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APPENDICES

Appendix A LCSoft v 2.0 Manual
A.l Introduction to life cycle assessment (LCA)

LCA is defined by the 1SO 14040 and ISO 14044 as the evaluation of the inputs and
outputs and the potential environmental impacts of a product system during the life time of a
product or process. For product-process developers, LCA could be used to compare the entire
range of the environmental damages that can be attributed to products or processes, and he
able to choose the hot spots to develop or choose the least burdensome one among
alternatives.

A. 11 LCA methodology
According to the 1SO 14040 and 15O 14044 standards, LCA consists of four
steps as follows.

A 1.1.1 Goal andscope definition

This is the step to define the purpose and method of the project also
describe the product, process or activity in the life cycle. Establish the context of the
assessment and identify system boundaries. In this stage the items that must be determined
are the type of information needed, how accurate the results must be and how the results
should be interpreted and displayed.

A. 1.1.2 Inventory analysis or life cycle inventory (LCI)

This is where all the necessary input and output data for the processes regarding the
product system is gathered. These gathered data is related with the reference flow given by
the functional unit. LCI data for the different processes is combined over the life cycle and
presented as the total emissions of a substance or total resource consumption.

A.1.1.3 Impact assessment or Life cycle impact assessment (LCIA)

This is where the LCI data of input (materials and resources) and
output (waste and emissions) are translated into information regarding the impacts the
product system has on the environment, human health, and resources.

A 1.14 Interpretation
This is where the results from LCIA will be related with the goal of the
study. In order to quantify the results sensitivity and uncertainty are also analyzed in this step.
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A.2 Aspects concerning LCA

A.2.1 Functional unit
This is the quantified definition of the function of a product to guarantee the
comparison between product systems that actually provide the same unit of quantity. For
example, the function unit of a bioethanol production process is the production of 1 ton/day
of ethanol.

A.2.2 System boundaries
This defines which processes will be included in the system. There are four
main options to define the system boundaries as follows;

Cradle to grave: includes the material and energy production chain and all
processes from the raw material extraction through the manufacturing, transportation and use
phase up to the life time of the product. Life cycle of product and input/output material is
shown in Figure L

Cradle to gate: includes all processes from the raw material extraction through
the manufacturing phase (gate of the factory). This boundary is used to determine the
environmental impacts of the production of a product.

Gate to gate: includes the processes from the production phase only. This
boundary is used to determine the environmental impacts of a single production step or
Process.

Gate to grave: includes the processes from the use and end-of-life phases
(everything post production of product phase). This boundary is used to determine the
environmental impacts of a product once it - leaves the factory.

~
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le . Waste Management

Figure A.l System boundary of a product.
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A.2.3 Allocation
This is defined in this 1SO as: partitioning the input and/or output flows of a

process to the product system under study, inputs and outputs of a process are allocated to the
relevant product and byproducts. In general, products from chemical processes are allocated
by mass. Allocation by energy when products of the processes are processes of fuels, the
product heating values will be used.

4 A Conducting LCA in LCSoft

In this chapter, the outline a step by step procedure for conducting an LCA in LCSoft
i given below with the case study.

A.3.1 LCA case study: Bioethanol from Cassava rhizome
Bioethanol is a type of biofuel produced from lignocellulosic matter. This case
study, hgnocelluloses from cassava rhizome is converted to ethanol by hydrolysis via
fermentation. The reference for the process is obtained from Wooley et al. (NREL) and
simulated using PRO/II simulation program.
The overview of process flow sheet is described as follows and can be divided into 5 main
sections (Figure A.2):

1 Pretreatment section, to make the lignocellulosic material enable to be hydrolyzed.

2. Detoxification, the compounds that are toxic for the fermentation microorganisms are
treated.

3. Simultaneous saccharification and co-fermentation (SSCF), to convert glucose and
other sugars to ethanol.

4. Distillation, to distil the process stream from SSCF section until a mixture of nearly
azeotropic water and ethanol is obtained.

5. Dehydration, the ethanol from distillation section is purified using vapor-phase
molecular sieves in order to obtain bioethanol within the specifications.



[SSCF Fermentation

Figure A.2 Flowsheet of the base bioethanol production process implemented in PRO/II

A4 Getting started with LCSoft

“LCSoft” folder composes of 4 folders and 1 excel file as shown in Figure A.3. Tool 1”
folder is fOr the user to generate new LCI data. “Projects” folder is where the excel files of
LCA project are systematically stored. “LCI KB” folder is where LCSoft LCI databases are
stored. “Extended LCI KB folder is where the LCI data generated by the user is stored.
“1(. Soft v2.0” program file is the program file that we will use to conduct our LCA project.
“USER MANUAL-LCSoft” file is LCSoft user manual.

Figure A.3 LCSoft structure
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A4.1 Open/Close LCSoft

Step L. Open “LCSoft” folder (Figure A.4). Step 2: Open “LCSoft v 2.0” Excel
file, “Main menu” page will appear. LCSoft will be ready to conduct LCA. Step 3 After
conducing LCA, to close LCSoft click “Save and close” button. LCSoft will be automatically
saved in “Projects” folder and closed. Step 4: After using additional tool, to close LCSoft
click “Save and close” button. LCSoft will be automatically saved in “Projects” folder and
closed.
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Step 3
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Figure A.4 Steps to open and close LCSoft
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A.4.2 Creating new LCA project
Open LCSoft v 2.0, “Main menu” page will appear as shown in Figure A.5. The

user can complete conducting LCA by clicking and filling data following to the blue arrows.
After finishing each part, the button will turn to blue color showing that data is complete and

ready to do the next step.

b % _Main Meou ewennTEAGHRI 03/ T R S T S T R A |

Figure A.5 Main menu page

Step L Click on “New project” hutton in LCSoft main menu and “New
project” form will appear as shown in Figure . Step 2. Type name of the project. Step 3:
Type the location of the project (Optional). For example, in the case study is “Thailand”. Step
4: Select unit of mass. In the case study the unit of mass is “kg”. Therefore to import stream
table the unit of mass must be “kg™. Step 5: Select unit of volume (Optional, just when the
user want to do volumetric allocation. In general, allocation method is mass allocation). Step
s Select unit of time. In the case study the unit of mass is “hr”. Therefore to import
equipment table and stream table, the unit of time must be “hr”. Step 7: Select unit of energy.
In the case study the unit of energy is “MJ”. Therefore the unit of energy related terms such
as duty is M/hr. Step s Select unit of power. In the case study the unit of power is “kW",
Therefore the unit of power related terms such as work is kW. Step 9: Click “OK™ button,
The “New project” button will turn to blue color enabling to do the next step of conducting
LCA in LCSoft.
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Figure 4.6 Steps to create new project

A.4.3 Importing simulation results
LCSoft provides options for using simulation results which are mass balance

from stream table and energy balance from equipment table. (If the user does not have
simulation results can skip this step.)

A.4.3.1 Import stream table
The stream table should be the same format with Figure A.7. The
heading of stream component must be “Total Weight Comp.Rates”. The first stream name
should located at the first row and the first amount of the mass flow rate (4680.592 kg/hr)
must be the same row with the first component (Cellulose).
- To see the stream table, open “LCSoft” folder > “Projects” folder> “Case study data”
folder> “stream table” file.
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Figure A.7 Stream table format

T If the user does not have the stream table that follows the format mentioned above,
follow the steps below to generate stream table.
Case study:

There are 67 streams (S1-S67), 25 components (cellulose, hemicelluloses, lignin,
glucose, xylose, cellubiose, ethanol, water, sulfuric acid, furfural, ammonia, oxygen,
carbon dioxide, glycerol, succinic acid, lactic acid, xylitol, acetic acid, com steep
liquor, ZM, cellulase, lime, CAS04, and ash).

Mass unit: kg (Figure A.e)

Time unit; hr (Figure A.s)

Step 1. Click “Generate stream table” button as shown in Figure s.

Step 2: The software will show the instructions to generate stream table, read it and click
“Ok” button. The user will see the example of entering component and mass flow rate in the
right hand side of “generate stream table” page.

Step 3: Click “Generate new table” button in “generate stream table” page.



52

Step 4: Enter the number of streams,

Step 5: Click “Ok™ button.
Step & Enter the stream components and mass flow rates following to the given example.

» Make sure that the stream components are in the first column and mass flow rates are
all numeric.
* The units of mass and time must be corresponding to the units that user have selected

when create new project.
step 7. Click “Done™ button in “generate stream table” page to finish.

Figure A.8 Steps to generate steam table
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1> In the case that the user already has stream table thatfollows the format mentioned
above, follow the steps below to import stream table.

Step 1. Click “Import stream table” button as shown in Figure A.9,

Step 2. Select the stream table from the “Open file” window. Select “LCSoft” folder >
“Project” folder > “Case  dy data” folder

Step 3: Select “stream table” file.

Step 4: Click “Open” button in open file window and click “Yes” button to confirm to use the
table. The stream table will be imported into LCSoft, the user can check if the stream table is
correct by open “Stream table” page as show in Figure A.7. If the user would like to change
the table, follow step 1to step 3 again.

port siream tables 10 S TRV D e e ]

0o you want this stream table? Step 4
i Yes No J Cangel j

Figure A.9 Steps to import stream table
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A.4.3.2 Import equipment table
The format of equipment table must be the same as Figure A.10. To
see the stream table, open “LCSoft” folder > “Projects” folder> “Case study data” folder>
“equipment table” file.
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Figure A.10 Equipment table page
' Ifthe user does not have equipment table thatfollows the format mentioned above,

follow the steps below to import stream table.

Case study:

There are Pump; PI, Reactors; R1, R2, R3, R4, R, Re, R7, Heat exchangers: El, E2,
E3, E4, Eb, s, E7, Distillation column; TL condenser, TL reboiler, T2 condenser, and
T2 rehoiler.

Energy unit: MJ (Figure A.6)

Time unit; hr (Figure A.¢)

Power unit; kw (Figure A.e)
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To see the stream table, open “LCSoft” folder > “Projects” folder> “Case study data” folder>
"equipment table” file,

Step L Click “Generate equipment table” button in “Main menu” page (Figure ATI).
Step 2: The user will get the massage “Please enter equipment name, duty and work
following the given example”, Click “Ok” button then “generate equipment table” page will
appear.
Step 3 Read the instruction from the given example and enter the equipment name, duty and
work following the given example. Make sure that the unit of each equipment is the same
with the previously defined one. In the case study; unit of energy is MJ, unit of power is kw
and unit of time is hr,

* Duties and work are all numeric.

* The units of mass and time must be corresponding to the units that user have selected

when create new project,

Step 4: Click “Done” button in “generate equipment table” page to finish.

;"f{,.‘r ey
¥ -E

nent name, duty and woek follcaing the gaven mample

by« |

A

%
)
R
r3
)
23
23
R7
0
>4
£3
(=1
£5
£5
124
Thondenie
Trebedor Cohurnr-Rotodes

Tleordanses CohamerCondanser
T2t ber Coharr-Pabode WIS M)

StreamTable 1 generate equipment table

Figure A Il Steps to generate equipment table
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B In the case that the user already has equipment table that follows the format
mentioned above, follow the steps below to import stream table.

Step L Click “Import equipment table” button as shown in Figure A.12. Step 2: Select the
stream table from the “Open file” window. Step 3: Click “Open” button in open file window
and click “Yes” button to confirm to use the table. The equipment table will be imported into
LCSoft, the user can check if the equipment table is correct by open “Equipment table” page
as show in Figure 12. Ifthe user would like to change the table, follow step 1to step 3 again.

Figure A.12 Equipment table page

A.4.4 Define product/functional unit
Case study:

use simulation results

Product; Ethanol from stream S67
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0 Defineproduct using simulation results

Step 1: Click “Define product” button as shown in Figure A. 13,
Step 2: Click “Yes” button.

Step 3: Select product (Ethanol) and product stream (S67).
Step 4: Click “Ok”™ button.

[ rodort and Tancoon Wl i F IRl
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Product amount Alocaton Unit (mass) Uit (trme)
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Step 4
{
Ok J Cancel }
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Figure A.13 Steps to define product using simulation results
1> Define product without simulation results

Step L Click “Define product” button as shown in Figure A.14. Step 2: Click “No” button.
Step 3: Enter the name of product. Step 4: Select allocation type, generally allocation type is
Mass.
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Step 5: Select unit of mass of the product. Step «: Enter amount of the product. Step 7: Click
“Ok” button.
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Figure A.14 Steps to define product without simulation results

A.4.5 Define stream component
This step is optional for using simulation results to conduct LCA (Ifthe user
does not have simulation results can skip this step). To include the environmental impacts
from production of raw material, the component entered in the process should be defined.

Not all components in the stream table must be defined. The user should
define the component that was added into the process because the emissions form production
of raw material are necessary to be included in the system to check the effect of using each
raw material and ensure that all raw materials will not generate pollution more than emission
limits. The product, by product and intermediate are not needed to be defined.
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Case study: The components that are added into the process are

Sulfuric acid

Ammonia

Com steep liquor

Cellulase

Cassava rhizome (cellulose, hemicelluloses, and lignin)

(treated water is not included since water is treated and recycled in the process)

Step L Click “Define stream component” button (Figure A. 15). Step 2: Double click on the
gray area cells to define the each component and click “Yes” to confirm to define this
component. Step 3: Select type of material which are: Biomass: If the stream component is
biomass such as corn stover at conversion plant. Chemical: If the stream component is
chemical such as sulfuric acid, ammonia etc. Fuel: If the stream component is fuel such as
diesel or antracite coal. Plant production: If the stream component is plant such as com
stover, at field. Other: Refer to other type of materials that has been added by users. For
example; cellulose is the component of cassava rhizome which is plant, cassava rhizome is
produced from cassava root. Step 4: Select the name in the list. Step 5: Click “Ok™ button.
Step «: Follow step 2 to step 4 to define the next stream component. Step 7: After finishing
defining stream components in the stream table, Click “Done” hutton (Figure A. 16). LCSoft
will retrieve the LCI data from LCSoft database to be used to calculate environmental
impacts in a next step. The user can edit the specification of the stream component by
clicking “Define stream component™ button in “Main menu” page. Click “Done” button in
the “Define stream” page after changing the specification.
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Figure A. 15 Steps to define stream component
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Figure A.16 Steps to define stream component (Continued)
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A.4.6 Define equipments/utilities

This step is optional for using simulation results to conduct LCA (Ifthe user
does NOt have simulation results can skip this step). The utility consumption can both directly
and indirectly emit substances that effect environmental impacts. The direct emission such as
emitted carbon dioxide from combustion of natural gas. The indirect emission such as emitted
carbon dioxide from production of natural gas before transportation to the process.
Step 1. Click “Define equipments/utilities” button (Figure A. 17). Step 2: Double click on the
gray area cells to define the each component and click “Yes”. Step 3: Select utility which are;
Hot utility: For the equipment that needs heat. Cold utility: For the equipment that needs
coolant. Electricity by fuel: For the equipments that use electricity, type of electricity divided
into type of fuel. Electricity bye country: For the equipments that use electricity, type of
electricity divided into locations or countries. Others: Refer to other type of utility that has
>een added by user. For example, Pump use electricity, therefore the utility type is
‘Electricity by fuel”. In the case study the electricity produced from natural gas, therefore the
utility name is “natural gas at power plant”. The amount of duty/work is retrieved from the
equipment table. Step 4: Select utility name. Step 5: Click “Ok” button. The user can edit the
specification of equipments/utilities component by clicking “Define equipments/utilities”
button in “Main menu” page. Click “Done™ button in the “Define equipment” page after
changing the specification. Step 6: Follow step 2-5 to define utility of all equipment (Figure
18) Step 7. After finishing defining equipments/utilities in the stream table, Click “Done”
button. LCSoft will retrieve the LCI data from LCSoft database to be used to calculate
environmental impacts in a next step.
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Figure A.18 Steps to define equipment utilities (continued)
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A4.7 Generate LCA section
A.4.7.1 Entering data (using Simulation results)
This step is for generate inputs and outputs of the process regarding to

the defined system boundaries.

Case study: 5 section (Figure 2)
(1) Pretreatment, (2) Detoxification, (3) SSCF, (4) Distillation, and (5) Dehydration

L

Step L Click on “Generate LCA section” button as shown in Figure A. 19,

Step 2: Type the name of the section and the description of the section (optional)

Step 3: Click “OK™ button, the section “(1) Pretreatment” page will appear.

Step 4; To define Inputs of this section, double click cells in “INPUTS” bar, “Input” form
will appear.

Case study: (1) Pretreatment (use simulation results)
j Input streams: SI, S2, S4, S5, ?, and S14
| (There is no utility from the equipment in the “Pretreatment” section since the duties of M,
| M2, M3, RI, Fl, M4, and SCI are zero.)
| Output streams: S10 , compartment: air , sub compartment: unspecified#

Step 5: Click “Use simulation results” page.

Step 6: Select “Stream” option and select input stream. Select “Equipment” option if there are
equipments in this section and select equipment presented in this section,

Step 7: Click “Ok” button,

Step 8: Do step 4-7 until SI, S2, S4, S5, ?,and 14 are all selected (Figure A. 19).

« If the user wants to edit or change the previously selected input, double click on the
area shown in Figure 20. The “Input” form will appear, click “Delete” button on
“Input” form to delete the previously selected input or change the input.

Step 9: Double click on cells in Figure A. 19 then the “Output” form will appear.
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Step 10: Click “Use simulation results” page.

Step 11: Select compartment; air, water, and soil. Select sub compartment. Select output
stream.

Step 12: Click “Ok” button.

Step 13: Click “Done” button (Figure A.20). The LCI data will be retrieved and stored to be
used to calculate potential environmental impacts.
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Step 14: Do step 1 to step 13 until the user finish all sections ((1) Pretreatment, (2)
Detoxification, (3) SSCF, (4) Distillation, and (5) Dehydration). Figure A.22-A.26 show
defining inputs and outputs for each LCA section in the case study.

Section: (1) Pretreatment
Comment: to make the lignocellulosic material enable to be hydrolyzed

INPUTS OUTPUTS
Name Amount Unit Name Compartment ~ Sub compartment ~ Amount  Unit
St stream_sim S10 ar unspecified
2 stream_sim | A (double click here) |
N stream_sim
S5 streamn_sim
ST stream_sim
stream_sim

(double click here)

Figure A.22 Inputs and outputs of (1) Pretreatment section

Section: (2) Detoxification
Comment: the compounds that are toxic forthe fermentation microorganisms are treated

INPUTS OUTPUTS
8
Name Amount Unit Compartment  Sub compartment ~ Amount

El equip_sim S26 soil unspecified

R2 equip_sim (double click here)

R3 equip_sim

316 stream_sim

S20 stream_sim

S23 stream_sim

(double click here) |

Figure A.23 Inputs and outputs of (2) Detoxification section



10

Don*

Section: (B)SSCF
Comment: to convertglucose and other sugars to ethanol

INPUTS OUTPUTS

Name Amount Unit : Compartment Sub compartment Amount Unit
S35 stream_sim ar unspeciea

S36 stream sim aJr| unspecmeg

37 stream_sim SOi Cifi "
S43 stream_sim | (dwuﬂfé)&&?ere) il
S stream_sim

S45 stream_sim

E2 equip_sim

R4 equip_sim

B3 equip_sim

4 equip_sim

R6 equip_sim

R7 equip_sim

RS equip_sim

(double click here) B |

Figure A.24 Inputs and outputs of (3) SSCF section

Section: (4) Distillation
Comment: to distil the process stream from SSCF section until amixture of nearly azeotropic water and ethanol is obtained

ST ouTPUTS

Name Compartment Sub compartment Amount Unit

£S equip_sim air unspecified
PL equip_sim water unspecified
Tlcondenser equip_sim water unspecified

Tireboiler equip_sim
Tlcondenser equip_sim
T2reboiler equip_sim

(double click here)

(double click here)

Figure A.25 Inputs and outputs of (4) Distillation section

g R sttty ek s oo vt

Name Amount Unit Name Compaitment Sub compaitment Amount Unit |
F6 equip_sim S66 air unspecified
E7 equip sim | (double click here) |
(double click here) |

Figure A.26 Inputs and outputs of (5) Dehydration section
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A.4.7.2 Entering data (without simulation results)

The case study “Bioethanol from cassava rhizome” uses only
simulation results. In the case that the user does not have simulation results to enter data for
each section follow these steps below:

For example: Sulfuric acid 1000 kg is entered into (1) pretreatment section and carbon
dioxide 10 kg is emitted to air from (1) pretreatment section.

Step 1: Double click gray area in “Inputs” bar (Figure A.27).
Step 2: Select type of input which are;
Material: If material is entered to the process such as chemicals, biomass, fuels, and

plant.
Utility: If utility is entered to the process such as hot utility, cold utility, and
electricity.

Transport: If transport is counted to the process such as truck, train, and aircraft. For
transport, the used unit is “tonne-kilometre (tkm)”. For example, 0.00047 tkm i
required to carry 0.0021 kg of sodium hypochlorite for 220 km (2.14 x 10-6 x 220).
Step 3. Select sub type of inputs. If the user has never created LCI data these sub type can be
selected. Inthe case that LCI data has been created, the user can select sub type “Others”,
Material: chemicals, biomass, fuels, and plant
Utility: hot utility, cold utility, and electricity
Transport: transport by type of transport
Step 4: Select the name of input (Sulfuric acid, at plant for this example) and enter amount of
input (1000 kg).
Step : Click “Ok” button.
Step 6: Click gray area in “Outputs” bar (Figure 28).
Step 7. Select compartment: air, water, and soil. Select sub compartment. Select emitted
chemical. Enter emitted amount. Select unit of mass. (For this example, 10 kg of carbon
dioxide is emitted to unspecified air.)
Step 8: Click “Ok” button
Step 9: Click “Done” button to finish entering data in this section.
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A.4.7.3 Edit LCA section
Step 1 Click “Edit” button (Figure 29)
Step 2: Select section to be edited. For example, “(1) Pretreatment” section. Note that the user
can delete the section by clicking “Delete” button,
Step 3 Click “Edit” button. The section that the user want to edit will appear, user can
change inputsfoutputs of the section by double click on the cells (see step 4 to 12in2.2.6.1).
Step 4: For example the user want to delete input stream, 14 from the “(1) Pretreatment”
section. Double click any cells in the same row of input stream 14 below “Inputs” bar.
“Input” form will appear (Figure A.30).
Step 5: Click delete button or select new specification in “Input” form.
Step 6: Click “Yes” button. Input stream, 14 will be deleted.
Step 7: To edit outputs of the section. For example, the user want to change output stream,
510 to 10 kg of carbon dioxide. Double click on any cells in the same row of output stream

14 below “Outputs” bar. “Output” form will appear.

Step 8: Select compartment, sub compartment, chemical, and unit of mass. Enter amount of
emitted chemical (Figure A.31).
Step 9: Click “Ok™ button.
Step 10: After the user finish editing in this section, click “Done” button.
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A.4.8 Calculate carbon footprint, energy consumption and environmental impacts

LCSoft provides options for calculation of carbon footprint (CF), energy
consumption and environmental impacts which are indicators of environmental performance
of the process.

Carbon footprint (CF) is the overall amount of carbon dioxide and other
greenhouse gas emissions associated with one kilogram of product. The carbon footprint is
quantified using indicators such as the global warming potential (GWP). GWP is an indicator
that reflects the relative effect of a greenhouse gas in terms of climate change considering a
fixed time period (100 years). In LCSoft, GWPs are taken from the database of US
Environmental Protection Agency (EPA). Emissions of utility consumptions in the process
are converted to carbon dioxide emissions (C02 eq.) per functional unit of product (such as 1
kg of product, 1 Lof product, or 1 MJ of product). This way will be easy to identify which
equipment should be improved.

Energy consumption is the amount of energy (MJ) consumed by the resources
per functional unit of product (such as 1 kg of product, 1 L of product, or 1 MJ of product)
over the life cycle. Resources used in production of raw material phase, energy production
phase and manufacturing phase are converted to total energy consumption and % renewable
energy.

Environmental impacts are calculated from mass of emitted substance
multiply by its characterization factors for a specific compartment (air, water, and soil) per
functional unit of product (such as 1 kg of product, 1 L of product, or 1 MJ of product). In
LCSoft, 11 impact categories are calculated.

(1) Human toxicity by ingestion (HTPI, unit I/LDso): Human toxicity from
ingestion and inhalation is used to estimate toxicity potential because they considered all of
the primary routes of exposure of a chemical. HTPI were calculated for a chemical if it
existed as a liquid or solid at a temperature of 0°C and atmospheric pressure, and an exposure
potential. The lethal dose that produced death in 50% of rats by oral ingestion (LDso) was
used as an estimate for the HTPI. The value was chosen because of its prevalence in the
literature and acceptance as a standard toxicity indicator. For those chemicals for which a rat-
oral LDso value was not available, a value was estimated by molecular methods.

(2)  Human toxicity by exposure (HTPE, unit J/TWA): Human toxicity
from dermal exposure used to estimate toxicity potential because they considered all of the
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primary routes of exposure of a chemical. To estimate the HTPE, time-weighted averages
(TWA) of the threshold limit values (TLV) were used. These values were obtained from
OSHA, ACGIH, NIOSH and represent occupational safety exposure limits. This was
considered to be an adequate me measuring stick for comparison of chemicals that would
pose a more thorough and relevant human toxicity value. Once completed, those values will
supplant the human toxicity values that are currently stored in the LCSoft database.

(3)  Aquatic toxicity (AC, unit 1/ LCso): The ATP was estimated by using
toxicological data for a single, representative species of fish, Pimephales promelas (fathead
minnows). This species was chosen again because of its acceptance as a universal aquatic
indicator and it prevalence of data. The data for this assay comes in the form of a LCso, a
lethal concentration which causes death in 50% of the test specimens.

(4)  Terrestrial toxicity (TTP, unit 1/ LDso): For the time being the LDso
values will be used to provide a relative toxicity comparison for both human and terrestrial
entities.

(5)  Global warming (GWP unit kg CO: eq. ): GWP is determined by
comparing the extent to which a unit mass of a chemical absorbs infraredradiation over its
atmospheric lifetime to the extent that CO. absorbs infrared radiation over its respective life-
times. The half-lives of each of these chemicals was factored into the calculation for
determining the GWP. Since, chemicals have different atmospheric half-lives the length of
time over which the comparison is made will change the GWP of a chemical. For this
database, 100 Years was chosen as the base time frame.

(6)  Ozone depletion (ODP, unit kg CFC-11 eq.): The ODP is determined
by comparing the rate at which a unit mass of chemical reacts with ozone to form molecular
oxygen to the rate at which a unit mass of CFC-11 (trichlorofluoromethane) reacts with ozone
to form molecular oxygen. For a chemical to have ODP it must exist in the atmosphere long
enough to reach the stratosphere, it, also, must contain a chlorine or bromine atom.

(7) ~ Photochemical oxidation (PCOP, kg C2FI2 eg.): The PCOP or smog
formation potential is deter-mined by comparing the rate at which a unit mass of chemical
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reacts with a hydroxyl radical (Oi *) to the rate at which a unit mass of ethylene reacts with
OH*,

(8)  Acidification (AP, unit H+ eq.): The AP or acid rain potential is
determined by comparing the rate of release of H+ the atmosphere as promoted by a chemical
to the rate of release of H+ in the atmosphere as promoted by S02.

(9)  Carcinogenics (HTC, unit kg benzene eq.): The characterization factors
for human toxicity (carcinogenic impacts) for chemical emissions to urban air, rural air,
freshwater, sea water, agricultural soil and/or natural soil.

(10)  Non carcinogenics (HTNC, unit kg toluene eq. ): The characterization
factors for human toxicity (non carcinogenic impacts) for chemical emissions to urban air,
rural air, freshwater, sea water, agricultural soil and/or natural soil.

(11)  Fresh water ecotoxicity (ET, unit kg 2,4-D eq.): The characterization
factors for ecotoxicological characterization factor of chemicals include impacts for
emissions to urban air, rural air, freshwater and/or agricultural soil,

To calculate CF, energy consumption and environmental impacts follow these
steps below: Step 1: Click “Calculate carbon footprint and potential environmental impacts”
button on “Main menu” page as shown in Figure 32. Wait until the software finish running.
After finishing running, LCSoft will shown the status bare “finished running” that means all
results are ready. Step 2: To see the carbon footprint results, click “results” button. Step 3:
Click “Carbon footprint™ option and click “Go” button. Step 4: Click “Done” button to back
to “Main menu” page (Figure A.33). Step 5: To see PEI results, click “results” button. Step 6:
Click “Impact Assessment” option and click “Go” button. Environmental impacts and energy
consumption results will appear, if there is no chart in this page, click “Chart” button to
generate chart of PEI results. Step 7: Click “Done’ button to back to “Main menu” page.
After calculation of CF, energy consumption, and Environmental impacts, lists of resources
used per one kilogram of product are presented in each section. To see the list of resources,
open the sheet named “re & section name”. For example, list of resources used in “(1)
Pretreatment” section are in sheet named “re_(I) Pretreatment” as shown in Figure A.34.
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A5 Summary and additional tools

A.51 Summary

LCSoft, LCA software is exclusively designed for evaluation of chemical
processes that provides options to import simulation results that help users to save time in
order to conduct LCA. Results from LCSoft are carbon footprint, energy consumption, and
potential environmental impacts (Environmental impacts) which are the environmental
indicators in order to select the optimal design from various feasible alternatives.
Furthermore, in order to design the sustainable process, it is crucial to ensure that the
chemical product, feed stocks and energy production can be sustainably manufactured.
Therefore, the application of LCSoft for bioethanol process is highlighted in order to evaluate
the effects of feedstock and energy sources variation to find the cleanest feed stock and
energy sources for bioethanol process.

A.5.2 Additional tools

LCSoft provides 3 additional tools in “Additional tools” page (Figure A.35) for
special application as described below: (i) Alternative comparison is for comparison LCA
results from different design cases (alternatives), (ii) Sensitivity analysis is the study of how
Environmental impacts and energy consumption will change as a result of variation in raw
materials and energy sources used in the process, (iii) Generate LCI data in LCSoft is for
adding new LCI data which is specific for the process, this LCI data will be stored in the
extended LCSoft LCI database.



T s c 0 E F G H i J K L M N . O
1

2

3

4

5

& ~

b 4

8

9

10

11

12

13/

14

15

16

17

18

19 /

20

2 ‘
14> M Stream Table .~ Equipment Table _esériinsrilwe _Additional tools - 70 ST FET TS s R T e TR et

Figure A.35 Additional tools page in LCSoft

A.5.3 Alternative comparison

Step L Click “Alternative comparison” button in “Additional tools” page
(Figure A.35), the “Alternatives” page will appear as shown in Figure A.36. The first row of
the alternative case is the LCA results of this project which is “Bioethanol from cassava
rhizome_base case”. Step 2: Click on “Select alternative case” button. Step 3: Select project
to analyze. Step 4: Click “Select” button. Step 5: Click “Yes” button. Do step 2-5 to select
more alternatives. Step 6: When finish selection of alternatives, click “Create Chart” button,
Step 7: Click “Done” to go back to “Main menu” page.
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Figure A.36 Alternative comparison page in LCSoft

A.5.4 Sensitivity analysis
The variation of raw materials and energy sources effects Environmental
impacts of the process, LCSoft provides this option to analyze how Environmental impacts
change when the feed stocks and energy sources are changed.

From the case study “(4) Distillation™ section contributes high environmental
impacts from emissions from utility consumption. To study the effect of utility type for
example hot utility in this case, hot utility is “Natural gas, combusted in industrial
equipment” will be changed to “Wood waste, unspecified, combusted in industrial boiler”. To
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change the specification of hot utility, there are 2 ways; (1) change from simulation results,
and (2) change from section page. Both ways will be discussed.

Change from simulation results (see Figure A.37). Stepl: Click “Define
Equipment” button in “Main menu” page. Step 2: Double click cells in H column to change
the specification of hot utility, click “Yes™ button to confirm. Step 3 Select “hot utility”,
“Wood waste, unspecified, combusted in industrial boiler”, and click “Ok™ button to confirm.
Do step 2-3 until all hot utility specification are changed. Step 4: Click “Done” button to
back to “Main menu” page (Figure A.38). Sensitivity analysis steps (see Figure A.39): Step
1: Click “Sensitivity analysis” button in “Additional tools” page. Step 2: Click “Sensitivity
analysis” button in “Sensitivity Analysis” page. Step 3: Select section to analyze and Click
“Do sensitivity analysis” button. Step 4: Enter case name “(4) Distillation_I” and comment
Natural gas, combusted in industrial equipment” will be changed to “Wood waste,
unspecified, combusted in industrial boiler”, then click “Ok” button (see Figure A.40). Step
5. “(4) Distillation | sen” section page will appear, click “Done” button. Environmental
impacts and energy consumption will presented in “Sensitivity Analysis” page. List of
resources will presented in “re_Distillation_| sen” page.

Change from section page: Step L Click “Sensitivity analysis” button in
*Additional tools” page (see Figure A.39). Step 2: Click “Sensitivity analysis” button in
“Sensitivity Analysis” page. Step 3: Select section to analyze and Click “Do sensitivity
analysis” button. Step 4: Enter case name “(4) Distillation I” and comment “Natural gas,
combusted in industrial equipment” will be changed to “Wood waste, unspecified, combusted
in industrial boiler”, then click “Ok” button. Step 5. “(4) Distillation_| sen™ section page
will appear (see Figure A.41).

This section consumes, Electricity for equipment P1(5.6979 kWh), Hot
tilities for equipment E5 (5678.5 MJ/hr), T1 reboiler (24889.6 MJ/hr), and T2 rehoiler
(143714 MJ/hr), Cold utility for equipment T1 condenser (-18089.2 MJhr), and T2
condenser (-19971.2 M/hr).

To change hot utility from “Natural gas, combusted in industrial equipment”
to “Wood waste, unspecified, combusted in industrial boiler”, Double click any cells in row 9
(Figure A.41). Step 6: Select “Section inputs of the section” page on “Input” form. Step 7:
Select “Utility” option button, Select “Hot utility” in utility list. Step 8: Select “Wood waste,
unspecified, combusted in industrial boiler”, Enter amount of energy 5678.5 MJ (In this case
duty of E5 is 5678.5 MJ/hr in order to produce product (ethanol) 4962.195469 kg/hx), Click
“Ok” button. Do step 5-8, Double click on cells in row 12 to change T1 reboiler (Figure
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A.42) and row 14 to change T2 reboiler (Figure A.43). Step 9: Click “Done™ button (Figure
A.41). Environmental impacts and energy consumption will presented in “Sensitivity
Analysis™ page. List of resources will presented in “re_ Distillation_| sen” page.

t
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Figure A.37 Steps to change hot utility specification from simulation results
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Figure A.38 Steps to change hot utility specification from simulation results
(continued)

» W L0 S A IS (i vt et

Desapton

(1) Pretreatment to make the bgnocelilosk matenal enabie to be hydrolyzed,
(2) Detoxfication the compounds that are toxc for the fermentabon mkroorgansms.art
3

to convert g -coscandodw:f SUGArS ’oethonol

(S) Dehydrabon the ethanol from distllaton secton s puv.cd using vapar phag o‘c(u!a sieves n order to obtan boethanol v.u:hm :hc speaficabon:

Do sensivity analysis

Figure A.39 Steps to perform sensitivity analysis by changing hot utility
specification from simulation results
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Figure A.40 Steps to perform sensitivity analysis by changing hot utility
specification from simulation results (continued)
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Figure A.41 Steps to change hot utility specification from section page
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A5.5 Generate LCI data in LCSoft
LCSoft provides a tool to generate LCI database. The following example is for
generation LCI database of 1kg of Novozymes Spirizyme. Novozymes Spirizyme is the
saccharification enzyme which IS used for the extraction of  the
fermentable sugars from starch in saccharification and fermentation processes.

LCI data

Product: Novozymes Spirizyme 1kg

Category: Material

Allocation: Mass

Unit: kg

Amount: 1

Location: US

Source of LCI data: NREL

Technology: current

Included processes: The assessment addresses environmental impacts potentials
associated with enzyme production in a ‘cradle-to-gate’ perspective, ie. all
processes from production of raw materials to the final enzyme product at
Novozymes' gate.

General comment;

Technology: current, Included processes: The assessment  addresses
environmental impacts potentials associated with enzyme production in a
| cradle-to-gate’ perspective, i.e. all processes from production of raw materials
to the final enzyme product at Novozymes' gate,

Process: -

Resources:

Water, unspecified natural origin; compartment resource; sub compartment in
ground 0.029 m3

Energy from coal; compartment resource; sub compartment in ground 65.7 MJ
(Heating value = 1MJ/MJ from coal)

Emissions:

Carbon dioxide, fossil; compartment air; sub compartment unspecified 4.4 kg
Sulfur dioxide; compartment air; sub compartment unspecified 0.009 kg
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Ethylene; compartment air; sub compartment unspecified 0.0016 kg
Phosphate; compartment soil; sub compartment unspecified 0.026 kg

Step 1 Open LCSoft folder (Figure A.44)

Step 2: Select “Tool 1" foldr.

Step 3: Open “Generate LCI data” file.

Step 4: Click “Define Product” button in “Main menu” page.

Step 5: Enter product name, select product type (material, utility, transport), select allocation
method, select unit of product, and enter amount of product.

Step 6: Select “Descriptions™ page in “Define product” form.
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Figure A.44 Steps to generate LCI data

Step 7: Enter location, source of LCI data, technology, included processes, and general
comment (Figure 45).

Step 8: Click “Ok” button,

Step 9: Click “Define input from technosphere™ button in “Main menu” page.

Input from technosphere is the process that used to produce the product such as Electricity,
Transportation of raw materials etc. The “process” page will appear.

Step 10: Inthe case study, there is no data about input from technosphere so “process” page
can be closed. Click “Done” button in “process” page.
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Figure A.45 Steps to generate LCI data (continued)
Step 11 Click “Defines resources” button in “Main menu” page (Figure 46).
Step 12 Click “Add resource” in “resource” page.
Step 13: Select resource which is “Water, unspecified natural origin™ and unit is “m3”, enter
amount 0.029, click “Ok” button.
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Figure A.46 Steps to generate LCI data (continued)

Step 14: Add resource which is Energy from coal; compartment resource; sub compartment
in ground 65.7 MJ (Heating value = 1 MJ/MJ from coal). Click “Add resource” in “resource”
page (Figure A.47)
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Step 15: This time, there is no list of the resource, the user has to add new resource list by
clicking “Add new resource” button on “Add resource” form.

Step 16: Enter resource name, type (renewable, non-renewable), amount, unit (Note that type
unit follow the example in the message in “Add resource” form. For example the unit “MJ”,
the user should type “MJ” not “mj” or “mJ”. Click “Ok” button.

Step 17: Click “Dane” button to finish adding resources.

Step 18: Click “Define emissions” button in “Main menu” page.

Step 19: Click “Add emissions™ button in “emissions” page.
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Figure A.47 Steps to generate LCI data (continued)

Step 20: “Add emissions” form will appear, select “common chemical” option
button, select chemical, select compartment (air, water, and soil), select sub compartment,
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enter amount of the chemical, select unit of the chemical, and click “Ok” button (Figure
A48). In this case, carbon dioxide 4.4 kg is emitted to air, unspecified.

Do step 19-20 by changing chemical to Sulfur dioxide; compartment air; sub
compartment unspecified 0,009 kg, Ethylene; compartment air; sub compartment unspecified
0.0016 kg, and Phosphate; compartment soil; sub compartment unspecified 0.026 kg (Figure
A49-A51),
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Figure A.48 Steps to generate LCI data (continued)
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Figure A.51 Adding emitted chemical (Phosphate)

Slop 21.: Click “Done” button to finish adding emissions (Figure A.52).

Step 22: Click “Done” button in “Main menu” page to finish generation of LCI data.

Step 23: To use this LCI data, open LCSoft program file, select “Additional tools” page, and
dick “Activate LCI database” button.

Step 24: Click “Ok™ to finish activation of LCI database.

To use this data, open “Input” form, select “Material”, select “Others” as shown in Figure

AS3
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Figure A.52: Steps to generate LCI data (continued)
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APPENDICES

Appendix B Manual of Interface of SustainPro, LCSoft, and ECON

The purposes of this manual is to introduce the user to use this interface in order to
perform process sustainability analysis, life cycle assessment (LCA), and economic
evaluation throughout process design tools, SustainPro, LCSoft, and ECON, respectively.
Chapter 1 provides an introduction to interface of SustainPro, LCSoft, and ECON, and the
case study, chapter 2 provides outling a step by step procedure for conducting process
sustainability analysis using SustainPro, Chapter 3 provides a step by step procedure for
conducting LCA using LCSoft, and Chapter 4 provides a step by step procedure for
conducting economic evaluation using ECON. And appendix-A provides the activity diagram
of the interface and data of the case study.

B.I Introduction to Interface of SustainPro, LCSoft, and ECON (Case study:
Bioethanol from cassava rhizome)

Bioethanol is a type of biofuel produced from lignocellulosic matter. This case study,
lignocelluloses from cassava rhizome is converted to ethanol by hydrolysis via fermentation.
The reference for the process is obtained from Wooley et al. (NREL) and simulated using
PRO/II simulation program,

The overview of process flow sheet is described as follows and can be divided into 5 main
sections (Figure B.I):

L Pretreatment section, to make the lignocellulosic material enable to be hydrolyzed.

2. Detoxification, the compounds that are toxic for the fermentation microorganisms are
treated.

3. Simultaneous saccharification and co-fermentation (SSCF), to convert glucose and other

sugars to ethanol.
4. Distillation, to distil the process stream from SSCF section until a mixture of nearly

azeotropic water and ethanol is obtained.
5. Dehydration, the ethanol from distillation section is purified using vapor-phase molecular
sieves in order to obtain bioethanol within the specifications.
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L _14 thu%
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Figure B.| Flowsheet of the base bioethanol production process implemented in PRO/II

B.2 Getting started with interface

‘Interface” folder composes of sub folders; “Project Library” folder is where interface data of

the process of project is stored after performing process sustainability analysis, life cycle
assessment (LCA), and economic evaluation; “Inteface.xlsm” is the software for conducting
process evaluation; “Software” folder is where process design tools (SustainPro, LCSoft, and
ECON) are stored with the case study files and manual for each tool; “USER
MANUAL interface” file is the manual to use this interface (see Figure B.2).



105

S ix3 -
- OF
o <LI7 X
?j - L] ' i 2]
9 Intectace ettanPre
gq \ SustanPro_ Marmast Su | V' o_d SustainPro
3 MTBE
3 = _—
Interface
SJ tainPro
Ix: =g
: )
‘r o1 WCkhy 2 Lvi_
l LCSott -
¥
i
= h
R 1X3 208,
/ =
e Soft\ vare p¥ o »
LANUAL intedsce ECON HOA, "“""‘

Figure B.2 The structure of process design tool interface.

B.3 Open and close interface
Step L Open “Interface” folder (Figure B.3).
Step 2: Open “Interface.xlsm™ Excel file, “Start menu” page will appear.

Step 3: After conducing process evaluation, to close this inteface click “Save and close”
button. Interface data of this process or project will be automatically saved in “Project
| ibrarv” folder and closed.
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Figure B.3 Steps to open and close Interface of SustainPro, LCSoft, and ECON

B.4 Perform process evaluation thought out interface

interface of SustainPro, LCSoft, and ECON composes of 5 main parts as shown in Figure
B4, (To see the example: Open “Interface” folder > “Project Library” folder >
I'B*ethanol_from_cassavarhizome | xlsm”)

B Software package :

T Y ECONOMIC : g | owmesmmmoeso
@\J ANALYSIS | g
TO0LS g

[ PartA ] [ PartB '_) Import Simulation Results
: P A e ol
\ rohied g £ H&'ﬁ‘ “"“’H & .N,?’
{131 vk b |

£

[ PartD | | PartE

Life Cycle Assessment (LCA)

]
lof LCsoft | |

i
&3

h‘-ii;;,,;, g SR T e e’

Figure B.4 Sections in interface of SustainPro, LCSoft, and ECON
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Part A: Project Library is the first step to crated the project before conducting other process
design tools.

Al: Steps to create new project

Step 1 Open “Interface.xlsm” file, “Start menu” page will appear then click “Project
Library” button as shown in Figure B.5.

Step 2: Click “New Project” button to crated your own project.

Step 3: Enter project name (Bioethanolfromcassavarhizome), case number (1), and
select process type (continuous), then click “Ok” button. The blue tap near “Project
Library” will appear that means your project name

“Bioethanol_from cassavarhizome 1" has been created.

: FHiE Ieg i P R e 5
MBS et f

e © M B

Step 1 | werimvantem

Figure B.5 Steps to create new project

Part B: Import simulation results which are stream table and equipment table that represent
the mass and energy balance of the process, respectively, this interface provides options for
import simulation results and the user should finish this section before conducting section c,
D.andE

BI: Steps to generate equipment table

Step 1 Click “Equipment table™ button as shown in Figure B.6, “Equipment table”
page will appear.



108

Step 2. Enter number of equipments in the process and click “Generate equipment
table” button.

Step 3: Enter equipment name in row 8, equipment type in row 9, and identify the
utility of the equipment.

The type of equipment that should be inserted in the table are;
Reactor => “Reactor”

Compressor => “Pump”

Pump =>“Pump”

Distillation Column =>“Column”

Heat Exchanger => “HE”

Evaporator => “Evap”

Condenser =>“ Cond”

The utility consumed by the equipment can be;
Heating duty (HP) in the unit “GJ/hr”

Heating duty (LP) in the unit “GJ/hr”

Cooling duty in the unit “GJ/hr”

Electrical work in the unit “kW”

Step 4: Click “Done™ button to go back to the “Start menu” page.

(To see the example of equipment table: Open
“Bioethanol from cassavarhizome |.xIsm” file > “Equipment table” page)
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Figure B.6: Steps to create new project

B2: Steps to generate stream table

Step L Click “Stream table” button and “Stream table” page will appear as
shown in Figure B.7.

Step 2: Enter number of stream (67), and number of component (25) then click
“Generate Stream table”.

