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Appenciixes 1:

Planning summary --

(|
You seleoted the followinm fom projact:

- (Better) statements of depanded quality, functions, and reliability

- Design opportunities and challenges (quality oharacteriatiacs)

- Key dasign priorities related to customer demands

-~ Key substitute quality characteristics related to customar demands

- value of new concepts ralative to customer demands, functions and
quality characteristics ‘

Tha selaection(s) above map{s} into the following QFD matriges:

VOoCcT * Voica of the Customar Table

Al * Demanded Quality and Substitute Quality Characteristics
A2 Functions and Subsatitute Quelity Characteristics

A3 * Substitute Quality Characteristics Comparad

E4 * MNew Concept Selection Jummary

An asterisk beside any chart name indicates that you direectly selected
its output. No asterisk hasida a chart symbol indicates that it is
required to provide an imput £o another chart.

Salect DETAILS from the menu abova for more informetion on these
charts. ‘

The following QFD charts offer an cpportunity for concurrent QFD
activity. This may reduce overall project cycle time. Each row
introducas a combination with common inputs.

A2 A3

Selecat thae 'Daetails' option dn the menu above for information on each
QFD chart above. i
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Appendixes 4: (Confinue)
This is step 1 of 5
NOTE --
The output of this QFD matrix or form is an output you have chosen in
the previous selection screen.

VOCT CHART - Voice Of The Customer Table --

The voice of the customer table is a form as its name implies. The
VOCT allows you to collect customer verbatim inputs, organiza them by
the voice of the customer({s), and to restate them in usable form.

CONNECTIONS -~
The output of the VOCT is often used in the following QFD matrices and
forms for input of customer demanded quality, demographics, functions,
and raeliability:

Al

Bl

D1

INPUTS ~- :

Customer verbatim statements of requirements

Customer demographics.from/marketing (ralated to requirements)
Customer expectations of functions

Customaer expectationa of reliability

ouUTPUTS -~

(Battar) Statemente of customer demanded quality
(Battar) Statements of customer demanded functions
(Bettaer) Statements of customer demanded reliability
{(Batter) Statements of unacceptable failura modes

REFERENCES --
Cohen, Lou, "Quality Function Deployment: How to Maka QFD Work for
You," Reading, MA: Addiaon-Wesley, 1995.

Marsh, 5., J.W, Moran, 8. Nskui, and 6. Hoffherr, “Facilitating and
Triaining in Quality Function Deployment," GOAL/QPC, Methuen, MA, 1991.

Re Vellae, Jack B., J. W. Moran, and C. A, Cox, 'The Quality Function
Deploymant (QFD) Handbook,"” Wiley, New York, 1557,

Re Vella, Jack B,, Normand L. Frigon, S8r., and Harry K. Jackson, Jr.,
“"From Concept to Customaer," Van Nostrand Rainhold, New York, 1995,
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Appendixes 1: {Continue)
This ie step 2 of 5
NOTE -- _
The output of this QFD matrix or form is an cutput you have chosen in
the previous selection screen. '

A-1 CHART - Demanded Quality and Substitute Quality Characterigtics --

Tha A-l1 chart is a key beginning matrix form in QFD. The chart begins
with the inputs of customer demanded quality, functions, and .
reliability along with inputs of their weighting or priority. Thesae
customer demands may come directly from marketing or your customers.

In either case you will often find that the Voice of the Customaer Table
is a useful form to organize customér inputs bafore applying to the A-1l
chart.

The customer demands are placed on the yertical axis of the matrix.
Your organization will identify through planning, brainstorming, etc.,
substitute quality characteristics and place these on the horizontal
axis of the matrix. Thaese substitute quality characteristiocs* are
measurable design targets fo6r the product or service. These form the
initial organizational targets or plans.

This matrix form has thae provision to show competitive benchmarking
against customer demandad guality end technical benchmarking against
substitute quality chafacteristics. These halp the team analyze
potential gaps between the new product or service and competitive
offerings.

fhe substitute quality characteristics are correlated to the customer
demands in the center of the matrix. Correlations are placed in the
row-column intersections. Use traditional QFD symbology with weights

of 9, 3, 1, and 0 respectively for high, medium, low, and no
correlation. The team can multiply correlations by the respective ’
customer weights and sum over the column,. This will allow the
substitute quality characteristics to be ranked by a weight linked to
the voice of the customer..

*Substitute quality characteristics are re-stated quality measures.
Often the customer statements of demanded quality cannot be used for
design work. For example, a customar requirement for a car with 'high
mileage' must be translated into specific miles-per-gallon targets.
'High mileage' is demanded,quality. A target of 25 miles-per-gallon is
a substitute quality characteristic.

