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and Biomass Supply Cost for Power

ZHAI Mingling, ZHANG Xv,, CHENG Fei, SU Xing
(School of Mechanical Engineering, Tongji University, Shanghai,
200092, China)

Abstract: In order to analyze the problem of straw shortage
from the perspective of farmers, an investigation was
59. 3% burned the
straw, and 82. 3% did not sell the straw to any enterprise.

conducted. Among the respondents,

Four scenarios with three stubble heights are established. An
mathematical model about straw harvesting, collection,
transportation, and storage is established. Parameters are
selected basing on one biomass power plant in Jiangsu
Province. The results show that the cost of straw selling is
186-250 CNY « t 1.

total cost finitely. The relation between the labor price and

The machinery collection reduces the

the cost is examined. The labor price affects the manpower
collection scenarios more obviously than the machinery
collection scenarios. The cost model is made without

considering the information problem.
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BROR 82. 7%, AS R 38 )1,
1.2 AHRER

TR R A TR A B AR R T AE G
HAARTLE 1.

WOHE B AR RER R LB L.

HENTBOLILER 1, Hp e A P AL Y )
AL FAENF LLBAE AR AN 3, 2 A St
R EMBEL TR PG 95. 2% YR F7 T ARk 57
g AT BLILER 2, b A S RSO B0 2 Bt

. BMAA T
1449 04% D20 Bt TAET L T T A KBS AL TAERIDL A RA.
= 9.69% N B A AT H N ‘
Z o B + 3t B RS FFYE VAR L LR 3, S AN, B r
8.09% A1 = Y o
= [ 52/ X T g HO AR (BRI RS FF 2 i e 1 M ) 4 R B, HOB
. bl 0% ARG, A% P SN AT T3 1K 12 T B0 4 A
t X H \ ,
A R X 4 3t R B A 1 AL
o N il 30.57%
) £1 FEAOWR
9.69% Tab.1 Situation of the domestic population
. T e Wi &ZE B WEs HAW
1 EAmMRBE ST FEAD CEHED/AN 3.0 6.3 58 3.5 50 51 4.5
Fig.1 Regional distribution of research objects HAEAD CEHMED /AN 2.7 4.2 2.0 2.0 3.8 4.0 2.5
THEAD CEHE/AN 2.3 4.2 3.8 2.5 2.6 2.4 2.0
T2 HABR
Tab.2 Income situation
;Y Giz5E WAt R B P ] Hif
FE R A /TT 38 684 35 833 46 667 25 000 14 000 44 444 7 500
ABFIRA/TT 13 487 5 800 7 984 7 396 2 900 8 357 1625
Pl A /7t 10 057 6 449 7 000 7 500 6 160 16 000 2 250
AACHTFT TRA/GE « d™ D) 265 233 383 160 150 200 150
*3 LTHIREFEEREER
Tab.3 Situation of land and straw
;Y Giz5E WAt R B P ] Hif
PEIE T A/ m 2 040 1 886 2 220 4000 4000 1 666 3333
B A/ m? 766 326 426 1373 806 333 666
AHEH/m? 713 306 386 1133 813 360 716
FIFERFRE/t 2,784 2. 452 2.176 3.595 4. 864 3.761 3. 460
TR/« 0. 997 0,414 0. 482 1. 253 0. 904 0.765 0. 651
ABIREF R/t 0. 959 0. 402 0. 381 1.031 0.977 0. 817 0.735
e TAEE S ILAE 2, KRR PRI £ 2 100f i}
. \ 7
HAT T Hor 45, 3%64T T A BRGSRAO TAE. 0HA6H Wl s T

FEBIIATRILE 3,70, 900 tA Ny AR RS FT Bt 2% 7,
22. 9 VN U AT . 16. 7 YU REFF TG (B, X
FEAT LB A THILIE 4, R o 17, 706 S # FT
Hor 27. 300 A IR FEFF EUCAERE , 96. 80 BRI
WA B £ RS FT L 100 20 A BRSO 7 20 SO

JHBEAE B A P A e R ) 45 A BL SR R AL 8 A
A Wgs S S HA TAR Pl A , A DA%
M P 5K R B B K. [R) N RS AT A SR B AR At B —
ANEERNRE 2 TR EDIH LA R 3P
AT ERIMT.
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Fig.2 Investigation results of non-farm work
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Fig.3 Farmers’ awareness of straw burning
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Fig.4 Farmers’ awareness of straw selling
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Fig.5 Scenarios of farmer’s straw supply
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Tab.4 Parameters of different stubble height

BHERE/om
10 20 30
HeliFE/ (L« 666.7 L em™2) 3.6 3.1 2.5
FEBT/ (min « 666. 771 « m—2) 24 20 15
TRAEREFT AT ER R 8K 0. 80 0. 65 0. 59

DL ZE 30 em S B, B A & AG, &l

FERANE B AC A T A& AC, N
Acy, = Acw + Acy = AQapa+ Aty Prer 4)

K :Aq KB MFEIE &, L pa N EEMMN A5, T -
L7 Aty AT HEH b pre WAL THEIG « h7'
2.2.2 FEFPYRCE A

AP N TURAE sk LR IR AR, IEE R A
T Qo WL Qe AT AT R HLAL B2 4 FE AP BT
2,88 5096, Nk 1. 75 mX 1. 2 mX0. 9 m, 5
JEZH 170 kg » m™ 2. C.D T HELRAETR, P=2E B
A BRI A 10 %.