(To see the example of stream table: Open
“Bioethanolfromcassavarhizomel.xIsm” file > “Stream table” page)
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Figure B.7: Steps to generate stream table

Step 3: Enter the component name in column A, molecular weight, hazardous
(“Yes™ if the component is hazardous), type of each component follow the
given key, Raw Material: RM; Final Product: P; By-product: BP; Inert; I;
Solvent: , and price of each component as shown in Figure B.8.
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20 OQuev 3B Yes P 0 0om 00
2 CatmDiodide M Yes P 0 000 00
22 Gyed 3203 Yes P 0 00 00
23 SldnicAci 11808 Yes P 0 0w Q0
24 LadicAad 008 Yes P 0 000 Q0
5 HF a1 Yes P 0 0100 00
26 Nitd 214 Yes P 0 000 00
21 AceticAdd 60.05 Yes oy 0 000 1)
28 ComS™FLiouor 180 Yes RV 08 000
23 M 2463 Yes Rv 0 00m o
30 Celluiart J154) Yes RV 5 00 (!
‘1 line 7403 Yes P 04 000 0
32 CAY 31 Yes P 0 000 0
3B Ah B Yes oy 0,018 5025 0
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36 Press«fe kPl 3 100 40
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Figure B.8 Steps to generate stream table (Continued)

Step 4: Input initial units and final units. Type the name of the unit (equipment name) where
the stream starts exactly with the same name as the name specified in the equipment table in
row 6 If the stream starts outside the process (fresh feed) the number zero should be written
instead of a unit name. Type in row 7 the name of the unit where the stream ends, exactly,
with the same name as the name specified in the equipment table. If the stream ends outside
(he process (demand/exit stream) the number zero should be written instead of a unit name
(see Figure B.9).

Step 5: Enter mass flow rate (kg/hr) of each component in the specific stream, total mass flow
rate (kg/hr), and enthalpy flow (GJ/hr) for each stream (see Figure B.9).

Step 6: Click “Done” after finishing adding all data. In “Start menu” page , the blue ling near
“Stream table” button will appear that means the user has completed input stream and
equipment table and ready to do the next part.
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Figure B.9 Steps to generate stream table (Continued)
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Part C. Perform process sustainability analysis using SustainPro thought out interface which
is related process data is entered in this step and is sent to “SustainPro.xlsm” to calculate the
sustainability factors of the process and the results will be imported from “SustianPro.xlsm”
to this interface.

Part D: Perform LCA using LCSoft thought out interface which related process data is
entered in this step and is sent to “LCSoft v2.0.xIsm” to calculate the potential environmental
impacts (Environmental impacts), carbon footprint, and resource and energy consumption
and this results will be imported from “LCSoft v2.0.xIsm” to this interface.

Part E: Perform economic evaluation using ECON thought out interface which related
process data is entered in this step and is sent to “ECON.xIsm” to calculate capital cost,
operating cost, and other economic factors, and the results will be imported from
“ECON.xIsm” to this interface.

In this manual, process sustainability analysis using SustainPro, LCA, and economic analysis
using ECON thought out this interface will be respectively performed.



114

B.5 Process sustainability analysis using SustainPro thought out interface:
Steps to enter sustainability data

After stream table and equipment table are generated, interface allows the user to
conduct sustainability analysis using SustainPro.

Step 1 Click “SustainPro” button in “Start menu” page (Figure B.10), “SustainPro”
page will appear.

Step 2: Enter number of reactions , operating time per year (hr), and number of
desired product in [B2], [B3], and [B6], respectively.

Step 3: Click “Generate Table A™ button, interface will create tables for entering
sustainability related data for conducting sustainability analysis.

Step 4: Look for the blue tap “Reaction data” , enter the name of product stream (S67
for the case study)

Step 5: “Reaction\Stoichiometric Coefficients” table, specify for all the rows in the
table (reactions), the components belonging to that reaction writing the stequiometry
coefficients for each component and the respective reaction. If the component is a
reactant a minus signal should be inserted before the stequiometry coefficient, if the
component is a product the stequiometry coefficients should be positive. Regarding
to components not involved in the reaction the respective cells should remain empty.,
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Reaction\Stoichiometric
Coefficients Table —-]

PN Srateen: | Equperent Tabe | Steam Tode | SustanPro stee. v oS re cws  sadsol

Figure B.10: Steps to perform sustainability analysis (Continued)

Step 6: Look for “Reaction/Reactor” table (Figure B.10). The figure below is the
example of entering reaction data in “Reaction/Reactor” table.

¢ 1 Specify the conversion of the reaction in the

erpitet %ﬁ e 4 c2 | correspondent reactor.
. g =
M -M9 o

Where is the mass flow rate of compound ¢ entering the reactor and M "t is the
mass flow rate of compound c leaving the reactor

C2. Specify the name of the component ¢, which was considered in the conversion
calculation.

Step 7. If fuel credit can be given to any of the demand streams present in the
process, type the word “Fuel” in the table’s row called type. With fuel credit we
mean a stream that might be bum. Do not insert the components prices in those
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columns defined with Fuel type. Those columns should become empty, since they
are going to he calculated by the software.

Step 8: Type the sale price for the demand/exit streams that do not have a fuel credit
inthe respective cells. Ifthe demand stream requires treatments or any kind of other
expenses, the price of those streams should be specified with a minus signal before
the cost price.

Step 9: Click “Generate Table B” button.

I Reaction/Reactor Table l
e e g

38 ilf [l 2

D Ak I S S E I A

[
fodil L= - —— B i fe gt |
B TR ED

» Facomgas ) BT KT
wry VI JAU@U - QI iakc . 3w “aod ra.

Figure B..11 Steps to perform sustainability analysis (Continued)

Step 10: Look for “Utility price tap”, insert the prices for all the utilities specified in
the table (Figure B.12).

Step 11 Specify the different properties for each component in the respective unit in
the empty cells that appear below the name of the property. The properties are
determined for the inlet conditions, except in the cases of units with phase exchange.
In those cases the conditions used to determine the properties should be the ones
present in the outlet stream. The properties names are displayed automatically by the
program, depending on the type of process involved in each unit.

B2 e
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Figure B.12: Steps to perform sustainahility analysis (Continued)

Step 12: Specify the outlet streams from the reboiler and the condenser in the
distillation columns table. Remind that the name of the stream should be written
exactly in the same way as specified before in streams (Figure B.13).

!
-~
>

0,n»* ] 1

Step 13: Specify the different properties for each component in the respective unit in
the empty cells that appear below the name of the property. The properties are
determined for the inlet conditions, except in the cases of units with phase exchange.
In those cases the conditions used to determine the properties should be the ones
present in the outlet stream. The properties names are displayed automatically by the
program, depending on the type of process involved in each unit

Step 14: Look for “Safety” tap, fill out the table with the information Specified in the
table. Use MSDS sheets.

Step 15: Click “Done” button in “SustainPro” page to go bhack to “Start menu” page




1 Distillation column Table 1

\ step 12

Distilaton column ¥ n o) n Reboiler (HP)
Condenser i .083 .371 Reboiler (LPJ
Streams *1360 S62 Streams
Hv (kJ/kg)
Cellulose A sten 13 felulose
Hemicellulose
Lignin Li? nin
Glucose 31118 31118 Glucose
Xylose 1B 31118 Xylose
Cellobiose 31118 1B Cellobiose
Ethanol 808.945 809.721 Ethanol
Water 0.000 0.000 Water
Sulfuric Acid 455.385 460.707 Sulfuric Acid
Furfural 603467 603,720 Furfural
Ammonia 768.34 71657 Ammonia
Oxygen Oxygen
Carbon Dioxide Carbon Dioxide
Glycerol 945,03 A5.60 Glycerol
Suocinio Acid 496213 495822 Succinic Acid
Lactic Acid 673.386 672703 Lactic Acid
HMF 0,000 0,000
Xylito! 1086290 1084.383 Xylitol
Acetic Acid 410933 47106 Acetic Acid
CornSteep Liquor 228265 2.282.65 CornSteep Liquor
M M
Cellulase Cellulase
Lime Lime
CAS04 CAS04
Ash Ash
Safety tap
Components Flasf>p6int(i. Bailipfg PointfuC UEIfy.vol) \
Cellulose A? No 7552.25 Non-explosive
Hemicellulose No 552.25 Non-explosive
Lignin No 552.25 Non-explosive
Glucose No 552.25 Non-explosive
Xylose No 55225 Non-explosive
Cellobiose No 552.25 Non-explosive
Ethanol B 78.29 Lk
Water No 10 Non-explosive
Sulfuric Acid No 336.85 Non-explosive
Furfural 60 1617 193
Ammonia No B4 B
Oxygen No -1829% Non-explosive
Carbon Dioxide No -7848 Non-explosive
Glycerol 19 281.85 Non-explosive
Succinic Acid No 31785 Non-explosive
Lactic Acid 23 21685 Non-explosive
HMF No 259.55 Non-explosive
Xylitol No 26 Non-explosive
Acetic Acid Qn 179 B
CornSteep Liquor No 10 Non-explosive
M No Non-explosive
Cellulase No Non-explosive
Lime No Non-explosive
CAS04 No 163 Non-explosive
Ash No Non-explosive

Her  Satmi HpetTe Jenibe

Gererte Table &

S p—— -

" A Non-explosive
Non-explosive
Non-explosive
Non-explosive
Non-explosive
Non-explosive

33

Non-ex'plosive
Non-explosive
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5
Non-explosive
Non-explosive

09
Non-explosive
Non-explosive
Non-explosive
Non-exElosive

Non-explosive
Non-explosive
Non-explosive
Non-explosive
Non-explosive
Non-explosive

24.83
TSl

388,203
388,203
388,203
712542
221620
26671

51269

N
514569
705435
3431

448706
221620

Toxic limit(ppm)

A Asphyxiant
Asphyxiant
Asphyxiant
Asphyxiant
Asphyxiant
Asphyxiant

1000

Asphyxiant
025
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)
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Asphyxiant
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Figure B.13: Steps to perform sustainability analysis (Continued)
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B.6 Steps to calculate flowsheet decomposition in SustainPro

SustainPro will perform decomposition of the process/operation flowdiagram in
terms of. MCP (mass closed-path); MOP (mass opened-path); ECP (energy closed-
path); and EOP (energy open-path). For batch processes, the following AP
(accumulation-paths) will also appear. To see details of any of these, click on the
respective “boxes” and click on “Go to Main Menu” to return to the main menu
page.

Step L Click “Start Calculation” button in “Start menu” page below “SustainPro”
button. Interface will send sustainability data to SustainPro and “Main menu” page of
SustainPro will appear (Figure B.14).

Step 2: Click “General data” button in “Main menu” page.

Step 3. Check data in this sheet. Click “Go to Main Menu” button to back to “Main
Menu™ page.

Step 4: Click “Streams” button (Figure B.15).

Step 5: Click “Reactive units” button in “Streams” page. Enter heat of the reaction in
the new generated column (SustainPro-Manual, page 19-21).

Step 6: Click “Go to Main Menu” button to back to “Main Menu” page.

Step 7: Do step 3 and step 4 with “MCP”, “MOP”, “ECP”, “EOP”, “AP” huttons,
respectively.



120

D O T

T .
s : - - .
|
1 B €
s + e N—i!\ -
MR > ] -— & J\"—"" ;)..""J e .t
e § SRESEIR DR RN SR

T T 1pzmn°-mw~wm~'m~{ ne L
,--.-,.u,w‘ L um LR | @ »n
PN e s i : PR 0 S G " .'*!

Ve 8 A S iy H >

Lr e AR Gty iGN T el v b N A B S AT

Figure B.14: Steps to perform sustainability analysis (Continued)
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Figure B.15: Steps to perform sustainability analysis (Continued)
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B.7 Steps to calculate indicators in SustainPro

The following indicator will be calculated without further addition of data, AF
(Accumulation Factor). The following indicators will need additional data to
calculate them, MVA (Material Value Added), EWC (Energy Waste Cost) and RQ
(Reaction Quality). Click on the respective “orange™ box for each indicator. The
following indicators, EAF (Energy Accumulation Factor), DC (Demand Cost), and
TDC (Total Demand Cost) are calculated automatically after the calculations of
EWC.

Step L Click “MVA” button in “MVA” page (Figure B.16).
Step 2: Click “MVA™ button in “MVA” page.
Step 3: Click “Go to Main Menu” page to back to “Main Menu” page.

Step 4: Do step 1to step 3 with “EWC”, “RQ”, “AF”, “EAF”, “DC”, and “TDC”
buttons.

* For “RQ” hutton, click “Reactive units” button in “RQ” page. The table for entire
open- and closed-path will appear. Fill out all information in the table. It is necessary
to specify for the entire open- and closed-path the value of E (see see SustainPro-
Manual, page 42-44).

« For “BI” button, This Excel sheet is only applied for batch processes . Here all
operational and compound indicators are calculated (see SustainPro-Manual, page
49-50).
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Figure B.16: Steps to perform sustainability analysis (Continued)

*Step to calculate summary results, indicator sensitivity analysis (ISA), sensitivity
analysis (SA), new design (ND), sustainability metrics (SM), and safety index (SI),
see SustainPro-Manual, p 51-65.

B.8 Steps to import SustianPro results to interface

Step L Open “Bioethanol from cassavarhizome 1" window (FigureB.17).
Step 2: Select “Start menu” page and click “Import Results” button.

Step 3: Select results from SustainPro.

Step 4: Click “Ok” button. Results from SustianPro will be imported.
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Figure B.17: Steps to perform sustainability analysis (Continued)

B.9 LCA using LCSoft thought out interface:
Steps to enter LCA data

LCA data of the case study mentioned in USER MANUAL - LCSoft will be used.
Step 1 Click “LCSoft” button in “Start menu” page (Figure B.18).
Step 2: Click “Step 1" button in “LCSoft” page.

Step 3: Select product name, product stream, and number of sections then click “Ok”
button.

Step 4: Enter the name and description (optional) for each LCA section.

Step 5: Click “Step 2" button. Table of input and output for each section will appear.
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Figure B.18: Steps to perform LCA

Step «: Enter input stream names , input equipment names and output streams names
for each section (Figure B.20). The names should be the same with the name that
appear in the table of stream and equipment names as shown below.

Table of stream and equipment name I

Figure 19: the table of stream and equipment names

For each output stream, compartment and its sub compartment must be specified.
Compartment: air ~ Sub compartment: unspecified, urban air, and continental rural
air

Compartment: water Sub compartment; unspecified, and continental fresh water

Compartment; soil  Sub compartment: unspecified, continental natural soil,
continental, and agricultural soil

Type exactly these words into the table of each section!
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Section: (1) Pretreatment
Comment: to make the lignocellulosic material enable to be hydrolysed.
Unputstreams; 5 r!SI S2 | 4 | 5 S7 |sid j
Output streams \f S10
Compartment (air/water/soil) air
Sub compartment unspecified
Section; %) Detoxification _ S .
Comment: the compounds that are toxic for the fermentation microorganisms are treated.
Input streams: SIS S20 23
El R2 R3
Chritpiitstreams S26
Compartment (air/water/soil) soil
Sub compartment unspecified
A5S2li (3) SSOF
Comment: to convert glucose and other sugars to ethanol.
Inputstreams; B N 55 S35 36 S31
B Rd B E4 R R6 RM_
Outputstreams 540 S5 55
Compartment (air/water/soil) air arosoil
Sub compartment unspecified  unspecifi unspecifiedi
Section: (4) Distillation _ o _
Comment: to distil the process stream from SSCF section until a mixture of nearly azeotropic water
Input streams:
Input equipments: 1~ Pl B Tl-tondensi|T2-condenser
Output streams . S8 61 S63
Compartment (air/water/soil) air water  water
Sub compartment unspecified — unspedfil unspecifiedi
ﬁ?)Dehydration e L I S
Comment: the ethancf from distillation section is purified using vapor-phase molecular sieves in (
linput streams:
E6 =
Dutput streams S66
Compartment (air/water/soil) air
Sub compartment unspecified

Figure B.20: Steps to perform LCA (Continued)

B.10 Steps to calculate LCA results
Step 1: Click “Start Calculation” button below “LCSoft” button (Figure B.21).

Step 2: LCSoft will shown the messages, click “Ok” button for every messages.

Step 3: Click “Define stream component” button.
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Step 4: Define each component in the process (see USER MANUAL - LCSoft, p 18-
P 20).
Step 5: Click “Done” button to back to “Main menu” page.

Step & : Click “Define equipments/utilities” button.

Software package ¢ (I R e RS S e s
e T g 4 '

Pieze enter stream companents and mazs fioa rates foticanng the gven eample

B e b

Process Sustainahility Analysis  life Cycle Assessment (LCA) Economic Evaluation

Ly LCsore | &

Microsoftf*cal R h- -j

Plei« tﬁ'[l equipment name, duty end r,di.foRcwing the given evenvpre

Component from Stream Table _,
e T

Zee. 1 ;)

T e

L MG e e o el VS W AERE 1 Feermet () Opvecst 1) 4 S R |

Figure B.21: Steps to perform LCA (Continued)
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Step 7: Click define utility of each equipment (see USER MANUAL - LCSoft, p 21-
p 23) (Figure B.22). Environmental impacts, carbon footprint, energy consumption,
and resource lists will be calculated.
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Figure B.22 Steps to perform LCA (Continued)

B.Il Steps to import LCSoft results

Step L Open interface which is “Bioethanol_from_cassavarhizome_|” window
(Figure B.23).

Step 2: Click “Import Results” button.

Step 3: Select results and click “Ok” button. LCSoft results will be imported. Select
“LCSoft results” page to see LCSoft results.
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Figure B.23: Steps to perform LCA (Continued)
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B.12 Economic evaluation using ECON thought out interface:
Steps to enter economic data

Step L Click “ECON” button in “Start menu” page (Figure B.24).
Step 2: Enter number of equipments in the table in “ECON" page (see Table B.1).

Step 3: Fill out all information of each equipment in the gray area in “ECON” page
(see equipment specification table). Type exactly the words in the table.

Step 4: Click “Done” button to back to “Start menu” page.

833\]%” iA f A : AN"l'Yx?«Q . :_j___:" KR ,"f'L,r :

Figure B.24: Steps to perform economic evaluation

B.13 Steps to calculate economic results
Step L Click “Start Calculation” button below “ECON” button (Figure B.25).
Step 2: Interface will send economic data to ECON software.

Steps to calculate capital cost, operating cost & total product cost, economic
evaluation, pie charts, sensitivity analysis, and alternative case are mentioned in
“manualzoo 211, Section s - 13",
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( To open manual: open “Interface” folder > “Software” folder > “ECON” folder >
“manUM20021N’ﬁm)

Software package |
" E

- o

Figure B.25: Steps to perform economic evaluation (Continued)

Table B.I: Equipment list of the case study

EQUIPMENT NAME NUMBER OF EQUIPMENTS
COMPRESSOR

DIRECT-FIRED HEATER

DRIVE

FURNACE

HEAT EXCHANGER

PUMP INCLUDE DRIVE

PUMP 1
TOWER '

TRAY

STORAGE

VESSEL 6
PER 1
REACTOR

TURBINE

COOLING TOWER 1
MIXER 1
OTHER EQUIPMENT 4
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B.14 Steps to import economic results

Step 1. Open interface which is “Bioethanolfromcassavarhizomel” window
(Figure B.26).

Step 2: Click “Import Results” button.

Step 3: Select results and click “Ok” button. ECON results will be imported. Select
“ECON results” page to see ECON results.

Figure B.26 Steps to perform economic evaluation (Continued)



Appendix ¢ Bioethanol conversion process flowsheet and data for process
evaluation
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Figure ¢.1.1 Flowsheet of the case study.
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Table C1.I Stream table of the bioethanol process from cassava rhizome for the
case study (continue)
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Table C1.2 Equipment data

Stream Calcifiator Nae

-

&1

C.2 Data for process sustainability analysis
c.2.1 Stream data
Table C2.1 Stream data (Mangnimit, 2012)

1Component name Mole%ﬁyelght Haz’%rdous T Price

Cellufest o M 0.0r
Hmicditios* 1212 No RM Oor
Litein 1249 No RM 0.0
Gluoos 1S0.16 No BP

X}ii,os» 15013 No Bp 0
Ciliohigs* KTV ] No BP

Ethanol 460" Yes R/I 114
Wk 1S 02 No R 0001
Sulfuric Acid 9508 Yes RM 05
Rurfural %.09 Yes BP 0
Armonia 17.03 Yes RM 0565
%o@\ . 200 No BP 0
aition Diosld 4401 Yes BP ¢
Gt 92,09 No B 0
Suocinic Acid 1S.09 Yes BP 0
Latic Acid 90.0S Yes B 0
HVF 12611 Yes BP

Yilitel 15215 No BP 0
AdicAdd 60.05 Yes BP 0
Confibq Liquor 1S No RM 0s
M 2463 No BP

c*lluli 28 No RM 0
Lint "4,00 Yes RM 04
Al 136.14 Yes BP 0

Ab 10599 Yes RM Uoas
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C2.2 Reaction data

Reaction Conversion
Cellulose,, - nWater ~ * nGlucose
OsHicO5+ HjO - CsHNQ)j Celllos
Cellulese, + 2Water 2Cellobiose
CjHio: +ViHIO  + HCiHa Celllos
Hemicellulose,, - n\Water ~ * nXylose :
CSHS04+ H: 0 - CBHIRD, Hemicellulose
Hemicellulosen nFurfural + 2nWater emicellLloge
CsHa0g-------* CsH*0; + 2H: 0
Sulfuric Acid + Calcium Hydroxide  + Gypsum o
H: S04- Ca(OH):-——1 CaS0i"2H:0 Sulfrc Actd
Cellulose,, - 2Water ~ « 2Ceflobiose
CBHJO0B- 2iH:0--* ViCHHSA Celllose
Cellulose,, -nWater " - * nGlucose
OsHKA - H 0 =¥ CaHiiOs Celllose

nWater  * 2nGlucose .
Ci:H-00n - HjO~—* 2CjH]i0] Cellobiose
Glucose ¥ 2Ethanol - 2Carbon Dioxide
CPHjiO o 2C:HO0-200: Glucase
Glucose+1.2Aramonia ~ *6z. Wofi&+2.4Water+0.30xygen
CeHiOS + 12NHi——» (iS00, - 24H0 4030, ClUO0%
Glucose - 2Water > 2GIveerol + Oxygen
E4HUOC+ 2H ;0 * 2CHSD; - O llcose
Glucose+2Carbon Dioxide ~ * 2Succinic Acid+Oxvgen
Glucose

1

oD

C«Hi:0}+2C0O ;- » 2CHAQ4+0;

Glucose ~ "F 3Acetic Acid

QHOf  3CH,COOH Clcose
Glucose > 2Lactic Acid
CfHi:0f------* 2CHLHOHCOOH
SXylose = SEthanol + 5Carbon Dioxide
3CeH)5-----* 5C;HfO + 5C02
XylosetAmmonia'  'sz. >noWfo+2Water+0.250xygen Xylose

Glucose

Xylose

Modeled
0.070

0.007

0.900

0.050

1.000
0.012
0.900
1.000
0.900
0.040
0.004
0.006
0.015

0.002

0.800
0.040
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19

20

21

3Xylose T SWater * SGlycerol - 2.5Gxygen
3C5HI005- 5H20 -emeeemees * 5C3Hs0 3+ 2.505

Xylose - Water * Xylitol * 0.5 Oxygen

CjHKjOs+ ILO -emems * CjHnCt- 0.50:

3Xvloseth Carbon Dioxide 415 Succinic Acid-2.50xygen
3CBHi00;: - 5CO e » 5C4AHs04 +2.50:

2Xylose * 5Acetic Acid

2C H1005-- * 5CH;COOH
3Xylose * 5Lactic Acid

3C5H1005-———* 5CH3CHOHCOOH

Xylose

Xylose

Xylose

Xylose

Xylose

0.003

0.046

0.009

0.014

0.002
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Appendix D LCSoft version 2.0 and interface source codes

D.I' LCSoft version 2.0 source codes
D.1.1 Main menu
Private Sub CommandButton2_Click()
Application. ScreenUpdating = False
|f Sheets("results").Cells(9, 3) o ™ Then
Forj =9 To Sheets("results").Range("c" & Rows.Count).End(xIUp).Row
|f Sheets("results").Cells(j, 3) 0 "Total" Then
sectionname = Sheets("results").Cells(i, 3)
Sheets(section_name).Select
On Error Resume Next
Call step2.edit_ LCA_section(section_name)
Call step2.create_LCA_section(section_name)
Call step2.retrieve_LCI input_section(section_name)
Call step2.retrieve_LCI output_section(section_name)
Else
Sheets("results").Cells(j, 3).EntireRow.Clear
End If
Next |
Sheets("main menu").Activate
Sheets("main menu").CommandButton2.BackColor = &H8000000A
Call stepd.call_LCIA
Call Stcpd.LcA results_chart
|f Sheets("main menu").CommandButton4.Enabled = True Then
Call stepd.carbon_footprint
End If
Call step3.cal_energy_resource
Call step3.resource_list
Sheets("main menu").CommandButton2.BackColor = &HFFFFO0
Sheets("main menu").Activate
Else
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MsgBox "Please generate LCA section”
End If
End Sub
Private Sub CommandButton3_Click()
Activew orkhook. Save
ActiveWorkbook.Close
End Sub
Private Sub CommandButton4 Click))
Sheets("main menu").CommandButton4.BackColor = &HFFFF00
Sheets("define equipment").Visible = True
Sheets("define equipment").Activate

With Sheets("defme equipment”).[k:k].Font

.ThemeColor = xIThemeColorDarkl
TintAndShade = 0

End With
End Sub
Private Sub CommandButton5_Click()
Sheets("main menu").CommandButton5.BackColor = &HFFFF00
Sheets("define stream").Visible = True
Sheets("defme stream").Activate
Sheets("define stream”).[e:e].Font. ThemeColor = xIThemeColorDarkl
End Sub
Private Sub CommandButton7_Click()
Application.DisplayAlerts = False
For Each Worksheet In ThisWorkbook. Worksheets
if Worksheet.Name = "Stream Table" Or Worksheet.Name = "generate stream table"
Then

Application.DisplayAlerts = False

Worksheet.Delete
End If
Next
Sheets("gen_stream_t").Visible = True
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Sheets("gen_stream_t").Copy After:=Sheets("main menu")
ActiveSheet.Name = "generate stream table"
MsgBox "Plese enter stream components and mass flow rates following the given
example"
Sheets("generate stream table").Cells(2, 2) =
Sheets("LCI").Range("unit_mass").Value & "" &
Sheets("LCI").Range("unit_time"). Value
Sheets(“gen_stream_t"). Visible = False
Sheets("LCI"). Visible = False
End Sub
Private Sub CommandButton9_Click()
Application.DisplayAlerts = False
For Each Worksheet In ThisWorkbook.Worksheets
If Worksheet.Name = "Equipment Table" Or Worksheet.Name = "generate
equipment table" Then
Application.DisplayAlerts = False
Worksheet.Delete
End If
Next
Sheets("gen_equip_t").Visible = True
Sheets("gen_equip_t").Copy After:=Sheets(“main menu")
ActiveSheet.Name = "generate equipment table"
MsgBox "Plese enter equipment name, duty and work following the given example
Sheets("gen_equip_t").Visible = False
Sheets("LCI"). Visible = False
End Sub

Private Sub Image|_Click()
ActiveSheet.Shapes("Imagel ").ShapeRange.ZOrder msoSendToBack
End Sub
Private Sub Shl_cmbjnewproject_Click()
whpath = ThisWorkhook.Path
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Application.ScreenUpdating = False
F._newproject.show
Sheets("LCI"). Visible = False
End Sub
Private Sub CommandButtonl_Click()
FIOjresults.Show
'CommandButton 1
End Sub
Private Sub Shl_cmb_functionalunit_Click()
|f Left(Sheets("results").Range("product_stream”), 1) =" " And
Sheets("results").Range("product_name") o ™ Then
mge_product = "The product is " & Sheets("results").Range("product_name") _
& " from stream: " & Sheets("results").Range("product_stream")
& ", Do you want to change?"
use_product = MsgBox(mge_product, vbYesNoCancel, "Define Product and
functional unit")
If usejproduct = ¢ Then

productsim = MsgBox("Do you want to define product from stream table?",
vbYesNoCancel, "Define Product and functional unit")

|fproduct_sim = Then

Fs_Product_sim.Show

Else

Fs_Product.Show

End If

End If

Elself Sheets("results").Range("product_stream") = Then
mge_product = "The product is " & Sheets("results").Range("product_name") _
& ", " & Sheets("results").Range("product_amount") & " " &
Sheets("results").Range("product_unit_mass") _
& ", Do you want to change?"
use_product = MsgBox(mge_product, vbYesNoCancel, "Define Product and
functional unit")
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|fuse_product = Then
productsim = MsgBox("Do you want to define product from stream table?",
vhYesNoCancel, "Define Product and functional unit")
|fproduct sim = Then
Fs_Product_sim.Show
Else
Fs_Product.Show
End If
End If
Elself Sheets("results").Range("product_name") =™ Then
mge_product = "Do you want to use simulation results? "
use_product = MsgBox(mge_product, vbYesNoCancel, "Define Product and
functional unit")
Ifuse_product = Then
Fe_Product_sim.Show
Else
Fs_Product.Show
End If
End If
End Sub
Private Sub shl_editsection_Click()
F9_edit_section.Show
End Sub
Private Sub shl_cmb_imstream_Click()
Application.ScreenUpdating = False
On Error Resume Next
Set wSheet = ThisWorkhbook.Sheets("Stream Table")
|f wSheet Is Nothing Then
Do
import_table = Application.GetOpenFilename(Title:="Import stream table")
Ifimportable = False Then Exit Sub



use = MsgBox("Do you want this stream table?", vbYesNoCancel, "Import

stream table")

Else

|fuse = 6 Then
Sheets("main menu").Shi cmb functionalunit.BackColor = &H8000000A

Sheets("main menu").CommandButton5.BackColor = &H8000000A
Sheets("main menu").CommandButton2.BackColor = &H8000000A

Sheets.Add Type:=import_table

ActiveSheet.Name = "Stream Tahle"

Call stepl.stream_table_reader

Sheets("main menu").Shl_cmb_functionalunit.BackColor = &H8000000A
Sheets("main menu").CommandButton4.BackColor = &H8000000A
SheetsC'LCI"). Visible = False

Sheets("main menu").Activate

Exit Do

End If

Loop Until use =2
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Change = MsgBox("Stream table already exists. Do you want to add new stream
table?", vbYesNo)
|f Change =« Then

Do

importable = Application.GetOpenFilename(Title:="Import stream table")
Ifimportable = False Then Exit Sub

use = MsgBox("Do you want this Stream table?", vbYesNoCancel, "Import

stream table")

Ifuse = 6 Then
Application.DisplayAlerts = False
Worksheets("Stream Table").Delete
Sheets.Add Type:=import_table
ActiveSheet.Name = "Stream Table"
Call step Lstream table_reader



Sheets("main menu").Shl_cmb_functionalunit.BackColor = &H8000000A
Sheets("main menu").CommandButton4.BackColor = &H8000000A
Sheets("main menu").CommandButton2.BackColor = &H8000000A
Sheets("main menu").CommandButton5.BackColor = &H8000000A
Sheets("LCI"). Visible = False
Sheets("main menu").Activate
Exit Do
End If
Loop Until use =2
End If
End If
On Error Resume Next
Set StreamSheet = ActiveWorkbook.Sheets("Stream Table")
|f StreamSheet Is Nothing Then
shl cmb imstream.BackColor = &H8000000A
Else
shicmbimstream.BackColor = &HFFFFO0
End If
End Sub
Private Sub shl_cmb_imEquip_Click()
Application. ScreenUpdating = False
On Error Resume Next
Set wSheet = ActiveWorkbook.Sheets("Equipment Table")
|f wSheet Is Nothing Then
Do
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importtable = Application.GetOpenFilename(Title:="Import equipment table")

Ifimport table = False Then Exit Sub

use = MsgBox("Do you want this equipment table?", vbYesNoCancel, "Import

equipment table")
|fuse = ¢ Then
Sheets.Add Type:=import_table
ActiveSheet.Name = "Equipment Table"
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Call stepl ,equipment_table_reader
Sheets(“main menu").Shl_cmb_functionalunit.BackColor = &H8000000A
Sheets("main menu").CommandButton5.BackColor = &H8000000A
Sheets("main menu").Activate
Sheets("LCI").Visible = False
Exit Do
End If
Loop Until use =2
Else
Change = MsgBox("Equipment table already exists. Do you want to add new
equipment table?", vbYesNo)
|f Change = & Then
Do
import_table = Application.GetOpenFilename(Title:="Import equipment table")
Ifimportable = False Then Exit Sub
use = MsgBox("Do you want this equipment table?", vbYesNoCancel, "Import
equipment table")
Ifuse = 6 Then
Application.DisplayAlerts = False
orksheets("Equipment Table").Delete
Sheets.Add Type:=import_table
ActiveSheet.Name = "Equipment Table"
Call stepl,equipment_table_reader
Sheets("main menu").Shl_cmb functionalunit.BackColor = &H8000000A
Sheets("main menu").CommandButton5.BackColor = &H8000000A
Sheets("main menu").Activate
Sheets("LCI"). Visible = False
Exit Do
End If
Loop Until use = 2
End If
End If

)
')
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'updating equipment table step

On Error Resume Next

Set equipsheet = ActiveWorkbook.Sheets("Equipment Table")
|f equipsheet Is Nothing Then
shicmbimEquip.BackColor = &H8000000A
Else

shicmbimEquip.BackColor = &HFFFF00
End If

End Sub

Private Sub shl_cmb_Icasection_Click()

F5 create_sec.Show

'sh,_cmb_Icasection

|f Sheets("Results").[b9] =™ Then

shl cmb Icasection.BackColor = &H8000000A
Else

shicmblcasection.BackColor = &HFFFFO0
End If

End Sub

Private Sub worksheet_activate()

|f Sheets("Results").[b9] =™ Then
shicmbJcasection.BackColor = &H8000000A
Else

shicmblcasection.BackColor = &HFFFFO0
End If

If shicmbimstream.BackColor O &HFFFFO0 Then
CommandButton5. Enabled = False

Else

CommandButton5. Enabled = True

End If

I shl cmb imEquip.BackColor O &HFFFFO0 Then
CommandButtond. Enabled = False

Else
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CommandButton4.Enabled = True
End If
End Sub

D.1.2 Software modules
Sub unit_convertor(basis_ , enteru)
fhasis uo enter uThen
Sheets("units").Visible = True
Sheetsf'units"). Activate
Set Match = Sheets("units").[b:b].Find(What:=enter_,
LookIn:=xIValues)
[fNot Match Is Nothing Then
enter_u_row = Match.Row
End If
Forj=2To 15
|f Sheets("units").Cells(2, j) = hasis_ Then
Sheets("LCI").Range("unit_factor") = Sheets("units").Cells(enter_u_row, j)
End If
Nextj
Else
Sheets("LCI").Range("unit_factor") = 1
End If
Sheets("units").Visible = False
End Sub

Sub equipment_table_reader()
‘clear existing data
Sheets("Define Equipment").Visible = True
Sheets("Define Equipment").Activate
last row = Range("b" & Rows.Count).End(xIUp).Row
Application.DisplayAlerts = False
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Range(Cells(7, 2), Cells(last_row, 20)).Delete

'read new table

Sheets(“"equipment table").Activate

Fori=1To Range("A" & Rows.Count).End(xIUp).Row

Cells(i, 1).Select

|f ActiveCell.Value = "Pump" Then

p=3

Do While Cells(i + L, p)o ™

If Cells(i +2,p) o 0 Then

current row = Sheets("define equipment").[b5000].End(xIUp).Offset(l, 0).Row
With Sheets("define equipment”)

LCells(current_row, 2) = Sheets(“equipment table").Cells(i + 1, p)
1 Cells(current_row, 3) = "Pump”

LCells(current_row, 4) = Sheets("equipment table").Cells(i + 2, p)
LCells(current_row, 5) = Sheets("LCI").Range("unit_power")
LCells(current_row, ) = Sheets("LCI").Range("unit_time")

End With

End If

p=p+l

Loop

Elself ActiveCell.Value = "Reactor" Then

unit = Cells(i, 1).0ffset(4, 1).Value

p=3

Do While Cells(i + L,p)o ™

If Cells(i + 4, p) o 0 Then

current_row = Sheets("defme equipment").[05000].End(xIUp).Offset(l, 0).Row
With Sheets("define equipment")

LCells(current_row, 2) = Sheets("equipment table").Cells(i + 1, p)
LCells(current_row, 3) = "Reactor"

*Cells(current_row, 4) = Sheets("equipment table").Cells(i + 4, p)
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LCells(current_row, 5) = Sheets("LCI").Range("unit_energy")
LCells(current_row, s) = Sheets("LCI").Range("unit_time")
End With

End If

p=p+.

Loop

Elself ActiveCell.Value = "Heat Exchanger" Then

unit = Cells(i, 1).Offset(5, I).Value

p=3

Do While Cells(i+ ,p)o ™

If Cells(i +2, p) <> 0 Then

currentrow = Sheets("defme equipment").[b5000].End(xIUp).Offset(l, 0).Row
With Sheets("define equipment”)

LCells(current_row, 2) = Sheets("equipment table").Cells(i + 1, p)
I Cells(current_row, 3) = "Heat Exchanger"

1 Cells(current_row, 4) = Sheets("equipment table").Cells(i + 2, p)
LCells(current_row, 5) = Sheets("LCI").Range("unit_energy")

1 Cells(current_row, ) = Sheets("LCI").Range("unit_time")

End With

End If

p=p+.

Loop

Elself ActiveCell. Value = "Column" Then

unit = Cells(i, 1).0ffset(5, 1).Value

P-3

Do While Cells(i + 1,p)o ™

|f Cells(i+2,p)0 0AndCells(iC,p)oO Then

current row = Sheets("defme equipment").[b5000].End(xIUp).Offset(1, 0).Row
With Sheets("define equipment")

LCells(current_row, 2) = Sheets("equipment table").Cells(i + 1, p) & "condenser"
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LCells(current_row, 3) = "Column-Condenser"
LCells(current_row, 4) = Sheets("equipment table").Cells(i + 2, p)
LCells(current_row, 5) = Sheets("LCI").Range("unit_energy")
LCells(current_row, ) = Sheets("LCI").Range("unit_time")

End With

With Sheets("define equipment")
*Cells(current_row + 1,2) = Sheets("equipment table").Cells(i + 1, p) & "reboiler"
LCells(current_row +1,3) = "Column-Reboiler"
Cells(current_row + 1,4) = Sheets("equipment table").Cells(i + 3, p)
LCells(current_row +1,5) = Sheets("LCI").Range("unit_energy")
1 Cells(current_row + 1,6) = Sheets("LCI").Range("unit_time")
End With
End If
p=p+tl
Loop
End If
Next |

lastrow = Sheets("define equipment").Range("e" & Rows.Count).End(xIUp).Row
Fori=7To lastrow

|f Sheets("define equipment").Cells(i, s) =™ Then
With Sheets("define equipment").Cells(i, &)
HorizontalAlignment = xICenter

[Font.ColorIndex = x|Automatic
Font.TintAndShade = 0

Interior.Pattem = xISolid
Interior.PatternColorindex = x|Automatic
JInterior.ThemeColor = xIThemeColorDarkl
Interior. TintAndShade = -0.249977111117893
Interior.PattemTintAndShade = 0

Value = "(double click here)"
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End With

End If

Next i

Sheets("Defme Equipment").Visible = False
End Sub

Sub stream _table_reader()
Sheets("Define Stream").Visible = True
last_col = Sheets("Define Stream").Cells(s,
Columns.Count).End(xIToLeft).Column
last_row = Sheets("Define Stream").Range("b" & Rows.Count).End(xIUp).Row
Sheets("Define Stream").Select

If last row > 7 Then Range(Cells(s, 2), Cells(last_row, 2)).EntireRow.Delete

If last col > 3 Then Range(Cells(s, ¢ ), Cells(7, last_col)).Delete

last st col = Sheets("Stream Table").Cells(l,
Columns.Count).End(xIToLeft).Column

last_st_row= Sheets("Stream Table").Range("a" & Rows.Count).End(xIUp).Row

Sheets("stream table").Select

Range(Cells(l, 3), Cells(2, last_st_col)).Copy
Sheets("Defme Stream").Select

[fs].Select

ActiveSheet Paste

Sheets("stream table").Select

componenfjrame =3

Sheets("defme stream").[c4] = "Mass flow rate
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SheetsC'defme Stream”).[c5] = Sheets("LCI").Range("unit_mass") & 7" &
Sheets("LCI").Range("unit_time")

Range(Cells(component_name, 1), Cells(last_st_row, )).Copy

SheetsC'defme stream").Select

[ 5] Select

ActiveSheet.Paste

Sheets("stream tahle").Select

Range(Cells(component_name, 3), Cells(last_st_row, last_st_col)).Copy

SheetsC'defme stream").Select

[fs].Select

ActiveSheet Paste

Dim Pic As Shape

On Error Resume Next

For Each Pic In ActiveSheet. Shapes
| Pic. Type = msoPicture Then
Pic.Cut

End If

Next Pic

lastrow = Sheets("Defme Stream").Range("b" & Rows.Count).End(xIUp).Row
Fori=4 To lastrow

|f SheetsC'defme stream”).Cells(i, 3) =™ Then
With SheetsC'defme stream”).Cells(i, 3)
FlorizontalAlignment = xICenter
Font.ColorIndex = xIAutomatic

1 Font.TintAndShade = 0

Interior.Pattem = xISolid
Interior.PattemColorindex = x|Automatic
Interior.ThemeColor = xIThemeColorDarkl
JInterior. TintAndShade = -0.249977111117893
JInterior.PatternTintAndShade = 0



Value = "(double click here)"
End With
End If
Next |
Sheets("Define Stream").Visible = False
End Sub
Sub product_identification()
productname = Sheets("Results").Range("product_name")
product_stream = Sheets("Results").Range("product_stream")
Sheets("define stream").Visible = True
Sheets("define stream").Activate
‘clear previously defined product
Fori=s To [bs].End(xIDown).Row
Cells(i, 3).Select
If ActiveCell = "Product” Then
Range(Cells(i, 3), Cells(i, 5)).Clear
With ActiveCell
Horizontal Alignment = xICenter
[Font.ColorIndex = xIAutomatic
Font.TintAndShade = 0
Interior.Pattem = xISolid
Interior.PattemColorIndex = xIAutomatic
Interior. ThemeColor = xIThemeColorDarkl
Tnterior. TintAndShade = -0.249977111117893
[Interior.PatternTintAndShade = 0
Value = "(double click here)"
End With
End If
Next i
'identify new defined product
Fori=s To [be].End(xIDown).Row
Cells(i, 2).Select



|f ActiveCell = product_name Then
Cells(i, 3) = "Product”
With Cells(i, 3).Interior
Pattern = xINone
TintAndShade = 0
PattemTintAndShade = 0
End With
Range(Cells(i, 4), Cells(i, 5)).Clear
Forj =6 To [fs].End(xIToRight).Column
Cells(s, j). Select
|f ActiveCell = product_stream Then
Sheets("Results").[es] = Cells(i, )
End If
Next]
End If
Next i
Sheets("define stream").Visible = False
Sheets("main menu").Activate
End Sub

Sub creat_section()
'section
Sheets("section").Visible = True
Sheets("section").Select
Sheets("section").Copy After:-Sheets("LCI")
|f Sheets("Results").[09],Value O 1Then
new_section =
ActiveSheet.Name = "section " & new section
F5 create_sec.Show
F5 create sec.tbjnumber = new section
Else
sectionno = Sheets("Results").[ol000].End(xIUp).Value
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newsection = sectionno +
ActiveSheet.Name = "section " & new_section
F5 create_sec.Show
F5 create_sec.th_number.Value = newsection
End If
Sheets("section").Visible = False
ActiveSheet. Select
End Sub
Sub input_eq_table(equipsheet)
Sheets("define equipment").Visible = True
Sheets("define equipment").Select
Range(Cells(7, 2), Cells(500, 500)).Clear
Sheets(equipsheet). Select
last row = Sheets(equipsheet).Range("b" & Rows.Count).End(xIUp).Row
Range(Cells(7, 2), Cells(last_row, s)).Copy
Sheets("define equipment").Select
[b7],Select
ActiveSheet Paste

Dim Pic As Shape

For Each Pic In ActiveSheet.Shapes

|f Pic. Type = msoPicture Then

Pic.Cut

End If

Next Pic

lastrow = Sheets("define equipment").Range("h" & Rows.Count).End(xIUp).Row
Fori=7To lastrow
|f Sheets("define equipment").Cells(i, s) = ™ Then
With Sheets("defme equipment").Cells(i, =)
HorizontalAlignment = xICenter
Font.Colorindex = xIAutomatic
[Font.TintAndShade = 0
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Interior.Pattem = xISolid
Interior.PattemColorIndex = xIAutomatic
Interior. ThemeColor = xIThemeColorDarkl
Interior. TintAndShade = -0.249977111117893
Interior.PattemTintAndShade = 0
Value = "(double click here)"
End With
End If
Next i
Sheets("define equipment").Visible = False
MsgBox "Equipment table is already generated.”
Sheets("main menu").Select
Sheets("main menu").shl_cmb_imEquip.BackColor = &FIFFFFO0
End Sub
Sub delete LCA_section(section_name)
Application. ScreenUpdating = False

Application. ScreenUpdating = False
Sheets("results").Visible = True
Sheets("results").Select
On Error Resume Next
For Each ChartObject In ActiveSheet.ChartObjects

ChartObject.Delete
Next
Sheets("sensitivity analysis").Visible = True
Sheets("sensitivity analysis").Select
On Error Resume Next
For Each ChartObject In ActiveSheet.ChartObjects

ChartObject.Delete
Next
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charsec = Len(sectionname)
For Each Worksheet In ThisWorkbook.Worksheets
If Right(Worksheet.Name, charsec + 1)= & section_name Or Worksheet.Name
= section_name Then
Application.DisplayAlerts = False
Worksheet.Delete
End If
Next
If Right(section_name, 4) =" sen" Then
Sheets("sensitivity analysis").Select
Set sen_match = Sheets("sensitivity analysis").[b:b].Find(What:=section_name,
LooklIn:=xIValues)
If Not sen_match Is Nothing Then
sen_match.EntireRow.Delete Shift:=xlUp
End If
last_use_row = Sheets("sensitivity analysis").Range("h" &
Rows.Count).End(xIUp).Row
If last use row > 9 Then
For k=10 To last_use_row
Cells(k, 2) =k - 9
Next k
End If
Else
Set Match = Sheets("results").[c:c].Find(What:=section_name, _
LooklIn:=xIValues)
| Not Match Is Nothing Then
Match.EntireRow.Delete Shift:=xIUp
End If
End If
End Sub

Sub edit LCA_section(section_name)
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Application. ScreenUpdating = False

Application. ScreenUpdating = False
Sheets("results"). Activate
On Error Resume Next
For Each ChartObject In ActiveSheet.ChartObjects

ChartObject.Delete
Next

char_sec = Len(section_name)
For Each Worksheet In ThisWorkbook.Worksheets
If Right(Worksheet.Name, char sec + 1)=& section_name And
Worksheet.Name 0 section_name Then
Application.DisplayAlerts = False
Worksheet.Delete
End If
Next
Sheets(section_name).Activate
End Sub
Sub stream_retrieval()
Application.ScreenUpdating = False
‘clear existing sheet
For Each Worksheet In ThisWorkbook. Worksheets
namesheet = Worksheet.Name
|f Worksheet.Name = "e_st" Or Worksheet.Name = "re_st" Or Worksheet.Name =
"n_st" Then
Application. DisplayAlerts = False
Worksheet.Delete
End If
Next
'add new sheet
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Fori=3To5
to_add = Sheets("LCI").Cells(i, 1)
Sheets(to_add). Visible = True
Sheets(to_add).Copy After:=Sheets("LCI")
new_name = Sheets("LCI").Cells(i, 2)
ActiveSheet.Name = new_name
Sheets(to_add).Visible = False
Sheets(new_name).Visible = True
Next i
wb_path = Left(ThisWorkbook.Path, Len(ThisWorkbook.Path) - 9)
wbname = ThisWorkhook.Name
Windows(whjname) Activate
Sheets("define stream").Visible = True
Sheets("define stream").Select
laststrow = Range("b" & Rows.Count).End(xIUp).Row
Range(Cells(s, 2), Cells(last_st_row, 2)).Copy
Sheets("e_st").Select
b42]. Select
ActiveSheet.Paste
Fori=s To Sheets("define stream").Range("b" & Rows.Count).End(xIUp).Row
Sheets("defme stream").Select
|f Sheets("define stream”).Cells(i, 5) 0 ™ Then
‘common data
data_type = "data_stream_input"
data row =1
datacol =
unitme = Sheets("LCI").Range("unit_mass")
unitt = Sheets("LCI").Range("unit_time")
amount =
dataname =
compartment =
subcompa =



‘command data
obj set = Sheets("define stream").Cells(i, 5)
obj_4 path=wb_path & "\LCI KB" & obj set & ".xlsx"
Application. Workbooks.Open obj_4 path
obj_4_name = ActiveWorkhbook.Name
Windows(wbname).Activate

Forj=3To5

space_sheet = Sheets("LCI").Cells(j, 2)

Sheets(space_sheet). Visible = True

store_sheet = Sheets("LCI").Cells(i, 1)

Sheets(store_sheet).Visible = True

‘command data

locate_col = Sheets(space_sheet).Cells(32,

Columns. Count). End(xIToLeft).Offset(0, 1).Column
Sheets(space_sheet).Select
‘common data

Cells(32, locate_col) = data_type
Cells(23, locate_col) = data_row
Cells(24, locatecol) = data col
Cells(35, locate col) = unit_me
Cells(36, locate col) = unit t
Cells(34, locate_col) = amount
Cells(33, locate_col) = data_name
Cells(29, locate_col) = compartment

Cells(30, iocate_col) = sub_compa
Select Case unit me
Case "g"
factorme =o.00:
Case "kg"
factorme =
Case "oz"
factor me =0.28
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Case "Ib"

factorme = 0.453
Case "grains"
factorme = 0.0000648
Case "ton"

factorme = 907.19
Case "mg"

factorme = 0.0001
Case "MJ"

factorme =,

Case "GJ"

factorme = 1000
Case "Btu"

factorme =0.001056
Case "kcal"
factorme = 0.00419
Case "kWh"
factorme = .

