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Fig. 1 System boundary of composite pellet fuel for heating

12 ZHSHEE
eFootprint J&— 731 4= fi A I B30 I FEZR T 65 L ik
AT b A i R R e 2 (CLCD) (BB ELCD 48 2 il
Ftit Ecoinvent ZUHHEE" , T R A A EUIPEM A58 . AR
K H eFootprint ARG, {2 A BURLIRRE 4 A ] A
A RS LCA 2558,
2 EHriEER
21 FEESgREr-HigAtt
RGP REAE T F g BE i R RE 2 2 A AT A
Mro ity B A TURLER S BRI A 3R 5 5 4 TR T A 1Y
MAEREZ 22 B B O B A ORI B R Y U RE
B BURLHFEN B R Z L
N,=H,-YC, (1)
n=H/Y C, (2)
X N, —r e H, —— & & BURLIR PR T 1 IR BE 5
C,, — AR n D HICH AR EFER R » —fER™
HEEALL,
22 IMEEMIERR
A HF 5% % F CML2013 (Centrumvoor Milieukunde Leiden)
DL A A ORI A A U BB B R B 40 b AR AR
b (GWP) (AR A W 5 I I AETE B (ADP) K B THFE(WU) |
FR1E (AP) & B FRLIRE(EP) (AT A TCHLY) (RT) A2
FE(ODP) Ak B A L (POFP) 45 8 Filt, BRE S Wi 48 R it
/N R

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

I.=YKE, (3)

b [, — B R IR AR s K —— XIS I F5 4R 1Y
PRI 2 b R B R AR 1) 5 E, —— IR AR AR 1 5
i AT B A B

3 HIESRIR

3.1 [ERFhEKE MR

JEORHFP AR 32 B G FORBIAE , A RE i B B KRR
HEARECHL Bl VBT ) S ORI BRG] S AR R SR T
WS i 77 =X R bR RIE FROR ) CLCD Bl PR 25281

GE I 5 b [XOR 4N BRI ERAE T Y, 5%
(2020 4301 R G0 HAF- % ) P g I )5 ARl R EicHE | AR ALk U8 T
PRZ 6 BUR B EIE 9 06 FH & 43 51 o4 143909 80470,
61291 t; 4% FH 589 1 #E 5k R 99452 15 4% 24 it FH ik 7613
(2019 4F) o BBk b 17 AR A FH % 5 00 R 2t 4 1) Oy < I
15.93 g/m’* W 8.91 g/m’ BN 6.78 g/m’ A& £ 0.80 g/m’,
SeMIEAE FEEH T AL ALY, 2924 11.0 mLim*, ¥ WER
IKAEEWE, MK Ry 4.7 42 m®, B P W R K &y
0.225 m*/m’, FEHL |24 0.0367 kWh/m’,

2 R BRI ™ LR R PR FORFEFT R 255 45
DN RIS A i S A R v ) B S T AR IR S e, B
P AR b KRR FE RIS P 1 Lo 1201, BATHT% Rk
FEAF AN A6 43314 0.15 To/kg F1 1.6 To/kg™™ o LI
(EXFEFFSBMATMEZ L R=1:9) , KRG FORFEFF R
R B f) REFE FIHERL 7 S0 1Y 10%.

32 E&8FNMEESIME

S TURL IR RE ek B A . 1) BEORH T, 3R
JTSG1415 RIS FEFFHLFHL, kb BLFEFF 5 0.8 vh, A0 BR S 7K 4
Brig/NTF 10%, BTN 32.7 kW 2) JFORMIE R | 4 FHIE 4 B
FFE AL (400 Z0) I THE ST 1~2 vh, EEHLINZ 2.2~3 kW;3)
WUk TR S, o FH AR R AT BUR AL (RGKIS60) , A i 4 14 30
Bl A% B il R A B R AL P 3R T 5 S R R . R i
1.0~1.5 t/h, FREL P48 560 mm, 1% 93.4 kW,

AR B B 1 DX I0GE Hi L R SR R b W BRI Jn T
JE) 32 4 BE B A de (R 3 km) i85 R AR KU, 25 388
R 50% , FEMTIEFERE L4 0.15 Lkm (25380 0.13 L/km, ii%
M 0.17 Likm) .

33 S &R B

BB AR b DA B A, OB TORL AR b 18 ] 43 Y
F1h £ 4 T ORI 4 (80 #8) | 52 45 UKL I #E 3t 2~3 ke/h, T)
F100~220 W, i AL i FL 60~80 m?, & & ki 32 E i
FORFEFEAIRSRELL B, B FF S U5 T35 5 5 R X, AR ™= T
GROER LI AOCTCR A TR AL A i 1 R,

http://www.cnki.net



434 *K [H

b
He

1l 438

s
¥

V=V + Vi + Vi (4)

Vio, = 1.866(e,, +0.375w,)/100 (5)
V,,=0.79V,+0.008w, (6)

Vio=0.111w,, +0.0124M +0.016V, (7)

b Vv — R B V, — IRV, —
BT ACEE s Vy —— W OP RV, —— KR

[ oo w00, — B C.SIN H & #,
BRI Z Ah, 525 WORLR R 5 1 K v 5 R S I, vl
PR AL RL A T, S BRAR (A 3R
F1 HHMENIUSTETESNER
Table 1  Industrial analysis and element analysis results of

corn straw and coal
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Fig. 2 Energy input and output of composite pellet fuel and coal
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Fig. 3 Energy input analysis of composite pellet fuel
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Table 2 LCA calculation results of composite pellet

environmental impact
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Fig. 4  Contribution ratio of different unit processes to GWP
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Fig. 5 Contribution ratio of different unit processes to WU
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Fig. 7 Contribution ratio of different unit processes to EP
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WHOLE-LIFE CYCLE ASSESSMENT OF COMPOSITE PELLET FUEL FOR
HEATING IN NORTHERN RURAL AREAS

Jiang Jingyu, Liu Yuhan, Pang Yutong, Chen Yuxin, Guo Feihong, Jiang Xiaoxiang
(School of Energy and Mechanical Engineering , Jiangsu Provincial Key Laboratory of Materials Cycling and Pollution Control ,
Nanjing Normal University , Nanjing 210023, China)

Abstract: In this paper, straw and coal are used as raw materials to produce composite fuel pellets, and the energy consumption and
environmental impact of fuel pellets for combustion heating are studied by using the whole-life cycle assessment method. The results
show that the total energy input of fuel pellets is 908 MJ/t, the calorific value released by combustion is 15490 MJ/t, and the energy ratio
of output to input is 17.1, indicating high energy conversion efficiency. The energy input of fuel pellets is mainly used for corn planting,
in which the use of nitrogen fertilizer in the process of planting consumes more energy. The most significant contribution to climate
change (GWP) and acidification (AP) is the combustion of fuel pellets, in which the direct contribution of combustion pollutants is the
largest, accounting for 53.22% and 46.08% respectively; the most significant contribution to the water resources consumption (WU) is
the production of fuel pellets, accounting for 71.56% ; the most significant contribution to eutrophication potential (EP) is the discharge
of waste residue from pellets combustion, with a contribution rate of 43.40%.
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