TR ARV R 2 AR
Journal of Henan Agricultural University
ISSN 1000-2340,CN 41-1112/S

CIRR AR EIRD) P E RIS

H - BL T A= i R BAVE AN (R AT R FL AR R A U

= SRLIPH, mNE, EIREE, TE, THR, EE, B

DOI: 10.16445/j.cnki.1000-2340.20240429.002

WA H - 2024-01-24

WM& E R HE:  2024-04-30

g1 g TRLLRH, mNG, EAREE, TE, BN, ihEE, B, ET A

PP R R ML R ST FE[0IOL]. I P MUK 4.
https://doi.org/10.16445/j.cnki.1000-2340.20240429.002

@NKif oL

www.cnki.net

PISEE R TEgEM TAERAR T, Rtk NGB R EL SR ER . HECEfn. B0 E S
B. FHEWRBARCESH S, HildET . FmAH RETIAR M. HREfETE R e iz
TRl CRUAEM L IR HERE RaE, TR E AR B BRI . B e R R
FRAES 45 W DU 8 O e (0 BRI S R BV S 1 o S P e i 0 4% 11 R R iE A B B 4
MR FLZG) A CHTIH B EE ) A RE: AR AR B BRI BEEMEREEE, 764
BT T SO LR, AAETE S AR AN AT g S A AT s Rt 4 228 B B A A 1 5 DR 5 T G
MR E AR R, EFE NS —IVEIE S 07 9 87 AT BE VR E TR A Kt B AR5
DR E R 2% R i, SRR — AR AT, ARESOLSGEE |« 1EE . HUAFRAI R N2,
AL BT R R AT > B B L

HARFGIN: 400 AR E S (R EEARBIT OO BFREHARARZY, £ (FE
FARIAT (MZIO) HRERE & LA S 40T T 9 A — S 45 i, DL RS s A O 20, 78 BRI
AR /T RS SO A e R HERCE R . B e R . B o E AT (2RO ) 2 5 H
R B A RV A P 4 S T AR (ISSN 2096-4188, CN 11-6037/2), it A2 2y HAFII 4 W0 28 hix L 0 28
RSN TE AR -



DOI

10.16445/j.cnki.1000-2340.20240429.002 2024-04-30 09:54:58
https://link.cnki.net/urlid/41.1112.S.20240429.1608.004

ETH ap BERIFM ST & B3R

T

e, mANE, ETiR#g, FTEY, TAERY, wFEEF, KSEY,
(1. TR KFME TAZFIZ, i RN 450002; 2. K= Bhtdhiilz 658 8B KT
A4 IAALIRT, Fd #RI 450002; 3. FH AR FE R L IAFRE, Fd #I 450006)

i E: (B8] BRETRRAT R EE R EEXGEBHR ), KAt R E. [FF] kA4
& B IR0 T ik, SERAT KB RB M B89 7T A HER AT AT, AR R B S 4 R AR SR HE RS
A HHETREXNT G MO HERE g . [ZER] BAFACEEEGEMRR A AN ELT
by £ BHZOR, H T 44 PMI0, SO2. CHaw CO EERBTREME, AT EHBAHSMNA 97%. 93%.
98%F 76%; CO» EB kR TBMMNE, Ardblh 80%. 4 FrAEAT K w4k a4 XY s e 5 A A
5995.16. 6076.57. 6 121.73 #= 6 125.68 kgo [ 453 ) AT K w4k 4 X a9k ot 7 G HERS /) A 8 K
#eh, ERBH R TRFSEE T AR KT ) s HE . B3 RAT R A% e a2 22 RO R SR
ST AR AFREATMEF 2, BT RibHE, RERSGE RS/ LRKFEZSSHLT LF A,
AR AR X B 3 #5E

KR RATRE; Lo R, Hosd; RRHkE

FESHES: F323.2; F274 XRRFRERE: A

Optimization of supply chain model of straw power

generation based on life cycle evaluation

ZHANG Hongyang', GAO Xiaohan', WANG Zhenfeng'*, WANG Heng'*,
WANG Zhanwu'*, QU Qingging', XU Guangyin'"’

(1. College of Mechanical and Electrical Engineering, Hennan Agricultural University,
Zhengzhou, 450002, China; 2. Henan Provincial Cold Chain Information and Equipment
Laboratory for Logistics of Agricultural Products, Zhengzhou, 450002, China; 3. Institute of
Agricultural Engineering, Huanghe S &T University, Zhengzhou 450006, China)

Abstract: [Objective] To evaluate the carbon emission reduction potential of different straw
power supply chain models and explore the factors that affect the carbon emission reduction
ability. [ Method ] Pollutant emissions at different stages of straw power generation were analyzed
using life cycle assessment method, and carbon emission reduction assessment models of straw
power supply chain system were established to calculate pollutant emission and carbon emission
reduction under different modes. [ Result] The transport and power generation utilization stages of
straw power supply chain are the main emission sources of pollutants, among which the pollutants
PM10, SO,, CH,4 and CO mainly come from the power generation stage, accounting for 97%, 93%,
98% and 76% respectively. The CO, mainly comes from the transport stage, accounting for 80%.
The carbon emission reduction of four straw power supply chain models are 5 995.16, 6 076.57,
6 121.73 and 6 125.68 kg, respectively. [ Conclusion] The selection of supply chain mode of straw
power generation has a great impact on the carbon emission reduction ability of the system. The



selection of appropriate supply chain mode in different backgrounds can reduce carbon emission.
Through the sensitivity analysis of the carbon emission results of the straw power supply chain, it
can be found that the straw collection radius, the fuel consumption of transport vehicles, the
amount of fertilizer and pesticides and the dust removal technology have significant effects on
carbon emission, and the relevant countermeasures are proposed.