End Select

Cells(37, locatecol) = factor me
Call step2.input_data(space sheet, locate col, store sheet, obj_4 name,
whname, amount)

Sheets)space_sheet).Visible = False
Shegts)storesheet).Visible = False
Next |
Windows(obj_4_name).Activate
Application.CutCopyMode = False
ActiveWorkhook.Close
Windows(whname). Activate
End If
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Next i
Sheets("defme stream").Visible = False
End Sub

Sub equipment_retrieval()
Application.ScreenUpdating = False
wb_path = Left(ThisWorkbook.Path, Len(ThisWorkbook.Path) - 9)
wbname = ThisWorkbook.Name
Windows(wb_name).Activate
‘clear existing sheet

For Each Worksheet In ThisWorkbook.Worksheets

name_sheet = Worksheet.Name

|f Worksheet.Name = "e_eq" Or Worksheet.Name = "re_eq" Or Worksheet.Name
="p_eq" Then

Application.DisplayAlerts = False
orksheet. Delete

End If

Next
add new sheet

Fori=sToe

to add = Sheets("LCI").Cells(i, 1)

Sheets(to add).Visible = True

Sheets(to add).Copy After:=Sheets("LCI")

new_name = Sheets("LCI").Cells(i, 2)

ActiveSheet.Name = newname

Sheets(to add).Visible = False

Sheets(new name).Visible = True

Next i
Sheets("Defme Equipment").Visible = True
Fori="7To Sheets("Define Equipment").Range("b" & Rows.Count).End(xIUp).Row
Sheets("Define Equipment").Select
|f Sheets("Define Equipment").Cells(i, 11) 0 ™ Then



‘common data

datatype = "data_equip_input"

data_row =

datacol =

unitme = Sheets("LCI").Range("unit_energy")

If Cells(i, 7) = "Cooling" And Cells(i, 4) <0 Then
amount = -Sheets("Define Equipment").Cells(i, 4)
Else
amount = Sheets("Define Equipment").Cells(i, 4)
End If
dataname = Sheets("Define Equipment").Cells(i, 2)
compartment =
sub compa =
‘command data
obj_ et = Sheets("Define Equipment™).Cells(i, 11)
obj_4j>ath = wb_path & "\LCI KB" & obj set & "xlsx"
Application. Workbooks.Open obj 4 path
obj_4_name = ActiveWorkbook.Name
Windows(wb_name).Activate
Forj=6 TO
space_sheet = Sheets("LCI").Cells(i, =)
store_sheet = Sheets("LCI").Cells(i, 1)
‘command data
locatecol = Sheets(space_sheet).Cells(32,
Columns. Count). End(xIToLeft).Offset(0, 1).Column
Sheets(space_sheet).Visible = True
Sheets(store_sheet).Visible = True
Sheets(space_sheet). Select
‘common data
Cells(32, locate col) = data type
Cells(23, locatecol) = data_row
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Cells(24, locate_col) = data col
Cells(35, locatecol) = unit me
Cells(34, locate col) = amount
Cells(33, locate_col) = data name
Cells(29, locate_col) = compartment
Cells(30, locate_col) = subcompa

Select Case unit_me

Case "g"

factorme =o.00:

Case "kg"

factorme = .

Case "0z"

factorme = 0.28

Case "Ib"

factor_me = 0.453

Case "grains"

factor_me =0.0000648

Case "ton"

factorme = 907.19

Case "mg"

factorme =o.000:

Case "MJ"

factorme =,

Case "GJ"

factor me = 1000

Case "Btu"

factor_me = 0.001056

Case "kcal"

factorme = 0.00419

Case "kKWh"

factor me = .



End Select
Cells(37, locate_col) = factor_me
Call step2.input_data(space_sheet, locate_col, storesheet, obj_4_name,
wbname, amount)
Sheets(space_sheet). Visible = False
Sheets(storesheet). Visible = False
Next]

Windows(obj_4_name).Activate

Application.CutCopyMode = False

ActiveWorkbook.Close
indows(wh_name).Activate

End If

Next i

Sheets("Define Equipment™).Visible = False
End Sub

Sub input_data(space_sheet, locate_col, store sheet, obj 4 name, wb_name,

amount)
Application.ScreenUpdating = False
Windows(wb_name). Activate
Sheets("cal").Visible = True
Sheets("cal").Select
[a:]]. Delete
indows(obj_4_name).Activate
Sheets("description").Select
Range(Cells(l, 3), Cells(21, 3)).Copy
Windows(wb_name).Activate
Sheets(space_sheet).Select
Cells(l, locate col).Select
ActiveSheet Paste
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Windows(obj_4_name).Activate
Sheets(store_sheet). Select

[2:]].Copy
indows(wb_name).Activate

Sheets("cal"). Select

[al],Select

ActiveSheet. Paste

last_store_row = Sheets(“cal").Range("a" & Rows.Count).End(xIUp).Row

Forj =42 To last_store_row
Sheets("cal”).Select
|f Cellsfl, 10)0 0 And Cells(j, 10)0 ™ Then
namej = Cells(j, 1)
re_e_type = Cells(j, 2)
re_e_HV = Cells(j, 3)

war row = Cells(j, )

usetox_row = Cells(j, )

categoryJ = Cells(j, 7)

subcatj = Cells(j, &)

unitj = Cells(j, 9)

[famounto  Then

amount] = Cells(j, 10) * amount * Sheets(space_sheet).Cells(37, locate_col) /
Sheets("cal").[jl 1]

Else

amountj = Cells(j, 10) * Sheets(space_sheet).Cells(37, locate_col) /
Sheets("cal").[jl {]

End If

to_ fmd=namej & & category] & "#" & subcat) & & unitj
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Sheets(space_sheet).Select
Set Match = Sheets(space_sheet).Cells.Find(What:=to_find, _
After:=ActiveCell, LookIn:=xIValues, LookAt:=xIPart, SearchOrder:=xIByRows,

SearchDirection:=xINext, MatchCase:=False, SearchFormat:=False)
IfNot Match Is Nothing Then
locaterow = Match.Row

Sheets(space_sheet).Cells(locate_row, locate col) =
Sheets(space_sheet).Cells(locate_row, locate col) + amount |

Else
next locate row = Sheets(space sheet).Range("a" &
Rows.Count).End(xIUp).Offset(l, 0).Row

Sheets(space_sheet).Cells(next_locate row, locate col) =
Sheets(space_sheet).Cells(next_locate_row, locate_col) + amount;

Sheets(space_sheet).Cells(next locate row, 2) =re e type

Sheets(space_sheet).Cells(next_locate_row, 3) =re e HV

Sheets
Sheets

space sheet).Cells(next_locate_row, 4) =to_find
space_sheet).Cells(next_locate_row, 1) = name
Sheets(space_sheet).Cells(next_locate_row, 5) = war_row
Sheets(space_sheet).Cells(next_locate_row, ) = usetoxjrow
Sheets(space_sheet).Cells(next_locate_row, 7) = categoryj
).Cells(
).Cells(

TN N N N~ —/—~

)

Sheets(space_sheet).Cells(next_locate_row, &) = subcat]
Sheets(space_sheet).Cells(next_locate_row, 9) = unit]
End If
End If

Nextj

Sheets(“cal").Visible = False

End Sub
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Sub create LCA_section(section_name)
Application. ScreenUpdating = False

For - 10To 12

sheet format = Sheets("LCI").Cells(s, 1)
Sheets(sheet_format).Visible = True

sheet cal = Sheets("LCI").Cells(s, 2) & section_name
Sheets(sheet_format).Copy After:=Sheets("LCI")
ActiveSheet.Name = sheet_cal

Sheets(sheet_cal). Visible = True
Sheets(sheet_format). Visible = False

Next

Fork= 15To 17
checksheet = Sheets("LCI").Cells(k, 1)
sheet cal = Sheets("LCI").Cells(k, 2) & section_name
Application.ScreenUpdating = False
On Error Resume Next
Set wSheet = ThisWorkbook.Sheets(check _sheet)
|f Not wSheet Is Nothing Then
|f Sheets(check sheet).Visible = False Then Sheets(check sheet).Visible = True
last row = Sheets(check sheet).Range("a" & Rows.Count).End(xIUp).Row
Sheets(check_sheet). Select
Range(Cells(42, 1), Cells(last_row, 9)).Copy
Sheets(sheet_cal).Select
[a42],Select
ActiveSheet Paste
Sheets(check_sheet). Select
Application.CutCopyMode = False
Sheets(checksheet).Visible = False
End If
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check_sheet2 = Sheets("LCr').Cells(k + 5, 1)
sheet_cal2 = Sheets("LCI").Cells(k + 5, 2) & sectionname
Application.ScreenUpdating = False
On Error Resume Next
Set wSheet = ThisWorkbook. Sheets(check_sheet)
|f Not wSheet Is Nothing Then
|f Sheets(check_sheet2).Visible = False Then Sheets(check_sheet2).Visible =
True
last_row = Sheets(check_sheet2).Range("a" & Rows.Count).End(xIUp).Row
Sheets(check_sheet?).Select
Range(Cells(42, 1), Cells(last_row, 9)).Copy
Sheets(sheet_cal2). Select
last_sheet row = Range("a" & Rows.Count).End(xIUp).Row
Cells(last_sheet row + 1, 1).Select
ActiveSheet. Paste
Sheets(check_sheet?).Select
Application.CutCopyMode = False
Sheets(check_sheet2).Visible = False
End If

Next k
End Sub

Sub retrieve_LCI input_section(section_name)

Application.ScreenUpdating = False

wb_path = Left(ThisWorkbook.Path, Len(ThisWorkbook.Path) - 9)

wbname = ThisWorkbook.Name

For =9 To Sheets(section_name).Range("a" & Rows.Count).End(xIUp).Row - 1
|f Sheets(section_name).Cells(i, 5) = "stream_sim" Then
stream_name = Sheets(section_name).Cells(i, 1)
Call step2.retrieve_stream_sim(stream_name, section_name)



169

Elself Sheets(section_name).Cells(i, 5) = "equip_sim" Then

equipname = Sheets(section_name).Cells(i, 1)

Call step2.retrieve_equip_sim(equip_name, sectionname)

Else

‘common data

datatype = "datainput"

datarow =

datacol =

unit_me = Sheets(section_name).Cells(i, 3)

unitt =

amount = Sheets(section_name).Cells(i, 2)

data_name = Sheets(section_name).Cells(i, 1)

compartment =

sub_compa =

‘command data

obj_set = Sheets(section_name).Cells(i, 5)

obj_4 path =wb_path & "\LCI KB" & obj_ et & "xIsx"

Application.Workbooks.Open obj 4 path

obj_4 name = ActiveWorkbook.Name

indows(wh name).Activate

Forj=10To 12

space_sheet = Sheets("LCI").Cells(i, 2) & section_name

storesheet = Sheets("LCI").Cells(i, 1)

Sheets(space sheet).Visible = True

Sheets(store_sheet).Visible = True

‘command data

locate_col = Sheets(space_sheet).Cells(32,
Columns.Count).End(xIToLeft).Offset(0, 1).Column

Sheets(spacesheet) .Select

‘common data

Cells(32, locate col) = data_type

Cells(23, locate col) = data row
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Cells(24, locatecol) = data_col

Cells(35, locatecol) = unit_me

Cells(36, locate col) = unitt

Cells(34, locate col) = amount

Cells(33, locate col) = dataname

Cells(29, locate col) = compartment
)

Cells(30, locate_col) = sub_compa
Select Case unit me
Case "kg"
factorme - .
Case "MJ"
factor me =,
Case "KWh"
factorme =,
Case "tkm"
factor me =,

Case "ha"
factor me =,

Case "m3"
factor me = ;
End Select

Cells(37, locate_col) = factor_me

Call step2.input_data(space_sheet, locate col, store sheet, obj_4 name,
wb_name, amount)

Sheets(space_sheet).Visible = False

Sheets(store_sheet).Visible = False

Nextj

Windows(ohj_4 name).Activate

Application.CutCopyMode = False



171

ActiveWorkbook.Close
indows(wbname).Activate
End If

Next |
End Sub

Sub retrieve_LCI_output_section(section_name)

Application. ScreenUpdating = False

space_sheet = "e " & section_name

|f Sheets(space_sheet).Visible = False Then Sheets(space_sheet).Visible = True
Fori=9 To Sheets(section_name).Range("h" & Rows.Count).End(xIUp).Row - 1
|f Sheets(section_name).Cells(i, 15) = "stream_sim" Then

data_type = "data_stream _output"

data_name = Sheets(section_name).Cells(i, s)

compartment = Sheets(section_name).Cells(i, 9)

subcompa = Sheets(section_name).Cells(i, 10)

Sheets("define stream").Visible = True

Sheets("define stream").Select

Set Match = Sheets("defme stream").Cells.Find(What:=data_name, _
After:=ActiveCell, LookIn:=xIValues, TookAt:=xIPart, SearchOrder"xIByRows,

SearchDirection:=xINext, MatchCase:=False, SearchFormat:=False)
|If Not Match Is Nothing Then

datacol = Match.Column

last_st_row = Sheets("defme stream").Range("b" &
Rows.Count).End(xIUp).Offset( 1, 0).Row

Range(Cells(s, data_col), Cells(last_st_row, data_col)).Copy
Sheets(space_sheet).Select

locate col = Sheets(space_sheet).Cells(32,
Columns.Count).End(xIToLeft).Offset(0, 1).Column

Cells(42, locate col).Select
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ActiveSheet Paste

Cells(32, locate_col) = datatype
Cells(29, locatecol) = compartment
Cells(30, locate_col) = sub_compa

Else
datatype = "data_output"
data_name = Sheets(section_name).Cells(i, )
compartment = Sheets(section_name).Cells(i, 9)
subcompa = Sheets(section_name).Cells(i, 10)
amount = Sheets(section_name).Cells(i, 11)
unitme = Sheets(section_name).Cells(i, 12)

Sheets(spacesheet).Select

locate_col = Sheets(space_sheet).Cells(32,
Columns.Count).End(xIToLeft).Offset(0, 1).Column

Cells(42, locate_col).Select

ActiveSheet Paste

Cells(32, locate_col) = datatype
Cells(33, locate_col) = dataname
Cells(29, locate_col) = compartment
Cells(30, locate col) = sub compa
Cells(34, locate col) = amount
Cells(35, locate col) = unit_me

Select Case unit_me
Case "g"

factor me =o.oo:
Case "kg”
factorme =

Case "oz"
factor_me = 0.28
Case "lb"



factorme = 0.453

Case "grains"
factorme = 0.0000648
Case "ton"
factorme = 907.19
Case "mg"
factorme = o.000:
End Select
Cells(34, locate col) = Cells(34, locate_col) * factor_me

End If

End If

Next i

Sheets(space_sheet).Visible = False
Sheets("define stream").Visible = False
End Sub

Sub retrieve_stream_sim(stream_name, sectionname)

Application. ScreenUpdating = False

Sheets("defme stream").Visible = True

Sheets("defme stream").Select

Set Match = Sheets("defme stream").Cells.Find(What:=stream_name, _
After:=ActiveCell, LookIn:=xIValues, LookAt:=xIPart, SearchOrder:=xIByRows,
SearchDirection:=xINext, MatchCase:=False, SearchFormat:=False)

| Not Match Is Nothing Then

datacol = Match.Column

datajname = stream_name

Fork=15To 17

space_sheet = Sheets("LCI").Cells(k, 2) & section_name
storesheet = Sheets("LCI").Cells(k, 1)
Sheets(space_sheet).Visible = True
Sheets(store_sheet).Visible = True
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Sheets(store_sheet).Select
last_store_col = Sheets(store_sheet).Cells(32,
Columns.Count).End(xIToLeft).Column
last_store_raw = Sheets(store_sheet).Range("a" & Rows.Count).End(xIUp).Row
Range(Cells(l, 10), Cells(last_store_raw, last_store_col)).Copy
Sheets(space_sheet).Select
next_col = Sheets(space_sheet).Cells(32, Columns.Count).End(xIToLeft).Offset(0,
1).Column
Cells(l, next_col).Select
ActiveSheet.Paste
For m = next_col To Sheets(space_sheet).Cells(32,
Columns.Count).End(xIToLeft).Column
Cells(24, m) = data_col
Cells(33, m) = data_name
data_row = Cells(23, m)
Cells(34, m) = Sheets("define stream").Cells(data_row, data_col)
amount = Cells(34, m)
Ifamount o 0 Then
For =42 To Sheets(space_sheet).Range("a" & Rows.Count).End(xIUp).Row
If Cells(n, m) o " And Cells(n, m) <> 0 Then
Cells(n, m) = Cells(n, m) * amount
End If
Next
End If
Next m
Sheets(space_sheet).Visible = False
Sheets(storesheet).Visible = False
Next k
End If
Sheets("define stream").Visible = False
End Sub
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Sub retrieve_equip_sim(equip name, section name)
Application.ScreenUpdating = False

Fork=20To 22

space_sheet = Sheets("LCI").Cells(k, 2) & section_name
store_sheet = Sheets("LCI").Cells(k, 1)

st_sheet = Sheets("LCr').Cells(k, 3)

equip row = Sheets(st_sheet).Range("a" & Rows.Count).End(xIUp).Row + 1
Sheets(spacesheet). Visible = True

Sheets(store_sheet). Visible = True

Sheets(store_sheet).Select

V=10

Do

Sheets(store_sheet).Select

If Cells(33, v) = equip_name Then

data _col = v

End If

VIVt

Loop Until Sheets(store_sheet).Cells(33, v) = ™

'Set Match = Sheets(store_sheet).Cells.Find(What:=equip_name, _
‘after:=ActiveCell, LookIn:=xIValues, LookAt:=xIPart, SearchOrder:=xIByRows,

‘SearchDirection:=xINext, MatchCase:=False, SearchFormat:=False)

'lfNot Match Is Nothing Then

'data_col = Match.Column

last_store_raw = Sheets(store_sheet).Range("a" & Rows.Count).End(xIUp).Row

Range(Cells(l, data col), Cells(38, data_col)).Copy
Sheets(space_sheet). Select
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next_col = Sheets(space_sheet).Cells(32, Columns.Count).End(xIToLeft).Offset(0,
1).Column

Cells(l, nextcol). Select

ActiveSheet Paste

Sheets(storejsheet) Select

Range(Cells(42, datacol), Cells(last_store_raw, data_col)).Copy
Sheets(spacesheet) Select

Cells(equip_row, next col).Select

ActiveSheet.Paste

Sheets(space_sheet).Visible = False
Sheets(store_sheet).Visible = False

End If

Next k

End Sub

Sub carbon_footprint()

Application. ScreenUpdating = False

Application. ScreenUpdating = False

Application.StatusBar = "Please wait while performing task"

Sheets("Carbon Footprint Results").Visible = True
Sheets("results").Visible = True

Sheets("Carbon Footprint Results").Activate
[a9:n4000]. Delete

On Error Resume Next

|f Not ActiveSheet.ChartObjects(l) Is Nothing Then
ActiveSheet.ChartObjects( 1). Activate

Application. CutCopyMode = False

Selection.Cut

End If

Fori=17To Sheets("defme equipment").Range("b" & Rows.Count).End(xIUp).Row
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Sheets("define equipment").Visible = True

Sheets("defme equipment").Select

If Cells(i, L1)0 ™ Then

Range(Cells(i, 2), Cells(i, 12)).Copy

Sheets("Carbon Footprint Results").Visible = True

Sheets("Carbon Footprint Results").Select

next_row = Range("e" & Rows.Count).End(xIUp).Offset(l, 0).Row
Cells(next_row, 2).Select

ActiveSheet Paste

End If

Next i

Sheets("e_eq").Visible = True

last_col = Sheets("e_eq").Cells(32, Columns.Count).End(xIToLeft).Column
last_row = Sheets("e_eq").Range("a" & Rows.Count).End(xIUp).Row

For =42 To last_row
Sheets("e_eq"). Select
If Cells(n, 7) = "air" Then
war_row = Cells(n, 5)
Form=10To last col
|f Sheets(“"e_eq").Cells(n, m) o 0 And Sheets("e_eq").Cells(n, m) o ™ Then
amount = Sheets("e_eq").Cells(n, m)
gwp = amount * Sheets("WAR").Cells(war_row, 28) / Sheets("results").[es]

Sheets("e_eq").Cells(last_row + 1, m) = Sheets("e_eq").Cells(last_row + 1, m) +
gwp

End If

Next m
End If
Next

Sheets("e_eq").Select
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Range(Cells(last_row + 1, 10), Cells(last_row + 1, last_col)).Copy
Sheets("Carbon Footprint Results").Select

Range("19").Select

Selection.PasteSpecial Paste:=xIPasteAll, Operation:=xINone, SkipBlanks:=
False, Transpose:=True

‘Chart

k = Sheets("Carbon Footprint Results").Range("h" &
Rows.Count).End(xiup).Row

1= Sheets("Carbon Footprint Results").Range("C" &
Rows.Count).End(xIUp).Row

Set mgY = Sheets("Carbon Footprint Results").Cells(k, 9)
Set mgX = Sheets("Carbon Footprint Results").Cells(k, 2)

ValChart = Sheets("Carbon Footprint Results").Range(Cells(9, 9), mgY)
XVal = Sheets("Carbon Footprint Results").Range(Cells(9, 2), mgX)

Set z = Sheets("Carbon Footprint Results").ChartObjects.Add (1500, 90, 750, 450)
With z
LChart. ChartType = xIColumnClustered
LChart.SeriesCollection.NewSeries
.Chart.SeriesCollection(l).XValues = XVal
LChart.SeriesCollection(l).Values = ValChart
LChart.SeriesCollection(l).Name = "C02 eg."
.Chart.ChartTitle.Caption = "Carbon Footprint Results"
LChart. Axes(xICategory, xIPrimary).HasTitle = True
LChart. Axes(xICategory, xIPrimary).AxisTitle.Caption = "Activity/Unit
operation"
LChart. Axes(xICategory, xIPrimary).AxisTitle.Font.Size = 14
«Chart Axes(xICategory, xIPrimary).AxisTitle.Font.Bold = True



Chart. Axes(xIValue, xIPrimary).HasTitle = True

I Chart Axes(xIValue, xIPrimary).AxisTitle.Caption = "Kilograms C02
equivalent”

Chart. Axes(xIValue, xIPrimary).AxisTitle.Font.Size = 14

Chart. Axes(xIValue, xIPrimary).AxisTitle.Font.Bold = True

End With

Sheets("e_eq").Visible = False
Application.StatusBar = “finished running"
Sheets("defme equipment").Visible = False
End Sub

Sub call_LCIA()

Application. ScreenUpdating = False
Application.ScreenUpdating = False

Application.StatusBar = "Please wait while performing task"

Sheets("results"). Visible = True

last row todel = Sheets("results").Range("c" & Rows.Count).End(xIUp).Row
Sheets("results"). Select

If last_row_todel > 9 Then Range(Cells(9, 13), Cells(last_row todel, 24)).Clear

|f Sheets(“results").Cells(last_row_todel, 3) = "Total" Then
Range(Cells(last_row_todel, 3), Cells(last_row todel, 10)).Clear
End If

For =9 To Sheets("results").Range("c" & Rows.Count).End(xIUp).Row
1fCells(i, 3)0 "Total" Then

section_name = Sheets("results").Cells(i, 3)

cal sheet="¢ " & sectionnante

impactrow =
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Sheets(calsheet).Visible = True
Sheets(calsheet).Select
lasted = Sheets(cal_sheet).Cells(32, Columns.Count).End(xIToLeft).Column
last_row = Sheets(cal sheet).Range("a" & Rows.Count).End(xIUp).Row
For1=2To 12
impactcategory = Sheets("LCI").Cells(l, ¢)
Cells(41, last_col +1) = impact_category
Next 1

Call LCIA(section_name, cal sheet, impact row)
Sheets(cal_sheet).Visible = False

End If

Next |

last_use_row = Sheets("results").Range("c" & Rows.Count).End(xIUp).Row
Sheets("results").Cells(last_use row + 1 13) = "Total"

Fork=14To 24

Sheets("results").Cells(last_use_row + 1, k) = Application.Sum(Range(Cells(9, k),
Cells(last_use_row, k)))

Next k

Sheets("results"). Visible = False

Fori=9To Sheets("results").Range("c" & Rows.Count).End(xIUp).Row
resource_sheet = "re " & Sheets("results").Cells(i, 3)

Sheets(resource sheet).Visible = True

Next |

Application.StatusBar = "finished running"
Sheets("main menu").Select

End Sub
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Sub LCIA(section_name, cal sheet, impact_row)

Application. ScreenUpdating = False

last_col = Sheets(cal_sheet).Cells(32, Columns.Count).End(xIToLeft).Column
last row = Sheets(cal sheet).Range("a" & Rows.Count).End(xIUp).Row
usetox_col = last col + 1o

Sheets(calsheet).Visible = True

Form =10 To last col

Sheets(cal _sheet).Select

If Cells(32, m) = "data_output" Then
chemical = Cells(33, m)
compartment = Cells(29, m)
subcompa = Cells(30, m)
amount = Cells(34, m)
Sheets("WAR"). Activate
Set Match = Sheets("WAR").Cells.Find(What:=chemical, _
After:=ActiveCell, Looklm"xIValues, LookAt:=xIPart, SearchOrder:=xIByRows,

SearchDirection:=xINext, MatchCase:=False, SearchFormat:=False)
|fNot Match Is Nothing Then
data_row = Match.Row
For1=2To9
impact_cat_col = Sheets("LCI").Cells(l, 7)
|f Sheets("WAR").Cells(data_row, impact cat col) <> 0 And
Sheets("WAR").Cells(data_row, impact cat col) o ™ Then
impact = Sheets("WAR").Cells(data_row, impact cat col) * amount
Sheets(cal _sheet).Cells(last_row + 2, last_col +1)=
Sheets(cal _sheet).Cells(last_row + 2, last_col + 1) + impact
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End If
Next ,
End If

Sheets("USEtox"). Activate
Set Match = Sheets("USEtox").Cells.Find(What:=chemical, _
After:=ActiveCell, LookIn:=xIValues, LookAt:=xIPart, SearchOrder:=xIByRows,

SearchDirection:=xINext, MatchCase:=False, SearchFormat:=False)
[fNot Match Is Nothing Then
datarow = Match.Row
For1=10To 12
impact col = usetox_col + (: - 10)
Call step4.usetox_datacol(compartment, subcompa, 1)
data_col = Sheets("LCI").Range("data col").Value
CF = Sheets("USEtox").Cells(data_row, data_col)
|f IsNumeric(CF) And CF >0 And CF o "#VALUE!" And CFo "#DIV/0!"
Then
impact = CF * amount
Sheets(cal_sheet).Cells(last_row + 2, impact_col) =
Sheets(cal _sheet).Cells(last_row + 2, impact_col) + impact
End If
Next 1
End If

Elself Cells(32, m) = "data_stream_output" Then
locatecol =m

last st row = 42 + Sheets("Defme Stream").Range("b" &
Rows.Count).End(xIUp).Row

For =42 To last_st_row

chemical = Sheets(cal_sheet).Cells(n, 1)

compartment = Sheets(cal_sheet).Cells(29, m)
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sub_compa = Sheets(cal_sheet).Cells(30, m)

amount = Sheets(cal_sheet).Cells(n, m)

Sheets("WAR"). Activate
Set warMatch = Sheets("WAR").Cells.Find(What:=chemical, _
After.=ActiveCell, LookIn:=xIValues, LookAt:=xIPart, SearchOrder:=xIByRows,

SearchDirection:=xINext, MatchCase:=False, SearchFormat:=False)
|fNot warMatch Is Nothing Then
data_row = warMatch.Row
For1=2To9
impact_cat_col = Sheets("LCI").Cells(l, 7)
|f Sheets("WAR").Cells(data row, impact_cat col) <> 0 And
Sheets("WAR").Cells(data_/ow, impact_cat_col) o ™ Then
impact = Sheets! "WAR"). Cells(datarow, impact_cat_col) * amount
Sheets(cal_sheet).Cells(n, last_col + 1) = Sheets(cal sheet).Cells(n, last_col + )
+impact
End If
Next 1
End If

Sheets("USEtox"). Activate
Set Match = Sheets("USEtox").Cells.Find(What:=chemical, _
After:=ActiveCell, LookIn:=xIValues, LookAt:=xIPart, SearchOrder:=xIByRows,

SearchDirection:=xINext, MatchCase:=False, SearchFormat:=False)
IfNot Match Is Nothing Then
datarow = Match.Row
For 1= 10 To 12
impact_col = usetox_col + (L- 10)
Call stepd.usetox_datacol(compartment, sub_compa, 1)
datacol = Sheets("LCI").Range("data_col").Value
CF = Sheets("USEtox").Cells(data_row, data_col)
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|f IsNumeric(CF) And CF > 0 Then
impact = CF * amount
Sheets(cal_sheet).Cells(n, impact_col) = Sheets(cal_sheet).Cells(n, impact_col)
+ impact
End If
Next 1
End If

Next

Else
locatecol =m
For =42 To last_row
compartment = Cells(n, 7)
sub_compa = Cells(n, §)
data war_row = Cells(n, 5)
data_use_row = Cells(n, 6)
If data war rowo "™ Then
amount = Cells(n, m)
Ifamounto ™ And amount o 0 Then
For1=2To9
impact_cat_col = Sheets("LCI").Cells(l, 7)
|f Sheets("WAR").Cells(data_war_row, impact_cat_col) <> 0 _
And Sheets("WAR").Cells(data_war_row, impact_cat_col) <> ™
Then
impact = Sheets("WAR").Cells(data_war_row, impact_cat_col) *
amount
Sheets(cal _sheet).Cells(n, last_col + 1) = Sheets(cal_sheet).Cells(n,
lastcol + 1)+ impact
End If
Next 1
End If
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End If
|f data_use_row <> ™ Then
amount = Cells(n, m)
Ifamounto ™ And amounto 0 Then
For1=10To 12
impact_col = usetoxcol + (1- 10)
Call step4.usetox_datacol(compartment, sub compa, 1)
data_col = Sheets("LCI").Range("data_col").Value
CF = Sheets("USEtox").Cells(data_use_row, data col)
|f IsNumeric(CF) And CF >0 Then
impact = CF * amount
Sheets(cal_sheet).Cells(n, impact_col) = Sheets(cal sheet).Cells(n,
impactcol) + impact
End If
Next 1
End If
End If
Next
End If

Next m

Form = last_col + 2 To last_col +12

Sheets(cal _sheet).Select

Cells(last_row + 2, m) = Application.Sum(Range(Cells(42, m), Cells(last_row, m))) /
Sheets("results").[e6]

Next m
Range(Cells(last_row + 2, last ed +2), Cells(last_row + 2, last_col + 12)).Copy

If Right(section_name, 4) =" sen" Then
Sheets("Sensitivity Analysis").Visible = True



Sheets("Sensitivity Analysis"). Activate
Cells(impact_row, 11).Select
ActiveSheet Paste

Cells(impact_row, 2) = section nante
Cells(impact_row, 10) = sectionnante
Cells(impact_row, 3) = Sheets(section_name).[b4]

Else

Sheets("results").Select

Cells(impact_row, 14).Select

ActiveSheet Paste

Cells(impact_row, 13) = Cells(impact_row, 3)
End If

End Sub

Sub usetox_datacol(compartment, sub_compa, 1)
Application.ScreenUpdating = False
Select Case compartment
Case "air"
compa_col = Sheets("LCI").Cells(l, 7)
Select Case sub_compa
Case "urban air"
sub_compa_col =0
Case "continental rural air"
subcompacol =1
Case "unspecified"
subcompacol =2
End Select
Case "water"
compacol = Sheets("LCI").Cells(l, 8)
Select Case sub_compa
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Case "continental fresh water"
subcompacol =0

Case "continental sea water"
sub compa col = 1

Case "unspecified”
subcompacol =2

End Select

Case "soil"

compa_col = Sheets("LCI").Cells(l, 9)
Select Case sub_compa

Case "continental natural soil”"
subcompacol =0

Case "continental agricultural soil"
sub compa col = 1

Case "unspecified"

sub_compa col =2

End Select

End Select
data_col = compacol + sub_compa_col

Sheets("LCI").Range("data_col") = data_col

End Sub

Sub GenerateLCIA_Chart()
Application. ScreenUpdating = False
Sheets("results"). Activate

For Each Worksheet In ThisWorkbook.Workshegts
For Each ChartObject In Worksheet.ChartObjects

ChartObject.Delete

Next

Next

For pei = 14 To 24
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last_row = Sheets("results").Range("h" & Rows.Count).End(xIUp).Row
ValChart = Sheets("results").Range(Cells(9, pel), Cells(last_row, pei))
XVal = Sheets("results").Range(Cells(9, 3), Cells(last_row, 3))
pei_name = Sheets("results").Cells(7, pei)

peiunit = Sheets("results").Cells(s, pei)

Set Z = Sheets("results").ChartObjects.Add(275, 90, 550, 250)

With z
Chart.ChartType = xIColumnClustered
Chart. SeriesCollection.NewSeries
LChart.SeriesCollection(l). XValues = Sheets("results").Range(Cells(9, pei),
Cells(last_row, pei))
Chart.SeriesCollection(l).Values = ValChart
LChart.SeriesCollection(l).Name = pei_unit
Chart.ChartTitle.Caption = peiname
LChart. Axes(xICategory, xIPrimarv).HasTitle = True
Chart Axes(xICategory, xIPrimary).AxisTitle.Caption = "LCA section”
LChart. Axes(xICategory, xIPrimary).AxisTitle.Font.Size = 14
Chart.Axes(xICategory, xIPrimary).AxisTitle.Font.Bold = True
LChart. Axes(xIValue, xIPrimary).HasTitle = True
Chart. Axes(xIValue, xIPrimary).AxisTitle.Caption = peiunit
Chart. Axes(xIValue, xIPrimary).AxisTitle.Font.Size = 14
Chart. Axes(xIValue, xIPrimary).AxisTitle.Font.Bold = True
End With
Next pei

lastjrow = Sheets("results").Range("b" & Rows.Count).End(xIUp).Row
Sheets("results").Cells(last_row +1,13) = "Total"
For pei = 14 To 24
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Sheets("results").Cells(last_row + 1, pei) = Application.Sum(Range(Cells(9, pei),

Cells(last_row, pei)))
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Next pei
End Sub

Sub LCA results_chart()
Application.ScreenUpdating = False
Sheets("results"). Activate
On Error Resume Next
For Each ChartObject In ActiveSheet.ChartObjects

ChartObject.Delete
Next
last_row = Sheets("results").Range("m" & Rows.Count).End(xIUp).Row
Range(Cells(9, 13), Cells(last_row, 13)).Copy
[29] Select
ActiveSheet. Paste
Application.CutCopyMode = False
Forj =27 To 37
total_pei = Cells(last_row, j - 13)
Fork=9To last row
Cells(k, j) = Cells(k, j - 13) / total_pei
Next k
Next]

SetZ = Sheets("results").ChartObjects.Add (2280, 90, 550, 250)

With z

Chart. ChartType = xIBarStacked

Chart. ApplyLayout (1)

LChart.SetSourceData Source:=Range(Cells(9, 26), Cells(last_row - 1, 37))
Chart.SeriesCollection(l).XValues = "="Results''$aa$7:$ak$7"
LChart.ChartTitle.Caption = "Potential environmental impacts"

End With
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End Sub

D2 Interface source codes

Worksheet “SustianPro data”
Private Sub cmd_AuxData_Click()

blocks = ActiveSheet Range(*C2")
streams = ActiveSheet.Range("C3")
components = ActiveSheet. angl(z| '

. . H2")
reactions = ActiveSheet.Range(

)

'MVA Information
'Cycle to insert the name of reactions in the table

b: 1
Do While b <= reactions

ﬁctik\)/eSheet.Cells(M + components + b, )="R"&D
= ) I

Eoop

‘Cycle to insert the name of components in the table

d=o
Do While a <= components - 1

ActiveSheet.Cells(34 + components, 2 +a) = ActiveSheet.Cells(26 + a, 1)
a=at:

Loop
'Create a table

ActlveSheet.Ran?e&CelIs(33 + components, 2), Cells(33 + components, 1+
components)). Selec

ith Selection

Horizontal Alignment = xICenter

VerticalAlignment = xIBottom

WrapText = False

Orientation = 0

AddIndent = False

IndentLevel = 0
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ShrinkToFit = False
ReadingOrder = xIContext
.Mer_?e ells = False
End With
Selection.Merge _
Range(CeIIs§34 + components, 1), Cells(34 + components + reactions, 1+
compone_nts)%. elect _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LIneStyle’= xINone
With Selection.Borders(xIEdgeLeft)
.LmeStz/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.LmeStYIe = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.LmeStz/Ie = xIContinuous
IWeight = xIThin _
LColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeStz/Ie = XIContinuous
Weight = xIThin _
.Colorindex = xAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
.LmeStyle = xIContinuous
Weight = xIThin _
*Colorindex = x|Automatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
I LineStyle = xIContinuous
IWeight = xIThin _
.Colorindex = xIAutomatic
End With
ActlveSheet.Rangze(CeIIs(33 + components, 2), Cells(33 + components, 1+
compone_nts)%.Selec _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
I Weigti = xIMedium
.ColorIndex = xIAutomatic



End With

With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
I Weight = xIMedium
1 Colorindex = x|Automatic

End With

With Selection.Borders(xIEdgeBottom)
.Lm_eStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With _

With Selection.Borders(xIEdgeRight)
.LmeStYIe = xIContinuous
Weight = xIMedium
.Colorindex = x|Automatic

End With

Act_iveSheet.CeIIsE?)S + components, 2) = "Components"
ActiveSheet.Cells(31+ components, 1) = "Reactions"

ActlveSheet.CeIIsgl + components, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
Size=12
Strikethrough = False
|Sugers_cr|pt = False
Su s.ant = False
OutlineFont = False
Shadow = False
.Underling = xIUnderlineStyleNone
1 Colorindex = x|Automatic
TintAndShade = 0
.ThemeFont = xIThemeFontNone
End With

'Demand Prices

ActiveSheet.Cells(36 + components + reactions, 1) = "Price"

Act|veSheet.CeIIsé36 + components + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
Size=12
Strikethrough = False
Superscript’= False

192



193

.Subs_ant = False
*QutlineFont = False

Shadow = False

.Underline = xIUnderlineStyleNone

.Colorindex = x|Automatic

TintAndShade = 0

.ThemeFont = xIThemeFontNone

End With _

ActiveSheet.Cells(40 + components + reactions, 1) = "Type" _
ActiveSheet.Cells(38 + components + reactions, 2) = "Demand streams Price ($/kg)"

'Code to insert the names of the demand streams
a- 0
b =20

Do While a <= streams - 1
|f ActiveSheet.Cells(24, 2 +a) = 0 Then
ActiveSheet.Cells(39 + components + reactions, 2 + b) = ActiveSheet.Cells(22,
2+ b
End If
a=at:
Loop
‘Cycle to insert the name of components in the table
E)E) While ¢ <= components - 1
ActiveSheet.Cells(41 + components + reactions + ¢, 1) = ActiveSheet.Cells(26
T 10) =C+.
Loop
'Insert table

ActiveSheet.Range(Cells(38 + components + reactions, 2), Cells(38 + components +
reactions, 1+ h)).Select
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With Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
ReadingOrder = xIContext
.Mergze ells = False

End With

Selection.Merge

ActiveSheet.Range(Cells(39 + components + reactions, 1), Cells(40 + components +
components + reactions, : +b)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
.LmeSt?/Ie = XIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIThin _
.Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
.Lm_eStE/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _
With, Selection.Borders(xIEdgeRight)
.Lm_eStyle = xIContinuous
IWeight = xIThin _
.ColorIndex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
.LmeStYIe = x|Continuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _ _
With, Selection.Borders(xlInsideHorizontal)
.Lm_eStyle = xIContinuous
-Weulqh = XIThin _
1 Colorlndex = x|Automatic
End With
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ActiveSheet.Range(Cells(38 + compaonents + reactions, 2), Cells(38 + components
+ reactions, 1+ 1h)). Select ,

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = xINone
With Selection.Borders(xIEdgeLeft)

I LineStyle = xIContinuous

Weight = xIMedium

.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

.Lm,eStyle = xIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

|L|n_eStE/Ie = xIContinuous

Weight = xIMedium

*Colorindex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)

oLm_eSt?/Ie = x|Continuous

.We|?h =xIMedium

I Colorlndex = x|Automatic
End With _ T
Selection.Borders(xlInsideVertical).LineStyle = xINane

ActiveSheet.Range(Cells(39 + components + reactions, 2), Cells(40 + components
+ components + reactions, : +h)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection. Borders xIDlagonaIUE). LineStyle'= xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
IWeight'= xIMedium
.ColorIndex = x|Automatic
End With
With_ Selection.Borders(xIEdgeTop)
.Lm_eSt?/Ie = xICantinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)



.LmeStyle = xIContinuous

.We|?h = XIMedium

I Colorlndex = xIAutomatic
End With

With Selection.Borders(xlInsideHorizontal)
LineStyle = xIContinuous

1 Weight = xIThin _
.ColorIndex = xIAutomatic
End With

ActiveSheet.Range(Cells(40 + components + reactions, 1), Cells(40 + components
+ components + reactions, 1)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone

Selection.Borders xIDlagonaIUE).LmeSter = XINone

With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic

End With

With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous

1 Weight = xIMedium
.Colorindex = x|Automatic
End With

With Selection.Borders(xIEdgeBottom)
.LmeStz/Ie = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic

End With _

With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
I Weight = xIMedium
.Colorindex = xIAutomatic

End With _ _

With Selection.Borders(xlInsideHorizontal)
.Lm_eStz/Ie = XIContinuous
Weight = xIThin _
.ColorIndex = x|Automatic

End With

Selection.Font.Bold = True

Selection.Font.Colorlndex = 11

ActlyeSheet.Ran%e(ICeI|s(38 + components + reactions, 2), Cells(39 + components
+ reactions, « + b)).Select

Selection.Font.Bold = True

Selection.Font.ColorIndex = 11
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ActiveSheet.Range(CeIIs{38 + components + reactions, 1), Cells(39 + components
+ components + reactions, 1+ b)). Select
ith Selection:

I Horizontal Alignment = xICenter

1 Vertical Alignment = xIBottom

I WrapText = False

1 Orientation =0

1 Addindent = False

I IngentLevel = 0

1ShrinkToFit = False

I ReadingOrcer = xIContext

End With

'FEED PRICES

'Cycle to insert the name of components in the table
d=o
Do While a <= components - 1

_ActiveSheet.Cells(44 + components * 2 + reactions, 2 + a) =
ActiveSheet.Cells(26 +a, 1)
a=adt:

Loop

ActiveSheet.CeIIsE43 + components * 2 + reactions, 2) = "Feed streams"
ActiveSheet.Cells(45 + components * 2 + reactions, 1) = "Price ($/kg)"

'Insert table

ActiveSheet.Range(Cells(43 + components *2 + reactions, 2), Cells(43 +
components * » + reactions, 1 + components)).Select
ith Selection
I Horizontal Alignment = xICenter
1 \ertical Alignment = xIBottom
I WrapText = False
I Orientation =0
I Addingent = False
1 IndentLevel = 0
1 ShrinkToFit = False
I ReadingOrder = xIContext
I Merge lls = False
End Wit
Selection.Merge



ActiveSheet.Range(Cells(44 + components *2 +reactions, 1), Cells(45 +
components « . +reactions, : + compone,ntsg).SeIect
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
Weight'= xIThin _
.Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
.LmeSt?/Ie = xIContinuous
Weight = xIThin _
.Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous

1 Weight = xIThin _
.Colorindex = xIAutomatic
End With

With Selection.Borders(xIEdgeRight)
.LmeStYIe = xIContinuous
Weight = xIThin _
LColorIndex = xIAutomatic

End With _ :

With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
Weight = xIThin _
.Colorindex = x|Automatic

End With : _

With Selection.Borders(xlInsideHorizontal)
.LmeStYIe = xIContinuous
Weight = xIThin _
.Colorndex = xIAutomatic