N A Ky
Cg = Pper * Qi/Qq ®)

PURRISCER BLA
cg = 50Q: /321 + pre * Q1/ Qe (6)

2.2.3 FEFrshpR
e —WisH, F B RN BRI 1: 1,85
Wesigul , B BOAS: B i S B — 1 A T I, 3
0.5 h. BEH LA R E L EIMEE"
qua = (ge/v1 + e/ Vo) New/2m (D
K. g AHBFETMER kg « kWh) T 2, B HiFE
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MR kg « (kWh) ™' 50 ABHEGEE, km « h™' 50, K
HEEM km « h 5 Neo/m HEEH LW « 71,

BRIEA C

¢ = QquaB L + Ni(t: 4 0.5) prer + caep + € (8)
Ko HIBHIETE] b ca AHTIHBAS, TT; cn H4E
PORA oo B R IE BT 7L I 1. 45, iskibE
B, km,
2.2.4 fEIERHA

C.D FAEAFREFE. FEFEAF T H )k , oo ORAs
FEKE, DB KA R A 4R IR 5 48, 5%
18 0. FAERLA ¢

¢ = pAS5 )]
A pe HWANHE.IC « m 25 A WA TR, m*.

3 KBISHSEIRE

ARSCEBL IR FE Y B ) A 1A P S 2 4
BCESEHA TITHEARE N, B/h 2 KRS 3
SN F 71X, LKA/ SR A BFE R, A
PUKFEFEF A TR RAT S BOLE 5, EWMS R
WL 6, HASHULE 7.

RS> KBHEHSH

Tab.5 Parameters of rice straw

R HH R A/m? TEYr=8 o/ (kg * m™2) YA A FEATIE R ke BRI [ /km
BUA 2 000 0.842 9 0.98 74 3
xR 6 KEAERNEESHE Y
Tab.6 Parameters of tractor trailer
WA v/ R e PREME ERIEWE N, G L S
(km+h™') (km+h™1) k:N*l b k;{,ﬂ W m/(kW = t71) FEFFE M/t (G - kg™H
18 25 0.272 0. 245 8.9 55 000 0.66;2. 8 7.14

x7T EftAAXSH

Tab.7 Other relative parameters

W b3
AR HE Qem/(t+ h™D 2.5 CERL7]
ANTIEME Qp/(t- b7 D) 0.08 CERL7 ]
ANT#HH Prec/ (TT + h=1) 12 B
WAENHE pe/(TC » m™2) 8 JRIF

4 ERRBITR

R 5 B R S 8 2 S L 8. P8

B, BAEAR, Bl K2, C; fem. KRB
B A 3 R N T R TF LRI ER TR A L I R
HERBESCE KB A TR, A T#HASE T
U . R R AP REBUE £ B, 34 I T 3
FEARRLAS . C.D SR A AH REHE L A B &L LA Cs 2y
B FELERA G B A 32. 6%. 3 C.D FRARF
U T B, T B AR 25 I % 165,180, 7,188. 9,
176.5.168. 6,190 5 » t .
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Tab.8 Supply cost under different scenarios

Ay Ay Az B B

B; C Cy Cs D1 Dy D;

AR/ (e - ) 196 206 216 193.6 186

201 234 247 250 212.8 202.9 225

AR ARG H ] UL E 6, B AR TR AT A
C PR ATESRA, B.D B EHIERA. P
W AE B N TR AR K 2 A P s X A AR S
WREAAF A - M TR 56, - Hl A AR /N, v
DEr SRl e ety =

PERBERT AL, AT AR P REPEZENRE
. B IS X RE AL BLAS R e, TLIEL 7. 553
JI A& B AR A TR A 2 e K F L 5
B, EAEM RN 12 50 « h', S I Ag
10%.20%.50% B A 4+ 8] 3 f0 8. 3%~8.8%.

16. 9% ~17. 3%, 42. 5% ~43. 9%, C 4 B4 fin
6.4%~6.8%.13. 0% ~13.4%.33. 9% ~34. 3%,
T B3 0. 8% ~0.9%.1. 6%~1.8%.4. 1%~
4.7%,D ¥ 0. 3% ~0. 5%.0. 5% ~0. 9%.1. 3%
~2.2%.

AR TG JRFEFF LN TP A B BRI, Ak
LA P A BR B Dy i, 5 B A2 T BE H L
*, BRI ERE R E LT R BN, 5B
R AG BAS s R AR SR 22 2 K5 8L IR
BN A A5 2 .
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Fig.6 Constructions of straw supply costs
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Fig.7 Relation between supply cost and labor price
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