Key words: straw power generation; life cycle assessment; supply chain; carbon emission
reduction
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Fig.1 The system boundary of straw power generation supply chain
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Table 1 Straw power supply chain system parameters
S Argument HUE Value A7 Unit B4 KR Data source
A2 AR R HL 103 ol S 3CHR[29]
CO2 emission coefficient of pesticides '
PRE — S AL T HE S AR 5 S5 3R [29]
0.895 6 tt!
CO: emission coefficient of fertilizer
R LLEE
24.2 kg-hm™
Pesticide use
A AT H & Z26 3R [30]
298.82 kg-hm?
Fertilizer use
HLIREE D) % L EE
2 kW
Electric irrigation power
HERL LA I S AR S5 3CHR[16]
Fuel consumption of tractors transported 0.136 Lt! km!
in bulk
HERHLITHR IS S AR S5 3LHR[16]
Fuel consumption for tractor bundling 0.101 Lt! km!
transport
KELEREAT Is i AE S5 3LHR[16]
Fuel consumption of straw transport in large 0.053 Lt! km!
trucks
FTHRNLIZ frih 6 % U HR[25]
7.5 L-hm™
Baler transport fuel consumption
PEAERE AT LLLEE
15 t-hm?
Yield of straw
|~ AR AR 1A RERE SR L S5 3R [25]
Energy consumption coefficient of in-plant 0.021 kWh-kg!
pulverization transfer
N RS Z253CIR[28]
0.272 /

Carbon dioxide reduction coefficient

3ERGTE
3.1 HHHEE R

3.1.1 RERAT A C A AR X s R AR A fi J ) R AN R B G b
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Table 2 Emission results of different straw power supply chain models

CO2 CcO N20

CHg4

SOz

PM10

BRHESE ke

Carbon emission
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225.00 3.97 0.005 0.47 0.52 2.89 6.13 583.84
Mode 1
i 2

193.14 3.70 0.004 0.47 0.51 2.83 5.27 502.43
Mode 2
B 3

161.09 3.51 0.003 0.47 0.51 2.82 4.84 457.27
Mode 3
Hi 4

155.89 3.49 0.003 0.47 0.50 2.80 4.81 453.32
Mode 4

3.1.2 MR RHALER  IRGE LA IR 53k, AR AN R B O HRES S Rk 3
B

"3 MR R B HER
Table 3 Emissions from coal-fired power generation
BRHEBCR kg
CO2 CcO N20 SOz PM10 NOx
Carbon emission
FF% Mine 615 0.41 / 0.03 6.15 0.46 /
2% Transport 3218.46 18.44 0.08 0.72 0.24 43.04 /
#A%¢ Burning 3787.35 0.43 0.01 117.09 0.43 9.73 /
SR
7 620.81 19.28 0.09 117.84 6.82 53.23 6579.0

Total emission

3.1.3 FRBAT A 04 s XA R FEFZTEE A BREL, FIRIRSAT B AU
FELTT DAY 75 GR35 X AR AT A rE AR I A P PR 2 i PRIV AN S5 R e, 4 RS AT
HL A B A (175 e M AN B HE 45 SR AN 5R 4 R

& 4 TR & BN R HRHEER

Table 4 Emission reduction results of different straw power supply chain models

T HE R kg

CO2 CO N20 SO» PM10 NOx
Carbon reduction

1

7 395.81 15.31 0.009 117.32 3.93 47.1 5995.16
Mode 1
2

7 427.67 15.58 0.009 117.33 3.99 47.96 6076.57
Mode 2
3

7 459.72 15.77 0.009 117.33 4 48.39 6121.73
Mode 3
A 4

7 464.92 15.79 0.009 117.34 4.02 48.42 6 125.68

Mode 4
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Fig.2 The proportion of different pollutants in different stages
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WL 3 AT VAR B 1 HEBCE e, B 4 GRS/ . R EERREC 1 AN 2,
X 2 PN R s A OB AR a8 K, 15 B B A, XU A AT A R N ER
P eb e it 75 2T DAG A V5 e ETs . b EORE 2 AOREK 3, Ak 3 B p el AL B A
XIREATREAT BUE AL BE, W] DASR s A 8 A< g V5 e eI f BUARES 3 AR 4, 5K 4
RN TUEEREFT AT 30, T FTHRBUMG 14 455 T AT 98075 e B HETRC o G X 4 Fh RS AT
I R AR RS AR B M, AT DARIIE el A FHBUB A L 389 RS AT 1R85 R S venis Bk
] AT AT R



323 MBER € 5AEAT R T oAt SR A HRIRS R HE R AT B HE BSCE T bl BRI AT
FEFF R L 0 A o B BB RSO L an P 4 BT
6|

5

R E
e

Carbon emission

[¥%)
T

(]

O
BEsE 4RI Eat2 H3 4
Coal-fired power generation Mode 1 Mode 2 Mode 3 Mode 4

4 WRIRE AN B R AR R E
Fig.4 Carbon emissions from coal-fired power generation and different supply chain models
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Fig.8 Effect of dust removal technology on carbon emission results
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