End With

ActiveSheet.Range(Cells(43 + components * 2 + reactions, 2), Cells(43
components * » +reactions, 1 + compone_ntsg).SeIect

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)

LineStyle = xIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

oL ineStyle = xIContinuous

Weight = xIMedium



.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.LmeSt?/Ie = xIContinuous
Weight = xIMedium
.Colorindex = x|Automatic
End With _
ith Selection. Borders(xIEdgeRight)
.LmeSt?/Ie = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With _ S
Selection.Borders(xlInsideVertical).LineStyle = xINone

ActiveSheet.Range(Cells(44 + components * 2 + reactions, 2), Cells(45
components *» + reactions, : + compone,ntsg).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle'= xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.LlneStyle = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.LlneSt?IIe = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeStYIe = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
.LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With

ActiveSheet.Cells(45 + companents * 2 + reactions, 1).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle’= xINone



With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
.Welgh = xIMedium
1 Colorlndex = x|Automatic

End With

With Selection.Borders(xIEdgeTop)
+LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With

With Selection.Borders(xIEdgeBottom)

LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeStyle = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With
Selection.Font.Bold = True
Selection.Font.Colorindex = 11

ActiveSheet.Range(Cells(43 + components * 2 + reactions, 2), Cells(44 +
components *» + reactions, : + components)).Select

Selection.Font.Bold = True
Selection.Font.Colorindex = 11

ActiveSheet.Range(Cells(43 + components * 2 + reactions, 1), Cells(45 +
components ~» +reactions, : + components)).Select

ith Selection
Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
End With

UTILITY PRICES

ActiveSheet.Cells(47 + components * 2 + reactions, 1

"Utility Price"

ActiveSheet.Cells(47 + components * 2 + reactions, 1).Select

Selectlon.Font.IgoId = True
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With Selection.Font
Name = "Arial"
Size=12
Strikethrough = False
.SuBers_cnpt = False
Su S_CYIE'[ = False
.OutlineFont = False
Shadow = False
.Underline = xlUnderlineStyleNone
1IColorIndex = xIAutomatic
TintAndShade = 0
.ThemeFont = xIThemeFontNone
End With

AvpSIHppt «pllaMQ + components
"o Cd!sg9 + components
ActiveSheet.Cells(50 + components

2 * reactions, :) = "Utilities"

2 + reactions, - ) = ,

» + reactions, ;) = "Heating(HP)(§/GJ)"
Artivpfshppt (*pllc"SI + components , - + reactions, :) = "Heating(LP)($/GJ)"
ActiveSheetCells(52 + components |, » + reactions, )= "Cooling($/GJ)"
ActiveSheet.Cells(53 + components ™. + reactions, 1) = "Electricity($/kWh)"

'Create a table

* k% ok ok %

ActiveSheet.Range(Cells(49 + components * 2 + reactions, 1), Cells(53 +
components *» + reactions, - )).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)
.LmeSt?/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
.LmeStklle = xIContinuous
Weight = xIThin _
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous

1 Weigtit = xIThin _
.Colorindex = x|Automatic
End With

With Selection.Borders(xIEdgeRight)
.LmeStz/Ie = xIContinuous
IWeight = xIThin _
.Colorindex = xIAutomatic



End With _ _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous

1 Weight = xIThin _
.Colorindex = xIAutomatic
End With

With Selection.Borders(xlInsideHorizontal)
.LmeSt?/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With

With Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
ReadingOrder = xIContext
*MergeCells = False

End Wi

ActiveSheet.Range(Cells(49 + components * 2 + reactions, 1), Cells(49
components *» + reactions, - )).Select

Selection.Font.Bold = True
Selection.Font.ColorIndex = 11 _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With, Selection.Borders(xIEdgeLeft)

.LmeSti/Ie = XIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

LineStyle = xIContinuous

Weight = xIMedium

.Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)

LineStyle = xIContinuous

1 Weight = xIMedium

.Colorndex = x|Automatic

End Wit
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous



203

Weight = xIMedium
.ColorIndex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
.LmeStYIe = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With

'HEAT EXCHANGED

oo O
o
o O o

Do While a <= blocks - 1

|f ActiveSheet.Cells(l 1, 2 + ag = "HE" Or ActiveSheet.Cells(1 1,2 + a) =
"Reactor" Or ActiveSheet.Cells(l 1,2 + a) = "Filtration" Then

_ ActiveSheet.CeIIs£58 + components * 2 + reactions, 2 + b) =
ActlveSheet.CeIIsélo +2)

ﬁ\ctiveSheet. ells(63 + components *2 + reactions, 2 + b) = "Cp(kJ/kg-C)"
=
Else

IfActiveSheet.CeIIséI 12+ ag = "Pump" Or ActiveSheet.Cells(l 1,2 + 8) =
"§30”9. "_Or"ATc}t]lveSheet. ells(I 1,2 +a) = "Centrifuge" Or ActiveSheet.Cells(l 1,2 +
a) = "Mixer" Then

_ ActiveSheet.Cells(58 + components * 2 +reactions, 2 + b) =
ActiveSheet.Cells(10, 2 + a% _
ﬁ\ctlt\)/eSheet.Cells(6 + components * 2 + reactions, 2 + b) = "Den(kg/m3)M
=D+

Else
If ActiveSheet.Cells(l 1,2 + a) = "Column" Then
- ActiveSheet,Cells(67 + components * 3 + reactions, 2 + ¢) =
ActiveSheet.Cells(K), 2 +a)
C=C+:

Else



204

|f ActiveSheet.Cells(l 1, 2 + ) = "Evap" Or ActiveSheet.Cells(l 1,2 +a) =
"Cond" Then

_ ActiveSheet.Cells(58 + components * 2 + reactions, . +h) =
ActiveSheet.Cells(10, 2 + a) _

ActiveSheet.Cells(63 + components *2 +reactions, 2 +b) =

"Hvap(kJ/kgz)"

=h+.
End If
End If
End If
End If
azat
Loop
'Insert a table

IIEfIb =( Then
se
éctivets_helpt.CeIIs(SS + components * 2 + reactions, 1) = "Heats and Component's
roperties
ActheSheet.CellséSS + components * . + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
Slze=12
IStrikethrough = False
.SuBers_crlpt = False
15U s_cr|Et= False
.OutlineFont = False
Shadow = False
1 Underline = xIUnderlineStyleNone
1 Colorindex = xIAutomatic
I TintAndShade = 0
1 ThemeFont = xIThemeFontNone
End With _ _
ActiveSheet.Cells(61 + components * 2 + reactions, 1) = "Cooling duty GJ/hr&"
ActiveSheet.Cells(59 + components * 2 + reactions, 1) = "Heating duty (FIP)(GJ/hr)"
ActiveSheet.Cells(60 + components *2 +reactions, 1) = "Heating duty (LP)(GJ/hr)"
ActiveSheet.Cells(62 + components *2 +reactions, 1) = "Electrical work (kKW
ActiveSheet.Cells(63 + components * 2 + reactions, 1) = "Properties”

S—



ActiveSheet.Cells(57 + components * 2 + reactions, 2) = "Units"

'Cycle to insert the name of components in the table

Do While d <= components -

~ActiveSheet.Cells(64 + components *2 + reactions + d, 1) =
ActwgShget.Cells(ZB +d, 1)
=0+

Loo
Actingheet.Range(Ce_IIs(57 + com%onents *2 + reactions, 2), Cells(57
components -, +reactions, 1 + b)).Select
ith Selection
I Horizontal Alignment = xICenter
I Vertical Alignment = xIBottom
I WrapText = False
I Orientation = 0
1 Audinoent = False
lindentLevel = 0
1 ShrinkToFit = False
I ReadingOrder = xIContext
I Merge lls = False
End Wit
Select!on.Merge _ :
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeStyle = XINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
.Wel?htleMedlum _
1 Colorlndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.Lln_eStz/Ie = XIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.LmeSt?/Ie = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LlneSt?/Ie = x|Continuous
Weight = xIMedium .
.Colorindex = xlAutomatic



End With _ _ _
Select!on.BordersgxIIn3|deVert|caI).L|neSter = xINone
Selection.Font.Bold = True

Selection.Font.Colorindex = 11

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 1), Cells(63
components * 3 + reactions, 1+ h)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgereft)
I LineStyle = xIContinuous
IWeight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.LmeStyle = xIContinuous
.WEI?h = XIThin _
1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
.LmeStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With :
With Selection.Borders(xIEdgeRight)
.LmeSt?/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
.LmeSt}/Ie = xIContinuous
IWeight = xIThin _
.ColorIndex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
|L|neStyle = xIContinuous
Weight = xIThin _
.Colorindex = x|Automatic
End With _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
oLmeStyle = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)



.LlneStYIe = xIContinuous
.Wel%;h = XIMedium
1 Colorlndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.LlneSt?/Ie = XIContinuous
.Welgh = xIMedium
1 Colorindex = xI Automatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeSter = XIContinuous
.Welgh =xIMedium
1 Colorlndex = xI Automatic
End With _ \
With Selection.Borders(xlInsideVertical)
ILineStyle = xIContinuous
1 Weight = xIThin _
1 Colorlndex = xIAutomatic
End With , _
With Selection.Borders(xlInsideHorizontal)
.LmeSti/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 2), Cells(58 +
components * ., + reactions, : + b)).Select

Selection.Font.Colorindex = 11

Selection.Font.Bold = True

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 1), Cells(63 +
components * 3 + reactions, 1)).Select

Selection.Font.Colorindex = 11

Selection.Font.Bold = True

ActiveSheet.Range(Cells(63 + components * 2 + reactions, 2), Cells(63 +
components * 3+ reactions, 1+ b)).Select

Selection.Font.Bold = True

Selection.Font.Colorindex = 11

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 2), Cells(63 +
components * 3 + reactions, 1+ b)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
.LmeSt?/Ie = xIContinuous
Weight = xIMedium

=
~——
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.ColorIndex = xIAutomatic

End With

With Selection.Borders(xIEdgeTop)
.LmeSt?/Ie = xIContinuous
.Welc[}h = xIMedium

1 Colorindex = xIAutomatic

End With

With Selection.Borders(xIEdgeBottom)
.LmeSt?/Ie = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic

End With _

With Selection.Borders(xIEdgeRight)
.Lln_eStz/Ie = xIContinuous
Weight = xIMedium
*Colorindex = xIAutomatic

End With _ :

With Selection.Borders(xlInsideVertical)
1 LineStyle = xIContinuous
Weight'= xIThin _
.Colorindex = x|Automatic

End With _ _

With Selection.Borders(xlInsideHorizontal)
LineStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic

End With

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 1), Cells(58
components -, +reactions, : + h)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)

.LmeStyle = xIContinuous

IWeight = xIMedium

.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

.LmeStyle = xIContinuous

Weight = xIMedium

1IColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

|L|neStk/Ie = xIContinuous

IWeight = xIMedium

.ColorIndex = x|Automatic
End With
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With Selection.Borders(xIEdgeRight)
.LmeStz/Ie = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With

ActiveSheet.Range(Cells(63 + components * 2 + reactions, 1), Cells(63 +
components * 3 + reactions, 1+ b)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDmgonaIUE).LmeStyle = XINone
With Selection.Borders(xIEdgeLeft)
oLlneStyle = x|Continuous
Weight = xIMedium
LColorindex = xlAutomatic
End With
With Selection.Borders(xIEdgeTop)
.LmeStz/Ie = xIContinuous
Weight = xIMedium
.Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
|L|neStk/Ie = xIContinuous
Weight = xIMedium
.Colorindex = xlAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeStz/Ie = xIContinuous
Weight = xIMedium
LColorIndex = x|Automatic
End With

ActiveSheet.Range(Cells(57 + components * 2 + reactions, 1), Cells(63 +
components * 3 + reactions, 1+ h)).Select

ith Selection
Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentLevel = 0
ShrinkToFit = False
I ReadingOrder = xIContext

End With

End If



Ifc > 0 Then
ActiveSheet.Cellsiss + components :3+ reactions, ,) = "Condenser)&GJ/hr}"
ActiveSheet.Cells(72 + components | 4 + reactions, , ) = "Reboiler (HP)(GJ/hr)"
ActiveSheet.Cells(73 + components , 4 + reactions, ) = "Reboiler (LP)(GJ/hr)"
ActiveSheet.Cells(70 + components 3+ reactions, 2) = "Hv(kJ/kg
ActiveShest.Cells(75 + components , 4 + reactions, ) = "Hv(kl/kg
ActiveSheet.Cells(69 + components , 3 + reactions, ) = "Streams
ctiveSheet.Cells(74 + components ™ 4 + reactions, . = "Streams
ActiveSheet.Cells(74 4 "Streams”

'Cycle to insert the name of components in the table

cl -0
Do While ¢l <= components - 1

_ActiveSheet.Cells(71 + components * 3 + reactions + cl, 1) =
Act|ve|Shee|t.CeIIs(26 tcl, )
Cl =Cl +:

Loop

C2=o

Do While ¢2 <= components - 1

_ActiveSheet.Cells(76 + components * 4 + reactions + ¢2, 1) =
ActiveSheet.Cells(26 +¢2, 1)
C2=0C *:

Loop
'Insert table

ActiveSheet.Range(Cells(67 + components * 3 + reactions, 1), Cells(75 +
components * 5 + reactions, 1+ ¢)).Select
ith Selection
I Horizontal Alignment = xICenter
*VVerticalAlignment = xIBottom
IWrapText = False
Orientation = 0
1 Addlnaent = False
IndentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
-l\/ler,ge ells = False
End With _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(XIEdgeLeft)



LineStyle = xIContinuous
1 Weight = xIThin _
1 Colorindex = xIAutomatic

End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
1 Weight= XIThin _
1 ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
1 Weight = xIThin _
1 Colorlndex = xIAutomatic

End With _
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
|We|?ht = XIThin _
1 Colorindex = xIAutomatic
End With _ :
With Selection.Borders(xlInsideVertical)
|L|n,eStYIe = xIContinuous
Welqh = XIThin _
1 Colorlndex = xIAutomatic
End With ) :
With Selection.Borders(xlInsideHorizontal)
|L|n_eSt?IIe = xIContinuous
|We|(]1h = XIThin _
1 Colorlndex = xIAutomatic
End With

ActiveSheet.Range(Cells(67 + components * 3 + reactions, 1), Cells(67
components * 3 + reactions, 1+ c)).Select
Selection.Font.Bold = True
Selection.Font.Colorindex = 11 _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter =xINone
With Selection.Borders(xIEdgeLeft)
|L|n_eSt}/Ie = xIContinuous
|We|?h = xIMedium
1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
|L|neStYIe = xIContinuous
|We|(I1h = xIMedium
1 Colorindex = xIAutomatic

End With
With Selection.Borders(xIEdgeBottom)



.LmeStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeStyle = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With _ _
With Selection. Borders(x! Inside Vertical)
LineStyle = xIContinuous

1 Weight = xIThin _
.Colorlndex = x|Automatic
End With

ActiveSheet.Range(Cells(70 + components * 3 + reactions, 2), Cells(70 +
components * 3 + reactions, 1+ c)).Select
ith Selection
Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentLevel = 0
1ShrinkToFit = False
ReadingOrder = xIContext
.Mer_?e ells = False
End With
Selection.Merge
Selection.Font.Bold = True
Selection.Font.Colorindex = 1

ActiveSheet.Range(Cells(70 + components * 3 + reactions, 1), Cells(70 +
components * 3 + reactions, 1+ ¢)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)

.LmeStyle = xIContinuous

Weight = xIMedium

.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)

.Lm_eStz/Ie = xIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic

End With
With Selection.Borders(xIEdgeBottom)



.LmeStz/Ie = xIContinuous

Weight = xIMedium
.ColorIndex = x|Automatic

End With _

With Selection.Borders(xIEdgeRight)
+LineStyle = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic

End With

ActiveSheet.Range(Cells(71 + components * 4 + reactions, 1), Cells(71
components * 4 + reactions, 1+ ¢)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDmgonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
I Weight = xIMedium
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
.LlneStz/Ie = xIContinuous
Weight = xIMedium
*Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
'LlneStz/Ie = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeStyle = xIContinuous
Weight = xIMedium
.Colorndex = x|Automatic
End With _ _
With Selection.Borders(xlInsideVertical)
.LlneStz/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = x|Automatic
End With

ActiveSheet.Range(Cells(75 + components * 4 + reactions, 2), Cells(75
components * 4 + reactions, 1+ c)).Select
ith Selection
HorizontalAlignment = xICenter
-VerticalAlignment = xIBottom
WrapText = False
Orientation =0
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*AddIndent = False
IndentLevel =0
ShrinkToFit = False
ReadingOrder - xIContext
.Mer%;e ells = False
End With
Selection.Merge
Selection.Font.Bold = True
Selection.Font.ColorIndex = 11

ActiveSheet.Range(Cells(75 + components * 4 + reactions, 1), Cells(75 +
components * . + reactions, : + ¢)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeStyle = xINone
With Selection.Borders(xIEdgeLeft)
.LmeStYIe = xIContinuous
Weight = xIMedium
*ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
-LmeSt}/Ie = xIContinuous
|We|?h = xIMedium
1 Colorlndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.LlneStE/Ie = xIContinuous
Weight = xIMedium =~
*ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With

ActiveSheet.Range(Cells(67 + components * 3 + reactions, 1), Cells(75 +
components * 5 + reactions, 1)).Select

Selection.Font.ColorIndex = 11

Selection.Font.Bold = True

End If

'Reactions information
Dim dp As Integer



dp = ActiveSheet.Cells(l, 14)

ActiveSheet.Cells(77 + components * 5 + reactions, 1) = "Reactions"
ActiveSheet.Cells(77 + components * 5 + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
Size = 12
Strikethrough = False
|SuBerspr|pt = False
oSU s_ant = False
OutlineFont = False
1 Shadow=False
1 Ungerline = xIUnderlineStyleNone
1 Colorlnoex = xIAutomatic
1 TintAndShade = 0
1 ThemeFont = xIThemeFontNone
End With

ActiveSheet.Cells(79 + components * 5 + reactions, 1) = "Product"
ActiveSheet.Cells(80 + components * 5 + reactions, 1) = "Stream"

ActiveSheet.Range(Cells(79 + components * 5 + reactions, 1), Cells(80
components * 5 +reactions, 1+ dp)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle' = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
1 W\eight = xIThin _
1 Colorlndex = xlAutomatic
End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
1 Weight = xIThin _
1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
1 W\eight = xIThin _
1 Colorindex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
1 Weight = xIThin _
1 Colorindex = xIAutomatic
End With



With Selection.Borders(xlInsideHorizontal)
.LlneStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With

With Selection
HonzontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentFevel = 0
ShrinkToFit = False
RReadingOrder = xIContext

Mer%e ells = False

End With
ActiveSheet.Range(Cells(79 + components * 5 + reactions, 1), Cells(80
components * 5 + reactions, 1)).Select
Selection.Font.Bold = True
Selection.Font.Colorindex = 11
ActiveSheet.Cells(82 + components * 5 + reactions, 2) = "Units"
'Insert the name of the reactive units and count them

inblo = o
numreact = o

Do While inblo <= blocks - 1

|f ActiveSheet.Cells(l 1, 2 + inblo) = "Reactor" Then

_ ActiveSheet.CeIIs§83 + components * 5 + reactions, 2 + numreact) —
ActiveSheet.Cells(K), 2 + inblo)
numreact = numreact + .

End If

inblo = inblo +
Foop

'Insert the name of the reactions
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Dim fini As Boolean

d=o
al = 0
fini = False

Do Until fini = True
If ActiveSheet.Cells(35 + components +a, 1) = 0 Then

fini = True
Else

~ActiveSheet.Cells(84 + components * 5 + reactions + al, 1) =
ActlveSheet.CeIIsE35 + COMponents + a, 1) _
ActiveSheet.Cells(85 + components * 5 + reactions + al, 1) = "Component
a=at:
al =al +»

End If
1 00p

ActiveSheet.Range(Cells(83 + components * 5 + reactions, 1), Cells(83 +
components * 5 + reactions * 3, 1+ numreact)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
.LmeStz/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.LlneStyle = x|Continuous
Weight = xIThin _
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
.LmeStyle = xIContinuous
Weight = xIThin _
.Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
Weight'= xIThin _
.ColorIndex - xIAutomatic



End With _ _
ith Selection.Borders(xlInsideVertical)
I LineStyle = xIContinuous
.WeuIJht = xIThin _
1 Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
.Lm_eStyle = xIContinuous
Weight = xIThin _
.Colorindex = xlAutomatic
End With
With Selection
Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
1 WhapText = False
Orientation = 0
AddIndent = False
IndentLevel = 0
ShrinkToFit = False
IReadingOQrder = xIContext
.Merg?e ells = False
End With _
ActiveSheet.Range(Cells(82 + components * 5 + reactions, 2), Cells(82
components * 5+ reactions, 1+ numreact)).Select
ith Selection
Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
*AddIndent = False
lindentLevel =0
1 ShrinkToFit = False
I ReadingOrder = xIContext
.MergzeCeIIs = False
End With
Selection.Merge
Selection.Font.Bold = True
Selection.Font.Colorindex = 11

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgeLeft)

.Lm_eSt?/Ie = xIContinuous

Weight = xIMedium

*Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
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.LlneStyle = XIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.LmeStz/Ie = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeSt?/Ie = XIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With _ N
Selection.Borders(xlInsideVertical).LineStyle = xINone

ActiveSheet.Range(Cells(84 + components * 5 + reactions, 1), Cells(84 +
components * 5 + reactions * 3, 1)).Select

Selection.Font.Colorindex = 11

Selection.Font.Bold = True

ActiveSheet.Range(Cells(83 + components * 5 + reactions, 2), Cells(83 +
components * 5 + reactions, 1+ numreact)).Select

Selection.Font.Bold = True

Selection.Font.Colorindex = 11

‘Safety
ActiveSheet.Cells(87 + components IS+ reactions * 3, 1) = "Components”
ActiveSheet.Cells(87 + components , 5 + reactions * 3, 2) = "Flash Point(°C)"
ﬁc%;ve%ﬂee{.%e”s g; + componen%s ) g + reac%;ons : % 2 = "B%||I_|n0 P(imt( C)"
ctiveSheet.Cells(87 + components _ 5 + reactions * 3,4) =" ovol)"
ActiveSheet.Cells(87 + comBonents :5+ reactions * 3, 5) = "LEL /oyolf"
ActiveSheet.Cells(87 + components ™ 5 + reactions * 3, ¢) = "Toxic limit(ppm)"
ActiveSheet.Cells(85 + components * 5 + reactions * 3, 13 = "Safety"
Acélvlestheet.é:ells 8Eid+ c%mponents * 5+ reactions * 3, 1).Select
election.Font.Bold = True
With Selection.Font
Name = "Arial"
Slze=12

Strikethrough = False
|SuBers_cr|pt = False
Su s_ant = False
.QutlineFont = False
Shadow = False



.Underline = xIUnderlineStyleNone

.ColorIndex = x| Automatic

TintAndShade = 0

.ThemeFont = xIThemeFontNone
End With

Dim fg As Integer
fg =0
Do While fg <= components - .

ActiveSheet.Cellsss + components * 5 + reactions * 3+ fg, 1) =
ActiveSheet.Cells(26 + fg, 1)

fg="1g+ .
Loop

ActiveSheet.Range(Cells(87 + components * 5 + reactions * 3, 1), Cells(87
components * 5 + reactions * 3, ¢)).Select
Selection.Font.Colorlndex = 11 :
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDmgonalUE).LlneSter = xINone
With Selection.Borders(xIEdgeLeft)
.LlneStE/Ie = xIContinuous
Weight = xIThin :
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.LmeStz/Ie = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.LmeSt}/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeStl/Ie = xIContinuous
Weight = xIThin _
*ColorIndex = x|Automatic
End With _ _
With, Selection.Borders(xlInsideVertical)
.Lm_eStz/Ie = xIContinuous
.Wel%]h = xIThin _
1 Colorindex = xIAutomatic



End With

ActiveSheet.Range(Cells(87 + components * 5 + reactions * 3, 1), Cells(87 +
components * ¢ + reactions * 3, s)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
.Welght = XIMedium
1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.Lm,eStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xlAutomatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With /
With Selection.Borders(xIEdgeRight)
-LlneStz/Ie = xIContinuous
.Wel(I]h = xIMedium
1 Colorlndex = xIAutomatic
End With : :
With Selection.Borders(xlinsideVertical)
-LmeStyle = xIContinuous
IWeight = xIThin _
.ColorIndex = x|Automatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
.Lm_eStyle = xIContinuous
Weight = xIThin _
*Colorindex = xIAutomatic
End With

End Sub

Private Sub cmd_Stre_Click()
blocks = ActiveSheet Range("C2")
streams = ActiveSheet.Range("C3"
components = ActiveSheet.Range("H2")
reactions = ActiveSheet.Range("H3")

'‘Streams information
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'Make a table with the right size surronding the streams datas
ActiveSheet.Cells(20, 1) = "Streams"

Range(Cells(22, 1), Cells(20 + 9 + components, 1+ streams)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneStyle = XINone
With Selection.Borders(xIEdgeLeft)

.Lm_eStYIe = xIContinuous

Weight = xIThin _

.Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)

LineStyle = xIContinuous

1 Weight = xIThin _
.ColorIndex = x|Automatic
End With

With Selection.Borders(xIEdgeBottom)
.L|neStYIe = xIContinuous
Weight = xIThin ;
.ColorIndex = xIAutomatic

End With _

With Selection.Borders(xIEdgeRight)
.Lm_eStYIe = xIContinuous
Weight = xIThin :
.ColorIndex = xIAutomatic

End With _ _

With Selection.Borders(xlInsideVertical)
.Lm_eStyle = xIContinuous
Weight = xIThin _
.Colorindex = xlAutomatic

End With _ _

With Selection.Borders(xlInsideHorizontal)
.Lm_eStYIe = xIContinuous
.We|?h = XIThin _
1 Colorlndex = xIAutomatic

End With

'Subtract the hackground from the table.
Selection.Interior.ColorIndex = xINone

'Make the text in the table all in the same color(black)
Selection.Font.ColorIndex = 0
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'Change horders and color of the leters
Range(Cells(22, 1), Cells(20 + 9 + components, 1)).Select

Selection.Font.Colorindex = 11 _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(x|IEdgeLeft)
.LmeStz/Ie = xIDouble
Weight = xIThick _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.Lm_eStz/Ie = xIDouble
Weight = xIThick _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.Lm_eStyle = xIDouble
Weight = xIThick _
.ColorIndex = xIAutomatic
End With /
With Selection.Borders(xIEdgeRight)
.LmeStrIe = xIDouble
Weight = xIThick _
«Colorindex = xIAutomatic
End With

Range(Cells(22, 1), Cells(22, 1+ streams)).Select

Selection.Font.Colorindex = 11 _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter =xINone
With Selection.Borders(xIEdgeLeft)

.LmeStz/Ie = xIDouble

Weight = xIThick _

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

LineStyle = xIDouble

1 Weight = xIThick _

.Colorlndex = xIAutomatic

End With

With Selection.Borders(xIEdgeBottom)
.LmeStyle = xIDouble
Weight = xIThick _
.ColorIndex = xIAutomatic

End With
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With Selection.Borders(xIEdgeRight)
LineStyle = xIDouble
I Weight = xIThick _
1 Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
.Lm_eStk/Ie = xIContinuous
Weight = xIThin _
.Colorindex = x|Automatic
End With

'Insert the right name to describe each row in the table

Cells(22, 1) = "Stream Name"
Cells(23, 1) = "Initial Unit"
Cells(24, 1) = "Final Unit"
Cells(25, 1) = "Components (kg/h)"

'Cycle to insert the name of components in the table
d- o
Do While a <= components

Cells(26 +a, 1) = ActiveSheet.Cells(15, 3 + a)
a=a+ .

Loop
Cells(26 + components, 1) = "Total Mass FIowéKg/h)"

Cells(27 + components, 1) = "Temperature (°C)
Cells(28 + components, 1) = "Pressure (atm)"
Cells(29 + components, 1) = "Enthalpy Flow (GJ/h)"

End Sub

Private Sub cmd_gzendata_CIick()
ActiveSheet. Seléc

blocks = ActiveSheet.Range("C2")
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streams = ActiveSheet.Ran e("C3")
comp_onents = ActiveSheet. ange(éHZ")
reactions = ActiveSheet.Range("H3")

'General Data Tables
Dim a As Integer

'Warning message when the user didn't fill the values of blocks, or components, or
streams.

|f Range("C2") = Empty Or Range("C3") = Empty Or Range("H2") = Empty Then

Dim answer As String

Phrase = "Please insert the general data"

Title = "Warning" | =
answer = MsgBox(Phrase, vbExclamation, Title)

Else

(‘jGtenerate a table with the block size, in order to the user insert the blocks's name
and type.

ActiveSheet.Cells(7, 1) = "General Data"
ActiveSheet.Cells(K), 1) = "Name"
ActiveSheet.Cells(l 1,1) = "Type"
ActiveSheet.Cells(9, 2) = "Units"
ActiveSheet.Cells(12, 1) = "Operation"

Range(Cells(10, 1), Cells(12, 1+ blocks)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection. Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)

LineStyle = xIContinuous

1 Weigrit = xIThin _
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xIEdgeTop)
.LmeStk/Ie = x|Continuous
. el?h = XIThin _
1 Colorlndex = x|Automatic

End With

With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
Weight'= xIThin _
LColorIndex = xIAutomatic



End With . _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous

I Weight = xIThin _
.ColorIndex = x|Automatic
End With

With Selection.Borders(xlInsideVertical)
.Lm_eStYIe = xIContinuous
Weight = xIThin _
.ColorIndex = x|Automatic

End With _ _

With Selection.Borders(xlInsideHorizontal)
.Lm_eStYIe = xIContinuous
IWeight = xIThin _
.Colorindex = x|Automatic

Range(Cells(9, 2), Cells(9, 1+ blocks)).Select
With Selection
Horizontal Alignment = xICenter
VerticalAlignment = x|Bottom
WrapText = False
*Orientation = 0
AddIndent = False
IndentLevel = Q
ShrinkToFit = False
ReadingOrder = xIContext
.Mer_?e ells = False
End With
Select!on.Merge _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle"= xINone
With Selection.Borders(xIEdgeLeft)
|L|n_eSt¥Ie = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
*Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
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.LmeStz/Ie = xIContinuous
Weight = xIMedium

.ColorIndex = xIAutomatic
End With _ _ _
Selection.Borders(xlInsideVertical).LineStyle = xINone

ActiveSheet.Cells(14, 3) = "Components"
ActiveSheet.Cells(15, 1) = "Name" _
ActiveSheet.Cells(16, 1) = "Molecular weight (g/mol)"
ActiveSheet.Cells(17, 1) = "Hazardous"
ActiveSheet.Cells(18, 1) = "Type"

'Generate a table with the comFonents size, in order to the user insert the
components's name and their molecular weight.

Ran?.e(C.eIIs 15, 1), Cellsél& 2 + components)).Select
Application. utCopyMo e=False
Selection.Borders(x[DiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
.LmeStrIe = xIContinuous
IWeight = xIThin :
LColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xlAutomatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
1 LineStyle = xIContinuous
Weight'= xIThin _
*ColorIndex = x|Automatic
End With _ _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
.WEI?h = xIThin _
1 Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
LineStyle = xIContinuous
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Weight = xIThin _
.Colorindex = xIAutomatic

End With
Range(Cells(L4, 3), Cells(14, 2 + components)).Select
With Selection
Horizontal Alignment = xICenter
1 Verticll Alignment = xIBottom
WrapText = False
[Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
ReadingOrder = xIContext
.Mer%e ells = False
End With
Select!on.l\/lerge _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
1 Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With
With, Selection.Borders(xIEdgeBottom)
.LmeSt?/Ie = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LlneStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With _ o
Selection.Borders(xlInsideVertical).LineStyle = xINone
Range(Cells(15, 1), Cells(15, 2)).Select
With Selection
Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation =
AddIndent = False
IndentLevel =0



ShrinkToFit = False
ReadingOrder = xIContext
.Me{?e ells = False

End With

Selection.Merge

Range(Cells(16, 1), Cells(16, 2)).Select

With Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
1 AddIndent = False
IndentLevel = o
ShrinkToFit = False
ReadingOrder = xIContext
.Mer_(l;e ells = False

End With

Selection.Merge

Range(Cells(17, 1), Cells(17, 2)).Select

With Selection
Horizontal Alignment = xICenter
1 VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentLevel = 0
ShrinkToFit = False
IReadingOrder = xIContext
.Mer_?e ells = False

End With

Selection.Merge

Range(Cells(18, 1), Cells(18, 2)).Select

With Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation =0
AddIndent = False
*IndentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
*MergeCells = False

End Wi

Selection.Merge

End If
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End Sub

Private Sub CommandButtonl_Click()
blocks = ActiveSheet Range("C2")
streams = ActiveSheet.Range("C3"
componentszActlveSheet. ange("H2")
reactions = ActiveSheet.Range("H3")

inblo = o
numreact = o

Do While inblo <= blocks - 1

|f ActiveSheet.Cells(l ..> + inblo) = "Reactor" Then
numreact = numreact +

End If

inblo = inblo +

Loop

Dim fi As Workbook
Dim fi2 As Workbook

Set fi2 = ActiveWorkbook

b = TextBox _
Workbooks.Open Filename:=h

Set fi = ActiveWorkbook
fi.Activate

'Copy components Name

Dim compQ

ReDim comp(components - 1)
hj=o

Do While hj <= components - :



ﬁpm[r)](hj) = ActiveWorkhook.ActiveSheet.Cells(10 + hj, 4)
=N+

Loop
'Copy flow-rates
Dim co()
ReDim co(components - 1, streams - 1)
-
Do While a <= components - ;
Do While ¢ <= streams - 1

co(a, C) 1: ActiveWorkbook.ActiveSheet.Cells(10 + a, s + ¢)
c=c+

Loop

C
d

0

;a+1
Loop
'Copy temperature

Dim tempo
Dim inctem As Integer

ReDim temp(streams - 1)
inctemp = o
Do While inctemp <= streams - 1

temp(inctempz = ActiveWorkbook.ActiveSheet.Cells(s, s + inctemp)

Inctemp = inctemp + .
Loop
'Copy pressure

Dim pre()
Dim incpre As Integer
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ReDim pre(streams - 1)
incpre = o
Do While incpre <= streams - 1

pre(incpre) = ActiveWorkbook.ActiveSheet.Cells(7, & + incpre)
Incpre = incpre + .

Loop
'Copy the streams names

Dim names()
Dim Incna As Integer

ReDim names(streams - 1)
incha = o
Do While incna <= streams - 1

names(incna) = ActiveWorkbook.ActiveSheet.Cells(3, s + incna)
incna = incna +

Loop
fi2. Activate
'Paste flow-rates

d=o
C=o

Do While a <= components - ;
Do While ¢ <= streams - 1

ActiveWorkbook.ActiveSheet.Cells(26 + g, 2 + ¢) = co(a, )
C=C+:

Loop

C=o
da=at:
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Loop

‘Paste temperature

inctemp = o

Do While inctemp <= streams - 1

ActiveWorkbook.ActiveSheet.Cells(27 + components, 2 + inctemp) =

temp(inctemp)
inctemp = Inctemp + .

Loop

'Paste pressure

incpre = o

Do While incpre <= streams - 1

ActiveWorkbook.ActiveSheet.Cells(28 + components, 2 + incpre) = pre(incpre)
incpre = incpre + .

Loop

Paste the streams names

mena =o

Do While inena <= streams - 1

ActiveWorkbook.ActiveSheet.Cells(22, 2 + ingna) = names(incna)
ingna = inena + .

Loop
'Inc =0
'Do While inc <= streams

‘ActiveWorkbook.activesheet,Cells + components, 2 + inc).FormulaRICI =
II_SUM |ND|REC |I|l &IIII
General jartaIRI 1C4&""]C™" FALSE)):(INDIRECT(""R[-1]C"" ,FALSE)))"
'inc =1inc +

'Loop

End ‘Sub

Worksheet “start menu”



Private Sub CommandButtonl 0_Click()
F7_retrieve_sustainpro.Show
End Sub

Private Sub CommandButtonl |_Click()
Fs_retrieve_lcsoft.Show
End Sub

Private Sub CommandButtonl 2_Click()
Fe_retrieve_econ.Show
End Sub

Private Sub CommandButtonl_Click()
Sheets("Start menu").CommandButtonl5.BackColor = &HC00000
Ealdl %1bsusta|npro Aink_sustainpro_data

nd Su

Private Sub CommandButtonl 3 Click
Sheets("Start menu").CommandButton20.BackColor = &HC00000
(EZaIOI %BbECON.Imkecondata

nd Su

Private Sub CommandButtonl4 Click()
Sheets("Start menu"),CommandButtonls .BackColor = &HC00000
(EZaIOI| ISZBLCSoft transfer to_lcsoft

nd Su

Private Sub CommandButtonls_Click()
End Sub

Private Sub CommandButton2_Click()
ActiveWorkbook.Save
ActiveWorkhook.Close

End Sub

Private Sub CommandButton23_Click()
End Sub

Private Sub CommandButton26_Click()
Call 10_Interface.reset_all

End Sub

Private Sub CommandButton3_CIickQ
|f Sheets("Start menu").CommiandButton21.BackColor = &HC00000
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And Sheets("Start menu").CommandButton22.BackColor = &HC00000 Then
Egeets("sustampro").Select
e

MsgBox "Please ?enerate equipment table and stream table before performing
sustainability analysis"

End If

End Sub

Private Sub CommandButton4_CI|ck(2
|f Sheets("Start menu").CommandButton21 .BackColor = &HC00000
And Sheets("Start menu").CommandButton22.BackColor = &HCO000TD Then
Sheets("econ").Select |
(EZIaII 13_ ECON.first_clickecon
se
MsgBox "Please generate equipment table and stream table before performing
economic analysis"
End If
End Sub

Private Sub CommandButtonS_ChckQ
|f Sheets("Start menu").CommiandButton21.BackColor = &1TC00000
And Sheetsg'Start menu").CommandButton22.BackColor = &HC00000 Then
Call 12 LCSoft.gen sim ‘tables
Sheets("lcsoft") Select
%?eets "Start menu").CommandButtonl7.BackColor = &HC00000
se
MsgBox "Please generate equipment table and stream table before performing
environmental analysis”
End If
End Sub

Private Sub CommandButtonﬁ_CllckQ
|f Sheets("Start menu").CommiandButton21.BackColor = &HCO00000 Then

change_table = MsgBox("Equipment table has already generated, Do you want to
change?”, vbYesNoCancel)

|f change table = Then

Sheets("equipment table").Select

Sheets("Start menu").CommandButton21 .BackColor =
Shlezeté(l"flnt_data").Range("not")

n

Else

Sheets("equipment table").Select
End If( 1P )

‘equipment table
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Sheets("equipment table").Select
End Sub

Private Sub CommandButton7_Click()
Sheets("Start menu").CommandButton7.BackColor = &H80FF80
(Etag |S| _bsustalnpro.Imk_sustampro_data

nd Su

Private Sub CommandButtons_CllckQ
|f Sheets("Start menu").CommandButtons .BackColor = &H80FF80 Then
changetable = MsgBox("Stream table has already generated, Do you want to
change?”, vbYesNoCancel)
|f Change table = ¢ Then
Sheets("stream table").Select
Ehgelt% "Start menu").CommandButtons .BackColor = &H8000000F
n
Else
Sheets("stream table").Select
End If

End Sub

Private Sub CommandButton9_Click()
Call 10 Interface.check pj_name
P.j>roject_data.Show

End Su

Worksheet “ECON” _
Private Sub CommandButtonl CI|ck%
Kangie(CeIIs(l 1, 1), Cells(50007 5000)).Delete

Call 13 ECON.clear_data

money_unit = "§"

Cellsgn, 2) = "RAW MATERIAL"

Cells(13, 2) = "NAME"

Cells(L3, 3) = "QUANTITY KG/YR" |
Cells(13, 4) = "PRICE," & " " & money unit & "/KG"
Cells(l 1, 2?.Select

Call Modulel.changecoler A cell bold

Range(Cells(13, 2), Cells(13, 4)).Select
Call"Module'L,changecoler A cell bold

For i=9 To Sheets("int data").Rangeg'no_comp"g t
next_row = Range("h" & Rows.Count).End(xIUp).Offset(l, 0).row
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If Sheets("stream table").Cells(i, 4) = "RM" Then
Sheets("econ"). Cells(next row, 2) = Sheets("stream table").Cells(i,
Sheets("econ”).Cells(next” row4 Sheets("stream table").Cells(i,

For%- 610 Sheets%mﬂata) ange("no_stream") + 5
|f Sheets(“stream table' JCeIIs(ﬁ,)- Then 'check string
%uantlt rm = Sheets("stream table").Cells(i, j) * 24 * Sheets("econ”).[c4]
heetsz econ”).Cells(next_row, 3) ='Sheets("econ").Cells(next_row, 3) +

uantityrm
M

Next |
End If
Next |

last row = Rangeéb & Rows.Count).End(xIUp).row
CeHs(last_row + jg "PRODUCT'

Cells(last~row + 4,2) = "NAME"
Cells(last~row +4, 3) = "QUANTITY KG/YR"

Cells(lasfrow + 4, 4) = "PRICE," & "™ & money _unit & "/KG"

Cells(last_row +2, 2).Select

Call Moddle 1.changecoler A cell hold

Range(CeIIs(lIast row +4,2 ,'Cellsgast row + 4, 4)).Select
Call Module 1,changecoler A cell _bold™

For i=9To Sheets("int data").Range("no_comp’

next_row = Range("h" & Rows,Count).Erd(x] p Offset(l 0).row
I Shieets("stream table").Cells(i, 4) = 'P" Then

Sheetsg econ}CeIIsEnext row, 2} Sheets{ stream table}CeIIsE 3

Sheets("econ"). Cells(next _row, 4) = Sheets("stream table").Cells
Forh 6 10 Sheets("int. data)Range6 no stream") + 5
|f Sheets("stream table' ICeIIS% j).=.0 Then ‘check strin
%uantlt p = Sheets("stream ta Ie)CeIIs& |) *24 * Sheets("econ” [§4
heets( econ”).Cells(next_row, 3) = Shee e econ”).Cells(next_row, 3) *
quantétdeP”

N

Next]
End If
Next |

IfSheetsgecon)CeIIs(9 qo Or Sheets("econ").CeIIs(9, o " And
IsNumerlcé heets("econ Cells(9, 1)) Then

no_e heets&econ Cells(9, 1)

Sheets(“int_data”).Ce Is(17, ) = oe

last _row = Sheets§ econg e('" &R sCount) End(xIUp).row
Cells(last_row + 3,2) = heet%e n)
Sheets("inUdata").Célls(18, 1) = last_row

w
\_/
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For k=22 To Sheets("int_data").Cells(22, 1).End(xIDown).row
next col = Sheetsﬁ"econ" Cells(last_row + 4,

CqumnsK)ount).Endéx ToLeft).Offset(0,71).Column _ _
Sheets("econ").Cells(last_row + 4, next_col) = Sheets("int_data").Cells(k, i)

Next k

?re name = Sheets("int_data").Cells(21, )
ull"'no name = pre name & m
Cells(last_row +4, 2).0ffset(m, 0) = full_no_name

no_col = Sheets("int_data‘(‘_)).(_:elIs(22, i?.End(xIDown).row -2
Sheets("int_data").Cells(16, 1) = no_co _

Range Celrs(llast_row +4.2), Cellslast_row + 4 +n0j, 1+ no_col)).Select
Call Modulel créate grid

Range(Cells(last_row + 4, 2), Cellsgast row +4, no_col + 1)).Select
Call"Module 1,changecoler A _cell bold™

Range(Cells(last row +5,73), Tells(last_row + 4 +no_e, no_col + 1)).Select
Call'13 ECON.fm out

End If
Cells(l 1, 1).Select
End Sub

Private Sub CommandButton2_Click()
Call I3 ECON.record path
Sheets("Start menu").Select
Eh(eje%s 'k;Start menu").CommandButtonl9.BackColor = &HC00000
nd Su

Worksheet “LCSoft” _
Private Sub CommandButtonl_Click()
Call 12_LCSoft.list_sectionl

End Sub

Private Sub CommandButton2_Click()
F9 lcsoft section.Show
End Sub ~

Private Sub CommandButton3_Click()
Call 12_LCSoft.del Icsoft restlts

Call 127LCSoft.list section2
Sheets("Start menu™).Select
Sheets("Start menu").CommandButtonl7.BackColor = &HC00000
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End Sub

Worksheet “  tainPro” _
Private Sub CommandButtonI_Cllck()
Range(Cells(s, 1), Cells(5000,~5000)).Delete
Call general data

Call reaction data

Call demad_stream_price

End Sub
Sub general_data()

k@g Select
veCell = "General data"
With Selection.Font
.ThemeColor = xIThemeColorDarkl
TintAndShade = 0
End With
With Selection.Interior
*Pattern = xISolid :
PattemColorindex = xIAutomatic
.Color = 6299648
TintAndShade = 0
PatternTmtAndShade 0

al2] = Name
al3] =
ald] = Operatlon

total _unit = Sheets("Equipment Table").[b2].Value

If IsNumeric(total_unit) Then

For i=2 To total Tnit +

equip name = Sheets("Equipment Table' )CeIIs(g )

e U|p tX pe = Sheets("Equipment Table").Cells(d,
ells(12, 1) = equip_name

CelslS | -eqmp “type

lasted = Sheets("sustainpro”) Cells(12, Columns, Count)[ End(xIToLeft).Column
|f Sheets("int_data").Range("process_type") = "Batch"
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For i =9 To lastcol _

Sheets( SustainPro").Cells(14, i - 7) = "BO"
Next |

End If

Range(Cells(12, 1), Cells(14, lastcol)).Select
Call Modulel.creategrid

Sheetsé"SustainPro"%CeIIs(I 1,2) = "Units"
Range(Cells(l 1, 2), Cells(l'L, lastcol)).Select
EaH Y odulel.merge_hilight

N

al 7] = "Name" _

al 5] = "Molecular weight (g/mol)*
al9] = "Hazardous"

a20] = "Type"

Fori=9 To Sheets("int data").Ran?e("no comp") +

Cells(17, i - 7) = Sheets("stream table™).Cells(i, 1

Cells(18, 1 - 7) = Sheets("stream table").Cells(i, 2

Cells(19, 1- 7) = Sheets("stream table™).Cells(1, 3

ﬁellts 20, i - 7) = Sheets("stream table").Cells(i, 4
ext |

Sheets("SustainPro").Cells(16, 2) = "Components”

last_col st = Sheets "SustainPro").CeIIsSl? Columns.Count).End(xIToLeft).Column
Ran e(CeIIs(116, 2), Cells(16, last’ col st)).Select
Call Modulel.merge_hilight

