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Study on the energy and environmental impacts of substituting molded straw fuels for heating coal in rural
areas of northern China based on the amount of straw open burning

ZHANG Shuang—qi', DENG Meng-si', SHAN Ming', ZHOU Chuang?, LIU Wei% XU Xiao—qiu?, YANG Xu—dong"

(1.Department of Architectural Technology, Tsinghua University, Beijing 100084, China; 2.Energy & Environmental Research Institute of
Heilongjiang Province, Harbin 150027, China)

Abstract : Based on the results of a field survey on scattered coal consumption for rural heating and the proportion of straw burned in open
fields, this study assesses the feasibility of using densified solid fuels( DSFs) produced from field straw as an alternative for space heating
purposes in rural areas of northern China. A quantitative analysis from the perspective of resource use was performed to evaluate the energy
and environmental impacts of this alternative on reducing coal consumption as well as the emission of air pollutants. The results show that a
majority of provinces in northern China may be able to realize a reduction in coal consumption and emissions by replacing coal with DSF
produced from field straw for rural heating. Overall, this could yield a total reduction in coal consumption of 8.60x107 t. In addition, a total
emissions reduction of 3.23x10°, 2.75x10°, 6.14x10°, 6.33x10°, 2.52x10® t may be accomplished for SO,, NO,, CO, PM,;, and CO,, respec—
tively. In particular, provinces such as Heilongjiang, Henan, Xinjiang, Shandong, Hebei, and Liaoning could achieve the most significant en—
ergy savings and emissions reductions. The potential energy and environmental impacts of coal-to—DSF substitution are demonstrated to be
substantial. The application of DSF will help to address energy shortages, rural waste disposal, and air pollution. It is recommended that fur—
ther research into the application of DSF in rural areas of northern China is needed.
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Table 7 The inventory of energy impacts after substituting straw molding fuel for heating coal in rural areas
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Figure 1 Sensitivity analysis for the reduction of coal consumption
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Table 8 An inventory of environmental impacts from substituting

molded straw fuels for heating coal in rural areas
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Figure 2 The contribution ratio of different pollutants to total emissions reduction
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WAHERC R F-UNER 9 FR o SR FIRSFT AR
EH R A S B, T RARIRSFEAL
IR 5 2Z HIAHEE 50 4 356.5 J7 t, - Tl i
PRGNS A AR R 3 80% . 1t
HARR], B AU BRI FE R I3 291.59 1 v, SUHHT
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Table 9 Emissions factors for industrial boilers
NN HEA F/g-kg™!
SO, NO, CO PM,; CO,
FEFF BRI R 0.04" 1.18" 1.61° 0.44" 1 398.76*
g S 10.47¢ 3.95¢ 0.81¢ 0.07¢ 1 744.26°

VE ra b p T Tl B B T FE BB S HE TR T e
CO, HEMCH T IR A AT HL K BB R BB HERA T, FEAHERA 7
AR Wang 99 25 52 AR URUAR O HEE I 7 5 ¢ R4 ACH
R A )
A 31.37 J.19.87 J7.269.66 J7.33.13 J7 il
7 689.34 J3 v, 430 i BT WSCHEEE ) 97% (72% 44% |
52%F1 31%. HHULA] I, AT BB A AR 1 X
SR TR R AR Tl B e RV B REDRHE SR o
h . BET, XSRS ST 2 DL TR b
R /NI AR FR R BRAR P M X 52, ESUN A A AT B FRAR
RHEART H X R FARFZE . BEAb , BUREST I3RS FE AL
UL A A4 NUBCR 2 1 ) Tl T RE S, B
R AR IR 040 R SRS FF LRI R A R
SHLASE FE 0 & B RO | T 2 A AS) o X (s P RS FF
SRR B D5 TTBESY , DU SERS FT AL
AR, R R A

ERT, FRE R Rl A = A o A B
I H EZHT Tolk o sEm Rl F i 2 2R
R 22 — & AT R U8 L v, 5 SO A ARk B A
T HERLAS K o RS AR TR AR b X R , BEAR
U b S BRA3 BOSE IR %) A 2R RE 85 A A500kE e S5k
REEREAS AL (R[] B, Shan 254X FF BRI RHE A A
i DX P I R RS HEA T T AT IS, i ST R
1108 Y A 5= W S TR w1t D11 B9 A0 W 2 NS P2
BT AT T T T IR BARTR I H
FRS AT IR R HL 2 (A (R I R A
AL TE A AR EUE BB, (BARH ST 245 H T H%
FF B A AT BGRB8 1 19 RRICHE T B2, B8IE
T XA 2B g AR | n] RS R IR
AETRAL A PR HE S 2 RIS S . WE— 2 AOBIFFE
YGRS FE R R AT IO 5 LA RS I AN i
A T REVSHERCR BEA X FL, 0K 52 K BE B A RS FF
PR RS AL, DA — 2 8 A IR 25 5 .

4 g

FUT, FRIEHE A DRI IR T 11 036
T3 o FIEALT7 KR4 Gy BEAS T RS AT BRI

ol A ST A AT 1 KR B B i A . B L L
T 4548 BT RS v/ D HUR TR 8 603.6 J7 t, 43 il Ik
1> S0, .NO, .CO .PM,;.CO, HEjik & 32.3 71 .27.47 71 .
613.76 J7 .63.30 J7 .25 195.29 J5 t, Hr B Ipir W
B T LR L TR AR D R 2
A LR A AR SR 2 BICREA 5 0 Ay 22 B P
ATRELEE , B S RAT FIBEAH L, 35 BB HERCR B
M o BTG TR BB AT 1 B SR 18
A2 FEUOMBRFEFF LR BRREAE AR AT 1 X i) g AT
%o B TREFF BB N AR B SR 3 2
PR MV R T, SR SUBUR AR T T 584y
7 TEAEFT IR SRR AR AT i IX R 152 HICHRE 1 9 BBk
HEWE T, s s AT R A R AR AR A b X FH B AT
% RN g B, DT A2 20 65 A s AR B
P FH |, e R PR Bl 455 FT R 14715 e sl HE
YEM.
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