CONNECTIONS -- .
The output of the A-1 chart is often used in the following, QFD matrices
and forms:

A-2

A-3

A-4

B-1

B-3

B~4




Appendbees 1: (Continue)

INPUTS ~--
Customar demands of quality

(the Voloe of tha Customer Table is a good source)
Customer expactations of functionse '

{the Voice of the Customer Table is a good sourcea)
Customar expectations of reliability

{the Voica of thae Customer Tabla is a good sourca)
Substitute guality characteristics

(from your organization}
Competitive benchmarks -

(from your benchmarking efforts)
Technical benchmarks

{from your assessments of function performance)

QUTPUTS --

Key substitute quality characteristiecs related to customer demands
Key design priorities relatad to customer demands

Identification of customer raeliability expsectations

REFERENCES --
Cohen, Lou, "Quality Function Deployment: How.te Make QFD Work for
You," Reading, MA: Addison-Weslay, 1995,

Day, Ronald G. "Quality Function Daeployment: Linking a Company with
Its Customers." American Sociaty for Quality Control. Milwaukee, WI.
1993.

King, Bob, "Bettar Designa in Half the Time," GOAL/QPC, Methuen, MA,
1987. ' ,

Marsh, 8., J.W. Morar, 8. Nakui, &nd G, Hoffherzr, /"Facilitating and
Training in Quality-Function Deployment," GOAL/QPC; Methuen, MA, 1991.

Re Velle, Jack B., J. W. Moran, and C. A. Cox, "Tha Quality Function
Deployment (QFD) Handbook,™" Wiley, Naew York, 1997.

Re Valle, Jack B, MNormand,L. Frigen, 8r., and Harry K. Jackson, Jr.,
"From Concaept to\Castomar,! Van Nostrand Reinhold, New York, 1995,

Terninke, John. "Step by S8tep: Gustomer Driven Product Dasign.
ResponsiblenManagements: " ~Nottingham, |WHq ~1995,
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Apperiixes 1: (Continue)
This is stap 3 of 5
NOTE -~ ]
The output of this QFD matrix or form is required as an input to
anothar QFD matrix or form. This matrix or form is part of the path
supporting your output choicas.

A-2 CHART - Functions and Substitute Quality Characteristics --

The A-2 chart is used to identify the relationships between produot or
saervice functions and the substitute quality charactaeristics previously
identifiaed in tha A-1 chart. This chart is used to identify functions
with strong and weak (or no) linkages to key substitute quality
characteristice. This is one of the many QFD charts that takes the
form of a matrix.

In thea original U.S, writing on this chart {King, 1987], functions ware
placed on the vartical axis and the substitute quality characteristics
ware placed on tha horizontal axis. Further, there was no discusasion
regarding the use of the weightings develcped for the substitute
gquality charagtaristics weights in tha A-1 chart. BSubseguent authors
[Marsh, Moran, Nakui,tand Hoffherr; 1991], suggested switching the
oriaentation of the axesjand using the substitute quality characteristic
waightings. The product or servica functions are developad by the taam
in the B-1 chart,

The recommendaed form of tha chart is to placa tha funations on the
horizontal axis and the substitute gquality characteristics and thair
waights on the vertical axis. Correlations are placed in tha
row-column intersections. Usa. traditional QOFD symbology with waights
of 9, 3, 1, and 0 respectivaly for high, medium, low, and no
correlation. If the substituta/quality.charactaristic weights ware
taken from the A-l chart, the team can multiply correlations by the
respectivae substitute quality characteristic and sum over the column,
This will allow the product or servica functions to be ranked by a
weight linked to the substitute quality charactaeristics and the voice
of the customer.

When analyzing this /chart, look for highly ranked functions. Thasa arae
important for marketing and are key for design effort and control.
Also, look for functions with low or no correlaticon to substitute
quality characteristics. These reprasant either a case whare adequate
subgtitute quality characteristics wara not identified or functions
axigt with no relation to customer needs, Tha latter are candidataes for
cost reductionsn

CORNECTIONS --
The output ofnthe A-Z chart is _often usaed as _inputs_in_the. following
Moran charts and forma:



Appendixes 1: (Contirue)
INPUTS --

{(The following may be found in the completed A-1 chart)
Key substitute quality characteristics related to customer demands
Key design pricrities related to customer daemands
Idantification of customer reliability exceptions
Identification of unacceptable failure modes
Weights of the above elements
Proposad functiona for the naw product or service
{to be daveloped by the team)

ouUTPuUTS -~

Key product or service functions
Functions with little or no customar nead
REFERENCES --

Cohen, Lou, "Quality Function Deployment: How to Make QFD Work for
You," Reading, MA: Addiscn-Weslay, 1955,

Day, Ronald G. '"Quality.Function Deployment: Linking a Company with

Its Customers." American Scgiety for Quality Control. Milwaukee, WI.