Range(CeIIs(Il7, 1{, Cells(20, last_col_st)).Select
Call Modulel.create_grid

End Sub

Sub for_ap@2
last _row = angeg'a" & Rows.Count).End%(IUP).row

Cell‘s_glast row +2, 1) = "Accumulation path data"
With Cells(last_row + 2, 1).Font
.ThemeColor = xIThemeColorDark|
I TintAndShade = 0
End With _
With Cells(last_row + 2, 1).Interior
Pattern = xISolid
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PattemColorIndex = xIAutomatic
.Color = 6299648
*TintAndShade = 0
PattemTintAndShade = 0

End With

Cells(last_row + 4, 1) = "Operation"
Cells(last row + 4, 2) = "Type"
Cells(last_row + 4, 3) = "Time ( )"

Cells(last_row + 4, 4) = "Volume (m3)"
Cells(last_row + 4, 5) = "Energy"

Range(Cells(last_row + 4, 1), Cells(last_row + 4, 5)).Select
Selection.Font.Bold = True _

For i=2 To Sheets("int_data").Range("no_unit") + .

next_row = Range("a" & Rows.Count .EnﬂixlUg).Offset(l, 0).row
Cells{next_row, 1) = Sheets("equipment table").Cells(s, i
Cells(next"row, 2) = Sheets("equipment table").Cells(9, i)
Cells(next row, 3) = Sheets("equipment table").Cells( 19,
I(\Zlellts nexfjrow, 4) = Sheets("equipment table").Cells(20, i
ext |

last_row2 = Range("a" & Rows.Count).End(xIU ;.row
Ran%\e/l(CeIIs(Iast row + 4, 1), Cells(last_row2, 55) Select

Call

odule 1,create_grid

Cells(last~row2 + 2, 2) = "Density (kg/m3)"

Cells(last~row2 + 2, 3) = "Delta Hf (ki/kg)"
Range(Cells(last_row2 +2, 1), Cells(last_row2 + 2, 3)).Select
Selection.Font.Bold = True

Fori=9 To Sheets("int_data").Range("no_comp") +

last_row3 = Rangeg'a" & Rows.Count .Enﬂ(lxl n).row

ﬁelri(llast_rowx% + 1,1) = Sheets("stream table").Cells(i, 1)
ext |

last_row4 = Range("a" & Rows.Count).End(xIU%%.row
Rarige(Cells(last”row2 + 2, 1), Cells(last_rowd, 3)).Select
Call Module 1,create_grid

Cells(last_row'd + 2, 1) = "Reactor"

Cells(last_rowd + 2, 2) = "Desired Product"
Range(Cells(last_row4 +2, 1), Cells(last_row4 + 2, 2)).Select
Selection.Font.Bold = True _

For i=2 To Sheets("int_data").Range("no_unit") + 1

Cellsglast row2 + 2, 1j: "Compound"”
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IfSheetsé qu{upmenttable ).Cells(9, % "Reactor" Then

last_row5 = Ran ega & Rows. Count End(xIU‘o) ow
(IE:e!jEI(faSt row5 + 1, 1) = Sheets("equipment table").Cells(s, i)
N

Next i

last_rows = Range("a" & Rows.Count). End(xlu% TOW
Rarige CeIIs(IIast rowd +2, 1), Cells(last_rows, 2)).Select
Call Modulel.créate_grid

Cells(last_rows +2, 1) = "Separation”

Cells(last rows + 2, 2} = "Recovery compound”

Cells(last rows +2, 3) = "Compound"”

Cells(last rows + 2, 4) = "Property”

Range(Cells(last_rows + 2, 1), Ceélls(last_rows + 2, 4)).Select
Selection.Font.Bold = True

I Sheets(" eqmpment taﬁleg "Column Or

For i =2 To Sheets("int datac) Rangg no_unit")

ells
Sheets("equipment table” 9,1) = Centrlfuge Or~
Sheets("equipment table").Cel s9, I) = “Filtration" Or ™~
Sheets("equipment table").Cells(9, 1) = “"Chromat oqrzg)ﬁ Or_
Sheets("equipment table").Cells(9, 1) = "Extractio
Sheets("equipment table").Cells(9, i) = "Dry" Or
Sheets("equipment table").Cells(9, | f‘Ev,ae or
Sheets("equipment table").Cells(9, i) = "CristalizatTon" Then

|
next_sep_row = Range("c" & Rows.Count).End(xIUp).Offset(l, 0).row
Cells(next s Tp_rowl Sheets() mpmenttable)CeIIs( )
0

For =7 To Sheets("int_data").Range("no compz)
CeIIs(next sep_row +p =9, 3) = Sheets("stream table").Cells(p, 1)
Next p

End If

Next |

last_row7 = Range("c" & Rows.Count). End(xIUp% TOW
Rarge (Cellsﬁlast rows + 2, 1), Cells(last_row7, 4)).Select
Call'Modulel.créate_grid

End Sub

Sub reaction_data()
last_row p = Rangeg " & Rows. Countz End(xIUp) row
CeIEQasT row p +2, 1) = "Reaction data"
With Cells(fast_row p +2, ).Font
1 ThemeColor = xThemeColorDark|
TintAndShade = 0
End With
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With Cells(last_row p + 2, 1).Interior
Pattern = xISolid™
PattemColorindex = xIAutomatic
Color = 6299648
TintAndShade = 0
1 PattemTintAndShade = 0

End With
Cells last_rowjp + 4, 1) = "Product"
Cells(last Tow p +5, 1) = Identlfyf)roduct stream"
Range(Célls( Iast o J?+4 1), Cells(last_row p + 5, 1)).Select
Selectlon Font Bold ="True

last_com = Cells(20, Columns.Count).End(xIToLeft).Column

Fork=2To Iastcom

If Cells(20, k) = "P" Then

Product name = Cells(17, k)

ast use col = Cellsﬁlast row_p +4, Columns.Count).End(xIToLeft).Column
CeIIs(fIast row _p +4, last_use col + 1) = product_name

End |

Next k

Range(Cells(last_row p + 4, 13 Cells(last_row p + 5, Cells(last_row p +4,
Columns.Count):End(X| ToLeft).Column))Select
Call Modulel.create_grid

last_row = Rangeﬁ & Rows.Count).End(xIUp).row
Ceirs(last_row +4, 2) = "Components”

Cells(last row + 5, 1) =" ‘Reaction\Stoichiometric Coefficients”
For i= 9 To Sheets("Int data").Range("no_comp”) + s
ﬁelli(last row + 5, 1-7) = Sheets(" streamTabIe)CeIIs( 1)
ext |

last_col = Cells(last_row + 5, Columns.Count).End(xIToLeft).Column

|f Sheets("int_data" Rang(no rxn") > 0 Then
Forg 1To Sheets("int_data").Range("no_rxn")
If Cells(last _row+6,1)=" Then
Elells(last oW + s, 1)= R" &
se
next row_r = Sheets("SustainPro").Range("a"
Rows.Counf].End(xIUp).Offset( 1, 0).row
CeIIs(fnex row T, 15) "R" &]
End |
Next]
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last_end row = Range("a" & Rows.Count).End(xIUp).row
Rari e(C'eIIsﬁIast_row +5, 1), Cells(last_end row, last_col)).Select
Call Modulel.créate_grid

Ran e(CeIIsﬁIast_row +4, 2), Cells(last_row + 4, last_col)).Select
Call Modulel.mérge_hilight

Setto_find = [a:a].find(What:="Reaction\Stoichiometric Coefficients",
LookIn:=xIValues, o

LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _

MatchCase:=False, SearchFormat:=False)

[fNot to_fmd Is Nothing Then rxn_row =to_find.Offset(l, 0).row

last_rxn_row = Range§"a" & Rows.Count).End(xIUp).row
Cells(last_rxn_row + 2, 2) = "Units"
Cells(last_rxn_row + 3, 1) = "Reaction/Reactor"

= IXI_IOW

Do

last_rxn_no_row = Range("a" & Rows.Count).End(xIUp).Offset(l, 0).row
Cells(last_rxn_no_row, 1) = Cellsgn 1)
Cells(last_rxn”no_row + 1, 1) = "Base component”

Loop Until Cells(n, 1) =™

Forr=2To CeIIsFSB, Columns.Count).End(xIToLeft).Column
|f Cells(13, r) = "Reactor" Then

last r col = Cells(last_rxn_row + 3, Columns.Count).End(xIToLeft).Column
CeIIs(fIast_rxn_row +3, last_r_col + 1) = Cells(12, 1)

End |

Next r

last_react col = Cells(last_rxn_row + 3, Columns.Count).End(xIToLeft).Column
Rarige(CeTls(last_rxn row+ 371), Cells(Range("a" &
Rows.Count).End(XTUp].row, last_react col)).Select
Call Modulel.create_grid
Ran e(CeIIsSIast_rxn row +2, 2), Cells(last_rxn_row + 2, last_react_col)).Select
Call'Modulel.mérge Tilight
End If
End Sub
Sub demad_stream_price()
last_row = Range("a" & Rows.Count).End(xIUp).row

Cells(last_row + 2, 1) = "Demand stream price"
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With Cells(last_row + 2, 1).Font
ThemeColor = xIThemeColorDarkl
1 TintAndShade = 0

End With

With Cells(last_row + 2, 1).Interior
Pattern = xISolid
1 PattemColorlndex = xIAutomatic
.Color = 6299648
TintAndShade = 0
PatternTintAndShade = 0

End With _

Cells(last_row + 4, 2) = "Demand streams price (US $/kg)"

Fori=«To Sheets%mt data"). Ranges no_stream") + 5

|f Sheetsfstream taple").Cells(7, % Then

last_col = Sheets(' SustamProg ells(last_rolv + 5,
Columns.Count).End(xIToLeft).Column _
Ee{ljlsﬁlast row + 5, last_col_ + 1) = Sheets("stream table").Cells(5, i)
n

Next i

last end_col = Sheets(' SustamProI)CeIIs(Iast fow + 5,
Columns.Count).End(xIToLeft).Column

Range(Cells(last_row + 4, 2), Cells(last_row + 4, last_end_col)).Select
Call odulelmer e_hilight’

Ran%\/‘ e(Cells(last r0w+ +2), Cells(last_row + 5, last end_col)).Select
Call odulelcreate grid

Cells(last_row + s, 1) = "Type"

Fori=9To Sheets( Int_data").Range("no_comp") + &

next row = Sheets{ SustainPro”).Range("a" & Rows, Count) End(xIUp).row
ﬁellts(next row + 1, 1) = Sheets("stream table").Cells(i, 1

ext |

last_end row = Sheets("SustainPro’ ?Range( a" & Rows.Count).End(xIUp).row
Range(C'eIIs(IIast row + 6, 1), Cells(last_end_row, last_end coI)SeIect
Call"Modulel.créate_grid

Set to fmd-[aa&fmd(What- Demand stream price", LookIn;=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _
MatchCase:=False, SearchFormat:=False)

IfNot to_find Is Nothing Then demandrow =to_fmd.row

Set mi Cells(demand row + 2, 1)
With ctlveSheet OLEOhjects(“CommandButton2")
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.ToP = mg.ToP
Left=mg.Left
1 Width=mg. Width
Height = 2
End With

End Sub

Sub he)

Setto fmd = [a:a%.fmd(What:z"Demand stream price", LookIn:=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _
MatchCase:=False, SearchFormat:=False) _

IfNot tofind Is Nothing Then demand row =to_find.row

first del row = Cells(demand row + 4 %.End%(IDown).Offset(l, 0).row
Range(Cells(first_del row, 1)"Cells(5000, 5000)).Delete

jast_row - Rangeg'a" & Rows.Count).End(xIUp).row
Celrs_glast row + 2, 1) = "Heat of combustion"

With C‘ellsélast_row +2, 1).Font
.ThemeColor = xIThemeColorDarkl
TintAndShade = 0

End With ;

With Cells(last_row + 2, 1).Interior
Pattern = xISolid _
PatternColorIndex = xIAutomatic
.Color = 6299648
-TintAndShade = 0
PatternTintAndShade = 0

End With
Cellsglast_row +4, 2% ="Components”
Cells(last_row + ¢, 1) = "Heat of combustion (kj/kg)"

For i =9 To Sheets("int_data").Range("no_comp”) + s
Cells(last_row + 5, 1- 7] = Sheets("streamTable™).Cells(i, 1)

eXl 1
Range C,ellsélast row + 4, 2), Cells(last_row + 4,
Sheets("int ata").Rangle("no_comp") 71)).Select
Call Modulel.merge_hi |5ght
Range C_ells((jlast row + 5, 2), Cells(last_row + e,
Sheets{"int_data™.Range("no_comp") + 1)).Select
Call Modufel.create grid
Cells(last_row + 6, T).Select
Call Modulel.create_grid
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last_row2 = Rangeg‘a" & Rows.Count).End(xIUp).row
Cells(last_row2 +2, 1) = "Fuel credit streams"

With Cellsélast row2 + 2, I%Font
ThemeColor= xIThemeColorDarkl
1 TintAndShade = 0

End With

With Cells(last_row2 +2, 1).Interior
1 Patem = xISolid
PattemColorindex = xIAutomatic
Color = 6299648
I TintAndShace = 0
I PattemTintAndShade = 0

End With

For 1=2 To Cellsédemand row + 3, Columns,Count).End(xIToLeft).Column
|f Cells(demand _row + 7, 1& “Fuel” Then
Cells(last_row2+ 4, 2) = "Fuel credit streams”
Cells(last_row2 + 6, 1) = "Stream price”
Cells(last row2 + 7, 1)=* EffICIenCY
Cells(last”row2 + s, 1) = "Hvap (k] kgg
Form=2To Ceﬂs(demand row +3, Columns.Count).End(xIToLeft).Column
|f Cells(demand _row + 4, ni) = "Fuel" Then
Cells(last_row2 3 5, Columns. Count) End(xIToLeft) Offset(0, 1) =
Cells&dedmle%nd Tow + 3, m)

Range(CeIIs&Iast row2 +5, 2), Cells(last_row2 +5, Cells(last_row2 + 5,
Co(l:urlranl\s/I Cé)uln I) Endt(xIToIaef t).Column)).Select

all Modulel.create

Range(CeIIsiIast row% +, 1), Cells(last_row2 + &, Cells(last_row2 + 5,
Co(I:urﬂnl\s/I Cé)ulnl) Endt(xlToLef) t).Column)).Select

all Modulel.create

Range(CeIIsiIast rowz +4, 2), Cells(last_row2 + 4, Cells(last_row2 + 5,
Columns Couni End(xIToLeft).Column)). Select

Call Module L.mergejlight

Exit For
End If
Next .

End Sub
Private Sub CommandButton2_Click()

Call he
Call feed t price



Call _price
Call ucost
Call safty

|f Sheets("int_data").Range("process_type") = "Batch" Then Call for_ap
End Sub

Sub feed st price
last _row = Range a & Rows.Count).End(xIUp).row
Cells(last_row + 2, 1) = "Feed stream price
Cells(last"row + s, 1) = "Price ($/kg)"

With Cellsgast row + 2, 1).Font
1 ThemeColor = XIThemeColorDarkl
TintAndShade = 0

End With

With Cells(last_row + 2, 1).Interior
1 Patem = xISolid
1 PatternColorndex = xIAutomatic
.Color = 6299648
1 TintAndShade = 0
1 PattemTintAndShade = 0

End With

Cells(last_row + 4,2) = "Feed stream"
For 1 =9 To Sheets("int data"). Range("no_comp) + s
Cells(last_row +5, i- 7)= Sheets(" streamTabIe CeIIs
(I\:Ie”? last row + 6, i - 7) = Sheets("stream table").Cells(i;
ext i
last_use_col = Cells(last_row + 5, Columns.Count). End(xIToLeft) Column
last_use row = Range("4" & Rows.Count).End(xIUp).row

Range (Cellsﬁlast row + 4, 2), Cells(last_row + 4, last_use_col)).Select
Call Modulel. merge_hilight

Range (Cellsﬁlast row +5,2), Cells(last_row + 5, last_use_col)).Select
(F%all (%dtljllelcr{eate grid )

ange(Cells(last_row+ s,
Call oduleﬁ créate_grid
End Sub

Sub priceFS)
last_row angega & Rows.Count).End(xIUp).row
Cells(last_row + 2, 1) = "Utility price

With Cells(last_row + 2, 1).Font
«ThemeColoF = xIThemeColorDarkl

Cells(last_row + 5, last_use _col)).Select
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1 TintAndShade = 0

End With

With Cells(last_row + 2, 1).Interior
1 Patem= xISolid
1 PattemColorindex = x|Automatic
1 Color = 6299648
1 TintAndShade = 0
1 PattemTintAndShade = 0

End With
Cells(last row +4, 1) - "Utilities"
Cells(last™ row+4 2) = Pnce?
Cells(last” row+4 2).Font.Bold = True

Cells(last_row +5,1) = "Heating (HP) (§/GJ)"
Cells(last=row + s, 1) = "Heating (LP 3/GJ)”
Cells(lasfrow + 7, 1) = "Cooling, ($/G/
Cells(last_row + 5, 1) = EIectr|C|ty ($/GY)"

Range(Cells(last_row + 4, 1), Cells(last_row + s, 1)).Select
Selection.Font.Bald = True

Range (Cellsﬁlast row +4, 1), Cells(last_row + &, 2)).Select
("all Modulel.créate_grid

End Sub

Sub cost@2
jast_row angega & Rows.Count).End(xIUp).row
Celrsglast row+2 1)=" Equments
Wth'ellsgast Tow + 2, 1).Font
1 ThemeColor = x| ThemeColorDark|
1 TintAndShade = 0
End With
With Cells(last_row + 2, 1).Interior
I Pattem = xISolid
1 PattemColorlndex = xIAutomatic
I Color = 6299648
1 TintAndShade = 0
I PattemTintAndShade = 0

CeUsOastrow + 4, 2) = "Units"

Cells(last_row +, 1) = "Heating duty H GJ/hr)"
Cells(last™ row+7 1)= Heatm duty J/hr
Cells(lastrow + ¢, 1) =" Coolm dut hr
Cells(last™ row+9 1)= Electncal wo
Cells(last row + 10, 1) = "Properties”
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For =2 To Sheets("equipment table").Cells(s,
Columns.Count).End(xI oLeftE)Cqumn
If Sheets("equipment table").Cells(9, )0 "Column” Then
next col =S eets(I sustainpro’ )Cells}last row + 5,
Columns:Tount).End(xIToLeft).Offset(0, 1).Calumn
Forp=10To 13
1f Sheets(" eqmpment table”).Cells(p, )o ™ And Sheets(“equipment
table").Cells(p, Yo And Sheets("equipment table").Cells(p, %> 0 Then
erow =
add row=p-4 _
Sheets("sustainpro).Cells(last_row + 5, next_col) = Sheets(“equipment
table").Cells(s, ) ‘name
Sheets( sustainpro").Cells(last_row +add_row, next_col) =
Sheets("equipment table”). ellsie row, )
Sheets("sustainpro”). Cellslast_row +10, next_col) = "Cp (KJ/kg.C)"
E3h|efets ‘sustainpro"}.Cells(last_row + 10, next col).Font.Bold = True
N

Next p
End If
Next

For k = 9 To Sheets("int data’) Range("no_comp") + o
ﬁelltsﬂast row +k + 2, T) = Sheets("strean table )CeIIs(k 1)
ex

last_use_row = Range("a" & Rows.Count).End( xIUE) TOW
jast_use_col = Cells(last_row + 5, Columns Count% nd( xIToLeftg Column
Range (Cellsﬁlast row + 5, 2), Cells(last_use_row, Tast_use_col)).Select
Call Modulel créate_grid

Range(Cells(last_row+ 6, 1), Cells(last_use_row, 1)).Select
Selection.Font.Bold = True

Call Modulel.create_grid

Range(Cells(last_row + 4, 2), Cells(last_row + 4, Cells(last_row + 5,

Columns.Count) End(xIToLeft).Column)) Select
Call Modulel.merge_hilight

last_row? = Rangei a" & Rows.Count).End(x|Up).row

Celfs(last row2 +4, 1) = "Distillation column"
Cells(last row? +5 1) = "Condenser"
Cells(last row2 + 6, 1) = "Streams"
Cells(last row2 + 7, 1) = "Hv (kikkg)"

col_hv_rowl = last row2+7
col"name row' = last row2 +4 'name conden row= last+row2+5
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Fori=9To Sheets 'int datag RRange("no_comp 2

lastrowcom] -Rane ("a" & Rows.Count).End xIUpz (Offset(l, 0).row
ﬁellts(last row_coml, 1 Sheets("stream table ").Cells(i

ext |

last _row3 = Range("a" & Rows.Count).End(xIUp).row

Cells(last_row3 +2, 1) = "Reboiler (HP)"
Cells(last"row3 +3 1) = "Reboiler (LP)"
Cells(last"row3 +4 1) = "Streams"
Cells{lasfrow3 + 5, 1) = "Hv (kikg)"

For i = 9 To Sheets("int datar)]Range(”no comp }+8 _

ﬁelli(last row3 +1-3, T) = Sheets("strearn table").Cells(i, 1)
ext |

col_hv_row?2 = last_row3 + 5

colre hp = last_row3 + 2

colre_lp = last row3 + 3

For i=2 To Sheets("int_data" Rangegg no unlt?+1

IfSheetsf ‘equipmentTable").Cells(9, i) = "Column" Then
\Col next_coll = Cells(col_name_row, Columns.Count).End(xIToLeft).Offset(0,
1).Column

Sheets("sustainpro”).Cells(col_name_row, next_coll) = Sheets("equipment
table").Cells(s, i)

Sheetsg sustainpro”).Cells(col_name_row, next_coll).Font.Bold = True

For1=10To 13
IfSheets(e mpmenttable ".Cells(l, 1) 0 And Sheets% %mpment
table").Cells((, |% nd Sheets("eq quipment table' )Ce (I
T |t Sheets(“equipment table™).Cells(l, 1) = Heatmg duty (HP) (Gd/hr)"
en

Sheets(" sustamPro ").Cells(col_re_hp, next_coll) =
Sheets("equipment table").Cells(l, 1)
Gl Th Elself Sheets("equipment table”).Cells(l, 1) = "Heating duty (LP)
)" Then
Sheets("sustainpro™).Cells(col _re_Ip, next_coll) = Sheets("equipment

Elself Sheets("equipment table").Cells(l, 1) = "Cooling duty (GJ/hr)"

Sheets(" sustamloro ").Cells(last_row2 + 5, next_coll) =
Sheets("equipment table").Cells(l, 1) _

Elself Sheets("equipment table").Cells(l, 1) = "Electrical work (KW)"

~ Sheets(" sustamFro ").Cells(last_row2 + 5, next_coll) =
Sheets("equipment table").Cells(l, 1)

Then

Then
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End If
End If
Next |
End If
Next I

last_use _col col = Cells(col name_row, Columns.Count).End(xIToLeft).Column
last”use_col”row = Range("" & Rows.Count).End(xIUp).row
Range(Cellsicol name_row, 1), Cells(last_use_col_row, 1)).Select
Selection. Font.Bold = True
Ran e(CeIIsﬁcoI_name_row, 1), Cells(last_use _col_row, last_use_col col)).Select
Call Modulel.create_grid
Range(Cells(col_hv”rowl, 1), Cells(col hv_rowl, last_use col col)).Select
Selection.Merge
With Selection
HorizontalAlignment = xICenter
1 \erticl Alignment = xIBottom
WrapText = False
I Orlentation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
I ReadingOrder = xIContext
I Merge lls = True
End Wit
Range(Cells(col_hv_row?2, 1), Cells(col_hv_row2, last_use_col_col)).Select
Selection.Merge
With Selection
I HorizontalAlignment = xICenter
*VVerticalAlignment = xIBottom
WrapText = False
Orientation =0
AddIndent = False
*[ndentLevel = Q
1ShrinkToFit = False
I ReadingOrder = xIContext
I Merﬁe lls = True
End Wit

End Sub

Sub saftyO

last_row = Rangeé"a" & Rows.Count).End(xIUp).row
Cells(last_row + 2, 1) = "Safety"

With Cells(last_row + 2, 1).Font
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.ThemeColor = xIThemeColorDarkl
1 TintAndShade = 0
End With _
With Cells(last_row + 2, 1).Interior
1 Patiem = xISolid _
1 PattemColorindex = xIAutomatic
1 Color = 6299648
1 TintAndShade = 0
I PattemTintAndShace = 0
End With

ActiveSheet.Cells(last_row +4, 1) = "Components”
ActiveSheet.Cells(last_row + 4, 2) = "Flash Point(°C)"
ActiveSheet.Cells(last row + 4, 3) = "Bmlmg Point("C)"
ActiveSheet.Cells(last row + 4, 4) =" EL(%vol)"
ActiveSheet.Cells(last"row + 4, 5) = "LEL (%vol)"
ActiveSheet.Cells(last_row + 4, ) = "Toxic limit(ppm)"

For i=9To Sheets("int data”).Range("no_comp”) + o
next row =Range("a" & Rows.Count).End(xIUp).Offset(l, 0).row
ﬁellf(next_row, 1) = Sheets("stream table").Cells(i, 1)

ext |
last_collect_row = Range("a" & Rows.Count).End(xIUp).row
Range(CeIIsﬁIast_row +4, 1), Cells(last_collect_row, 65) Select
Call Modulel.créate_grid

End Sub

Private Sub CommandButton4 Click()

Call gentable_sustainpro_subl

Call Sustainpro_data

Sheets("Start ménu").CommandButton7.BackColor = &HC00000
Sheets("Start menu").CommandButtonl5.BackColor =
Sheets("int_data").Range("not")

Sheets("Start menu").CommandButton23.BackColor =
Sheets("int_data").Range("not")

Sheets("Start menu").Select

End Sub

Worksheet “Stream table”

Private Sub CommandButtonl Click()

If IsNumeric([b2],Value AndeNumerlcF[bS].Value) Then
Range(Cells(5, 1), Cells(5000, 5000)) Delete
Sheets("int_data").Range("no_comp"™) = [bS]Z.Value
Sheets(“int”data").Range("no”stream") = [ 2].Value
num_compo = Sheets("int_dafa").Range("no_comp")
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m_st = Sheets("int_data").Range("no_stream")
ab] = "Stream narne"
a% "Initial Unit"

ar] = "Final Unit"
= "Component name"
or =5T07
Range(Cells(n, 1), Cells(n, 5)).Select
Call Modulel.merge_hilight color

Next
) = G Mgt mel”

L - e ERM/P/BP/I/S)

e ($/kg)"
(Cellsﬁ 1), Cells(, )? Select
Call Modls boldnilightcolor

Cells(num_compo +9, 1) = "Total Mass Flow (kg/hr)"
Cells(num —compo + 10, 1 Temperature degrees Celsius)"
Cells(num—compo +11,1} = "Pressure (k

Cells(num_compo + 12, 1) = "Enthalp y Iow GJ/hq1

|f Sheets("Tnt_ data Ran e("process_fype 3 '‘Batch" Then
Ee(ljlsl(fnum compo + 13, Tlme Dépendence"

n

m numcompo + 9

Ran%vlCeIIsm 1), Cells(m, 5)) Select
Call Module'Lmerge h|||g _colo

Loop Until Cells(m, 1) ="
last_use_row = Range("a" & Rows.Count).End(xIUp).row

Range (Cellsﬁ 6), Cells(last_use_row, num_st + 5)).Select
Call Modulel.create_grid

Range (CeIIs(I9 1), Cells(num_compo + s, 5)).Select
Call Modulel.create grid

Else
Ms&;Box "Please enter number of streams and components (numeric value)"

End Sub
Sub add_model()



ﬁa[n%f]e((())elllg(_s[hét%, Cells(2000, 2000)).Delete

8] = "Equipment name”
8 fll yPe n
Cs] = "Activity
ds] = "Amount"

Range(Cells(s, 1), Cells(s, 5)).Select

Selection.Font.Bold = True

If! 3o "™ Then

}EOI alunit =1 .],Value + ([ 3],Value *»)
se

totaljjnit = [ 2].Value

Endljg 1

Range(Cells(s, 1), Cells(total unit + &, 5)%.Select
Selection.Borders(xIDiagonalDown).Linestyle = xINone
Se,lectlon.Borders(xlDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
1_Coloringex = 0
*TintAndShade = 0
.WEI%ht = XIThin
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
LColorlndex = 0
TintAndShade = 0
.We|_?ht = XIThin
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
LColorlndex = 0
JTintAndShade = 0
.Wel%ht = XIThin
End With _
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
LColorlridex = 0
TintAndShade = 0
.Wegzht = XIThin
End With _ _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
LColorlndex =0
TintAndShade = 0
IWeight = xIThin
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End With _ _
With Selection.Borders(xlInsideHorizontal)
LineStyle = xIContinuous
.Colorlndex =0
*TintAndShade = 0
.Welgzht = XIThin
End With

Fori=2To &bZ].VaIue +1
next_row = Range("a" & Rows.Count).End(xIUp).Offset(l, 0).row
l(\Ilellt§(next_row, 1)'= Cells(5, )

ext

|f [b3],Value 0 ™ Then

Fori=2To &b3].VaIue +1

next_row = Range("a" & Rows.Count).End(xIUp).Offset(l, 0).row
Cells{next_row, 1) = Cells(s , i) & "-condenser"

next row = Range("a" & Rows.Count{].E_nd(xIUp).Offset(I, 0).row
Cells{next_row, 1) = Cells(s , 1) & "-reboiler”

Next |

End If

Fori=9To total unit+ s
Cells(i, 2).Select
With ActiveCell

I Horizontal Alignment = xICenter
Font.ColorIndex = xIAutomatic
Font. TintAndShade = 0
Interior.Pattern = xISolid _
Interior.PatternColorIndex = x|Automatic
Interior. ThemeColor = xIThemeColorDarkl
Interior. TintAndShade = -0.249977111117893
*Interior.PattemTintAndShade = 0
Value = "(double click here)"
End With

Next |

Else
Iéﬂsg?fox "Please enter the number of equipment"
N

End Sub
Private Sub CommandButton2_Click()

Sheets("Start menu™).Select
Sheets("Start menu").CommandButton22.BackColor = &HCO0000
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End Sub

Worksheet “Equipment table”
Private Sub CommandButtonl_Click()
Sheets("Start menu").Select
Sheets("Start menu").CommandButton21.BackColor = &PIC00000
Sheets("Start menu").CommandButton7.BackColor =
Sheets("int_data").Range("not")
Sheets("Start menu").CommandButtonl 5.BackColor =
Sheets("int_data").Range("not")
Sheets("Start menu").CommandButton23.BackColor =
Sheets("int_data").Range("not")
Sheets("Start menu").CommandButtonl7.BackColor =
Sheets("int_data").Range("not")
Sheets("Start menu").CommandButtonls BackColor =
Sheets("int_data").Range("not")
Sheets("Start menuF? ComlnandButton24 BackColor =
Sheets("int_data").Range("not")
Sheets("Start menu CommandButton|9 BackColor =
Sheets("int_data"). Range( not")
Sheets("Start menu").CommandButton20.BackColor =
Sheets("int_data").Range("not")
Sheets("Start menu").CommandButton25.BackColor =
l%h(ejegs Blnt_data ".Range("not")

nd Su

Private Sub CommandButton2_Click()
Range(Cells(7, 1 CeIIs(2000 2000)).Delete

If IsNumeric{[b2]) Then

)galunlt 2]. Value _
Sheets("int_data").Range("no_unit") = total unit
Cells(e, 1- Eqmpment nanig"

Cells(9, 1 Tﬂ)

Cells(10, 1) = "Heating duty HP GJ/hr)"
Cells(l 1,1) = Heatmg duty (LP) (GJ/hr)*
Cells(12, 1) = "Cooling duty (GJ/hr)"
Cells(13, 1) = "Electrical work (kW)"

Range(Cells(s, 1), Cells(13, 1)).Select
Sele%tl( FogthId Tgue )

|f Sheets("int d%ta ). F(Q%nge( process_type") = "Batch" Then

Cells(14, )=
Cells(15, 1)= VqumeEm3)
Range(Cells(s, 1), Cells(15, 1)) Select

Selection.Font.Bold = True
Range(Cells(s, 1), Cells( 15, total_unit + 1)).Select



258

Else
IFzzaggi(];(Cells(s, 1), Cells(13, total_unit + 1)).Select
n
Call Module 1,create_grid

Else
II\E/Isngfox "Please enter the number of equipments and name of each equipment"
N

End Sub

Function InRan e(RanlgeI As Range, Range2 As Range) As Boolean

'returns True if Rangel is within Range2

Dim InterSectRange As Ran?_e ;
Set InterSectRange = Aﬁg ication.Intersect(Rangel, Range2)
InRange = Not InterSectRange Is Nothing
Set InterSectRange = Nothing

End Function

Private Sub Worksheet_BeforeDoubleClick(ByVal Target As Range, Cancel As

Boolean) _
If[02] 0 ™ And IsNumeric([b2]) Then

lastcol = [ ﬂ.\(alue +1
If InRange(ActiveCell, Range(Cells(10, 2), Cells(10, lastcol))) Then

'form
UserForml.Show

Else
Ms(?Box "Out of range"
End If

End Sub

IModulel

Sub merge_hili htg

Selection.Font.Bold = True

With Selection

HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
*Orientation = 0
AddIndent = False
IndentLevel = 0
ShrinkToFit = False



ReadingOrder = xIContext
.Mer_?e ells = False
End With
Selectl_on.Merge _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
.Colorlndex = 0
TintAndShade = 0
1 \Aeignt = xIMedium
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
.Colorlndex = 0
TintAndShade = 0
.We|_?ht = XIMedium
End With
With Selection.Borders(xIEdgeBottom)
«LineStyle = xIContinuous
LColorlndex = 0
TintAndShade = 0
1 Weight = xIMedium
End With _
With Selection.Borders(xIEdgeRight)
oL ineStyle = xIContinuous
.Colorlndex = 0
TintAndShade = 0
.Welght = XIMedium
End With _ -
Selection.Borders xIIns_ldeVertlcalz.Lme_Ster = XINone
c geéecbtlon.Borders xlInsideHorizontal). LinéStyle = xINone
nd Su

Sub create_grid() _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonalul?).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)

.LmeStYIe = XIContinuous
1 Colorndex = 0
1 TintAndShade = 0
.Wel_(ght = XIThin
End With
With Selection.Borders(xIEdgeTop)
L ineStyle = xIContinuous
LColorlndex = 0
TintAndShade = 0
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|We|gﬂht = XIThin
End With
With Selection.Borders(xIEdgeBottom)
|L|neStYIe = XIContinuous
I Colorlndex = 0
1 TintAndShade = 0
IWeight = xIThin
End With _
With Selection.Borders(xIEdgeRight)
|L|neStYIe = xIContinuous
1 Colorindex =0
I TintAndShade = 0
|We|gzht = XIThin
End With _ _
With Selection.Borders(xlInsideVertical)
I LingStyle = xIContinuous
1 Colorlndex =0
1 TintAndShade = 0
|We|%ht = xIThin
End With _ _
With Selection.Borders(xlInsideElorizontal)
ILineStyle = xIContinuous
1 Colorndex = 0
1 TintAndShade = 0
|We|gzht =XIThin
End With
End Sub

Sub merge hilight color()
Selection.Font.Bold = True _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
ILineStyle = xIContinuous
1IColorlndex = 0
1 TintAndShade = 0
|We|%ht = xIMedium

End With

With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
I Colorlndex = 0
1 TintAndShade = 0
|We|%ht = xIMedium

End With

With Selection.Borders(xIEdgeBottom)
ILineStyle = xIContinuous
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LColorindex = 0
.TintAndShade = 0
.Welgzht = xIMedium
End With _
With Selection.Borders(xIEdgeRight)
ILineStyle = xIContinuous
.Colorlndex = 0
1 TintAndShade = 0
-Welgzht = XIMedium
End With _ S
Selection.Borders(xlInsideVertical).LineStyle = xINone
Selection.Borders(xlInsideHorizontal). LinéStyle = xINone
With Selection.Interior
Pattern = xISolid \
PattemColorindex = xIAutomatic
1 ThemeColor = xIThemeColorDark|
TintAndShade = -0.149998474074526
*PattemTintAndShade = 0
End With
With Selection
I Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
1 Orientation = 0
AddIndent = False
1 Indentlevel =0
ShrinkToFit = False
ReadingOrder = xIContext
.Mer%e ells = False
End With
Selection.Merge
End Sub

Sub bold_hilight coIor8_ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
*Colorlndex = 0
TintAndShade = 0
1 \Weight = xIThin

End With

With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
LColorlndex =0
1 TintAndShade = 0
Weight = xIThin
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End With
With Selection.Borders(xIEdgeBottom)

LineStyle = xIContinuous

LColorlndex =0

*TintAndShade =0

.Wel_?ht = XIThin

End With _

With Selection.Borders(xIEdgeRight)
sLineStyle = xIContinuous
*Colorlndex = 0
*TintAndShade = 0
°Wel%ht = xIThin

End With _ _

With Selection.Borders(xlInsideVertical)
«LineStyle = xIContinuous
«Colorlndex = 0
*TintAndShade = 0
~We|_?ht = XxIThin

End With _ _

With Selection.Borders(xlInsideHorizontal)
»LineStyle = xIContinuous
*Colorlndex = 0
*TintAndShade = 0
oWelgzht = XIThin

End With _

With Selection. Interior :
*PattemColorindex = xIAutomatic
*ThemeColor = xIThemeColorDarkl
*TintAndShade = -0.149998474074526
*PatternTintAndShade = 0

End With

Selection.Font.Bold = True

End Sub

Sub clear table()

With Selection

*HorizontalAlignment = xIGeneral
*Vertical Alignment = xIBottom
WrapText = False
*Orientation = (
*AddIndent = False
*[ndentLevel =0
ShrinkToFit = False
*ReadingOrder = xIContext
*MergeCells = True

End Wi

Selection.UnMerge
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Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
Selection.Borders(x|EdgeLeft).LineStyle’= xINone
Selection.Borders(xIEdgeTop).LineStyle = xINone
Selection.Borders(xIEdgeBottom).LineStyle = xINone
Selection.Borders(xIEdgeRight).LineStyle = xINone
Selection.Borders(xlInsideVertical).LineStyle = xINone
Selection.Borders(xlInsideHorizontal).LinéStyle = xINone
c 3eée%t|on.CIearC0ntents
nd Su

Sub changecoler A cell bold()
With Selection.Interior
Pattern = xISolid _
1 PattemColorlndex = xIAutomatic
.Color = 6299648
TintAndShade = 0
PattemTintAndShade = 0
End With
With Selection.Font
1 ThemeColor = xIThemeColorDarkl
TintAndShade = 0
End With
Selection.Font.Bold = True
End Sub

Sub wrap () .

With Selection
ElorizontalAlignment = xIGeneral
VerticalAlignment = xIBottom
WrapText = True
Orientation = 0
*AddIndent = False
lindentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
MergeCells = False

End Wi

End Sub

Sub econ cuti)

With Selection.Font
Name = "Calibri"
Size=24
Strikethrough = False
.SuBers_crlpt = False
ISunscript = False



1 QutlineFont = False
Shadow=False
.Underline = xlUnderlineStyleNone
*ThemeColor = xIThemeColorLightl
1 TintAndShade = 0 _
.ThemeFont = xIThemeFontMinor

End With

Selection.Font.Bold = True

With Selection.Font
1 ThemeColor = xIThemeColorDark|
TintAndShade = 0

End With _

With Selection.Interior
Pattern = xISolid \
1 PattemColorindex = x| Automatic
I ThemeColor = xIThemeColorLightl
TintAndShade = 4.99893185216834E-02
I PattemTintAndShade = 0

End With

End Sub

Sub lesoft_head()

Selection.Font,Bold = True _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
.Colorlndex = 0
*TintAndShade = 0
-Wel_?ht = xIThin
End With
With Selection. Borders(xIEdgeTop)
.LmeStYIe = xIContinuous
1_Colorlndex = 0
TintAndShade = 0
'Wel_?h'[ = XIThin
End With
With Selection.Borders(xIEdgeBottom)
sLineStyle = xIContinuous
«Colorindex = 0
TintAndShade = 0
.Welgiht = XIThin
End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
«Colorlndex = 0
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TintAndShade =0
.Welgzht = XIThin
End With _ o
Selection.Borders(xlInsideVertical).LineStyle = xINone
Selection.Borders(xlInsideHorizontal). LineStyle = xINone
With Selection.Interior
Pattern = xISolid _
1_PattemColorindex = x|Automatic
.ThemeColor = xIThemeColorDarkl
TintAndShade = -0.149998474074526
PattemTintAndShade = 0
End With
With Selection.Font
Name = "Calibri"
Size=20
15trikethrough = False
~SuBers_cr|pt = False
Su s_crlEtz False
OutlineFont = False
Shadow=False
.Underline = xIUnderlineStyleNone
.ThemeColor = xIThemeColorLightl
TintAndShade = 0 ;
*ThemeFont = xIThemeFontMinor
End With
End Sub

Sub lcsoft_section _head()
With Selection.[nterior
IPattern = xISolid _
LPattemColorIndex = xIAutomatic
1 ThemeColor = xIThemeColorLight2
TintAndShade = -0.499984740745262
PattemTintAndShade = 0
End With
With Selection.Font
.ThemeColor = xIThemeColorDarkl
1 TintAndShade = 0
End With _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgeLeft)
.LmeStYIe = xIContinuous
1 Colorindex = 0
JTintAndShade = 0
.Wel_czht = XIThin
End With
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With Selection.Borders(xIEdgeTop)
.LlneStyle = xIContinuous
1 Colorindex = 0
1 TintAndShade = 0
.Welgght = xIThin
End With
With Selection.Borders(xIEdgeBottom)
~L|ne8trle = xIContinuous
I Colorindex = 0
1 TintAndShade = 0
oWelﬁyht = XIThin
End With _
With Selection.Borders(xIEdgeRight)
ILineStyle = xIContinuous
*Colorlndex = 0
1 TintAndShade = 0
1 \Weight = xIThin
End Wit _ 7/l L.
Selection.Borders(xlInsideVertical).LineStyle = xINone
c 3eée%tlon.80rders xlInsideHorizontal).LineStyle = xINone
nd Su

Sub Icsoft_entire grid%_ :
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection. Borders xIDlagonaIUE). LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)
ILineStyle = xIContinuous
*Colorlndex = 0
*TintAndShade = 0
-Welgght = XIThin

End With

With Selection.Borders(xIEdgeTop)

I LineStyle = xIContinuous
*Colorindex = 0
TintAndShade = 0
.Welg?ht = XIThin

End With

With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
*Colorlndex = 0
1 TintAndShade = 0
-Wel_?ht = XIThin

End With _

With Selection.Borders(xIEdgeRight)
sLineStyle = xIContinuous
*Colorlndex = 0
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.TintAndShade = 0
oWel_(I;ht =XIThin
End With _ o
Selection.Borders(xlInsideVertical).LineStyle = xINone
- ﬁeéecbtlon.Borders xlInsideHorizontal).LinéStyle = xINone
nd Su

Sub Ic_mput_st_grid()
With Selection.Interior
Pattern = xISolid _
I PatternColorindex = xIAutomatic
1 ThemeColor = xIThemeColorAccent5
TintAndShade = 0.599993896298105
1 PattemTintAndShade = 0
End With _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
«LineStyle = xIContinuous
.Colorlndex = 0
TintAndShade = 0
.Welght = XIMedium
End With
With Selection.Borders(xIEdgeTap)
I LineStyle = xIContinuous
*Colorlndex = 0
TintAndShade = 0
.Welgzht = XIMedium
End With
With, Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
.Colorlndex = 0
TintAndShade = 0
1 Weight = xIMedium
End With _
With, Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
*Colorlndex = 0
TintAndShade = 0
oWel_(t;ht = XIMedium
End With _ o
Selection.Borders(xlInsideVertical).LineStyle = xINone
Selection.Borders(xlInsideHorizontal).LinéStyle = xINone
End Sub
Sub lc_input eq()
With Selection. Interior
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Pattern = x1Solid _
*PattemColorindex = xIAutomatic
.ThemeColor = xIThemeColorAccent5
TintAndShade = -0.249977111117893
PattemTintAndShade = 0
End With _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
.Colorlndex = 0
TintAndShade = 0
.Weqht = XIMedium
End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
.Colorlndex = 0
TintAndShade = 0
1 \gignt = xIMedium
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
.Colorlndex = 0
TintAndShade = 0
1 \eignt = xIMedium
End With :
With Selection.Borders(xIEdgeRight)
.LmeStYIe = xIContinuous
1_Colorlndex = 0
TintAndShade = 0
.We|%ht = xIMedium
End With _ o
Selection.Borders(xlInsideVertical).LineStyle = xINone
Selection.Borders(xlInsideHorizontal).LinéStyle - xINone
End Sub
Sublc o st(g_ _
With Sélection.Interior
Pattern = xISolid _
1 PattemColorindex = xIAutomatic
.Color = 13434726
TintAndShade = 0
PattemTintAndShade = 0
End With _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdge

_ _ eft)
LineStyle = xIContinuous



.ColorIndex =0
TintAndShade = 0
.Weuiht = xIMedium
End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
1 Colorndex = 0
1 TintAndShade = 0
1 Weight = xIMedium
End Wit
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
I Colorlndex = 0
1 TintAndShade = 0
|We|%ht = xIMedium
End With
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
1 Colorlndex = 0
1 TintAndShade = 0
Welgihtlel\/ledlum
End With
Selection.Borders(xlInsideVertical).LineStyle = xINone
c geée%twn Borders(xlInsideHorizontal).LinéStyle = xINone
nd Su

Module “IOInterface”
Sub check _pj nameLS)
Bpllcatlon creen pdatmg False
path = ThisWorkbook.Path
IfF(?ht(wb path, 15) = "Project Library" Then
dllrec ory = bpath &"\'

glr(ejct]gry wh_path & "\Project Library)"
N
Sheets("int_data").[x:x].ClearContents

Set fs0 = CreateObject("Scripting.FileSystemObject")
Set folder = fso.GetFolder(directory)

For Each file In folder.Files

file name = file.Name

|f Left(file_name, 2 Then

E Sheets int data Ran z{

Sheets "int_dafa") CeIIs = file_name

Next ftIe

X" & Rows.Count).End(xIUp).Offset(l, Oj.row

269



270

End Sub

Sub reset allé)
Application. ScreenUpdating = False
Application.DisplayAlerts = False
Sheets("Start menu™).Select

