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Economic Assessment of Biomass Heating for Rural Application
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Abstract

Biomass is one of the most competitive renewable energy resource and can be used for heating for rural
applications. A economic assessment was made of biomass heating, using the tool BIOH2000 from
RETScreen® International Clean Energy Decision Support Centre. For a 260kW heating system for 50 farm
houses, the assessment showed a very promising results. Internal rate of return was 19.7% and year-to-
positive cash flow was 5.1 years. Relative price of biomass over fossil fuel significantly affected the
economic feasibility of the project. Heating demand was directly related to annual demand of biomass and
economic feasibility. Relative cost of distribution pipe over the total initial costs also affected the economic
feasibility of the project. The economic feasibility was expected to be improved by the probable greenhouse
emission reduction credit and reduction of initial costs through utilizing existing heating system for peak or

back up heating system.
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Table 1 Input parameters for BIOH2000

Parameters Input Range
values
. . -400~
Heating design temperature (C) -41 150
Annual heating degree days 3,007
below 18 (T-days) (Table 2)
Domestic hot water heating base
demand (%) 2 0~2
Heating load for building (W/mb) 52 42~118
Biomass fuel moisture content (%) 30
Calorific value (MJ/t) 11,670
10 \
100 \
T
o I
o B~y
W/mz %0 = e ] gy i
70 o — Sy §

Design temperature, C
[ doed insutation

& Medm insulation = Poor Insulation |

Fig. 1 Building heating load chart (RETScreen, 2004)

Table 2 Monthly heating degree-days

Month 1] 21 31 4] 516 71381 9] w] 1]
Mean temperature | 39 | 19 | 46 | 116 | 169 | 215 | 245 | 248 | 194 | 126 | 52 | -13
Degree-days | 679 | 538 | 415 | 192 | 34 | 0 | 0 | 0 | 0 | 167 | 384 | 598
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Table 3 Typical range of costs for small scale bio-

mass systems
ng;’g:?try TOt(aéS )cost (c:a?gg C?g Fuel b1§1

(kW) ($/kw) | Size (

75 18,500 247 25
100 23,000 230 30
150 31,700 211 30
180 34,600 192 40
250 37,400 150 40

(RETScreen, 2004)

Table 4 Initial and annual costs for input data

Cost type Unit cost
Biomass equipment | $150~247/kW
Biomass equipment -
installation $41~50/kW
" Distribution pipe internal formula
Initial Rl
ulding - 2
costs construction $170~350/m
Peak load boiler $75~100/kW
. depends on distance
Transportation and equipment weight
10% of costs for
Tax and insurance |operation and
maintenance
Annual Spare parts $200~600/burner
costs | Biomass $40/t
Diesel oil $0.355/ ¢
Electricity for
equipment operation $0.15/kWh

2 o] eujx Aule) thst kWF 712& Table 3
7 gk

27] NAu|gelE dulg Aldu]g, Hlo]viA
2 Af Bded AFug, Ao &k 2 AR
£ & TP A7 AR EelE Y
g, BEuj8, Qutaay), voleus Asy], JF
Hage dE (A, 2dn AE7FEe] 3ed
A7) Tol ¥gEd. 27] 9 A7 A By
Aa AL Y8 drle Table 48 Zt @
& 93t duj§ Axu]4-2 BIOH2000°] i<

11’