1993.

King, Bob, "Better Designs /in Half the Time," GOAL/QPC, Methuen, MA,
1987.

Marsh, 8., J.W, Moran, /8. Nakui, and G. Hoffherxz, “"Facilitating and

Training in Quality Function Deployment," GOAL/QFC, Methuen, MA, 1991.

Re Velle, Jack B., J. W. Moran, and C. A. Cox, "The Quality Function
Daployment (QFD) Handbook," Wiley, New York, 199%7.

Ra Velle, Jack B., Normand L. Frigon, 8r., and Harry K. Jackson, Jr.,
"From Concept to Customer," Van MNostrand Rainhold, New York, 1995,

Taerninke, Jehn, ‘'Step by Step: Customer Driven Przoduct Design,
Responsible Management'——Nottingham; MHT——190%"
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Appendixes 1: (Continue)
This is step 4 of 5
NOTE -- :
The output of this QFD matrix or form is an output you have chosen in
the previous selection screen.

A-3 CHART - Substitute Quality Characteristica and Substitute Quality
Characterigtios -- .

The A-3 chart is used to identify the interralationships betwean
substitute quality characteristics. 1In the process of dasigning a
product or service, changes may be required in the target valuas for
substitute quality characteristics, Changing one substitute quality
characteristic target may affect another, either positively or
negatively. This chart identifiaes those relationshipa for
opportunities and contingency planning  This is one of the QFD charts
that uses a matrix format.

Substitute quality characteristics are taken from the A-1 chart and
placed on both the horizontal and vertical axes. The diagonal cells of
the resulting matrix may'ba Blocked out as thay are of no value. It is
also only necessary to fill out the top or the bottom portion of the
matrix as both containg the same relationships.

Interrelationships may be viewed as an assessment of linkage or
positive-negative corxralation between the substitute quality
characteristics. If tha target value for (a) is increased, will that
tend to reduce (b), (¢}, ...? AL the row-column intersection in the
upper or lowar part of the matrix, mark strong positive correlation

with a double-plus (++), madium positive correlation with a single plus
{+), medium negative corralation with' a minus (=), and strong negativa
gorrelation with a double-minus  {- =}. ‘As with other matrix forms, !
leavae the cell blank if there i@ no interrelationship.

Review the interrelationships in this matrix for opportunities to
affect a key substitute quality charactaristic through correlation with
othars., Consult this chart for contingency planning if substitute
quality characteristies are changed for othaxr ressons.

CONNECTIONS -~

The output of this chart is not used directly in cther QFD forms. It
should be consulted if substitute quality characteristios are changed
from work with the following forms and matrices:

A-1
A-2
A-4
B-3
B-4

INPUTS ~- .
Kay substitute quality characteristics ralated to customer damands
{from the A-l1 chart)
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Appervibxes 1: (Continue)
QUTPUTS --

Substitute quality characteristic interrelationships
Design oppertunities and challenges

REFERENCES --

Cohen, Lou. "Quality Funotion Deployment: How to Make QFD Work for
You." Addison-Weslay. Reading, MA, 1995 :

Day, Ronald G. "Quality Function Deployment: Linking a Company with
ITts Customers."” American Society for Quality Control. Milwaukea, WI.
1993.

King, Bob, “Better Designs in Half the Tiwme," GOAL/QPC, Methuen, MA,
1967.

Mersh, 8., J. W. Moran, 5. Nakui, and G. Hoffherr. "Facilitating and
Training in Quality Fundtion Daployment.” GOAL/QPC. Matheun, MA.
1991,

Re Velle, Jack B,, J..W. Moren,6 and C. A. Cox, "The Quality Function
Deployment (QFD) Handbook," Wilay, New York, 1997,

Terninko, John, "Step by Step: (Customer Driven Product Design.
Responsiblae Management:" Nottingham, NH. 1995.
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Apperixes 1: (Continue)
This is step 5 of 5
NOTE -- -
The output of this QFD matrix or form is an ocutput you have chosen 1in
the previous selection screen.

E-4 CHART - Naew Concept Selection Summary

The E-4 chart is another QFD form that uses a matrix. The E-4 matrix
is used to identify naw concepts that will positively relate to all the
criteria without causing unnecessary problems.