"Start menu").cmb new&)éBackCoIor Sheets("int_data").Range("not")
"Start menu").ConimandButton21.BackColor =
“Int_data").Range("not")
"Start menu").CommandButton22.BackColor =
"int_data").Range("not")
"Start menu").CommandButton7.BackColor =
"int_data").Range("not")
"Start menu").CommandButtonl5.BackColor =
"int_data").Range("not")
"Start menu").CommandButtonl7.BackColor =
"int_data").Range("not")
"Start menu").CommandButtonls.BackColor =
"int_data").Range("not")
"Start menu").CommandButtonl9.BackColor =
"int_data").Range("not")
"Start menu").CommandButton20.BackColor =
"int_data").Range("not")
"Start menu").CommandButton23.BackColor =
"int_data") Range("not")
"Start menu").CommanaButton24.BackColor =
"int_data") Range("not")
"Start menu").CommandButton25.BackColor =
"int_data").Range("not")
equmentTabIe
Sbhee s("equipment table"). Select

ange(Cells(s, 1), Cells(20, I)).EntireRow.Delete

‘stream table
Sheets("stream table”).Select

=
Lange(CeIIs(S, 1), Cells(3000, 3000)).Delete
'sustainpro
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Sheetsf"sustainpro"). Select
. ],Clear
b3].CIear

Range(Cells(9, 1), Cells(5000, 5000)).Delete

‘econ
Sheets{"econ").Select
Range(Cells(e, 1), Cells(5000, 5000)).Delete

'|csoft
V lect

Range%CeIIs(z, 1) CeIIsFSOOO, 5000)).Delete
Ehaetss BStart menu").Select
nd Su

Sub newgl'_ready()
Sheetsg' art menu").Select
ActiveSheet.cmb_newpj.BackColor = &HC00000

End Sub

Module “II SustainPro”
Sub Pent_able sustainpro subl(?:
Application.ScreenUpdafing = False
Application.DisplayAlerts = False
Sheets("sustainpro_data").Visible = True
Sheets("sustainprodata"). Select
Range(Cells(7, l)H'Cells( 000, 7000)).Delete
blocks = ActiveSheet.Range("CI"

streams = ActiveSheet.Range("C3")
comFonents = ActiveSheet. anglgl(%

FII ™
reactions = ActiveSheet.Range("H3") )

'MVA Information
'Cycle to insert the name of reactions in the table

b =
Do While b <= reactions

ActiveSlheet.CeIIs(34 + components + b, )= "R " &b
-+

Loop
'Cycle to insert the name of components in the table
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d=o
Do While a <= components -

ActiveSheet.Cells(34 + components, 2 + a) = ActiveSheet.Cells(26 + a, 1)
a=at:

Loop
'Create a table

ActiveSheet.Ran(Iye(CeIIs(33 + components, 2), Cells(33 + components, 1+
components)). Select
ith Selection
*Horizontal Alignment = xICenter
Vertical Alignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
1 IndentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
oMe{%e ells = False
End With
Selection.Merge _
Range(CeIIs§34 + components, 1), Cells(34 + components + reactions, 1+
compone_nts)%. elect _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous

1 Weight = xIThin _
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xIEdgeTop)
oLmeStYIe = xIContinuous
oWe|Ph = XIThin _

1 Colorndex = x|Automatic

End With

With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
.Wel%;ht = xIThin _
1 Colorlndex = x|Automatic

End With _

With, Selection.Borders(xIEdgeRight)
.LmeStz/Ie = xIContinuous
-Weight = xIThin _
.ColorIndex = xIAutomatic



End With _ _
With Selection.Borders(xlInsideVertical)
.LmeSt?/Ie = xIContinuous
.Wel?h = XIThin _
1 Colorindex = x|Automatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
.LmeStz/Ie = xIContinuous
Weight = xIThin _
.Colorindex = x|Automatic
End With
ActweSheet.Ranqe(CeIIs(33 + components, 2), Cells(33 + components, 1
compone_nts)%. Select |
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDmgonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
.LlneStz/Ie = xIContinuous
Weight = xIMedium
*Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
.LlneSt?/Ie = xIContinuous
Weight = xIMedium
.Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
.Lm,eStYIe = xIContinuous
IWeight = xIMedium
.ColorIndex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
Weight'= xIMedium
.Colorindex = x|Automatic
End With

ActiveSheet.CeIIsgSS + components, 2) = "Components"
ActiveSheet.Cells(31 + components, 1) = "Reactions"

ActlveSheet.Cellsgul + components, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
Size=12
Strikethrough = False
.SuBers_crlpt = False
Subscript = False
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1 QutlineFont = False

Shadow = False

1_Underline = xIUnderlineStyleNone

.ColorIndex = xIAutomatic

*TintAndShade = 0

.ThemeFont = xIThemeFontNone
End With

'Demand Prices
ActiveSheet.Cells(36 + components + reactions, 1) = "Price"

ActlveSheet.CeIIsé% + components + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
1S1ze = 12
Strikethrough = False
.SLJSpersqupt = False
I ubscrlgt = False
.QutlineFont = False
Shadow =False
.Underline = xIUnderlineStyleNone
.ColorIndex = xIAutomatic
JintAndShade = 0
.ThemeFont = xIThemeFontNone
End With _
ActiveSheet.Cells(40 + components + reactions, 1) = "Type" _
ActiveSheet.Cells(38 + components + reactions, 2) = "Demand streams Price ($/kg)"

'Code to insert the names of the demand streams

d=o
b:o

Do While a <= streams - 1
|f ActiveSheet.Cells(24, 2 + a) = 0 Then
ActiveSheet.Cells(39 + components + reactions, 2 + b) = ActiveSheet.Cells(22,
2 +a
=h+,

End If
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a=ad+t:

Loop

'Cycle to insert the name of components in the table
C=o
Do While ¢ <= components - ;

?ctiveSheet.CeIls(M + components + reactions + ¢, 1) = ActiveSheet.Cells(26
+C 1
C=C+:

Loop
'Insert table

A.ctiveSheet.Range(Cells(38 + components + reactions, 2), Cells(38 + components +
reactions, . + b)).Select
With Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation =0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
I ReadingOrder = xIContext
.Mer_clqueIIs = False
End With
Selection.Merge

ActiveSheet.Range(Cells(39 + components + reactions, 1), Cells(40 + components +
components + reactions, 1+ h)).Select
Selection. Borders(xIDiagonaiDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
.LlneStyle = xIContinuous
Weight = xIThin _
.Colorndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
1 Weigtit = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
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.LmeStYIe = xIContinuous
Weight = xIThin _
*Colorindex = xIAutomatic
End With _
With, Selection.Borders(xIEdgeRight)
oLmeStyle = xIContinuous
Weight = xIThin _
*Colorndex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
oLmeStz/Ie = xIContinuous
Weight = xIThin _
*ColorIndex = xIAutomatic
End With _ \
With Selection.Borders(xIInsideHorizontal)
oLmeStyle = xIContinuous
Weight = xIThin ;
*Colorindex = xIAutomatic
End With

ActiveSheet.Ran eﬁCeIIs(38 + components + reactions, 2), Cells(38 + components
4 Teactions, : +b)).Select :
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgeLeft)

oLmeStk/Ie = xIContinuous

Weight = xIMedium

«Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

-L|neSt¥Ie = XIContinuous

‘Weight = xIMedium

*Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)

oLmeStyle = xIContinuous

Weight = xIMedium

*ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)

~L|neStyle = xIContinuous

Weight = xIMedium

*Colorindex = xIAutomatic
End With _ o
Selection.Borders(xlInsideVertical).LineStyle = xINone
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ActiveSheet.Range(Cells(39 + components + reactions, 2), Cells(40 + components
+ components + reactions, : + b)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgeLeft)

.Lm.eSti/Ie = xIContinuous

|We|?h =xIMedium

1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

I LineStyle = xIContinuous

|We|([1ht =xIMedium

1 Colorlndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

ILineStyle = xIContinuous

I Weight = xIMedium

1 Colorindex = xIAutomatic

End Wit

With Selection.Borders(xIEdgeRight)
ILineStyle = xIContinuous
I Weight = xIMedium
I Colorlnoex = x|Automatic

End With

With Selection.Borders(xlInsideHorizontal)
|L|n_eSt?/Ie - xIContinuous
|We|(l]h = XIThin _
1 Colorlndex = xIAutomatic

End With

ActiveSheet.Range(Cells(40 + components + reactions, 1), Cells(40 + components
+ components + reactions, 1)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = xINone
With Selection.Borders(xIEdgeLeft)

I LineStyle = xIContinuous

IWeight = xIMedium

IColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

|L|n_eStyle = xIContinuous

|We|?h =xIMedium

1 Colorlnoex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)

I LingStyle = xIContinuous
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Weight = xIMedium
*Colorlndex = xIAutomatic
End With _
With, Selection.Borders(xIEdgeRight)
oLlneStyle = xIContinuous
‘Weight = xIMedium
-ColorIndex = x|Automatic
End With o
With Selection.Borders(xIInsideHorizontal)
.LmeStk/Ie = xIContinuous
.WEI?h =xIThin _
1 Colorindex = x|Automatic
End With
Selection.Font.Bold = True
Selection.Font.Colorindex = 11

ActiveSheet.Range(Cells(38 + compaonents + reactions, 2), Cells(39 + components
+ reactions, : + b)).Select

Selection.Font.Bold = True

Selection.Font.ColorIndex = 11

ActiveSheet.Range(Cells(38 + components + reactions, 1), Cells(39 + components
+ components + reactions, 1 + b)).Select
ith Selection
Horizontal Alignment = xICenter
1 VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
*AddIndent = False
1 IndentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
End With

'FEED PRICES
'Cycle to insert the name of components in the table
d=o
Do While a <= components - 1
_ActiveSheet.Cells(44 + components * 2 + reactions, 2 + a) =
ActiveSheet.Cells(26 + a, 1)
a=at.
Loop

ActiveSheet.Cells(43 + components *2 + reactions, 2) = "Feed streams"



ActiveSheet.Cells(45 + components * 2 + reactions, 1) = "Price ($/kg)"
'Insert table

ActiveSheet.Range(Cells(43 + components *» + reactions, 2), Cells(43
cowj_onents *, + reactions, : + components)).Select
ith Selection
I Horizontal Alignment = xICenter
Vertical Alignment = xIBottom
1 WrapText = False
Qrientation = 0
AddIndent = False
I Indentlevel = o
ShrinkToFit = False
ReadingOrder = xIContext
.Mergie ells = False
End With
Selection.Merge

ActiveSheet.Range(Cells(44 + components * 2 + reactions, 1), Cells(45
components *2 +reactions, : + compone_nts%).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xID|agonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
|L|neSti/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = x| Automatic
End With
With Selection.Borders(xIEdgeTop)
.LlneStyle = xIContinuous
Weight = xIThin _
«ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
.LmeSti/Ie = xIContinuous
Weight = xIThin _
IColorIndex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
.LlneSt?/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
1 Weight = xIThin _
.ColorIndex = xIAutomatic



End With _ _

With Selection.Borders(xlInsideHorizontal)
I LineStyle = xIContinuous
1 Weight = xIThin _
1 Colorlndex = x|Automatic

End With

ActiveSheet.Range(Cells(43 + components * 2 + reactions, 2), Cells(43
components *» + reactions, . + components)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeStyle = xINone
With Selection.Borders(xIEdgeLeft)

+LineStyle = xIContinuous

Weight = xIMedium

.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTap)

.LmeStYIe = xIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic
End With
With, Selection.Borders(xIEdgeBottom)

.LmeStyle = XIContinuous

Weight = xIMedium

.Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)

oLm_eStYIe = xIContinuous

Weight = xIMedium

.Colorndex = xIAutomatic
End With : NGKO
Selection.Borders(xIInsideVertical).LineStyle = xINone

ActiveSheet.Range(Cells(44 + components * 2 + reactions, 2), Cells(45
components *» + reactions, 1 + compone_nts%).SeIect

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgeLeft)

I LingStyle = xIContinuous

I Weight = xIMedium

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

LineStyle = xIContinuous

I Weigit = xIMedium

.ColorIndex = xIAutomatic
End With



With Selection.Borders(xIEdgeBottom)
.LmeStyle = XIContinuous
Weight = xIMedium
.Colorndex = x| Automatic

End With _

With Selection.Borders(xIEdgeRight)
*LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic

End With _ _

With Selection.Borders(xlInsideHorizontal)
.LmeStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With

ActiveSheet.Cells(45 + components * 2 + reactions, 1).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)

.LmeSt?IIe = x|Continuous

Weight = xIMedium

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

I LineStyle = xIContinuous

Weight'= xIMedium -~

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

.LmeStyle = XIContinuous

'Wel?h =xIMedium

1 Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)

.LmeStyle = xIContinuous

Weight = xIMedium

.ColorIndex = x|Automatic
End With
Selection.Font.Bold = True
Selection.Font.Colorindex = 1

ActiveSheet.Range(Cells(43 + components * 2 + reactions, 2), Cells(44
components *, + reactions, : + components)).Select

Selection.Font.Bold = True

Selection.Font.Colorlndex = 11



ActiveSheet.Range(Cells(43 + components * 2 + reactions, 1), Cells(45 +
components *2 +reactions, . + components)).Select
ith Selection
-Horizontal Alignment = xICenter
*VVertical Alignment = xIBottom
WrapText = False
I Orientation = 0
AddIndent = False
IndentLevel = 0
1 ShrinkToFit = False
ReadingOrder = xIContext
End With

UTILITY PRICES

ActiveSheet.Cells(47 + components * 2 + reactions, 1) = "Utility Price"
ActiveSheet.Cells(47 + components * 2 + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
Size=12
IStrikethrough = False
1 Superscript = False
1Subscript = False
1 QutlineFont = False
1Shadow = False
I Underline = xIUnderlineStyleNone
1 Colorndex = x| Automatic
I TintAndShade = 0
1 ThemeFont = xIThemeFontNone
End With

ActiveSheet.Cells(49 + components * - + reactions, . ) = "Utilities"
ActiveSheet.Cells(49 + components . + reactions, - ) = _
ActiveSheet.Cells(50 + companents | - + reactions, 1) = "Heating(HP)($/GJ
ActiveSheet.Cells(51 + components | » +reactions, :) = "Heating(LP)(%/GJ)
ActiveSheet.Cells(52 + components _ . + reactions, ) = "Cooling($/GJ)"

ActiveSheet.Cells(53 + components ~ . + reactions, 1) = "EIectrimty($/IlWh)‘
'Create a table

ActiveSheet.Range(Cells(49 + components * 2 + reactions, 1), Cells(53 +
components *» + reactions, - )).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle’= xINone



With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
.Welgh = XIThin _

1 Colorindex = x| Automatic

End With

With Selection.Borders(xIEdgeTop)
*LineStyle = xIContinuous

1 Weight = XIThin _
.ColorIndex = x|Automatic
End With

With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
1 LineStyle = xIContinuous
.Wel?ht = XIThin _
1 Colorindex = x|Automatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
+LineStyle = x|Continuous
.Welgh =XIThin _
1 Colorindex = xIAutomatic
End With
With Selection
Elorizontal Alignment = xICenter
1 \ertical Alignment = xIBottom
I WrapText = False
*Orientation = 0
Addindent = False
IndentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
.Mer_%e ells = False
End With

ActiveSheet.Range(Cells(49 + components * 2 + reactions, 1), Cells(49
components * 2 + reactions, 2)).Select

Selection.Font.Bold = True
Selection.Font.ColorIndex = 11



Selection.Borders(xIDiagonalDown).LineStyle = xINone

Selection.Borders(xIDiagonalUp).LineStyle = xINone

With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With

With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
*Colorindex = x|Automatic

End With

With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With :

With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With _ _

With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With

'HEAT EXCHANGED

c=0
a=0
h=0

Do While a <= blocks - 1

If ActiveSheet.Cells(l 1, 2 + a) = "HE" Or ActiveSheet.Cells(l 1, 2 + a) =
“Reactor Or ActiveSheet.Cells(l 1. 2 + &) = "Filtration" Then

_ ActiveSheet.CeIIs§58 + components * 2 + reactions, 2 + b) =
ActiveSheet.Cells K% +4)
ActweStieet. e
=h+

Else

I5(63 + components * 2 + reactions, 2+ b) = “Cp(kJ/kg-C)M

284



285

If ActiveSheet.Cells(l 1, 2 + a% = "Pump" Or ActiveSheet.Cells(l 1, 2 + a) =
“Comp” Or ActiveSheet. ells(1 1, 2 + ) = “Centrifuge” O ActiveSheet.Cells(l 1, 2 +
a) = "Mixer" Then

ActiveSheet.Cells(58 + components «2 + reactions, 2 + b) =

ActiveSheet.Cells(K), 2 + a% _
ActlveSlIeet. ells(63 + components «2 + reactions, 2+ ) = "Den(kg/m3)"
-+

Else
|f ActiveSheet.Cells(l 1, 2 + &) = "Column™ Then
~ ActiveSheet.Cells(67 + components * 3 + reactions, 2 + ¢) =
ActiveSheet.Cells(K), 2 + a)
c=c+1
Else

|f ActiveSheet.Cells(l 1, 2 + &) = "Evap" Or ActiveSheet.Cells(l 1,2 + a) =
"Cond" Then

_ ActiveSheet.Cells(58 + components * 2 + reactions, 2 + b) =
ActiveSheet.Cells(10, 2 + a) _
ActiveSheet.Cells(63 + components * 2 + reactions, 2+ ) =
"Hvap(kJ/kg)"
=h+1
End If
End If
End If
End If
a=a+l

Loop

'Insert a table
Ifb=10 Then

Else
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éctiverts_heet.CeIIs(SS + components * 2 + reactions, 1) = "Heats and Component's
roperties”
Act?veSheet.CellséSS + components * 2 + reactions, 1), Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
Size=12
Strikethrough = False
.Sléﬁersc_npt = False
1 Subscript = False
*QutlineFont = False
1 Shadow=False
.Underline = xlUnderlineStyleNone
.ColorIndex = xIAutomatic
I_TintAndShage = 0
.ThemeFont = xIThemeFontNone
End With

ActiveSheet.Cells(61 + components * 2 + reactions, 1) = "Cooling duty (GJ/hr)"
ActiveSheet.Cells(59 + components = 2 + reactions, 1) = ""Heating duty (HP)(GJ/hr)"
ActiveSheet.Cells(60 + components * 2 + reactions, 1) = "Heating duty (LP)(GJ/hr)"
ActiveSheet.Cells(62 + components < 2 + reactions, 1) = "Electrical work (kW)"
AciiveSheet.Cells(63 + components * 2 + reactions, 1) = "Properties™
ActiveSheet.Cells(57 + components « 2 + reactions, 2) = "Units"

'Cycle to insert the name of components in the table

d=0
Do While d <—components - 1

~ActiveSheet.Cells(64 + components = 2 + reactions + d, 1) =
Actlv(?Shget.(lieIIs(% +d )
=d+

Loop

ActiveSheet.Range(Cells(57 + components * 2 + reactions, 2), Cells(57 +
components * 2 + reactions, 1+ b)).Select
With Selection

*Florizontal Alignment = xICenter

Vertical Alignment = xIBottom

I WrapText = False

1 Orientation =0

I Addlngent = False

1 Indentlevel = 0

ShrinkToFit = False

ReadingOrder = xIContext



1 MergeCells = False
End With
Select!on.Merge _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)

LineStyle = xIContinuous

Weight = xIMedium

*Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

I LineStyle = xIContinuous

°W6I?ht = XIMedium

1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

I LineStyle = xIContinuous

I Weight = xIMedium

1 Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)

I LineStyle = xIContinuous

I Veight = xIMedium

1 Colorindex = x|Automatic
End With _ SO
SeIectgon.BordersfoIn5|deVert|caI).L|neSter = xINone
Selection.Font.Bold = True
Selection.Font.Colorindex = 11

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 1), Cells(63
omponents * 3 + reactions, 1+ b)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xID|agonaIUE).L|neSter = xINone
With Selection.Borders(xIEdgeLeft)

I LineStyle = xIContinuous

1 Weight = xIThin _

1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)

I LineStyle = xIContinuous

1 Weight'= I Thin _

1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

I LineStyle = xIContinuous

1 Weight = XIThin _

1 Colorinex = xlAutomatic



End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIThin _
*ColorIndex = x|Automatic
End With _ _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
I LineStyle = xIContinuous
Weight'=xIThin _
.ColorIndex = x|Automatic
End With _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
I Weight = xIMedium
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With _ _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
.WEI?h =XIThin _
1 Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
LineStyle = xIContinuous
1 Weighit = xIThin _
-ColorIndex = xIAutomatic

288



End With

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 2), Cells(58 +
components =2 + reactions, 1+ b)).Select

Selection.Font.Colorindex = 11

Selection.Font.Bold = True

ActiveSheet,Range(Cells(58 + components - 2 + reactions, 1), Cells(63 +
components * 3 + reactions, 1)).Select

Selection.Font.Colorindex = 11

Selection.Font.Bold = True

ActiveSheet.Range(Cells(63 + components * 2 + reactions, 2), Cells(63 +
components * 3 + reactions, 1+ b)).Select

Selection.Font.Bold = True

Selection.Font.Colorindex = 11

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 2), Cells(63 +
components * 3 + reactions, 1+ b)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
I Weight = xIMedium
1 Colorindex - xIAutomatic
End With _
With, Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With _ _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
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LineStyle = xIContinuous

Weight = xIThin

.ColorIndex = xIAutomatic
End With

ActiveSheet.Range(Cells(58 + components -2 + reactions, 1), Cells(58
components =2 + reactions, 1+ b)).Select
Selection. Borders xIDlagonaIDown) LineStyle = xINone
Selection.Borders(xIDiag onaIUE LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContlnuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
sLineStyle = xIContinuous
Weight = xIMedium
*Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With

ActiveSheet.Range(Cells(63 + components * 2 + reactions, 1), Cells(63
components * 3 + reactions, 1+ b)).Select

Selection.Borders(x|DiagonalDown). LineStyle = xINone
Selection.Borders xIDlagonaIUE 'LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)

1 LineStyle = xIContlnuous

Weight'= xIMedium

.ColorIndex = xlAutomatic
End With
With, Selection.Borders(xIEdgeTop)

LineStyle = xIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

ILineStyle = xIContinuous

Weight = xIMedium



.ColorIndex = xIAutomatic

End With

With Selection.Borders(xIEdgeRight)
+LineStyle = xIContinuous
Weight = xIMedium
*Colorindex = xIAutomatic

End With

ActiveSheet.Range(Cells(57 + components *2 + reactions, 1), Cells(63 +
components * 3 + reactions, 1+ b)).Select
With Selection
Horizontal Alignment = x|Center
1 VerticalAlignment = xIBottom
IWrapText = False
Orientation =0
AddIndent = False
JIndentLevel =0
ShrinkToFit = False
ReadingOrder = xIContext
End With

End If

Ifc>0 Then

ActiveSheet.Cells(68 + components * 3+ reactjons, 1) = "Condenser(GJ/hr}"
ActiveSheet.Cells(72 + components * 4+ reactions, 1) = "Reboiler (HP)(GJhr)"
ActiveSheet.Cells(73 + components * 4+ reactjons, 1) = "Reboiler LP)(GJihr)"
ActiveSheet.Cells(70 + components | * 3+ reactions, 2) = "Hv(klkg)"
ActiveShest.Cells(75 + components * 4 + reactions, 2) = "Hv kJ/kg)"
ActiveSheet.Cells(69 + components *3+ reactions, 1) = "Streams
ActiveSheet.Cells(74 + components * 4 + reactions, 1) = "Streams"

'Cycle to insert the name of components in the table

cl =0
Do Whiled <= components - 1

ActiveSheet.Cells(71 + components * 3 + reactions + cl, 1) =
Actlve|8hee|t Ce{ls(26 +cl, )
cl =cl +

Loop

2=0
Do While ¢2 <= components - 1
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_ActiveSheet.Cells(76 + components * 4 + reactions + ¢2, 1) =
ActlveZSheeﬁ.Ce{Is(ZG 2, 1)
2=¢2+

Loop
'Insert table

ActiveSheet.Range(Cells(67 + components * 3 + reactions, 1), Cells(75
components * 5+ reactions, 1+ c)).Select
With Selection
HorizontalAlignment = xICenter
1 Vertical Alignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
I Merﬁe lls = False
End Wit _ _
Selection.Borders(x|DiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With, Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous

1 Weight = xIThin _
.ColorIndex = x| Automatic
End With

With, Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous

1 Weight = xIThin ,
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous

1 Weight = xIThin _
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _ ,
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
I Weight = xIThin
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.ColorIndex = x|Automatic

End With _ _

With Selection.Borders(xlInsideHorizontal)
LineStyle = xIContinuous

1 Veight = xIThin _
.ColorIndex = x|Automatic
End With

ActiveSheet.Range(Cells(67 + components * 3 + reactions, 1), Cells(67 +
components * 3 + reactions, 1+ c)).Select
Selection.Font.Bold = True
Selection.Font,ColorIndex = 11 _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgeLeft)
ILineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
IWeight = xIMedium
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
I Weight = xIMedium
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
oWe|?h = XIMedium
1 Colorindex = xIAutomatic
End With _ _
With, Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
IWeight = xIThin _
.ColorIndex = x|Automatic
End With

ActiveSheet,Range(Cells(70 + components * 3 + reactions, 2), Cells(70 +
components * 3 + reactions, 1+ c)).Select
ith Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
I Orientation = 0
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AddIndent = False
IndentLevel = 0
1ShrinkToFit = False
ReadingOrder = xIContext
MergeCells = False
End Wi
Selection.Merge
Selection.Font.Bold = True
Selection.Font.Colorlndex = 11

ActiveSheet.Range(Cells(70 + components * 3 + reactions, 1), Cells(70 +
components * 3 + reactions, 1+ ¢)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
*ColorIndex = xlAutomatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
.We|?ht = XIMedium
1 Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
'Weight = xIMedium
*ColorIndex = xIAutomatic
End With

ActiveSheet.Range(Cells(71 + components * 4 + reactions, 1), Cells(71 +
components * 4 + reactions, 1+ ¢)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)

LineStyle = xIContinuous

I Weigrt = xIMedium

*Colorindex = x|Automatic
End With
With, Selection.Borders(xIEdgeTop)

oL ineStyle = xIContinuous

Weight = xIMedium



1 Colorindex = x|Automatic

End With

With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With _

With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous

I Weight = xIMedium
.ColorIndex = x|Automatic
End With

With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
.Wel(I]h = XIThin _
1 Colorindex = xIAutomatic

End With

ActiveSheet.Range(Cells(75 + components * 4 + reactions, 2), Cells(75 +
components * 4 + reactions, 1+ c)).Select
With Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
IWrapText = False
Orientation =0
AddIndent = False
*IndentLevel =0
ShrinkToFit = False
ReadingOrder = xIContext
I I\/Ierﬁe ils = False
End Wit
Selection.Merge
Selection.Font.Bold = True
Selection.Font.ColorIndex = 11

ActiveSheet.Range(Cells(75 + components * 4 + reactions, 1), Cells(75 +
components * 4 + reactions, 1+ ¢)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)

oL ineStyle = xIContinuous

|We|?h = xIMedium

1 Colorindex = xIAutomatic
End With
With, Selection.Borders(xIEdgeTop)

LineStyle = xIContinuous

Weight = xIMedium
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.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
.We|?h = xIMedium
1 Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
ILineStyle = xIContinuous
'WEI?h = XIMedium
1 Colorindex = xIAutomatic
End With

ActiveSheet.Range(Cells(67 + components * 3 + reactions, 1), Cells(75
components * 5 + reactions, 1)).Select

Selection.Font.ColorIndex = 11

Selection.Font.Bold = True

End If

'Reactions information
Dim dp As Integer
dp = ActiveSheet.Cells(l, 14)

ActiveSheet.Cells(77 + components * 5 + reactions, 1) = “Reactions"
ActiveSheet.Cells(77 + components * 5 + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
1 Nare= "Arial"
1 Sp=12
Strikethrough = False
.SuBersg:rlpt = False
Subscript = False
QutlineFont = False
Shadow = False
*Underline = xlUnderlineStyleNone
.Colorindex = xIAutomatic
TintAndShade = 0
.ThemeFont = xIThemeFontNone
End With

ActiveSheet.Cells(79 + components * 5 + reactions, 1) = "Product"
ActiveSheet.Cells(80 + components * 5 + reactions, 1) = "Stream’"
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ActiveSheet.Range(Cells(79 + components * 5 + reactions, 1), Cells(80 +
components * 5 + reactions, 1+ dp)s).SeIe_ct
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
1 Veight = xIThin _
.ColorIndex = xIAutomatic
End With
With, Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
IWeight = xIThin :
.ColorIndex = xlAutomatic
End With _
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
Weight = xIThin /
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xlInsideHorizontal)
LineStyle = xIContinuous
1 Weigrt = xIThin :
.Colorindex = xIAutomatic

End With

With Selection
I Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
IWrapText = False
Orientation =0
1 Addingent = False
1 IncentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
MergeCells = False

End Wi

ActiveSheet.Range(Cells(79 + components * 5 + reactions, 1), Cells(80 +
components * 5 + reactions, 1)).Select

Selection.Font.Bold = True

Selection.Font. Colorindex = 11
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ActiveSheet.Cells(82 + components * 5 + reactions, 2) = "
'Insert the name of the reactive units and count them

inblo=0
numreact = 0

Do While inblo <= blocks - 1
|f ActiveSheet.Cells(l 1, 2 + inblo) = "'Reactor" Then
_ ActiveSheet.CeIIs£83 + components * 5 + reactions, 2 + numreact) =
ActiveSheet.Cells(K), 2 + inblo)
numreact = numreact + 1
End If
inblo = inblo + 1
Loop
'Insert the name of the reactions
Dim fini As Boolean
a=0
al =0
fini = False
Do Until fini = True
If ActiveSheet.Cells(35 + components + a, 1) = 0 Then
fini = True
Else
_ActiveSheet.Cells(84 + components * 5 + reactions +al, 1) =
ActiveSheet.Cells(35 + components + g, 1 _
Actlv$851eet. ells(85 + components * 5 + reactions + al, 1) = "Component”
a=a
al =al +2

End If



Loop

ActiveSheet.Range(Cells(83 + components * 5 + reactions, 1), Cells(83 +
components * 5 + reactions *3, 1+ numreact?).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
1 Veight = XIThin _
.ColorIndex = x| Automatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
Weight'= xIThin _
IColorIndex = xIAutomatic
End With /
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
oWe|Ph = XIThin _
1 Colorindex = x|Automatic
End With . _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
dnd With ONCK
With Selection.Borders(xlInsideHorizontal)
I LineStyle = xIContinuous
Weight'= xIThin _
.Colorindex = xIAutomatic
End With
With Selection
1 Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
(Orientation = (
1 Addlndent = False
IndentLevel = (
ShrinkToFit = False
I ReadingOrder = xIContext
*MergeCells = False
End Wi
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ActiveSheet.Range(Cells(82 + components * 5 + reactions, 2), Cells(82 +
components * 5 + reactions, 1+ numreact)).Select
ith Selection
I Horizontal Alignment = xICenter
1 VerticalAlignment = xIBottom
I WhapText = False
I Orientation =0
I Adolndent = False
I IndentLevel = 0
1 ShrinkToFit = False
I ReadingOrder = xIContext
I Nbrﬁe lls = False
End Wit
Selection.Merge
Selection.Font.Bold = True
Selection.Font.Colorindex = 11

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIMedium
*Colorindex = x|Automatic
End With
With, Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium =
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
‘Weight = xIMedium
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
sLineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With _ S
Selection.Borders(xlInsideVertical).LineStyle = xINone

ActiveSheet.Range(Cells(84 + components * 5 + reactions, 1), Cells(84 +
components * 5 + reactions * 3, 1)).Select

Selection.Font.Colorindex = 11

Selection.Font.Bold = True



ActiveSheet,Range(Cells(83 + components * 5 + reactions, 2), Cells(83 +
components * 5 + reactions, 1+ numreact)).Select

Selection.Font.Bold = True

Selection.Font.Colorindex = 11

'Safety

ActiveSheet.Cells(87 + components :5 + reactions * 3, 1) = "Components"
ActiveSheet.Cells(87 + components . 5 + reactions *3,2) = "Flash Point(*C)"
ActiveSheet.Cells(87 + components , 5+ reactions * 3, 3) = Boiling Point(°C)"
ActiveSheet.Cells(87 + components , 5+ reactions * 3,4) = UEL(%vol)"
ActiveSheet.Cells(87 + components _ 5 + reactions *3,5) = LEL(Y%vol)"
ActiveSheet.Cells(87 + components = 5 + reactions * 3,6) = Toxic limit(ppm)"

ActiveSheet.Cells(85 + components * 5 + reactions * 3, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
Size = 12
«Strikethrough = False
.Sugerspnpt = False
Supscript = False
1 CutlineFont = False
IShadow = False
.Underline = xIUnderlineStyleNone
1_Colorindex = xAutomatic
TintAndShade = 0
.ThemeFont = xIThemeFontNone
End With

Dim fg As Integer

ActiveSheet.CeIIsé85 + components * 5 + reactions * 3 13 = "Safety"

fg =0
Do While fg <= components - 1

ActiveSheet.CeIIsé88 + components * 5 + reactions * 3+ fg, 1) =
Achvetheet.lCeIIs(Z +1g, 1)
g=19+

Loop
ActiveSheet.Range(Cells(87 + components * 5 + reactions * 3, 1), Cells(87 +

components * 5 + reactions * 3, 6))!select
Selection.Font.Colorindex = 11
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Selection.Borders(xIDiagonalDown).LineStyle = xINone

Selection.Borders xIDlagonaIUE).LlneSter = xINone

With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With

With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With

With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
|We|?h = XIThin _
1 Colorindex = x|Automatic

End With _

With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIThin _
*Colorindex = xIAutomatic

End With / _

With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic

End With

ActiveSheet.Range(Cells(87 + components * 5 + reactions * 3, 1), Cells(87 +
components * 6 + reactions * 3, 6)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection. Borders xIDlagonaIUE). LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)

LineStyle = xIContinuous

I Weight = xIMedium

1 Colorindex = x|Automatic
End With
With, Selection.Borders(xIEdgeTop)

.LineStyle = xIContinuous

|We|([1h = xIMedium

1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)

LineStyle = xIContinuous

.Wel?h = xIMedium

1 Colorindex = xIAutomatic
End With
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With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = x|Automatic
End With _ _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With N
Sheets(*'sustainpro_data").Visible = False
End Sub

Sub gentabIe_sustainpro_subzg
blocks = ActiveSheet.Range("CI")
streams = ActiveSheet Range("'C3"
comP_onents = ActiveSheet. ange" 1I")
reactions = ActiveSheet.Range("FI3")

'Streams information

‘Make atable with the right size surronding the streams datas
ActiveSheet.Cells(20, 1) = "Streams"

Range(Cells(22, 1), Cells(20 + 9 + components, 1+ streams)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)

LineStyle = xIContinuous

Weight = xIThin _

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

LineStyle = xIContinuous

Weight = xIThin _

.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

I LineStyle = xIContinuous

Weight'= xIThin _

.ColorIndex = x|Automatic
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End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
I Weight = xIThin _
1 Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
I LineStyle = xIContinuous
1 Veight = xIThin _
1 Colorindex = x|Automatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
I LineStyle = xIContinuous
I Weight = xIThin _
1 Colorindex = x|Automatic
End With

"Subtract the background from the table.
Selection.Interior.Colorindex = xINone

'Make the text in the table all in the same color(black)
Selection.Font.Colorindex =0

'Change borders and color of the leters
Range(Cells(22, 1), Cells(20 + 9 + components, 1)).Select

Selection.Font.ColorIndex = 11 _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xID|agonaIUE).L|neSter = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIDouble
|We|?ht = XIThick _
1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
1LineStyle = xIDouble
|We|(I;h = XIThick _
1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
ILineStyle = xIDouble
I Weight = xIThick _
1 Colorindex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)



LineStyle = xIDouble

.Wel?h = XIThick _

1 Colorindex = xIAutomatic
End With

Range(Cells(22, 1), Cells(22, 1+ streams)).Select

Selection.Font.Colorindex = 11 _
Selection. Borders(xIDiagonalDown). LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIDouble
.Wel?h = X|Thick _
1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIDouble
oWelPh = XIThick _
1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
1 LineStyle = xIDouble
I Weight'= xIThick _
1 Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIDouble
IWeight = xIThick _
*Colorindex = xIAutomatic
End With _ :
With Selection.Borders(xlInsideVertical)
*LineStyle = xIContinuous
1 Weight = xIThin _
1 Colorindex = x|Automatic
End With

'Insert the right name to describe each row in the table

Cells(22, 1) = "Stream Name"
Cells(23, 1) = "Initial Unit"
Cells(24, 1) = "Final Unit"
Cells(25, 1) = "Components (kg/h)"

'Cycle to insert the name of components in the table

305



306

Do While a <= components

Cells(26 + &, 1) = ActiveSheet.Cells(15, 3 + &)
a=a+l

Loop

Cells(26 + components, 1) = *Total Mass Flowékg
Cells(27 + components, 1) = Temperature

Cells(28 + components, 1) = Pressure@

Cells(29 + components, 1) = "Enthalpy Flow (GJ/h)"

End Sub

Private Sub cmd %endata Click()
ActiveSheet.Seléc

blocks = ActiveSheet Range("C 1)
streams = ActiveSheet Range( C3
comPonents ActiveSheet.Ran e(3HI
reactions = ActiveSheet.Range(’

'General Data Tables

Dim a As Integer

\tNarnlng message when the user didn't fill the values of blocks, or components, or
streams

|f Range(*'C2") = Empty Or Range(*'C3") = Empty Or Range("H2") = Empty Then

Dim answer As String
Phrase = "'Please insert the general data"

Title = "Warning" _
answer = MsgBox(Phrase, vbExclamation, Title)

Else

('jGtenerate atable with the block size, in order to the user insert the blocks's name
and type.



ActiveSheet.Cells(7, 1) = “General Data"
ActiveSheet.Cells(10, 1) = "Name"
ActiveSheet.Cells(l 1, 1) = "Type"
Aptivpd ppt rfilWQ y*—*Th1 f*
ActiveSheeL Cells( 12, 1) = "Operation"

Range(Cells(10, 1), Cells(12, 1+ blocks)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
Weight'= xIThin _
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
.WEI?h = xIThin _
1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous

1 Veigt = XIThin _
.ColorIndex = xJAutomatic
End With

With, Selection.Borders(xIEdgeRight)
«LineStyle = xIContinuous
IWeight = xIThin _
*Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xlAutomatic
End With _ _
With Selection.Borders(xlInsideLlorizontal)
I LineStyle = xIContinuous
1 Veight = XIThin _
.ColorIndex = xIAutomatic
End With
Range(Cells(9, 2), Cells(9, 1+ blocks)).Select
With Selection
HorizontalAlignment = xICenter
I VerticalAlignment = xIBottom
I WhapText = False
I Orientation = 0
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AddIndent = False
IndentLevel = 0
ShrinkToFit = False
I ReadingOrcer = xIContext
MergeCells = False
End Wi
Selection. I\/Ierg
Selection.Borders xIDlagonaIDown) LineStyle = xINone
Selection.Borders xID|agonaIUE LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContlnuous
I Veight = xIMedium
1 Colorinex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
Wel?h =xIMedium
1 Colorinex = x|Automatic
End With
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
I Veight = xIMedium
-ColorIndex = x|Automatic
End With _ ¢
Selection.Borders(xlInsideVertical).LineStyle = xINone

Activeheet Cells(14, 3) = “Components™
ActiveSheet.Cells(15, 1) = "Name"

Activesheet.Cells( 16, 1) = “Molecular weight (g/mol)"
ActiveSheet.Cells( 17, 1) = "Hazardous™
ActiveSheet.Cells(1 8, 1) = "Type"

'Generate a table with the comPonents size, in order to the user insert the
components's name and their molecular weight.

RanF (Cells(15, 1), Cells(gl8 2 + components)).Select
Application. CutCap ?/Mo e = False
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE 'LineStyle = xINone
With Selection.Borders(xIEdgeLeft)

I LineStyle = xIContmuous



1 Veight = xIThin _
1 Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
1 Veight = xIThin _
1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
1 Veight'= xIThin _
1 Colorindex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
ILineStyle = xIContinuous
|We|?h = XIThin _
1 Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
ILineStyle = xIContinuous
|We|?h = XIThin /
1 Colorindex = x|Automatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
I LineStyle = xIContinuous
|We|?ht = XIThin :
1 Colorindex = xIAutomatic
End With
Range(Cells(14, 3), Cells( 14, 2 + components)).Select
With Selection
IHorizontalAlignment = x|Center
IVerticalAlignment = xIBottom
1 WhapText = False
1 Orientation =0
1 Addincent = False
1indentLevel = 0
1ShrinkToFit = False
IReadingOrder = xIContext
1 MergeCells = False
End With
SeIectgon.Merge _ _
Selection.Borders(xIDiagonalDown). LineStyle = xINone
Selection. Borders xIDlagonaIUE). LineStyle= xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
I Weight'= xIMedium
I Colorindex = x|Automatic
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End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
Weight' = xIMedium
.ColorIndex = xlAutomatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
+LineStyle = xIContinuous
I Weight = xIMedium
1 Colorindex = x|Automatic
End With _ —R
Selection.Borders(xlInsideVertical).LineStyle = xINone
Range(Cells(15, 1), Cells(15, 2)).Select
With Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
(Orientation = (
*AddIndent = False
1 IncentLevel =0
ShrinkToFit = False
1 ReadingOrder = xIContext
.Mer_%eCeIIs = False
End With
Selection.Merge
Range(Cells(16, 1), Cells(16, 2)).Select
With Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
Addindent = False
-IndentLevel = 0
1ShrinkToFit = False
ReadingOrder = xIContext
I l\/lerﬁe lls = False
End Wit
Selection.Merge
Range(Cells(17, 1), Cells(17, 2)).Select
With Selection
I Horizontal Alignment = xICenter
*VVerticalAlignment = xIBottom
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. rapText = False
1 Orientation = 0
1 Adalngent = False
lindentLevel = 0
1ShrinkToFit = False
I ReagingOrder = xIContext
1 MergeCells = False
End With
Selection.Merge
Range(Cells(18, 1), Cells(18, 2)).Select
With Selection
I Horizontal Alignment = xICenter
I VerticalAlignment = xIBottom
I WhapText = False
1 Orientation =0
1 Adolngent = False
I IndentLevel = 0
1 ShrinkToFit = False
IReadingOrder = xIContext
1 MergeCells = False
End With
Selection.Merge

End If
End Sub

Private Sub CommandButtonl_Click()
blocks = ActiveSheet Range("C2")
streams = ActiveSheet.Range("C3"
comP_onents = ActiveShegt. angle_g' H2")
reactions = ActiveSheet.Range("H3")

inblo =0
numreact - 0

Do While inblo <= blacks - 1

|f ActiveSheet.Cells(l 1,2 + inblo) = "Reactor* Then
numreact = numreact + 1

End If

inblo = inblo + 1



Loop

Dim fl As Workbook
Dim fi2 As Workhook

Set fi2 = ActiveWorkbook

b= TextBoxl _
Workhooks.Open Filename:=h

Set fi = ActiveWorkbook
fi.Activate

'Copy components Name

Dim compO

ReDim comp(components - 1)
hj=0

Do While hj <= components - 1

ﬁom%(hjr) |: ActiveWorkbook ActiveSheet.Cells(K) + hj, 4)
Rl

Loop
‘Copy flow-rates
Dim co()
ReDim co(components - 1, streams - 1)
50
Do While a <= components - 1
Do While ¢ <= streams - 1

co(a, ¢) 1: ActiveWorkhook.ActiveSheet.Cells(K) + &, 6 + ¢)
C=C+

Loop

312



313

C

0
a=a

-a+ 1
Loop
'Copy temperature

Dim tempo
Dim Inctem As Integer

ReDim temp(streams - 1)
inctemp =0
Do While inctemp <= streams - 1

temp(inctempg = ActiveWorkbook.ActiveSheet.Cells(6, 6 + inctemp)
Inctemp = Inctemp + 1

Loop
'Copy pressure

Dim pre()
Dim Incpre As Integer

ReDim pre(streams - 1)
incpre =0
Do While incpre <= streams - 1

pre(incpre) = ActiveWorkbook.ActiveSheet.Cells(7, 6 + incpre)
Incpre = Incpre + 1

Loop
'Copy the streams names

Dim names
Dim Incna As Integer

ReDim names(streams - 1)
incha =0
Do While incna <= streams - 1
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names(incna) = ActiveWorkbook ActiveSheet.Cells(3, 6 + incna)
Incna = Incna + 1

Loop
fi2. Activate
'Paste flow-rates

a=0
c=0

Do While a <—components - 1
Do While ¢ <= streams - 1

Active\/\{orkbook.ActiveSheet.CeIIs(26 +4,2+C)=co(a C)
c=c+

Loop

c=0
a=atl

Loop

'Paste temperature

inctemp = 0

Do While inctemp <= streams - 1
ActiveWorkbook.ActiveSheet.Cells(27 + components, 2 + inctemp) =

temp(inctemp)
Inctemp = Inctemp + 1

Loop

'Paste pressure

incpre = 0

Do While incpre <= streams - 1

ActiveWorkbook.ActiveSheet.Cells(28 + components, 2 + incpre) = pre(incpre)
Incpre = Incpre + 1



Loop

Paste the streams names

incna = o

Do While incna <= streams - 1

ActiveWorkbook.ActiveSheet.Cells(22, 2 + incna) = names(incna)
incna = incna +

Loop

'Inc =0

'Do While inc <= streams

‘ActiveWorkbook.activesheet CeIIs(e + components, 2 + inc).FormulaRICI =
"=SUM((INDIRECT(" E

GeneralDatalRl 1C4&™]C™ JFALSE)):(INDIRECT(""R[-1]C™ FALSE)))"
inc=inc +

'Loop

End Sub

End Sub

Sub gentable_sustainpro_sub3()

blocks = ActiveSheet Range("C2")
streams = ActiveSheet.Range("C3")
components ActiveSheet. ange(3H2
reactions = ActiveSheet.Range("H

'MVA Information
'Cycle to insert the name of reactions in the table

b: 1
Do While b <= reactions
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@ctiB/eSheet.CeIIs(M + components +b, ) ="R"&D
=0+,

Loop

'Cycle to insert the name of components in the table
d=o
Do While a <= components - :

ActiveSheet.Cells(34 + components, 2 + a) = ActiveSheet.Cells(26 + a, 1)
a=at:

Loop
'Create a table

ActiveSheet.Ran?e(CeIIs(33 + components, 2), Cells(33 + components, 1+
components)). Select
ith Selection
Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
lindentLevel = 0
ShrinkToFit = False
I ReadingOrder = xIContext
I Merge lls = False
End Wit
Selection.Merge _
Range(CeIIsé34 + components, 1), Cells(34 + components + reactions, 1+
compone_nts)%. elect _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
.Lm_eStyle = xIContinuous
"Weight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
I V\/e|g|ht = XIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
I Weight = xIThin



.ColorIndex = x|Automatic

End With _

With Selection.Borders(xIEdgeRight)
»LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With _ _

With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous

1 Weighit = xIThin _
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xlInsideHorizontal)
.LmeStYIe = XIContinuous
Weight = xIThin _
.Colorindex = x|Automatic
End With
ActweSheet.Ran%e(CeIIs(33 +components, 2), Cells(33 + components, 1
compone_nts)%. Select = _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xID|agonaIUE).L|neSter = XINone
With Selection.Borders(xIEdgeLeft)
.LmeStz/Ie = x|Continuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(x|IEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
LColorindex = xlAutomatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
'Wel?ht =xIMedium
1 Colorlndex = xIAutomatic
End With _
With, Selection.Borders(xIEdgeRight)
.LmeStz/Ie = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With

ActiveSheet.CeIIs&33 + components, 2) = "Components”
ActiveSheet.Cells(31 + components, 1) = "Reactions"

ActiveSheet.CeIIsE&Bl + components, 1).Select
Selection.Font.Bold = True
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With Selection.Font
Name = "Arial"
Sze=12
Strikethrough = False
.SuBersg:rlpt = False
Su s_antz False
[OutlineFont = False
1 Shaoow=False
.Underline = xIUnderlineStyleNone
.ColorIndex = xIAutomatic
TintAndShade = 0
.ThemeFont = xIThemeFontNone
End With

'Demand Prices
ActiveSheet.Cells(36 + components + reactions, 1) = "Price"

ActweSh_eet.CeIIsé% + components + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
Slze=12
Strikethrough = False
.SuBers_crlpt = False
Su s_ant = False
.OutlineFont = False
Shadow =False
.Underline = xIUnderlineStyleNone
1 Colorlndex = xIAutomatic
TintAndShade = 0
1 ThemeFont = xIThemeFontNone
End With _
ActiveSheet.Cells(40 + components + reactions, 1) = "Type" _
ActiveSheet.Cells(38 + components + reactions, 2) = "Demand streams Price (§/kg)"

'Code to insert the names of the demand streams

d=o
b:O

Do While a <= streams - 1
|f ActiveSheet.Cells(24, 2 + a) = 0 Then
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ActiveSheet.Cells(39 + components + reactions, 2 + b) = ActiveSheet.Cells(22,
2 ta
=h+ .

