CHAPTER VI
DISCUSSIONS AND CONCLUSIONS

The analysis of the gﬁfification systems using RCDM
has demonstrated that the iﬁfiuence of such variables as
initial investment cost of the gasifier, fuel prices, annual
operating perdfod, ~Jabor tlmé for the operation and
me intenance, :j;}dble co%}s of the system, availability of
local biomass end,spegif;g condition of the community are
factors to co igér byiﬁeaision makers concerning economic
feasibility of,fggéffiqrs._Jﬁhe main information obtained
from the modefffb}‘degign ;pgjneers may be categorized as

follows: r i {ﬁ;
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1. For chercoal ga@f@ﬁars, the most economic system

- I.-"
which could be accepted by this particdular rural community,

at gasoline;JEnd diesel prices aboveJB.Q and 6.3 BT/LIT
respectively, _lis the dual-fuel diesel engine system with a
capacity of 10 KW with an 4nvestment cost not exceeding
12,635 BT/KW “for! charcpal priceés up to 1.50 BT/KG. The
system should be utilized throughout the year in both wet and
dry /Sed@son| with & \mininim opérating/t tme ofl2880 HRS/YEAR.

For @& charcoal price of 1.30 BT/KG, the maximum variable
cost permissible is 756.68 BT/MWH, end slightly lower for
increasing charcoal prices, that is, the 1labor time for
operation and meintenance should be less than 0.2 hours per
one hour of operating period. The second most attractive
charcoal gasification system which could compete with
conventional diesel systems is the small one of 2KW capsacity

equipped with a gasocline engine for which the maximum
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permissible investment cost is 14,500 BT/KW and variable
costs varying from 1211.45 down to 681.96 BT/MWH depending

on fuel prices as shown in Table 5.3.

2. For wood gasifiers, among the systems we have
introduced in the case study of Nongwang, the optimum design
is the 50 KW dual-fuel diesel engine system at gasoline and
diesel prices above 8.9 and 6.3 BT/LIT respectively with the
gasifier investment cost of 13;965 BT/KW. From economic
analysis, the maximum waood %rice for the gasification system
compatible with a conventional diesel system is 1,082 BT/TON.
The model has suggested thelmaximum investment and variable
cost of the gasification §gsbems in different capacity
permissible for: the vlltag?%s at specific fuel prices as
shown in Table 5.4 or ingfig¢§;s 6.1 and 6.2.

The model has aléo sh&?p!bhe minimum operating hours

# s Besd bl
for the systems to bé“economtg~§t different fuel prices in
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These empirical curves are specific for the case
study at Nongwang only, however due to similarity of several
villages the. results.could. serve .as guidelines for other

villages.

8% For rice husk wasifiers, the | most! favorable
system ‘introduced to the community suggested by the model is
the gasifier-gasoline engine in the capacity of 50 KW, with
the gasifier's investment cost of 13,965 BT/KW, at gasoline
and diesel prices above 8.9 and 6.3 BT/LIT respectively.
The rice husk price is relatively insensitive to the total
system cost. Figure 6.4 shows the maximum investment and

variable cost of the systems in different capacity
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economically permissible for Nongwang at rice husk prices of
up to 515 BT/TON which could be operated only about 86% of
full utilization (2400 hours). The higher cost of rice husk
requires more running time, that leads towards the maximum
time available for the system or 2880 hours. Although these
minimum operating hours are specific conditions for
Nongwang, they should be common situations for most 1local
communities, The income is' ma%imized by importing more
paddy to the mill driven with the gasifier-gasoline engine
using the mill's"own.residues and imported rice husk from
other villages neapby as fqel. and converting the paddy to
rice or glutinous rice fop éxporting in excess of household
consumption. Fprom econdmic:;nalysis. the maximum cost of
rice husk for the gasif]cathoﬁ system to make it attractive
over conventiocnal digselilsxstems under the present
conditions of diesel prices £$ﬂ6.3 BT/LIT is 750 BT/TON of
rice husk. S poZ

4. Electricity generation for self-use by the

gasifier-diese¥ engine system for lighting is unlikely to be
competitive with electricity from a central grid costing
about 1.75 BT/KWHuand even with utilization of kerosene
lamps in  households. In the case study of Nongwang, the
model has shown that electricity self-generation from the
dual-fuel” ‘engine  aty 4 charcoeal |prlice of 1.8 "BT/KG and a
diesel iprice of 6.3 BT/LIT costs 4,38 BT/KWH. Its use will
therefore generally be limited to rural areas where grid
electricity is expensive or unavailable and the Qillagers
would 1like to replace the inconvenience of using kerosene

lamps.