<>~‘.‘-°|D

BT olgshe AoE Mg wolenx
nelele] 442 10402 7Hstel, of 109kt
g @A Ao AR,

4, e =

A AAe 9FE vXE AFEE AR2
Ae ddyx 74 ‘% g, E7MIsE, MPTE,
A UTHgF oA, & dAFddMe 4%
3%, 2%, 10%, 25WSZ 7Hgsgich @A el
Me EYEA 41 s 2A7A 1% BEEn
Az Al Az REF F= AASY B2
e Ao 35 AAN L } a7 ol HE
AEZAN 2235717 Wi E (nternal Rate
of Return, IRR), £dA7}HA] (Net Present Value,
NPV) & F4o2 %7t EA4sigid. A2s47|
< 27| BAIEE sgdhed AeEHE 7|1
Bate, SHAZMRE ARl digk £99 £3HE
7k 9} v]g2] EHAZEA Y 2folg vehdY AR
o AANE 7tsshe A% 7Rl dietdge <)
oA A& 7|EE AAET UFFYES AA
o YFAde HA dAHE FAdES Jehls
Ao2A F97 u§o HAIA|Q Aol F &
/X E 007 Wit ¥gR B 5 Qo %
Ao E vlo| QuIAE o] &g Y Adu| s} Hlo]
eujx dgn), a2z Jjg fAEEus} Hge
2 39T, 799 AfA A5 o] ol
2 A8 E o]&ed YojAE 9 EE savingl
Z 3o AFAA £42 FR30

0. #= ¥ n&
I A2 7|FAH|
5070 F7ksk M Jled 7% 4 437 &

Ao wet Fed 20 IFTF FFENEL 260
kW2 AHEgiT) wlojema Bde 250 kWt

LTI =T A7 A28, 2005



AFH-stel dg3st7] A
kWE ARE ZAFe 2o 3
o}, dlojoujA o8 AMuld 1F F
758 w o]g4dke s AR HYEE 200
kW TEZ 7p33igith. A5Est o3 2deis)
HAME Bde]e] Au] drbs BIOH20009) A|He)
w2bA Zkzk $100/kW, $95/kW= A sH3ich

HU oy

2. ZI|FA S AL BIE

Foja QAR oJste} APE 27| ALRA
N8 F $268,6290]4, o] 7kd KA} 7
2 5u] XF dlojema b 9 AxuE
$78,500(29.2%), H’38 2 HFHS} o Y
ol 2 Adulg 4d Adu| 8L $161,890
(60.3%), 71e} B]€-2 $28,239(10.5%) 8 AR E
ck Al 7R 24ulEE Fo|Z Ay
v $72,6602.24 271%2 v]¢ 7Red bR &
HES Rsh= Aoz yebgth Azt g2 B
g, 304, Ay & 1Ed 4AuE $4,795,
HERS ] 225 2 D vlo]2ulA dgH|4

Table 5 Summary for initial and annual costs for
biomass heating system

Type of costs Amount ($)

Biomass equipments 40,000

Biomass equipment installation 37,500

Transportation 1,000

N Peak load heating system 1,500

Icr:)lsttlzl Backup heating system 16,000

Distribution line pipe 72,660

Facilities and installation 71,730

Miscellaneous 28,239

Sub-total 268,629

Annual | Operation and maintenance 4,795

costs | Fuel and electricity 18,673
Periodic| Biomass equipment replacement

costs | (every 10 years) 77,500

o] $18,673% FHHAT}H Table 5).
2. daiMd
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Table 6 Results of economic analysis for the biomass

heating
Initial investment $268,629
NPV(Net Present Value) $245,698

IRR(Internal Rate of Return) 19.7%
Year to positive cash flow

5.1 years

5.6 years

Simple payback
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Fig. 2 Cumulative cash flow for the biomass heating
project
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Table 7 Effects of heating demand on economic feasi-
bility

Number of household 30 100 200
Biomass Main (kW) | 250 500 1,000
boiler size I(DEaWk)loading 15 25 50
Backup boiler  |Diesel (kW) | 200 500 1,000
Biomass fuel  {(t) 419 | 839 | 1,678
Year- 1o positive | (years) 51 | 40 | 34
IRR (%) 197 } 267 302
NPV ($) 245,698|759,42411,509,683
GHG reduction |(tco,) 2441 | 4931 | 991.0
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Table 8 Effects of initial cost for distribution pipe
on economic feasibility

Length of pipe 200 400 600 800

(m)
(T;tfl initial cost | oes 699 | 348,555 |428.481 | 508407
Distribution pipe
cost over total 270 417 50.8 57.2

initial cost (%)
Year-to-positive
cash flow (years)

IRR (%) 197 15.2 123 | 101
NPV ($) 245,698 | 165,772 | 85,846 | 5920

51 6.5 79 106
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