End If
da=at:

Loop

'Cycle to insert the name of components in the table
C=o
Do While ¢ <= components -

As\ctiveSheet.Cells(M + components + reactions + ¢, 1) = ActiveSheet.Cells(26
+C 1
C=C+:

Loop
'Insert table

ActiveSheet.Range(Cells(38 + components + reactions, 2), Cells(38 + components +
reactions, 1+ )). Select
With Selection
Horizontal Alignment = xiCenter
1 VerticalAlignment = x|Bottom
WrapText = False
Orientation =0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
ReadingOrder = xIContext
.Mer_?e ells = False
End With
Selection.Merge

ActiveSheet.Range(Cells(39 + components + reactions, 1), Cells(40 + components +
components + reactions, ; +b)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
Weight'= xIThin _
.ColorIndex = xIAutomatic
End With
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With Selection.Borders(xIEdgeTop)
.LlneStz/Ie = XIContinuous
Weight = xIThin _
.Colorindex = x|Automatic

End With

With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous

1 Wighit = XIThin _
LColorIndex = x|Automatic
End With

With Selection.Borders(xIEdgeRight)
.LmeStk/le = xIContinuous
Weight = xIThin _
.Colorindex = x|Automatic
End With _ _
With Selection.Borders(xlInsideVertical)
I LingStyle = xIContinuous
1 Weight = xIThin _
.ColorIndex = xIAutomatic
End With i
With Selection.Borders(xlInsideHorizontal)
.LmeSt?/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With

ActiveSheet.Ran eﬁCeIIs(38 + components + reactions, 2), Cells(38 + components
I reactions, 1« +)).Select :
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgeLeft)
*LineStyle = xIContinuous

I Weight = xIMedium
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
.Welght = xIMedium
1 Colorlndex = x|Automatic

End With

With Selection.Borders(xIEdgeBottom)
.LmeStyle = xIContinuous
Weight = xIMedium
.Colorndex = xIAutomatic

End With

With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
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1 Weight = xIMedium

1 Colorlndex = xlAutomatic
End With _ o
Selection.Borders(xlInsideVertical).LineStyle = xINone

ActiveSheet.Range(Cells(39 + components + reactions, 2), Cells(40 + components
+ components - reactions, « +b)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDmgonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
-LmeStYIe = xIContinuous
‘Weight = xIMedium
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
IWeight = xIMedium
IColorIndex = xlAutomatic
End With
With Selection.Borders(xIEdgeBottom)
ILineStyle = xIContinuous
I Weight = xIMedium
1 Colorinoex = xIAutomatic
End With :
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
1 Weight = xIMedium
1 Colorinoex = xIAutomatic
End With

With Selection.Borders(xlInsideHorizontal)
ILineStyle = xIContinuous
1 Weighit = xIThin _
1 Colorlndex = xAutomatic

End With

ActiveSheet.Range(CeIIs£40 + components + reactions, 1), Cells(40 + components
+ components + reactions, 1)).Select =
Selection.Borders(xIDiagonalDovvn). LineStyle = xINone
Selection.Borders xID|agonaIU€).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
1 Weight = xIMedium
1 Colorlnoex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous



322

Weight = xIMedium
.ColorIndex = xIAutomatic

End With

With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous

1 Weight = xIMedium
.Colorindex = x|Automatic
End With

With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
Weight'= xIMedium
«Colorindex = xlAutomatic

End With _ _

With Selection.Borders(xlInsideHorizontal)
.LmeStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic

End With

Selection.Font.Bold = True

Selection.Font.Colorlndex = 11

ActlyeSheet.Ran%e(ICeIIs(38 + components + reactions, 2), Cells(39 + components
+ reactions, : +b)).Select

Selection.Font.Bold = True

Selection.Font.Colorlndex = 11

ActiveSheet.Range(Cells(38 + components + reactions, 1), Cells(39 + components
+ components + reactions, 1+ b)). Select
ith Selection

FlorizontalAlignment = xICenter
*VVerticalAlignment = xIBottom
WrapText = False
I Orientation = 0
AddIndent = False
ndentLevel =0
ShrinkToFit = False
I ReadingOrder = xIContext

End With

'FEED PRICES

Cycle to insert the name of components in the table

d=o
Do While a <= components - 1

_ActiveSheet.Cells(44 + components * 2 + reactions, 2 + ) =
ActiveSheet.Cells(26 +a, 1)



da=at:
Loop

ActiveSheet.CeIIs§43 + components *2 + reactions, 2) = "Feed streams"
ActiveSheet.Cells(45 + components * 2 +reactions, 1) = "Price (§/kg)"

'Insert table

ActiveSheet.Range(Cells(43 + components * 2 + reactions, 2), Cells(43 +
cor\rll\Fonents *, + reactions, . + components)).Select
ith Selection
HorizontalAlignment = xICenter
*VVerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
I IndentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
| Merrg]e lls = False
End Wit
Selection.Merge

ActiveSheet.Range(Cells(44 + components * 2 + reactions, 1), Cells(45 +
components *2 +reactions, « + compone_nts%).SeIect
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.Lm,eStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
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End With _ _
With Selection.Borders(xlInsideVertical)
.LmeStklle = xIContinuous
Weight = xIThin _
.ColorIndex = x|Automatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
.LmeStE/Ie = xIContinuous
Weight = xIThin _
.Colorndex = xIAutomatic
End With

ActiveSheet.Range(Cells(43 + components * 2 + reactions, 2), Cells(43 +
components * 2 + reactions, 1+ components)). Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)

|L|neStYIe = xIContinuous

Weight = xIMedium

.Colorndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

|L|neStYIe = xIContinuous

IWeight = xIMedium

.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)

-LmeStz/Ie = xIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)

.LmeStz/Ie = xIContinuous

IWeight = xIMedium

.ColorIndex = xIAutomatic
End With _ o
Selection.Borders(xlInsideVertical).LineStyle = xINone

ActiveSheet.Range(Cells(44 + components * 2 + reactions, 2), Cells(45 +
components *2 + reactions, : + compone_nts%).SeIect

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xID|agonaIUE).L|neSter = XINone
With Selection.Borders(xIEdgeLeft)

.LmeStyle = xIContinuous

Weight = xIMedium

*Colorindex = xIAutomatic
End With



With Selection.Borders(xIEdgeTop)
1 LineStyle = xIContinuous

I Weight = xIMedium
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xIEdgeBottom)
.LlneStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With _

With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous

1 Weight = xIMedium
.Colorndex = x|Automatic
End With

With Selection.Borders(xlInsideHorizontal)
.LlneStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With

ActiveSheet.Cells(45 + components *2 + reactions, 1).Select
Selection.Borders(xIDiagonalDown). LineStyle = xINone
Selection.Borders xID|agonaIU|E)).LmeStyle = XINone
With Selection.Borders(xIEdgeLeft)

I LineStyle = xIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

.LlneStYIe = xIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

.LmeStyle = xIContinuous

|We|?h = XIMedium

1 Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)

.LmeStyle = x|Continuous

Weight = xIMedium

«Colorindex = x|Automatic
End With
Selection.Font.Bold = True
Selection.Font.Colorlndex = 11
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ActiveSheet.Range(Cells(43 + components * 2 + reactions, 2), Cells(44 +
components *» + reactions, : + components)).Select

Selection.Font.Bold = True

Selection.Font.Colorindex = 11

ActiveSheet.Range(Cells(43 + components * » + reactions, 1), Cells(45 +
components *, + reactions, : + components)).Select
ith Selection
I Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentLevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
End With

I UTILITY PRICES

ActiveSheet.Cells(47 + components * 2 + reactions, 1) = "Utility Price"
ActiveSheet.Cells(47 + components * 2 + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"

Size= 12

Strikethrough = False

|SuBerspr|pt = False

Su s_crlEt = False
.OutlineFont = False
Shadow=False
.Underline = xIUnderlineStyleNone
.ColorIndex = xIAutomatic
TintAndShade = 0
.ThemeFont = xIThemeFontNone

End With

ActiveSheet.Cells(49 + components * 2 + reactions,
ActiveSheet.Cells(49 + components * 2 + reactions,

21 Utilities"
ActiveSheet.Cells(50 + components *2 + reactions, %

1

1

Price”
Fleating(HP)($/GJ)"
Fleating(LP)($/GJ)"
Cooling($/GJ)"
Electricity($/kWh)"

ActiveSheet.Cells(51 + components * 2 + reactions,
ActiveSheet.Cells(52 + components * 2 + reactions,
ActiveSheet.Cells(53 + components *» + reactions,

'Create a table



ActiveSheet.Range(Cells(49 + components * 2 + reactions, 1), Cells(53 +
components *» + reactions, - )).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle"= xINone
With Selection.Borders(xIEdgeLeft)

LineStyle = xIContinuous

Weight = xIThin _

*Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)

LineStyle = xIContinuous

I Weigrit = xIThin _
*ColorIndex = xIAutomatic
End With

With Selection.Borders(xIEdgeBottom)
oL ineStyle = xIContinuous
Weight = xIThin _
*Colorindex = xIAutomatic

End With _

With Selection.Borders(xIEdgeRight)
oL ineStyle = xIContinuous
Weight = xIThin _
*Colorindex = xIAutomatic

End With _ ]

With Selection.Borders(xlInsideVertical)
sLineStyle = xIContinuous
*Weight = xIThin _
.ColorIndex = xIAutomatic

End With _ _

With Selection.Borders(xlInsideHorizontal)
sLineStyle = xIContinuous
Weight = xIThin _
*ColorIndex = x|Automatic

End With

With Selection
*HorizontalAlignment = xICenter
*Vertical Alignment = xIBottom
WrapText = False
*Qrientation = 0
*AddIndent = False
JndentLevel =0
ShrinkToFit = False
*ReadingOrder = xIContext
*MergeCells = False

End Wi



ActiveSheet.Range(Cells(49 + components *2 +reactions, 1), Cells(49 +
components *» + reactions, - )).Select

Selection.Font.Bold = True
Selection.Font.Colorindex =11 _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle'= xINone
With Selection.Borders(xIEdgeLeft)

LineStyle = xIContinuous

1 Weight = xIMedium

1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)

.LmeStyle = xIContinuous

Weight = xIMedium

.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)

LineStyle = xIContinuous

I Weight = xIMedium
.Colorindex = xIAutomatic
End With

With Selection.Borders(xIEdgeRight)
.LlneStYIe = XIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic

End With

With Selection.Borders(xlInsideVertical)
.LmeStyle = XIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic

End With

'HEAT EXCHANGED
C=o

a=0

h=0

Do While a <= hlocks - 1

If ActiveSheet.Cells(l 1, 2 + ag = "HE" Or ActiveSheet.Cells(11, 2 - a) =
"Reactor" Or ActiveSheet.Cells(l 1, 2 + a) = "Filtration" Then

_ ActiveSheet.CeIIs£58 + components *2 +reactions, 2 + b) =
ActlveSh_eet.CeIIs&lo 1 9)
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ActiveSheet.Cells(63 + components *2 + reactions, 2 + b) = "Cp(kd/kg-C)M
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b:b+1
Else

IfActiveSheet.CeIIséI 12+ a% ="Pump" Or ActiveSheet.Cells(l 1,2 + a) =
")Corn "_Or"A]gHveSheet. ells(1 1,2 + a) = "Centrifuge” Or ActiveSheet.Cells(l 1, 2 +
a) = "Mixer" Then

~ActiveSheet.Cells(58 + components *2 + reactions, 2+ b) =
ActlveSheet.Cells(K% 2+ a% _
ells(63 + components * 2 + reactions, 2 + b) = "Den(kg/m3)M

ActiveSheet,
b: +
Else

|f ActiveSheet.Cells(l 1, 2 + &) = "Column" Then
~ActiveSheet.Cells(67 + components * 3 + reactions, 2 +¢) =
ActiveSheet.Cells(K), 2 + )
C=Ct:
Else

|f ActiveSheet.Cells(l 1, 2 + a) = "Evap" Or ActiveSheet.Cells(1 1,2 + a) =
"Cond" Then

_ ActiveSheet.Cells(58 + components *2 + reactions, 2 + b) =
ActlveSheet.CeIls(K?w, 2+3) _
ActiveSheet.Cells(63 + components * 2 + reactions, 2 + b) =
"Hvap(kJ/kgE)"

1

End If
End If
End If
End If
azat
Loop

'Insert a table
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Ifh=10Then
Else

éctlvetS,hqgt.Cells(SS + components * 2 + reactions, 1) = "Heats and Component's
roperties _
AcheSheet.CeIIséSS + components * 2 + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
1 Nae = "Arial"”
1512¢ = 12
I Strikethrough = False
|Sugers_cr|pt = False
1Supscript = False
I QutlingFont = False
I Saoow=False
1 Underline = xlUnderlineStyleNone
1 Colorlndex = xIAutomatic
I TintAndShade = 0
I ThemeFont = xIThemeFontNone
End With _
ActiveSheet.Cells(61 + components * 2 + reactions, :
ActiveSheet.Cells(59 + components * 2 + reactions, .
ActiveSheet.Cells(60 + components * 2 + reactions, : _
ActiveSheet.Cells(62 + components * 2 + reactions, +) = "Electrical work (kW)"
ActiveSheet.Cells(63 + components * 2 + reactions, : ) = "Properties”
ActiveSheet.Cells(57 + components * 2 + reactions, =) = "Units"

"Heating duty (HP J/hr}"

"Cooling duty (GJ/hr)"
"Heating duty (LP)(GJ/hr)"

Cycle to insert the name of components in the table

Do While d <= components -

_ActiveSheet.Cells(64 + components * 2 + reactions + d, 1) =
ActlvdeShget.Ce!Is(ZG +d, 1)
=0+

Loop

ActiveSheet.Range(Cells(57 + comgonents *2 + reactions, 2), Cells(57 +
components *2 +reactions, 1 +b)).Select

ith Selection

I Horizontal Alignment = xICenter

1 VerticalAlignment = xIBottom

1 WhapText = False

1 Orientation = 0



AddIndent = False
IndentLevel = o
ShrinkToFit = False
I ReadingOrder = xIContext
MergeCells = False
End With
Select!on.Merge _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
sLineStyle = xIContinuous
.Wel?h = XIMedium
1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIMedium
.Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
.Lln.eStyle = XIContinuous
Weight = xIMedium
.Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
.Lm.eStyle = xIContinuous
Weight = xIMedium =~
.ColorIndex = xIAutomatic
End With _ o
Select[on.BordersﬁxlIn5|deVert|caI).LlneSter = xINone
Selection.Font.Bold = True
Selection.Font.ColorIndex = 11

ActiveSheet.Range(Cells(58 + companents * 2 + reactions, 1), Cells(63
components * 3 + reactions, 1+ h)).Select
Selection. Borders(xIDiagonalDown). LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With



With Selection.Borders(xIEdgeBottom)
.LlneStyle = xIContinuous
*Weight = xIThin _
*Colorindex = xIAutomatic

End With _

With Selection.Borders(xIEdgeRight)
.LmeSter = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With _ _

With Selection.Borders(xlInsideVertical)
I LineStyle = xIContinuous
Weight'= xIThin _
.ColorIndex = xIAutomatic

End With _ _

With Selection.Borders(xlInsideHorizontal)
sLineStyle = xIContinuous

1 eigtit = xIThin _
.ColorIndex = xIAutomatic
End With

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDmgonalUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
.Lm_eStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.LmeStl/Ie = xIContinuous
Weight = xIMedium
*Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
Weight'= xIMedium
*Colorndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
LineStyle = xIContinuous

I Weigrt = xIMedium
.ColorIndex = xIAutomatic
End With

With Selection.Borders(xlInsideVertical)
.LmeStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic

End With



With Selection.Borders(xlInsideHorizontal)
.LmeStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic

End With

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 2), Cells(58 +
components *2 + reactions, : + h)).Select

Selection.Font.Colorlndex = 11

Selection.Font.Bold = True

ActiveSheet.Range(Cells(58 + components *2 + reactions, 1), Cells(63 +
components * 3 + reactions, 1)).Select

Selection.Font.Colorindex =" 11

Selection.Font.Bold = True

ActiveSheet.Range(Cells(63 + components * 2 + reactions, 2), Cells(63 +
components * 3 + reactions, 1+ h)).Select

Selection.Font.Bold = True

Selection.Font.Colorindex = 11

ActiveSheet.Range(Cells(58 + components *2 + reactions, 2), Cells(63 +
components * 3 + reactions, 1+ b)).Select
Selection.Borders(xIDiagonalDown). LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIMedium ~
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.LlneStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.LlneStyle = xIContinuous
Weight = xIMedium
LColorindex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.Lm_eStyle = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideVertical)
LineStyle = xIContinuous
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1 Weight = xIThin _
1 Colorlndex = x| Automatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
I LineStyle = xIContinuous
|We|?ht = xIThin _
1 Colorlndex = x| Automatic
End With

ActiveSheet.Range(Cells(58 + components * 2 + reactions, 1), Cells(58 +
components *» + reactions, : + h)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xID|agonaIUE).L|neSter = XINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
.WEI?ht =xIMedium
1 Colorlndex = x|Automatic
End With
With Selection.Borders(xIEdgeTap)
LineStyle = xIContinuous
I Weight = xIMedium
1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
.LmeStYIe = xIContinuous
.Welgh =xIMedium
1 Colorlnoex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
|L|n_eSt?/Ie = xIContinuous
IWeight = xIMedium
IColorindex = x|Automatic
End With

ActiveSheet.Range(Cells(63 + components * 2 + reactions, 1), Cells(63 +
components * 3 + reactions, 1+ b)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LlneSter = XINone
With Selection.Borders(xIEdgeLeft)

I LineStyle = xIContinuous

|We|(I]ht =xIMedium

1 Colorlndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)

ILineStyle = xIContinuous

I Weight = xIMedium

IColorIndex = xIAutomatic



End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
1 Weight = xIMedium
1 Colorlndex = x| Automatic
End With _
With Selection.Borders(xIEdgeRight)
I LingStyle = xIContinuous
1 Weight = xIMedium
1 Colorlndex = x|Automatic
End With

ActiveSheet.Range(Cells(57 + components * 2 + reactions, 1), Cells(63 +
conVUJ_onents * 3+ reactions, 1+ h)).Select
ith Selection
I Horizontal Alignment = xICenter
1 \Vertical Alignment = xIBottom
IWrapText = False
1 Qrientation =0
I Addindent = False
1 Indentlevel = 0
1ShrinkToFit = False
I ReadingOrder = xIContext

End With
End If
Ifc>0 Then
ActiveSheet.Cells.ss + components * 3 + reactions, 1) = "Cond_ensessGJ/hr}M
ActiveSheet.Cells(72 + components * 4 + reactions, 1) = "Reboiler (HP)(GJ/hr
ActiveSheet.Cells(73 + components * 4 + reactions, 1) = "Reboiler (LP)(GJ/hr)
ActiveSheet.Cells(70 + components * 3 + reactions, 2) = "Hv(kJ/kg)"
ActiveSheet.Cells(75 + components * 4 + reactions, 2) = "Hv(kJ/kg)"
ActiveSheet.Cells(69 + components * 3 + reactions, 1) = "Streams
ActiveSheet.Cells(74 + components * 4 + reactions, 1) = "Streams"

'Cycle to insert the name of components in the table

ol -0 _
Do While ¢l <—components - .

~ActiveSheet.Cells(71 + components * 3 + reactions +cl, 1) =
Actlve|8hee|t.CeIIs(26 +cl, 1)
Cl =Cl +:



C2=o

Do While ¢2 <= components - 1

_ActiveSheet.Cells(76 + components * 4 + reactions + ¢2, 1) =
ActiveSheet.Cells(26 + c2, 1)
C2=0C*:

Loop
'Insert table

ActiveSheet.Range(Cells(67 + components * 3 + reactions, 1), Cells(75 +
components * 5 + reactions, 1+ c)).Select
ith Selection
Horizontal Alignment = xICenter
Vertical Alignment = xIBottom
WrapText = False
I0rientation = 0
AddIndent = False
I IndentLevel = 0
ShrinkToFit = False
I ReadingOrder = xIContext
.Mer%e(:ells = False
End With _ _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle’= xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = x|Continuous
I Weighit = xIThin _
1 Colorndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
I Weigrit = xIThin _
1 Colorndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
I Weight'= xIThin _
1 Colorlndex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
I LingStyle = xIContinuous
1 Weight = xIThin _
1 Colorndex = x|Automatic
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End With _ _
With Selection.Borders(xIInsideVertical)
.LmeStk/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With _ _
With Selection.Borders(xlInsideHorizontal)
-LmeStYIe = xIContinuous
.Wel?h =xIThin _
1 Colorlndex = xIAutomatic
End With

ActiveSheet.Range(Cells(67 + components * 5 + reactions, 1), Cells(67 +
components * 3 + reactions, 1+ c)).Select

Selection.Font.Bold = True

Selection.Font.ColorIndex = 11 :

Selection.Borders(xIDiagonalDown).LineStyle = xINone

Selection.Borders xIDlaglonaIUp)..LmeSter = xINone

With Selection.Borders(xIEdgeLefit)
.Lm_eStYIe = xIContinuous
Weight = xIMedium
1ColorIndex = xIAutomatic

End With

With Selection.Borders(xIEdgeTop)
.LmeStYIe = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With

With Selection.Borders(xIEdgeBottom)
.LmeStz/Ie = x|Continuous
IWeight = xIMedium
LColorIndex = x|Automatic

End With _

With Selection.Borders(xIEdgeRight)
.Lm_eStyle = xIContinuous
IWeight = xIMedium
.ColorIndex = xIAutomatic

End With _ _

With, Selection.Borders(xlInsideVertical)
.Lln_eSti/Ie = xIContinuous
IWeight = xIThin _
.Colorindex = x|Automatic

End With

ActiveSheet.Range(Cells(70 + components * 3 + reactions, 2), Cells(70 +
com _?hnesntls *t_3 + réactions, 1+ c)).Select
ith Selection
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Horizontal Alignment = xICenter
VerticalAlignment = xIBottom
IWrapText = False
Orientation = o
AddIndent = False
IndentLevel =0
ShrinkToFit = False
ReadingOrder = xIContext
.Mer%e ells = False
End With
Select[on.Mertge
Selection.Font.Bold = True
Selection.Font.ColorIndex = 11

ActiveSheet.Range(Cells(70 + components * 3 + reactions, 1), Cells(70 +
components * s + reactions, : + ¢)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders x|D|agonaIUE).L|neSter = XINone
With Selection.Borders(xIEdgeLeft)
.LmeStyle = xIContinuous
IWeight = xIMedium
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
.Lm_eStYIe = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
.Lm_eSt%/Ie = xIContinuous
IWeight = xIMedium
.ColorIndex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
.Lm_eSti/Ie = xIContinuous
Weight = xIMedium
.Colorindex = xIAutomatic
End With

ActiveSheet.Range(Cells(71 + components * 4 + reactions, 1), Cells(71 +
components * 4 + reactions, 1+ ¢)).Select

Selection. Borders(xIDiagonalDown). LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)

.Lm_eStyle = XIContinuous

Weight = xIMedium

ColorIndex = xIAutomatic



End With

With Selection.Borders(xIEdgeTop)
.Lln_eStk/le = XIContinuous
Weight = xIMedium
.Colorndex = xIAutomatic

End With

With Selection.Borders(xIEdgeBottom)
sLineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic

End With _

With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
Weight'= xIMedium
.ColorIndex = x|Automatic

End With _ _
ith Selection.Borders(xlInsideVertical)
-Lm_eStyle = xIContinuous
Weight = xIThin _
.ColorIndex = x|Automatic

End With

ActiveSheet.Range(Cells(75 + components * . + reactions, 2), Cells(75 +
cow)_onents * 4 + reactions, 1+ c)).Select
ith Selection
Horizontal Alignment = xICenter
1 VerticalAlignment = xIBottom
WrapText = False
Orientation =0
AddIndent = False
1 Ingentlevel = 0
ShrinkToFit = False
ReadingOrder = xIContext
I Merge lls = False
End Wit
Selection.Merge
Selection.Font.Bold = True
Selection.Font.Colorindex = 1

ActiveSheet.Range(Cells(75 + components * 4 + reactions, 1), Cells(75 +
components * 4 + reactions, 1+ c)).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)

.LmeStYle = xIContinuous

Weight = xIMedium

.ColorIndex = xIAutomatic



End With
With Selection.Borders(xIEdgeTop)
I LineStyle = xIContinuous
1 Weight = xIMedium
1 Colorndex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
1 LineStyle = xIContinuous
1 Weight = xIMedium
1 Colorlndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
I Weight = xIMedium
1 Colorlndex = x|Automatic
End With

ActiveSheet.Range(Cells(67 + components * 3 + reactions, 1), Cells(75
components * 5 + reactions, 1)).Select

Selection.Font.Colorindex =" 11

Selection.Font.Bold = True

End If

‘Reactions information
Dim dp As Integer
dp = ActiveSheet.Cells(l, 14)

ActiveSheet.Cells(77 + components * 5 + reactions, 1) = "Reactions"
ActiveSheet.Cells(77 + components * 5 + reactions, 1).Select
Selection.Font.Bold = True
With Selection.Font
1 Name = "Arial"
192=12
1 Strikethrough = False
1 Superscript = False
1Subscript = False
1 QutlineFont = False
iShadow = False
I Underline = xIUnderlineStyleNone
1 Colorindex = x|Automatic
1 TintAndShade = 0
1 ThemeFont = xIThemeFontNone
End With



ActiveSheet.Cells(79 + components * 5 + reactions, 1) = "Product"
ActiveSheet.Cells(80 + components * 5 + reactions, 1) = "Stream"

ActiveSheet.Range(Cells(79 + components * 5 + reactions, 1), Cells(80
components * 5 +reactions, 1+ dp)).Select
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
.LmeStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTap)
.LmeSt?/Ie = xIContinuous
*Weight = xIThin _
.Colorindex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
oLm_eStYIe = xIContinuous
Weight = xIThin /
«Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeSt?/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With

With, Selection.Borders(xlInsidel-lorizontal)
oLm_eStyle = xIContinuous
Weight = xIThin _
.Colorindex = xIAutomatic

End With

With Selection
1 Elorizontal Alignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
1 Addindent = False
I IndentLevel = 0
«ShrinkToFit = False
I ReadingOrder = xIContext
-Mer_?eCeIIs = False

End With



ActiveSheet.Range(Cells(79 + components * 5 + reactions, 1), Cells(80 +
components * 5 + reactions, 1)).Select

Selection.Font.Bold = True

Selection.Font.Colorindex = 11

ActiveSheet.Cells(82 + components * 5 + reactions, 2) =" its
'Insert the name of the reactive units and count them

inblo = o
numreact = o

Do While inblo <= blocks - 1
|f ActiveSheet.Cells(l 1,2 + inblo) = "Reactor" Then
_ ActiveSheet.CeIIs£83 +components * 5 + reactions, 2 + numreact) =
ActiveSheet.Cells(10, 2 + inblo)
numreact = numreact + .
End If
inblo = inblo +
Loop
'Insert the name of the reactions
Dim fini As Boolean
a=0
al =0
fmi - False
Do Until fini = True
If ActiveSheet.Cells(35 + components + &, 1) = 0 Then
fini = True
Else
_ActiveSheet.Cells(84 + components * 5 + reactions +al, 1) =
Act|veSheet.CeIIs<(:35 + components +a, 1

ActiveSheet.
a=at:

ells(85 + components * 5 + reactions + al, 1) = "Component"
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al=al +2

End If
Loop

ActiveSheet.Range(Cells(83 + components * 5 + reactions, 1), Cells(83 +
components * 5 + reactions *3, 1+ numreact)).Select
Selection.Borders(x|DiagonalDown). LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
.LmeStyle = xIContinuous
Weight = xIThin _
.ColorIndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
.LmeSt?/Ie = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
Weight'= xIThin _
.ColorIndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
.LmeStyle = xIContinuous
-Welgh = XIThin _
1 Colorlndex = x|Automatic
End With _ _
With Selection.Borders(xlInsideVertical)
I LineStyle = xIContinuous
Weight'= xIThin _
.ColorIndex = xIAutomatic
End With S
With Selection.Borders(xlInsideHorizontal)
I LineStyle = xIContinuous
Weight'= xIThin _
.Colorindex = x|Automatic
End With
With Selection
HorizontalAlignment = xICenter
VerticalAlignment = xIBottom
WrapText = False
Orientation = 0
AddIndent = False
IndentLevel =0



ShrinkToFit = False
ReadingOrder = xIContext
.Mer_?e ells = False
End With _
ActiveSheet.Range(Cells(82 + components * 5 + reactions, 2), Cells(82 +
components * 5 + reactions, 1+ numreact)).Select
ith Selection
HorizontalAlignment = xICenter
1 Vertical Alignment = xIBottom
I WrapText = False
1 Orientation= 0
1 Addindent = False
I IndentLevel = 0
1 ShrinkToFit = False
I ReadingOrder = xIContext
I Merge lls = False
End Wit
Selection.Merge
Selection.Font.Bold = True
Selection.Font.Colorindex = 11

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
I LineStyle = xIContinuous
I Weight = xIMedium =~
1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)
I LingStyle = xIContinuous
I Weight = xIMedium
1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
I LingStyle = xIContinuous
I Weight = xIMedium
1 Colorlndex = xIAutomatic
End With _
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
I Weight = xIMedium
1 Colorindex = x|Automatic
End With _ o
Selection.Borders(xIInsideVertical).LineStyle = xINone

ActiveSheet.Range(Cells(84 + components * 5 + reactions, 1), Cells(84 +
components * 5 + reactions * 3, 1)).Select



Selection. Font.Colorindex = 11
Selection.Font.Bold = True

ActiveSheet.Range(Cells(83 + components *5 + reactions, 2), Cells(83 +
components * 5 + reactions, 1+ numreact)).Select

Selection. Font.Bold = True
Selection.Font.Colorindex = 11

‘Safety
ActiveSheet Cells(87 + components * 5 + reactions * 3, 1) = "Components"

ActiveSheet.Cells(87 + components , 5 + reactions * 3.2} = "Flash Paint(° )"
ActiveSheet.Cells(87 + components . 5 + reactions *3.3) = "Boﬂmg Point(°C)"
ActiveSheet.Cells(87 + components , 5+ reactions *3,4) =" EL(%vol)"
ActiveSheet.Cells(87 + components , 5+ reactions * 3, 5) = "LEL (%vol)"
ActiveSheet.Cells(87 + companents 5 + reactions * 3, ) = "Toxic limit(ppm)"

ActiveSheet.Cells(85 + components * 5 + reactions * 3, 1).Select
Selection.Font.Bold = True
With Selection.Font
*Name = "Arial"
Size = 12
I Strikethrough = False
oSugers_crlpt = False
SU s_cr|Et= False
.QutlineFont = False
Shadow = False
-Underline = xIUnderlineStyleNone
.ColorIndex = xIAutomatic
I TirtAndShade = 0
1 ThemeFont = xIThemeFontNone
End With

ActiveSheet.CeIIsé85 + components * 5 + reactions * 3, 1; = "Safety"

Dim fg As Integer
fg=0
Do While fg <= components -

ActiveSheet.Cellsss +components * 5 + reactions * 3+ fg, 1) =
ActiveSheet.Cells(26 + fg, 1)

fg=1g+.
Loop
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ActiveSheet.Range(Cells(87 + components * 5 + reactions * 3, 1), Cells(87 +
components * 5+ reactions * 3, 6 )).Select
Selection.Font.Colorindex = 11 _
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xID|agonaIUE).LmeSter = XINone
With Selection.Borders(xIEdgeLeft)
.LmeStyle = xIContinuous
Weight = xIThin _
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeTop)
1 LineStyle = xIContinuous
Weight'= xIThin _
.Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
|We|?ht = XIThin _
1 Colorindex = x|Automatic
End With _
With Selection.Borders(xIEdgeRight)
*LineStyle = xIContinuous

1 Weight = xIThin _
«Colorindex = x|Automatic
End With

With, Selection.Borders(xlInsideVertical)
oLm_eStyle = xIContinuous
Weight = xIThin _
*Colorindex = x|Automatic

End With

ActiveSheet.Range(Cells(87 + components * 5 + reactions * 3, 1), Cells(87
components * e + reactions * 3, )).Select

Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders xIDlagonaIUE).LmeSter = xINone
With Selection.Borders(xIEdgeLeft)

*LineStyle = xIContinuous

.We|?h =xIMedium

1 Colorlndex = x|Automatic
End With
With Selection.Borders(xIEdgeTop)

I LineStyle = xIContinuous

Weight'= xIMedium

*ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)

LineStyle = xIContinuous
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Weight = xIMedium
.ColorIndex = xIAutomatic
End With
With Selection.Borders(xIEdgeRight)
.LineStyle = xIContinuous
.Wei?ht = xIMedium
1 Colorlndex = x|Automatic
End With
With Selection.Borders(xlInsideVertical)
.LineStyle = xIContinuous
.Wei?ht = xIThin
1 ColorIndex = xIAutomatic
End With
With Selection.Borders(xlInsideHorizontal)
LineStyle = xIContinuous
Weight = xIThin
.ColorIndex = xIAutomatic
End With
End Sub

Sub sustainpro_data()
Application.DisplayAlerts = False
Application.ScreenUpdating = False

Sheets("sustainpro_data").Visible = True

wb_ path = ThisWorkhbook.Path

pjjname = ThisWorkbook.Sheets("int_data”).Range("pj_name")
ease_number = ThisWorkbook.Sheetsg'int_data").Range]"case_number")
data_file_name = "sus " & pjname & case_number

wh_path = ThisWorkbook.Path
If Right(wb_path, 15) = "YProject Library" Then
dilrectory = Left(wb_path, Len(vwb_path) - 15) & "\SustainPro\SustainPro_data_file"
Else
(éirgclt]gry = wh_path & "\SustainPro\SustainPro_data_file"
n

data_file_path = directory & "\sustainpro_data.xls"
new_data_file path = directorK & "\" & data_file_name & "xls"
Sheets("int_data™).Range("path_sustainpro™) = new_data_file_path

‘check data

no_stream = Sheets("int_data").Range("no_stream")
no_unit = Sheets("int_data™).Range("no_unit")
no_comp = Sheets("int_data").Range("no_comp")



no_rxn = Sheets("int_data )Range( no_rxn")

nodp = Sheets("int_data ").Range("no_dp")

store_sh = "sustainpro”

space_sh = "“sustainpro_data"

processtype = Sheets("int_data").Range("process_type")
opt = Sheets("int_data™).Range("opt")
Sheets(space_sh).Select

Range(Cells(7, 1), Cells(5000, 5000)).Delete

'import data to sustainpro_data sheet

Sheets(space_sh) [cI = no_unit
Sheets?space h).[c3] = no_stream
Sheets(space_sh).[hl] = no_comp
Sheets(space_sh). 3 =N0_rxn
Sheets(space_sh).[nl] = no_dp
Sheets(space_sh).[n2] = process_type
Sheets(space_sh).[n3] = opt

al 5] = "Name"

al6] = "Molecular eight(g / mol)"
al7| = "Hazardous"

[a18] = "Type"

Range(Cells(15, 1), Cells(15 g;Merge
Range(Cells(16, 1), Cells(L6 Merge
Range%CeIIsél? 1; Cellsg ;;Merge
Range(Cells(18, 1), Cells Merge
CKppfo/cinrp — \ Qplppf

RangeECeIIs(9 1), Cells(14, no_unit + 1)).Copy
Sheets(space_sh). Select

|a7]. Select

ActiveSheet.Paste

Chppfe/ci™vp  Cplppt
RangeECeIIs(16, 2), Cells(20, no_comp + 1)).Copy
Sheets s?ace_sh).SeIect

[c 14]. Select

ActiveSheet Paste

room —"Ctrpgms"

[a22] = "Stream Name"

a23] = "Initial Unit"

a24] = "Final Unit"

a2b| = "Components (kg/ hr)"
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Sheets("'stream table™).Select
Range(Cells(9, 1), Cells(no_comp + 8, I)).Copy
Sheets(space_sh).Select
k126] Select
ctiveSheet.Paste
Sheets("'stream table™).Select
last_row = Range("a" & Rows.Count).End(xIUp).row
Range(Cells(5, 6), Cells(last_row, no_stream + 5)).Copy
Sheets(space_sh). Select
[b22],Select”
ActiveSheet Paste
'reactions
[a37] = "Reactions"
Sheets(store_sh).Select
Set to_find = [a:a].find(What:-'Reaction\Stoichiometric Coefficients",
LooklIn:=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _
MatchCase:=False, SearchFormat: =False)
IfNot to_find IsNothmg Then data_row - to_find.row
Range&CeIIs(data row, 1), Cells(no_rxn + data_row, no_comp + I)).Copy
Sheets(space_sh) Select
Cells(34 + no_comp, 1).Select
ActiveSheet Paste
row_one = 38 + no_comp + norxn
row_two = 40 + no_comp + no_rxn + no_comp
Rows(row_one & ~ & row_two).Select
Call Modulel.clear_table

Sheets(store_sh) .Select

Set to_find = [a:a].find(What:="Demand stream price", LookIn:=xIValues, _

LookAfixIPart, SearchOrder:=xIByRows, SearchDirection: =xINext,

MatchCase: False SearchFormat:=False)

IfNot to_find IsNothmg Then data_row = to_find.row

last_data_col = Cells(data_row + 3, Columns.Count).End(xIToLeft).Column

Range(Cells(data_row + 2, 1), CeIIs(data row + 4+ no_comp,
last_data_col)).Copy

Sheets{space_sh).Select

Cells(38 + no_comp + no_rxn, 1).Select

ActiveSheet.Paste

Sheets(store_sh).Select

Set tofind = [a:a].find(What:="Feed stream price", LookIn:=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _
MatchCase:=False, SearchFormat: =False)

IfNot to_find I Nothmg Then data_row = to_find.row
Range(Cells(data_row + 3, 2), Cells{data_row + 4, no_comp + 1)).Copy
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Sheets(space_sh).Select
Cells(44 + no_comp + norxn + nocomp, 2).Select
ActiveSheet.Paste

Sheets&store sh). Select
Set tojfind = [a:a].fmd(What:-"Utility Price”, LookIn:=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection: xINext
MatchCase:=False, SearchFormat; =False)
IfNot to_find IsNothmg Then data row = to_find.row
Range(Cells(data_row + 3,2), Cells(data_row + 6, 2)).Copy
Sheets(space_sh).Select
Cells(50 + no_comp + no_rxn + no_comp, 2).Select
ActiveSheet.Paste
Cells(55 + no_comp + no_rxn + no_comp, 1) = "Heats and Component's
Properties”
Cells(55 + no comp + no_rxn + no_comp, I).Font.Bold = True

Sheets(store_sh).Select
Settofind = [a:a].find(What Equipments", LookIn:=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection: xINext
MatchCase: False SearchFormat:=False)
IfNot to_find Is Nothing Then data_row = to_find.row
last_use_col 1= Cells(data_row + 3, Columns.Count).End(xIToLeft).Column
last_use co!2 = Cells(data_row +12 + no _comp,
Columns.Count).End(xIToLeft].Column

A A A cha,a_ro +,3%,, ccmp)+20.
last_use_coll)).Copy
Else
RangeﬁCelIs(data row + 2, 1), Cells(data_row + (3 *no_comp) + 20,
last Esed_cl? 2)).Copy
~En

Sheets(space_sh). Select
Cells(57 + no_comp + no_rxn + no_comp, 1).Select
Arrive Sheet Pfitte

*Cells(57 + (5 *no comp) + no_rxn + 20, 1) = "Reactions"

Cells(57 + (5 *no_comp) + no_rxn + 25, l).EntireRow.Select
Selection.MergeCells = False
Selection.ClearContents

SheetsQtnre cVA ¢plppf

Set to_find = [a:a].find(What:="Reaction Data", LookIn:=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection: xINext
MatchCase: False SearchFormat:=False)
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IfNot to find Is Nothing Then datarow =to_fmd.row

Range%CeIIs(data row + 2, 2), Cells(data_row + 3, no_dp + 1)).Copy

Sheets(space_sh).Select

Cells(57 + (5 *no_comp) + no_rxn + 22, 2).Select

ActiveSheet.Paste

Sheets(store_sh).Select

'second table of reaction data

lastusecol = Cells(I 1+ no_rxn + datarow,
Columns.Count).End(xIToLeft).Column

Range(Cells(10 + no_rxn + data_row, 1), Cells(I 1+ (3 * no_rxn) + data_row,
last_use_col)).Cop

Sheets(space_sh).Select

Cells(57 + (5 *no_comp) + no_rxn + 25, 1).Select

ActiveSheet.Paste

‘Safety

‘Safety

ActiveSheet.Cells(87 + no_comp * 5+ no_rxn * 3, 1)

_ “Components™
ActiveSheet.Cells(87 + no_comp *5 + no_rxn *3, 2€
¥

"FIash Point(°C)"
“Boiling Point(°C)"
" EL(%vol)"
"LEL (%vol)"
"Toxm I|m|t (ppm)'

ActiveSheet.Cells(87 + no_comp * 5+ no_rxn *3,3
ActiveSheet.Cells(87 + no_comp * 5+ no_rxn *3 4
AetiveSheet.Cells(87 + no_comp * 5+ no_rxn *3,5
ActiveSheet.Cells(87 + no_comp * 5+ no_rxn *3,6

ActiveSheet.Cells(85 + no_comp *5+ no_rxn * 3, 1).Select
Selection.Font.Bold = True
With Selection.Font
Name = "Arial"
1 Sze=12
Strikethrough = False
SuBerscrlpt = False
Subscript = False
1 OutlineFont = False
Shadow = False
*Underline = xlUnderlineStyleNone
1 Colorlndex = x|Automatic
1 TintAndShade = 0
I ThemeFont = xIThemeFontNone
End With

ActlveSheetCeIIsé85 +no_comp *5+no_rxn *3,1) = "Safety"

Dim fg As Integer
fg=0
Do While fg <= no_comp - 1
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ActiveSheet.Cells(8s +no_comp *5+no_rxn * 3 + fg, 1) = ActiveSheet.Cells(26
+ ffg 1)
g="fg+1

Loop

ActiveSheet.Range(Cells(87 + no_comp *5+ no rxn *3, 1), Cells(87 + no_comp *
5+n0_rxn *3, 6)).Select
Selection.Font.Colorindex = 11
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIThin
.ColorIndex = x| Automatic
End With
With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
.Wei?ht = xIThin
1 Colorlndex = xIAutomatic
End With
With Selection.Borders(xIEdgeBottom)
LineStyle = xIContinuous
Weight = xIThin
.ColorIndex = xlAutomatic
End With
With Selection.Borders(xIEdgeRight)
.LineStyle = xIContinuous
Weight = xIThin
.ColorIndex = x|Automatic
End With
With Selection.Borders(xlInsideVertical)
1 LineStyle = xIContinuous
-Weight = xIThin
.ColorIndex = xIAutomatic
End With

ActiveSheet.Range(Cells(87 + no_comp * 5+ nojrxn * 3, 1), Cells(87 + no_comp
*¥6 4+ n0_rxn *3, 6)%.Se|ect
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(xIDiagonalUp).LineStyle = xINone
With Selection.Borders(xIEdgeLeft)
LineStyle = xIContinuous
Weight = xIMedium
.ColorIndex = xIAutomatic
End With
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With Selection.Borders(xIEdgeTop)
LineStyle = xIContinuous
1 Weight = xIMedium
1 Colorindex = x|Automatic
End With
With Selection.Borders(xIEdgeBottom)
I LineStyle = xIContinuous
1 Weight = xIMedium
1 Colorlndex = xIAutomatic
End With
With Selection.Borders(xIEdgeRight)
I LineStyle = xIContinuous
1 Weight = xIMedium
1 Colorindex = x|Automatic
End With
With Selection.Borders(xlInsideVertical)
I LineStyle = xIContinuous
1 Weight = xIThin
1 Colorindex = xIAutomatic
End With
With Selection.Borders(xlInsideHorizontal)
I LineStyle = xIContinuous
1 Weight = xIThin
1 Colorndex = xIAutomatic
End With

Set space_fmd = [a:a].fmd(What:="Safety", LookIn:=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection: xINext
MatchCase: False SearchFormat:=False)
IfNot space_find Is Nothmg Then data_row_space = space_fmd.row
SIVippfefotrirp™oli Qplppf
Setto fmd = [a:a] find(What:="Safety", LookIn:=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection-= =XINext, _
MatchCase: False SearchFormat:=False)
IfNot to_find IsNothmg Then data_row = to_find.row
Range(Cells(data_row + 3, 1), Cells(data_row + 2 + no_comp, 6)).Copy
Sheets(space_sh).Select
Cells(data_row_space + 3, 1).Select
ActiveSheet. Paste
Sheets("sustainpro_data™).Visible = False