The left sida of this L-shaped matrix lists customar demands,
functions, and quality characteristics which can be extracted from the
E~1, E~2, and E-3 matrices. Thae tcp sida contains a variaty of new
concepts. Somewhere in the center of the matrix, a column is used to
represent the standard or "best in class" fer each customer demand.

Plusas (+s) and minuses (-8} are usad to indicete whaether the QFD taean
has judged a specific new concapt as better or worse than the standard,
The totals of the +s and ~8 at the bottom of the matrix are used to
evaluate the relative strengths and weaknesses of aach new acnocept.

CONNECTIONS:
The output of the E-4 matrix is often used in the A-1 matrix for
completely new products. '

" INPUTS:

Customer Demands of Quality
(the Voice of tha Customer Table and the A-1 matrix are good
sources)

Functions
(the A~2 matrix is a good source)

Quality Characteristics
{the A-3 matrix is a good =curca)

New Concepts
{the Research and Development Department, the Engineering
Department, a8 weli-as-the-Material-and-Froodsses Department
are good sources)

OUTPUT:

Value of new concepts relative to customer demands, functions and
quality characteriatics

REFERENCES :

Cohan, Lou. Quality Function Deployment: How to Make QFDyWork for
You. Addison-Wesley. Cochen, lLou. ‘'Quality Funotion Deploymant: How
to Make QFD Work f6r You." Addison-Wesley. Reading, MA. 1895

Day, Ronald 6. '"Quality Function Deployment: Linking a Company with
Ites Customers.'" American Society for Quality Control. Milwaukea, WI,
1993,
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King, Bob. "Better Designs in Half the Time." GOAL/QPC, Methoun, MA.

1987.

Marsh, 8., J. W. Moran, §. Nakui, and G. Hoffharr. "Facilitating and
Training in Quality Function Deployment." GOAL/QPC. Matheun, MhA.
1891.

Re Velle, Jack B., J. W, Moran, and C. A. Cox, "The Quality Function
Deployment {QFD) Handbook," Wiley, New York, 198%7.

Terninke, John, "Stap by Step: Customer Driven Product Dasign.
Responsible Management." Nottingham, NH. 1895,
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QFD METRIX A-1
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Appendbes 6
The Gualily Function Deployment (QFD) Matrix A3
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Lighting 1P5

Air Mixerd

Mixing Boxj-

Internal Lighting Switch]

Lift Hook
0,90.180,270/ L-R degree blow outlel}-

Coil velocity up to 700 fpm|

Wiring Terminal for Power Connector]+

Mutti-Choise tnsulation (PU, PS, Rockwool, Fibergiass)|--

Coil Siiding|-_

Out Let Flange|-
Control Connector Terminal

Heating Element]
Walkabie Unit Top: 400 kgj-
Fan Inlet Gua

Multi-Choise Intemal Skin]-
Fool Proof For Conenctionj— |+
Water Pipe Header]-

Guide Hole-Guide Pin for Installation] ++ |++ |-
Air Washer Section

Forkiift Access From Side
Wire Guide-Wire Way|++

Assembly Fool Proof]-
Droplet Eliminator after coil

Perfect Sealed Gaskef]++ [++
Insulated Sight Gia:

180 Removable Pin Hinge for Access Doot

Powder Coated Exterior++

Inlet Flange, Duct Bolt Connect]-

Colour Coated Interior]-
Side Access Pre Filter & Medium Filter Housing]-

Stackable Unit 2 level+

Knock Down Structure|-
4,6,8,10,12 roll Cooling Coil with various fin type

High Performance Fan 8 Drive;

Fan Set Vibration Isolator]
Service Door Air Tight 100%]-

Section Lebeling Indicator]

Centrifugal Fan Installation
305mm Base Dimension Modular (Intemai)y-

Rigid-Tough Construction|-
Insulated Drained Floor{ With Expanded metal cat walk, on large unit)i-

Service Panel-Air Tight 100%|-
Modular Fitter Section 305x305|
Mutti-Type-Fan Configuration

Internal tnlet Damper @ Mixing Boxj+
Height Variable Base Structure 10cm-20cm
V Groved Elevated Drain Pan

Theimal transmission insulation 1-1.4 Wim2/K|
Door and Service Panel Removai in 1 min{—

Double Skin Construction 2*

QFD Matrix A3: Identify the Relation Ship Between Substitute Qua¥i

Characteristics

Shaft Guard|
Belt Guard
Trap In alamm|
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International Filter Classifications

GOLDMARK TECHHNICAL SUPPLY CO. LTD.
T
e TEL 72213874 FAX T22-1384
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