5. The 1larger the gasifier, the 1lower the

investment and variable costs, and also the less labor time
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for operation and maintenance per kilowatt-hour. This |is
one reason that economically deters each household from
owning a small gasifier for generating electricity. In
other words, this study reconfirms that centralized energy

systems are more economic than distributed energy systems.

6. The gasifier-diesel  engine systems for shaft
power of irrigation pumps are édbnomically feasible, under
the present diesel.  fuel prices of 6.3 BT/LIT or above,
especially where intéeprruptions in diesel supplies are
common. In general, irrigd@ion requirements are seasonal,
and irrigation systems will ;Qten be needed for only part of
the year. The shaft powér ;equired to irrigate one rai of
land depends on the punping &kﬁih and the quantity of water
applied. In the case of Noﬂéwang. the shaft power of 36.6
KHPH is used for pumpinsﬂabouiﬂQZO kilo-cubicmeter of water
in the wet season to& {rrigqgéiﬁsoo Rai of 1lowland and
increase crops yield by GGXfEthst is, a gasifier with a
capacity of 13,§3 W is required pgpmrai:af irrigated land.

o It ¥8 quite dangerous to - introduce gasifiers
without regulations: into areas of fuelwood scarcity. If
high-priced wood can be tolerated by gasifier owners, the
widespread use of gasifiers will tend to, push up wood
prices, White'this might encourage replanting  efforts in
the longer term, it could also tend to accelerate depletion
of wood resources and adversely affect domestic wood
consumers., In Nongwang, for example, the introduction of
gasification systems would require 64 tons per year of wood
converted to charcoal (0.196 KG. of charcoal/KG. of wood)
for low efficiency of the kiln or 41.4 tons per year for a
higher efficiency of the kiln (0.303 KG. of charcoal/KG.of

wood) to run a gasifier-powered generqtor of about 20
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MWH/YEAR, and 26.7 tons of wood per year for irrigation
pumping system driven with gasifier-diesel engine. Growing
forest trees should be done to replace wood cut for
gasification projects even in the abundance of forest areas

as Nongwang.

8. In the locality where a r1ce mill exists, it is
most attractive to introduce a g331f1er gasoline engine for
shaft power for midkling by utiliz1ng rice husk as fuel
instead of selling"it at very low prices of normally 100-300
BT/TON, or burniﬂ§ﬁ3~'simpl' in the fields. The investment
cost of the riceyﬁii: gasafi
will be paid baq}fi;thxn o 4‘;ears.
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9. Al1l {he ¢onclusipns obtained from the analysis

cation system at the first year

of the gasification systemSa%nth RCDM in this study may be
used by gasaflcatioﬁ ang:neers{‘ﬁF1rst of all a knowledge of

gasifier introductiop}in;NongﬁéQg;has now been made although

of limited ugé; However, the methodogagy could be used for

application ﬂéjother rural communitieélf Because people in
different comméﬁities have different basic activities, a
ordinary gasification system economic analysis is not enough
for making a decision on the lintroduction of a system in a
specific village. RCDM, would be a ¢generalized +tool fbf
engin€ers) "to) ahdlyZecpdranéter) sensitfivitied | or various
factors in the community which influence gasifier technology
introduction § using community income as criteria. In any
other cases of energy technologies introduction in rural
communities, RCDM may also be used as a prime tool to test

effects of decisions in the same manner as +the present

simulation of gasification system introduction.
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10. One problem about introduction of gasifiers to
rural communities is rejection from the villagers due to
various causes ¢ difficulty of operation, difficulty of
cleaning and maintaining the equipment, and the high
investment cost of the systems. To lessen such problem, the

ably be advertised and wused to

RCDM results could con

" convince the wvillag the gasifier systems

ivitde "ﬁFh as water pumping for

or for M'lhng‘ could increase

introduction
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