Sheets("start menu").Select

End Sub

Sub link_sustainpro_data()
Application.ScreenUpdating = False
Application.DisplayAlerts = False
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whl_ ame = ThisWorkbook .Name

b_path = ThisWorkhbook.Path
pj_name = ThisWorkbook.Sheets("int_data™).Range("pj_name")
case_number = ThisWorkbook. Sheets("int_data")4lange(*case_number")
newdatafilename = "sus "&pj_name & & case_number
processtype = ThisWorkbook.Sheets("int_data").Range("process_type")
opt = ThisWorkbook.Sheets("int_data").Range(*opf’)
whjpath = ThisWorkbook.Path

software_path = Left(wh_path, Len(wh_path) - 16) &
"\Software\SustainPro\sustainpro.xism™

data file_path = Left(wb_path, Len(wb_path) - 16) &
"\Software\SustainPro\sustainpro_data\sustainpro_data.xls"

new data file name=" & pj.name & & case_number
new_data_file path = Left(wb_path, Len(wb_path) - 16? &
"\Software\SustainPro\sustainpro_data\” & new data_file name & " xIs"
If Len(Dir$(new_data_file_path)) > 0 Then Kill new_data file_path

'fill out data_file_path / _
Sheets("int_data™).Range("path_sustainpro") = new_data_file_path

no_unit = Sheets("int_data™).Range("no_unit")
no_comp = Sheets("int_data").Range(*no_comp")
no_stream = Sheets("int_data™).Range("'no_stream")

Ifno unit>no comp And no_unit > no_stream Then last col - no unit+ 5
Ifno_comp > no_unit And no comp > no-stream Then last col = no_comp + 5
Ifno_stream > no_unit And no_stream > no_comp Then last_col = no_stream + 5

Application. Workbooks.Open (data_file_path)
wh2_name = ActiveWorkhbook.Name
Windows(whl_name).Activate
Sheets("sustainpro_data™).Visible = True
Sheets("sustainpro_data").Select

last_row = Range("a" & Rows.Count).End(xIUp).row

Range(Cells(l, 1), Cells(last_row, last_col)).Copy
Windows(wh2 name).Activate

Sheetsﬁ"sheetl ").Select

[al].Select

ActiveSheet.Paste

ActiveWorkbook.SaveAs Filename:=new_data file_path, _
FileFormat:=xIOpenXMLWorkbookMacroEnabled, CreateBackup:=False
ActiveWorkbook.Close
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ThisWorkbook.Activate
Sheets("'sustainpro_data").Visible = False

‘open software
Workbooks.Open Filename:=software_path
Sheets(" StartMenu™).Select
Ifprocess_type o “Batch" Then
If Sheets("StartMenu™).CheckBoxI = False Then CheckBoxI = True

!jf theets("StartMenu").CheckBon = False Then CheckBox2 = True
End |

Sheets("GeneralData™).[m9] = opt

Sheets("StartMenu™).Select

Sheets("StartMenu"). TextBoxs . Text = new_data_file_path

Sheets "StartMenu";.TextBoxa Value = new _data file_path
Sheets("StartMenu™). N\

CommandButton7 = True

andowsénew_data_fiIe_nqme).Close'
indows( "sustainpro”). Activate
Sheets("MainMenu").Select

End Sub

Sub del_im_sustainpro()
Application.DisplayAlerts = False
Fori=1To 1l

sheet_name = Sheets("int_data™).Cells(i, 26)
On Error Resume Next
Sheets(sheet_name).Delete

Next i

End Sub

Sub im_ ustainpro 1(sheet_name)

Application.DisplayAlerts = False

ThisWorkbook.Activate

wbl_name = ThisWorkbook .Name

software_name = Sheets("Start menu").TextBoxl.Value
Windows(soft\vare_name).Activate

Sheets(sheet_name).Select

Sheeltsgiheet_name).COpy After:=Workbooks(wbl_name).Sheets("SustainPro
results'

Sheets("Start menu™).Select

End Sub
Module “12 LCSoft”
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Sub transfer_to_lcsoft()

ThisWorkbook. Activate

Application. ScreenUpdating = False

Appllcatlon DisplayAlerts = False

‘parameter

wbl_name = ThisWorkbook.Name

wh_path = ThisWorkbook Path

pjname = ThisWorkhook. Sheets("lnt data"). Range( 'pj_name")

nocomp = Sheets("int_data" Range(no comp")

no~stream = Sheets("int data ").Range("no_stream")

case_number = ThisWorkhook. Sheets%‘mt “data").Range("case_number")
softwlare_path Left(wh_path, Len(wb_path) -16) & "\Software\LCSoft\LCSoft v
2.0.xlsm"

lcsoft_save_path = Left(wb path Len(wbjpath) - 16) &

"Software\LCSoft\ PrOJectsY j name & & case_number & " Icsoft.xlsm"
product_name = Sheets("lcsoft" ?TextBoxIValue

product_stream = Sheets("[csoft™). TextBox2.Value

no_section = Sheets("lcsoft").TextBox3. Value

delete Icsoft file
If Len(Dir$(Icsoft_savejpath)) > 0 Then Kill Icsoft_save_path

Application.Workbooks.Open (software_path)

Sheets(*"main menu").Select

ActiveWorkbook.SaveAs Filename:=Icsoft_save path,

FileFormat:=xIOpenXMLWorkbookMacroEnabled, CreateBackup:=False

wh2_name = ActiveWorkbook.Name

Sheets("main menu").Shl_cmb_newproject.BackColor = &HFFFFQ0
‘identify units in lcsoft
Sheetsg"LCI ;Ranges unit_mass' )- kg™
Sheets("LCI").Range("unit~volume") =
Sheets("LCI") Range("unit~ energ ") = "G
Sheets("LCI") Range("unlftlme {- “hr"
Sheets%"LCI" Range "unitlpower") = "KW"
Sheets("results™) [CZ]—pj name & & case_number
Sheets("results™).[c3] =

'input stream table

Sheets("'main menu").CommandButton7 = True

Windows(wb 1 name).Activate

Sheetsé"lcsoft _data").Visible = True
Sheets("lcsoft_data"). Select

Range(Cells(13, 1), Cells(no_comp + 14, no_stream + 2)).Copy
Windows(wb2_name).Activate

Sheets("generate stream table").Select

[al].Select
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ActiveSheet.Paste
Sheets("generate stream table™).CommandButtonl = True
'‘Input equipment table
Sheets(""main menu").CommandButton9 = True
indows(wh ljname).Activate
Sheets("[csoft_data™).Select
last_equip_row = Sheets("lcsoft_data™).Range("a" & Rows.Count).End(xIUp).row
Range(CelTs(20 + nocomp, 1), Cells(last_equip_row, 5)).Copy
indows(wh2_name).Activate
Sheets("generate equipment table™).Select
[b7].Select
ActiveSheet.Paste
close Icsoft_data
Windows(wh1_name) Activate
Sheets("Icsoft_data").Visible = False
Windows(wh2_name).Activate
Sheets("'generate equipment table"g.SeIect
Sheets("generate equipment table").CommandButtonl = True
roduct identification
heetsé"resuIts"?.Rangeé"product_name") = product_name
Sheets(*results™).Range("product_stream™) = product_stream
‘product amount
For i=28 To Sheets("Deflne Stream™).[bs].End(xIDown).row
If Sheets("Defme Stream™).Cells(i, 2) = product_name Then
For#1 = 6 To Sheets("Define Stream").[f6].End(xIToRight).Column
If Sheets("Define Stream™).Cells(6,j) = product stream Then
amount = Sheets("Define Stream™).Cells(1, j)
End If
Next ]
End If
Next i
Sheets(*"results™).Range
Sheets("results").Range("product_unit_mass") = "kg"
Sheets("results").Range("productjanit_time") = "hr"
Sheets("results").Range("product_allocation™) = "mass"

product_amount™) = amount

Application.Run wh2_name & "!stepl.product_identification"
Sheets("main menu").Shl_cmb_functionalunit.BackColor = &HFFFF00
Sheets("Defme Equipment").Visible = True

indows(wb 1_name).Activate
Sheets("lcsoft_data").Visible = True
Sheets("lcsoft_data™).Select
Range(Cells(20 + no_comp, 6), Cells(last_equip_row, 6)).Copy
Windows(wb2_name).Activate
Sheets("Defme Equipment").Select
[97].Select
ActiveSheet.Paste
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Sheets("Defme Equipment").Visible = False

‘transfer lea section
Windows(wb 1 name?.Activate
For = 1To Sheets("lcsoft_data_2").Range("a" & Rows.Count).End(xIUp).row
Sheets("lcsoft_data_2").Visible = True
Sheets("lcsoft_data 2").Select
I Cells(s, 1%: “Section:" Then
name = Sheets("lcsoft data 2").Cells(s, 2)
_des = Sheets("lcsoft_data_2").Cells(s +1,2)
arow= +1
Do
a_row=a row+ 1
Loop Until Sheets("Icsoft_data_2").Cells(a_row, 1)= "Section:"
last_copy_row =a_row -2

‘transfer to Icsoft
Windows(wb2_name).Activate
‘theck existance of sheet
On Error Resume Next
IfNot Sheets(s_nameé Is Nothing Then
Sheets("results™).Visible = True
Sheets("results").Select
last_results_row = Sheetsﬁ"results'?.Range("c" & Rows.Count).End(xIUp).row
|f Sﬁeets("results"?.CeIIs( ast_results_row, 3) = "Total" Then
Sheets("results").Cells(last_results_row, 3).Clear
For ¢_row =9 To last_results_row
If Sheets("results").Cells(c_row, 3) = _name Then
Cells(c_row, 3).EntireRow.Delete
Exit For
End If
Next ¢_row
End If-

Application.Run wb2_name & "!step2.delete LCA_section ( _name)"
‘add new data
Sheets("results").Visible = True
Sheets("resultsM Select
| next_add_row = Sheets("Results").Range("c" & Rows.Count).End(xIUp).Offset(l,
0).row
Cells(next_add row, 3) = _name
Cells(next_add _row, 4) = _des

Sheetsé"section").Visible = True
Sheets("section").Copy After:=Sheets("LCI")
ActiveSheet.Name = name

With [e:e].Font



.ThemeColor = xIThemeColorDarkl
TintAndShade = 0
End With

With [0:0].Font
.ThemeColor = xIThemeColorDarkl
TintAndShade = 0

End With

[03] = _name

Sheets("main menu").CommandButton2.BackColor = &EI8000000A
Sheets("LCI"). Visible = False

'retrieve data from interface
Windows(wh 1 name). Activate
Sheets("lcsoft_data_2").Visible = True
Sheets("lcsoft_data 2").Select
Range(Cells(s, 1), Cells(last_copy _row, 20)).Copy
Windows(wh2_name). Activate
Sheets(s_name).Select
Application.DisplayAlerts = False
[a3].Select
ActiveSheet.Paste
Windows(whbl_name). Activate
Sheets("lcsoft_data_2").Visible = False
End If
Windows(wb 1 name).Activate

Sheets("lcsoft_data_2"). Visible = False
'Input data to Icsoft by user

Windows(wb2_name).Activate
Sheets("Main Menu").Select _ N
MsgBox "Please click to difine stream component and equipment/utility

End Sub

Sub gen_sim_tables()

'stream table

Application. ScreenUpdating = False
Application.DisplayAlerts = False
Sheets("lcsoft_aata").Visible = True
store_sh = "stream table"

space_sh = "Icsoft_data"
Sheets(space_sh). Select
Range(Cells{ll, 1), Cells(3000, 3000)).Delete
Cells(l'1, 1).Select
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ActiveCell = "Stream table"
Call Modulel.boldhilightcolor
CellsElS, 1; = "Stream Name"
Cells(14, 1) = "Total Weight Comp. Rates"
For =9 To Sheets("int_data").Range("'no_comp") + 8
n)ext_row: Sheets("lcsoft_data").Range("a" & Rows.Count).End(xIUp).Offset(l,
0) .row
ﬁells(next_row, 1) = Sheets("stream table™).Cells(i, 1)
ext |

Fori=+6 To Sheets("int_data").Range(""no_stream") + 5
next_coll = Sheets(*lcsoft_data").Cells(L3, Columns.Count).End(xIToLeft).Offset(0,
1) .Column
I?next_col = 2 Then next_col = 3
Ifnext_col < 2 Then next col =3
('\Zlells(l?», next col) = Sheets("stream table™).Cells(5, )
ext|

Fori=9 To Sheets("int_data").Range("'no_comp") + 8
Forj =6 To Sheets("int_data").Range("no~stream™) + 5
Cells(i + 6J - 3) = Sheets("stream table™).Cells(1,j)
Next |
Next |

Range(Cells(13, 1), Cells(Cells(Rows.Count, 1).End(xIUp).row, Cells(13,
Columns.Count).End(xIToLeft).Column)).Select
Call Module 1.create grid

last_row = Range("a" & Rows.Count).End(xIUp).row
Cells(last_row + 2, 1) = "Equipment Table"
Cells(last_row + 2, 1).Select

Call Modulel.bold_hilight_color
startequiprow = Tast_row + 6

Cells(last_row + 4, 1) = "Unit"
Cells(last_row + 4, 2) = "Type of unit"
Cells(last_row + 4, 3) = "Duty/Work"
Cells(last_row + 4, 4) = "Unit"
Cells(last_row +5,4) = "Energy"
Cells(last_row +5,5) = "time"
Cells(last_row + 5,6) = "Activity"

Range(Cells(last_row + 4, 1), Cells(last_row + 5, 1)).Select
Selection.Merge

Call Modulel.bold_hilight_color

Range(Cells(last_row + 4, 2), Cells(last_row + 5, 2)).Select
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SeIection.Merge

Call Modulel.bold_hilight_color
Range(Cells(last_row + 4, 3), Cells(last_row + 5, 3)).Select
Selection. Merg

Call Modulel.bold_hilight_color
Range(Cells(last_row + 4, 4), Cells(last_row + 4, 5)).Select
Selection, Mer%

Call Modulel.bold_hilight_color

Cells(last_row + 5,4).Select

Call Modulel.bold_hilight_color

Cells(last_row + 5, 5).Select

Call Modulel. boldhlllghtcolor
Range(Cells(last_row + 4, 6), Cells(last_row + 5, 6)).Select
Call Modulel.boTdhilightcolor

Selection.Merge

For i=2 To Sheets("equipment table™).Cells(s,
Columns.Count).End(xIToLeft).Column

next_row = Sheets("Icsoft_data™).Range("a" & Rows.Count).End(xIUp).Offset(l,
0) .row

?Sheets("eqmpment table").Cells(9, i) 0 "Column™ Then

Forj=10To 13

If Sheets(" eqmﬁment table™).Cells(isi) 0 0 And Sheets("equipment table™).Cells(j,
Do  AndS eets("eqmpment table") Cells(i, i) 0 "™ Then

activity = Sheets(" eqmpment table™).Cells(J, 1)

Select Case Left(activity, 4)

Case "Heat"

Sheets("lcsoft_data").Cells(next_row, 6) = "Fleating"
Sheets("lcsoft_data").Cells(next_row, 4) = "GJ"
Sheets("lcsoft_data").Cells(next_row, 6) = “Cooling™
Sheets("lcsoft_data").Cells(next_row, 4) = "GJ"

Case "Elec"

Sheets("lcsoft_data").Cells(next_row, 6) = “Electric usage"
Sheets("lcsoft_data").Cells(next_row, 4) = "kWw"

End Select

Sheets("Icsoft_data").Cells(next_row, 1) = Sheets(' eqmpment table").Cells(s, |;
Sheets("lcsoft_data").Cells(next_row, 2) = Sheets(' eqmpment table").Cells(9
Sheets("lcsoft_data").Cells(next_row, 3) = Sheets("equipment table™).Cells(i, |)
Sheets("lcsoft_data").Cells(next_row, 5) = "hr"

End If

Nextj

End If

Next i
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For =2 To Sheets("equipment table™).Cells(s,
Columns.Count).End(xIToLeft). Column

next_row= Sheets("lcsoft_data™).Range("a"™ & Rows.Count).End(xIUp).Offset(l,

0) .row

PSheetsg'eqmpment table™).Cells(9, i) = "Column" Then

Forj =10 To 13

If Sheets("equipment table").Cells(j, i) 0 o And Sheets(*equipment table").Cells(j,
o  And Sheets("eqmpment table") Ce||Sj )o "™ Then

activity = Sheets(" eqmpment table™).Cells(i, 1

Select Case Left(activity, 4)

CCisc "Heiitx

next_row = Sheets("Icsoft_data™).Range("a" & Rows.Count).End(xIUp).Offset(l,
Shbee}s("lcsoft data").Cells(next_row, 1) = Sheets(“equipment table™).Cells(s, i) &
reboiler

Sheets§"|csoft data").Cells(next_row,

).Cells(
; $ : % Sheetsﬁ"equipmenttable";.CeIIséjg, ;)
Sheets("lcsoft_data™).Cells(next_row, 6
e
) Cells(

Sheets("Icsoft_data").Cells(next_row, 3: Sheets("equipment table").Cells(j, i
= "Heating"
Sheets("csoft_data").Cells(next row, 3: "GJ"
Sheets("lcsoft_data™).Cells(next_row, 5) = "hr"
Case "Cool" ~
3

Shegts("lcsoft data").Cells(next_row, 1) = Sheets(“equipment table™).Cells(s, i) &

| ondenser

Sheets("lcsoft_data™).Cells(next_row, 2) = Sheets% equipment table"{CeIIsé ))
)i |

Sheets("Icsoft_data").Cells(next_row, 3) = Sheets(" eqmpment table™).Cells

Sheets("lcsoft_data").Cells next:row 6) = "Cooling"
Sheets "Icsoft_data" Cells(next_row, 4) = "GJ"
Sheets("lcsoft_data”).Cells(next_row, 5) = “hr"

).
Case "Elec"

Sheets("*Icsoft_data").Cells(next_row, 1) = Sheets("equipment table").Cells(s, i) &
condenser"

Sheets("lcsoft_data™).Cells(next_row, 2) = Sheetsé"eqmpment table"; CellséJ )
Sheets("Icsoft_data").Cells(next_row, 3) = Sheets("equipment table™).Cells(j, i)
Sheets("lcsoft_data™).Cells(next_row, 6) = "Electric usage"

Sheets "Icsoft_data' Cells(next_row, 4) = "kW"
Sheets("IcsofTdata").Cells(next~ row, 5) = "hr"
find Select

End If

Next |

End If

Range CeIIsSstart equip_row, 1), Cells(Sheets("lcsoft_data™).Range("a" &
Rows.Count).End{xIUp]).row, 6)).Select

Call Modulel.create_grid

Sheets("Icsoft_data™).Visible = False

End Sub



Sub gen_section_table()

Sheets("LCSoft'"? Select

Application.DisplayAlerts = False

Application. ScreenUpdating = False

Range(Cells(2, 1), Cells(3000, 3000)).Delete

Cells(3, 2) = "Section Name (no more than 22 characters)"

Cells(3, 3) = "Section description”

Range(Cells(3, 2), Cells(3 + Sheets("LCSoft").TextBox3.Value, 3)).Select
Call Modulel.create_grid

Selection.Font.Bold = True

CqumnsE"b"f.AutoFit

Columns(*“c").AutoFit
End Sub

Sub [ist sectionlé)
¢ Kpp-<'Mipop-ft-,\ Cplp.pt

st_del_row = Sheets(*"lcsoft"). TextBox3.Value + 5
Vpplication.DisplayAlerts = False

Application. ScreenUpdating = False
Range(Cells(st_del_row, 1), Cells(5000, 5000)).Delete

(ist_row = Sheets("Icsoft").Range("'b" & Rows.Count).End(xIUp).row
Cells(list_row + 2, 2) = "Input Streams:"

Cells(list_row + 2, 2).Select

(‘all Modulel.lc mput_st_grld

Cells(list_row + 3,2) = “Tnput Equipments:"

Cells(list_row + 3, 2).Select

Call Modulel.lc_input_eq

Cells(list_row + 4, 2) = "Output Streams:"

Cells(list_row + 4, 2).Select

Call Module L,Ic_op_st

Range(CeIIs(Ilst row + 2, 2), Cells(list_row + 4, 2)).Font.Bold = True
'input streams

For k = 6 To Sheets("int_data™).Range(""no_stream") + 5

If Sheets("stream table" CeIIs(e k) =0 Then

next_col = Sheets("lcsoft )CeIIs(Ilst_row +2,
Cqumns.Count).End(xlToLeft).Offset(O, 1).COIumn

Cellsgllst row + 2, next colg Sheets("stream table™).Cells(5, k)

Cells(list row+2 next col).Select
Call Module 1,lc mput st_grid
End If

Next k

'input equipments
start eq =20 + Sheetsr( int_data’ )Ran e("no_comp”)
end_eq = Sheets("lcsoft_data").Range("a" & Rows.Count).End(xIUp).row
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nextcol = Sheets("lcsoft").Cells(list_row + 3,
Columns.Count).End(xIToLeft).Offset(0, 1).Column
Cells(list_row + 3, next col) = Sheets("lcsoft_data™).Cells(k, 1)
Cells(list_row + 3, next_col).Select

Call Modulel.lc_input_eq

Next k

‘output streams

For k = 6 To Sheets("int_data™).Range("no_stream") + 5

I Sheets("'stream table'?.CeIIs 7,k) =0 Then

next_col = Sheets("lcsoft™).Cells(list_row + 4,

Columns. Count).End(xIToLeft).Offset(0, 1).Column
Cells(list_row + 4, next_col) = Sheets("stream table™).Cells(5, k)
Cells(list_row + 4, next_col).Select

Call Modulel.lc_op_st

End If

Next k

coll = Sheets("lcsoft").Cells(list_row + 2, Columns.Count).End(xIToLeft
col2 = Sheets("lcsoft™).Cells(list_row + 3, Columns.Count).End(xIToLeft
col3 = Sheets("lcsoft™).Cells(list_row + 4, Columns.Count).End(xIToLeft
Ifcoll >=col2 And coll >=col3 Then

.Column
.Column
.Column

Elselfcol2 >=coll And col2 >=col3 Then

Elselfcol3 >= coll And col3 >= col2 Then
hi_col = col3
End If

For i =4 To Sheets("lcsoft"). TextBox3.Value + 3

section_name = Sheets("lcsoft™).Cells(i, 2)

opptinn Hp* —SIHpptctMp AV rplini )

last_row = Sheets("lcsoft").Range("h"™ & Rows.Count).End(xIUp).row
Cells(last_row + 2, 2) = "Section:"

Cells(last_row + 2, 2).Font.Bold = True

Cells(last_row + 2,3) = section_name

Cells(last_row + 3,2) = "Comment:"

Cells(last_row + 3,3) = section_des

Cells(last_row + 3, 2).Font.Bold = True

Range(Cells(last_row + 2, 2), Cells(last_row + 2, hi_col)).Select
Call Modulel.lcsoft_section_head

Cells(last_row + 5, 2) Select
Call Modulellc_input_st_grid

Cells(last_row + 6, 2) = "Input equipments:"
Cells(last_row + 6, 2).Select

CeIIsEIast row +5,2) = "Input streams:"
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Call Modulel.lc_input_eq
Cells(last_row +7,2) = "Output streams"
Cells(last_row + 7, 2) Select
Call Modulel.lc_op s
Cells(last_row + 8, 2 = "Compartment (alr/water/sml)
Cells(last_row + 9, 2) = "Sub com;oartment
Range(Cells(last_row + 5, 2), Cells(last_row + 9, 2)).Select
Selection.Font.Bold = True
Form=5To09
Range(CelIsﬁIast row + m, 3), Cells(last_row + m, hi_col)).Select
Call Modulel.lcsoft_ entire _grid
Next m
Next |

End Sub

Sub list_section2()
Application.ScreenUpdating = False
Application.DisplayAlerts = False
Sheets("int_data™).Visible = True
Sheets("lcsoft_data 2").Visible = Trug
Sheets("lcsoft data_2").Select
Range(Cells(T 1), Cells(5000, 5000)).Delete

For i = Sheets("lcsoft"). TextBox3.Value + 9 To Sheets(*"Icsoft").Range("b" &
Rows.Count).End( XlUF) oW
11 Sheets( "IcsofV Cel s(l 2) = “Section:" Then
section name- Sheets(" csoft") Cells(i, 3)
section_des = Sheets("lcsoft").Cells(i +1,3)
mputstream =i+ 3

mput eq =i+4

output stream=1i+5

compa=i+6

sub_compa=i+7

Sheets("int_data™). Select

[a7T: 182ﬂ 0Tp

Sheets "lcsoft_data_2"). Select

last_row = Sheets("lcsoft data_2").Range("a" & Rows.Count).End(xIUp).row
Cells(last_row + 2, 1).Seect

ActiveShéet.Paste
Cells(last_row + 2, 2) = section_name
Cells(last_row + 3,2) = sectiondes

'input stream
Forj = 3 To Sheets("lcsoft").Cells(input_stream,
Columns.Count).End(xIToLeft).Column
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nextinput = Sheets("Icsoft_data_2").Range("a" &

Rows.Count).EndéxlUpg.Offset( 1, 0).row .
Sheets("Icsoft_data_2N-Cells(next_input, 1) = Sheets("lcsoft™).Cells(input_stream,
)

Sheets("Icsoft_data_2").Cells(next_input, 5) = "stream_sim"

With Sheets("Icsofit_data 2").Cells(next_input, 5).Font
I ThemeColor = x[ThemeColorDarkl
TintAndShade = 0
End With
Nextj
'input equipment
Forj = 3 To Sheets("lcsoft").Cells(input_eq,
Columns.Count).End(xIToLeft).Column
next_input = Sheets("Icsoft_data 2").Range("a" &
Rows.Count).End(xIUp).Offset) 1, 0).row
Sheets("Icsoft_data_2").Cells(next_input, 1) = Sheets("lcsoft™).Cells(input_eq, j)
Sheets("Icsoft_data_2").Cells(next input, 5) = "equip_sim"
With Sheets("lcsoft_data 2").Cells(next_input, 5).Font
.ThemeColor = xIThemeColorDarkl
TintAndShade = 0
End With

)cut_row = Sheets("lcsoft_data 2").Range("a" & Rows.Count).End(xIUp).Offset(l,
0).row
Sheets("int_data").Select

[a84:¢84].Copy

Sheets("lcsoft_data_2").Select

Cells(cut_row, 1).Select

ActiveSheet.Paste

‘output

Forj = 3 To Sheets("lcsoft").Cells(output_stream,
Columns.Count).End(xIToLeft).Column

next_input = Sheets("lcsoft_data 2").Range("h" &
Rows.Count).End(xIUp).Offset) 1,0).row

Sheets("lcsoft_data_2").Cells(next_input, 8) =
Sheets("lcsoft™).Cells(output_stream, j)

Sheets("lcsott_data_2").Cells(next_input, 9) =
"lcsoft_data_2").Cells

J Sheets("lcsoft_data 2").Cells(next_input, 15) = "stream sim"
With Sheets("[csoft_data 2").Cells(next_input, 15).Font
I ThemeColor = xIThemeColorDarkl
TintAndShade = 0
End With
Next j

Sheets("lcsoft").Cells(compa, j)

_ Sheets next_input, 10) = Sheets("lcsoft™).Cells(sub_compa,
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cut_row = Sheets("lcsoft_data_2").Range("h" & Rows.Count).End(xIUp).Offset(l,
0).row

Sheets("int_data"). Select

[h84: 184} 0#3

Sheets "[csoft_data 2").Select

CeIIs(cut row, 8). Select

ActiveSheet Paste

End If
Next i
End Sub

Sub del_Icsoft_resuItsQ
Appllcatlon ScreenUpdating = False
ﬁpllcatlon DisplayAlerts = False
IsWorkbook. Activate
Q 1penft rpenlte Qplppt
Range(Cells(5. 1), Cells(5000, 5000)).Delete
End Sub
Sub im_peis()
ThisWorkbook. Activate
Appllcatlon ScreenUpdating = False
BFIlcatlon DisplayAlerts = False
wbl_name = ThisWorkbook.Name
pj name = ThisWorkbook.Sheets("int_ data").Range("pj_name")
case_number = ThisWorkbook.Sheets(*int_data").Range("case_number")
no_section = Sheets("Icsoft"). TextBox3.Value
'wh2_name = pj name & & case_number & " lcsoft.xlsm"
wh2_name = "Bioethanol from cassava rhizome base case_forpic.xlsm"
Sheets("lcsoft results™).Select
Cells(10, 1? = "PEls and Energy consumption”
Range(Cel ﬁlo 1), Cells(10, 29)).Select
Call Modulel.lcsoftjhead
[cl2],Select
ActiveCell = “Energy consumption”
With Selection.Font
Bold = True
.ThemeColor = xIThemeColorLightl
I TintAndShade = 0
End With
With Selection.Interior
*Pattern = xISolid
I PattemColorIndex = x|Automatic
I ThemeColor = xIThemeColorDarkl
TintAndShade = -0.149998474074526
PattemTintAndShade = 0
End With



Call Modulel.create_grid

Cells(17 + no_section, 3).Select
ActiveCell = "Potential environmental impacts"
With Selection.Font
Bold = True
.ThemeColor = xIThemeColorLightl
TintAndShade = 0
End With
With Selection.Interior
Pattern = xISolid
PatternColorlndex = xIAutomatic
.ThemeColor = xIThemeColorDarkl
TintAndShade = -0.149998474074526
PattemTintAndShade = 0
End With
Call Modulel.create_grid

Windows(wb2_name).Activate
Sheets("results™).Visible = True
Sheets("results™). Select
last_results_row = Range("c" & Rows.Count).End(xIUp).row
[02:¢3].Copy
Windows(whl _name). Activate
Sheets("lcsoft results™).Select
jc2]. Select

ActiveSheet.Paste
[c2:03].Select

Call Modulel.create_grid
Windows(wh2_name).Activate
Sheets("results™).Visible = True
Sheets("results™). Select
J05:h6].Copy
Windows(wbl_name).Activate
Sheets("lcsoft results™).Select
[c5]. Select

ActiveSheet.Paste
Windows(wh2_name).Activate
Sheets("results™).Visible = True
Ql-\ppfg/rppoillto  Qplppt
Range(Cells(s. 3), Cells(last_results_row, 8)).Copy
Windows(wbl_name).Activate
Sheets("lcsoft results™).Select
[c 14]. Select

ActiveSheet Paste
Windows(wh2jname).Activate

368
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Sheets("results").Visible = True

Sheets("results").Select

Iflast_results_row <= 25 Then

Rlange(CeIIs(4, 13), Cells(25, 38)).Copy

Else

Range(Cells(4, 13), Cells(last_results_row, 38)).Copy

End If

Windows(wbl_name).Activate

( ells(22 + Sheets("lcsoft™). TextBox3.Value, 3).Select

Activelig® |s|tc
h

+ Weets("lcsoft™). TextBox3.Value, 3)
t.OLEObjects("Imagel )

Range(Cells(l, 13), Cells(l, 26)).EntireColumn.ColumnWidth = g
(. tumns(c").AutoFit

End Sub

Sub im_cf()

(hisWorkbook.Activate

Application.ScreenUpdating = False

Agi)lication.DisplayAIerts = False

wbl_name = ThisWorkbook.Name

ps_name = ThisWorkhook.Sheets(“int_data™).Range("'pj_name")
oase_number = ThisWorkbook.Sheets("int_data™).Range(*'case_number")
aosection = Sheets("lcsoft").TextBox3.Value

' b2_name=pj_name & & case_number & "_lcsoft.xlsm"
wh2_name = "Bioethanol from cassava rhizome_base case_forpic.xlsm"
Sheets("Icsoft results™).Select

last_use_row = Range("c" & Rows.Count).End(xIUp).row

Cells(last_use_row + 9, 1) = "Carbon Footprint"
Range(CeIIsﬁIast_use_row +9, 1), Cells(last_use_row + 9, 29)).Select
Call Modulel.lcsoft_head
Windows(wh2_name).Activate N
Sheets("Carbon Footprint Results").Visible = True
Sheets("Carbon Footprint Results").Select
last_cf row = Range("b" & Rows.Count).End(xIUp).row
If last_cf row <= 35 Then
Elange(CeIIs(4, 2), Cells(35, 28)).Copy

se
Eaggﬁ(Cells(A 2), Cells(last_cf_row, 28)).Copy

n
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Windows(whl_name).Activate
Cells(last_use_row + 14, 2).Select
ActiveSheet.Paste

Cells(last_use_row + 13, 2).EntireRow.Delete
Cells(lastjrse~row + 12, 2).EntireRow.Delete

End Sub
Sub im_resource()
IhisWorkbook. Activate
Application.ScreenUpdating = False
ABFIication.DispIayAIerts = False
wbl_name = ThisWorkbook.Name
pj_name = ThisWorkbook.Sheets("int_data™).Range(*"pj_name")
case number = ThisWorkhook.Sheets("int_data™).Range(*"case_number")
no_section = Sheets("lcsoft"). TextBox3.Value
wb2_name = pj_ ame & & case_number & "_lcsoft.xlsm"
wh2_name = "Bioethanol from cassava rhizome_base case_forpic.xlsm"
Sheets("Icsoft results").Select
last_use_row = Range("c" & Rows.Count).End(xIUp).row
Cells(last_use_row + 9, 1) = "List of resources"
Range(CeIlsﬁlast_usejrow +9, 1), Cells(last_use_row + 9, 29)).Select
Call Modulel.lcsoft_head
list r="re " & Sheets("lcsoft").Cells(4, 2)
Windows(wh2_name).Activate
Sheets(list_r).Select
last_r_row = Range("a" & Rows.Count).End(xIUp).row
Range(Cells(41, 1), Cells(last_r_row, 4)).Copy

mdows(wh 1 name).Activate
Sheets("Icsoft results™).Select
(‘ells(last_use_row +11, 3).Select
ActiveSheet.Paste
For r=4To no_section + 3
ThisWorkbook. Activate
r sheet = "re " & Sheets("lcsoft").Cells(r, 2)
_name = Sheets("lcsoft").Cells(r, 2)
Windows(wh2_name).Activate
Sheets(r_sheet).Visible = True

pptgir clrppt® Sip]ppf
Range(Cells(41, 5), Cells(last_r_row, 5)).Copy
ThisWorkbook. Activate
Sheets("lcsoft results").Select
n)eth_lool = Cells(last_use_row +11, Columns.Count).End(xIToLeft).Offset(0,
1).Column
Cells(last_use_row +11, next_col).Select
ActiveSheet.Paste
Cells(last_use_row +11, next_col) = _name
Cells(last_use_row +11, next_col).Select
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Call Modulel.create grid
Next r

End Sub

Sub tee()

Qhppf refilltV' Slplp.pt

FEQaélgSe Cells(l, 1), Cells(l, 12)).EntireColumn.ColumnWidth = 9
nd Su

Module “13 ECON”

Sub first_clickecon()
Application.ScreenUpdating = False
Application.DisplayAlerts = False

Sheets("econ™). Select
Range(Cells(s, 1), Cells(5000, 5000)).Delete

(
Sheets("int_data").Visible = True
Sheets("int_data"). Select
[ac3:at4].Copy
Sheets(""econ™).Select
J08].Select

otl/OCToot D otri
Sheets("int_data").Visible = False
Sheets(*econ"). Select

End Sub
Sub link_econ_data()

wbl_name = ThisWorkbook.Name
pjname = ThisWorkbook Sheets("int_data").Range("pj_name")
case_number = ThisWorkhook.Sheets{"int_data").Range("case_number")

whb_path = ThisWorkbook.Path

software_path = Left(wh_path, Len(wb_path) - 16) &
"\Software\ECON\ECON xIsm™

datafilejiath = Left(wh_path, Lenéwb_path) - 16) &
"\Software\ECON\econ_data\econ_data.xls"

new data_fde name = "econ " & pjjname & & case_number
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new data_filejpath = Left(wb_path, Len(wb_path) - 16) &
"\Software\ECON\econ_data\'" & new_data_file_name & "xls"
directory = Left(wb_path, Len(wh_path) - 16) & "\Software\ECON\econ_data"

If Len(Dir$(new_data_file_path)) > 0 Then Kill new_data_file_path

AEpIication.workbooks.Open (data_file_path)
wb2_name = ActiveWorkbook .Name

Sheets("project data").Range("PROJECTNAME") = pj name
Sheets("project data").Range("CASENQ") = case_number
Sheets("rawmaterial™). Select

‘raw material
Windows(whl_name). Activate
Sheets("econ™).Select

If [b14] 0 ™ Then

Set tofind = [b:b].fmd(What:="PRODUCT", LookIn:=xIValues,
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _
MatchCase:=False, SearchFormat:=False)
IfNot to_fmd Is Nothing Then data_row = to_fmd.row
Ifdatarow > 11 Then
Range(Cells(14, 2), Cells(data_row - 2, 4)).Copy
Windows(wh2_name).Activate
Sheets("RAWMATERIAL"™).Select

2]. Select

ctiveSheet.Paste

Do While Cells(k, 2) o ™
Cells(k, 1) =k -1
k=k+1

Loop

End If

End If
"Product

Windows(wh 1 name).Activate

no_dp = Sheets("int_data").Range( 'no_dp")

Sheets(“econ"). Select
Setto find = [b:b].find(What:="PRODUCT", LooklIn:=xIValues. _
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext,
MatchCase:=False, SearchFormat:=False)
IfNot to_find Is Nothing Then data_row = to_find.row
Range(Cells(data_row + 3,2), Cells{data_row + 2 +no_dp, 4)).Copy
Windows(wh2_name).Activate



Sheets("PRODUCT").Select

[h2],Select

ActiveSheet.Paste

Do While Cells(k, 2) o ™

Cells(k, 1) =k - 1

k=k+1

Loop
'Equipments
Windows(wb |_name).Activate
Fori=3To 19 _
Windows(whl_name).Activate
|f Sheets("int_data").Cells(18, i? 0 " Then
e_row = Sheets("int_data").Cells(18, 1)

no_e = Sheets("int_data").Cells(17, 1)
no_col = Sheets! "int_data™).Cells( 16, i)
sheet_equip = Sheets("int_data").Cells(20, i)
Sheets("econ"). Select

Range(Cells(e_row + 2, 2), Cells(e_row + 1+ no_e, 1+ no_col)).Copy

Windows(wb2_ name) Activate
Sheetsﬁsheeteqmp) Select
[a2]. Select
ActiveSheet.Paste
End If
Next i
Windo ! b2 name).Activate
Application. DlsEIayAIerts = False
ActiveWorkbook. SaveAs Filename :=new_data_file_path
ActiveWorkbook.Close

Windows(wb 1_name).Activate
Sheets("Start menu™).Select

Bpllcatlon Waorkbooks.Open (software_path)
2_name = ActiveWorkbook.Name
Windows(wb2_name). Activate

Sheets!" Initialize ")-Select

Sheets!" Initialize "). TextBox3.Value = directory
Sheets("Initialize "). TextBox3.Text = directory
Sheets("Initialize ").TextBox4.Enabled = True

Sheets("Initialize "). TextBox4.Value = new_data_file_name & "xIs"
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Sheets("Initialize ). TextBox4.Text = new_data_file_name & "xIs"
‘Sheets("Initialize *').CommandButtons = True

‘Windows(new_data_file_name).Activate
‘ActiveWorkbook.Close
Windows("econ"). Activate

End Sub

Sub fill_out()
With Selection.Interior
Pattern = xISolid
PattemColorIndex = xIAutomatic
1 ThemeColor = xIThemeColorDarkl
TintAndShade = -4.99893185216834E-02
PatternTintAndShade = 0
End With
End Sub

Sub clear_data()
Sheets("int_data").Visible = True
Sheets("int_data™). Select
RangeC'C 18:518").ClearContents
Sheetsé"int_data"?.VisibIe = False
Sheets(“econ"). Select

End Sub

Sub record_path()

pj_name = ThisWorkbook.Sheets("int_data").Range(*pj_name")

case_number = ThisWorkbook.Sheets("int_data").Range(*case_number")

data_file_name = "econ " & pj_name & case_number

pathl = ThisWorkbook.Path

ne\iv_data_file_path = pathl & "\ECON\ECON data file\" & data_file_name
Xls"

Sheets("int_data").Range("path_econ™) = new_data file_path

End Sub

Sub del old_datafile()

‘add sub for delete old data wh
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End Sub

Sub import_econ_summary()

ThisWorkhbook. Activate

software_name = Sheets("Start menu").TextBox3 .Value
Windows(software_name).Activate
A1CI=RangeC'TCIR").Valug

ATPC = Range("0P23C").Value

ANP = Range("Etotal").Offset(13, 0).Value
AROI = Range("ROR”).Value

APBP = Range("PBP").Value

ANR = Range(* NR").Value

ANPV = Range("ANPW").Value

DCFRA = Range("ADCFR™).Value

Thisw orkbooL Activate

Sheets("ECON results™).Select

c5] = Sheets("int_data").Range "pj_name"z)
c6] = Sheets("int_data™).Range("case_number")
Cells(9, 2) = ATCI

CeIIsE9, Sg = ATPC

Cells(9, 4) = ANP

Cells(9, 5) = AROI

Cells(9, 6) = APBP

Cells(9, 7) = ANR

Cells(9, 8) = ANPV

Cells(9, 9) = DCFRA

Range(Cells(10, 1), Cells(3000, 3000)).Delete
End Sub

Sub im_capital_cost()

Application.DisplayAlerts = False

ThisWorkbook.Activate

software_name = Sheets("Start menu™). TextBox3.Value
Windows(software_name).Activate

Sheets("Capital Cost™).Select

pec = Sheets("Capital Cost").Range("PEC")

ThisWorkbook. Activate

last_row = Sheets("ECON results").Range("h" & Rows.Count).End(xIUp).row
SheetsfFCON results"».Select

Cells(last_row + 2, 2) = "Capital Cost"
Range(Cells(last_row + 2, 1), Cells(last_row + 2, 18)).Select
Call Modulel.econ_cut

Cells(last_row + 4, 2) = “Purchase Equipment Cost™
Cells(last_row + 4, 2).Font.Bold = True

Cells(last_row + 4, 3) = pec
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Range(Cells(last_row + 4, 2), Cells(last_row + 4, 3)).Select

Call Modulel.creategrid

Windows(software name).Activate

last_store_row = Sheets("Capital Cost").Range("h" & Rows.Count).End(xIUp).row
Range(Cells(10, 1), Cells(last_store_row, 8)).Copy

Cells(10, 1).Select

Selection.PasteSpecial PastesxIPasteValuesAndNumberFormats, Operations _
xINone, SkipBlanks:=False, Transpose:=False

Selection.Copy

ThisWorkbook. Activate

Sheets("ECON results™).Select

Cells(last_row + 6, 2).Select

ActiveSheet.Paste

add_row = last_store_row - 10 + last_row + 6

Cells(add_row +2,2) = "Addmore"

(18] Select

End Sub

Sub i_m_qperatin?_cost()

Application.DisplayAlerts = False

ThisWorkbook. Activate

last_row = Sheets("ECON results").Range("b" & Rows.Count).End(xIUp).row

Sheetsf'ECON results" VSelect

Cells(last_row + 2,2) = "Operating Cost"

Range(Cells(last_row + 2, 1), Cells(last_row + 2, 18)).Select

Call Modulel.econ_cut

software_name = Sheets("Start menu™).TextBox3.Valug

Windows(software_name). Activate

Sheets("Operating Cost").Select

I06:1l0].Copy

ThisWorkbook.Activate

Sheets("ECON results").Select

Cells(last_row + 4, 2).Select

ActiveSheet.Paste

Windows(software_name). Activate

Sheets("Operating Cost").Select

last _store_row = Rangeﬁ"m" & Rows.Count).End(xIUp).row

Range(CeTIs%lZ, 2), Cells(last_store_row, 15)).Copy

Cells(12, 2).Select

Selection.PasteSpecial Paste:=xIPasteValuesAndNumberFormats, Operations _

xINone, SkipBlankssFalse, TransposesFalse

SeIection.Cop%

ThisWorkbook. Activate

Sheets("ECON results").Select

Cells(last_row + 10, 2).Select

ActiveSheet.Paste

add row = last store row - 12 + last row + 10
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Cells(add_row + 2,2) = "Addmore"
[)8]. Select
End Sub
Sub im_economic_evaluation()
Aﬁplication.DispIayAIerts = False
ThisWorkbook. Activate
softwarejname = Sheets("Start menu").TextBox3.Value
Sheets("ECON results").Select
last row = Sheets("ECON results").Ran?e("b" & Rows.Count).End(xIUp).row
Cells(last_row + 2, 2) = "Economic Evaluation"
Range(Cells(last_row + 2, 1), Cells(last_row + 2, 18)).Select
Call Modulel.econ_cut
Windows(software_name).Activate
Sheets("Economic Evaluation").Select
Range("B7:L 18").Copy
ThisWorkbook. Activate
Sheets("ECON results").Select
Cells(last_row + 4, 2).Select
ActiveSheet.Paste
Windows(software_name).Activate
Sheets(""Economic Evaluation™).Select
ActiveSheet.ChartObjects("CumulativeCashFlow") Activate
Application. CutCopyMode = False
ActiveChart.ChartArea.Copy
ThisWorkbook.Activate
Sheets("ECON results").Select
Cells(last_row + 17, 2).Select
ActiveSheet. Paste
E8].Se|ect
nd Sub

Sub im_pie_chart()
Application.DisplayAlerts = False
ThisWorkbook.Activate
software_name = Sheetsg'Start menu"). TextBox3.Value
eetsf results” Select
Range(Cells(l 1, 19), Cells(160, 19)).Select
With Selection.Interior
Pattern = xISolid
IPatternColorIndex = xIAutomatic
.ThemeColor = xIThemeColorLightl
TintAndShade = 0
I PattemTintAndShade = 0

CeflsO20) = "PIE Chart"
Range(Cells(l 1,20), Cells(l 1, 39)).Select
Call Module Lecon cut



Windows(software_name).Activate
SheetsC'PIE Chart™).Select
[b13:r58].Copy

ThisWorkbook. Activate
Sheets("ECON results™).Select
Cells(13, 21).Select
ActiveSheet.Paste

[18]. Select

End Sub

Sub im_sensitivity_analysis()
Aﬁplication.DispIayAIerts = False
ThisWorkbook. Activate

software_name = Sheets("Start menu™).TextBox3.Value
Sheetsf’ECON rcsults *VSclect

Cells(60, 20) = "Sensitivity Analysis"
Range(Cells(60, 20), Cells(60, 39)).Select

Call Modulel.econ cut
Windows(software_name).Activate
Sheets("Sensitivity Analysis™).Select
ActiveSheet.ChartObjects("Sensitivity").Activate
Application. CutCopyMode = False
ActiveChart.ChartArea.Copy

ThisWorkbook. Activate

Sheets("ECON results™).Select

Cells(62, 21).Select

ActiveSheet.Paste

08]. Select

End Sub
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