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Contrastive research on comprehensive emission of haul truck based

on coal-hydrogen synergy and diesel engine
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Abstract: Haul truck transportation is a key production system in opencast coal mine. With the increasing requirements for green,
low—carbon, clean and environmental protection, energy conversion and haul truck power, as one of the main sources of atmospheric pol-
lutants and greenhouse gas emissions from opencast coal mine, have become research hotspots. In order to research the comprehensive
emission of energy and power scheme of haul truck, a certain open—pit coal mine and its transportation system were taken as the research
object.Three technical schemes based on coal-hydrogen synergy and another comparison plan of traditional technology routes were designed
for the two subsystems of energy conversion and haul truck power.The research scope and boundary conditions were determined, and the
research models and data lists were established.Quantitative analysis and comparative study were conducted on the atmospheric pollutants
and greenhouse gas emissions during the fuel cycle of transporting 1 m® « km of earthwork or coal over a period of 10 a. The result shows
that Scheme 2 uses green hydrogen power to achieve the best comprehensive emission performance. Schemes 1 and 3 can transfer emissions
from haul truck power to energy conversion, which is conducive to adopting centralized and effective measures for emission reduction. The
emission reduction focus of Scheme 1 is on desulfurization and dust removal, while the emission reduction focus of Scheme 3 and Scheme 4
is on CO, capture, storage, and utilization. Scheme 4 has a large emission of atmospheric pollutants including CO and HC+NO, from the
diesel power system of the haul truck, making emission reduction technology difficult. It is necessary to research on a new clean and effi-
cient power system of the haul truck.
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Table 1 Energy and power scheme in opencast coal

mine transportation system
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Table 2 Emission list—energy conversion subsystem
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Table 3 Emission list—haul truck power subsystem
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Table 4 Total emission list
Hek 741
51y ¥
1 2 3 4
SO, 4.15 0 0.38 0.11
N o 0 0 0 2.18
KAT5YL)
HC+NO, 0 0 0.72 4.24
PM 0.45 0 0.19 0.14
SR CO, 475.00 0 816.00 824.00

1) AR PEHERCETE B, FEAS T TR R S HE
LT, T4 2 e AR ERER L LR 3h )
2T ARG AR LT ASHERBOR S5 Y Al = <
M, NZEAHERCHE £ BE TR 8 K- R REIR S5 3h 4
HOFSEE AT e SR DAL Y SN O S T
G AR R RS

2)J5E 1 M3 R SRS 1 A& RS
15 YRR = SAHE L, 3 RS e RE R A 1L
W7, SR B it HE A T4 AR B 7745
FEAR B JHE T B

3) X HERCH B RS P A T b TR L
%) 3 ) U AL TR S SO R SO, HEGER KR,
% 3 MJrde 4 K1 A0S, P HER R 30K,
TR MR AN2~3 65, L% 1 s
AT R R R 1 R 4 R R S )
H ARG CO F HC+NO HEltE K, e E 3 K14
Ha g, Rm il AT HE 18 B sl DL 2% T b 1=
PUHERRR M, K599 CO AN HC+NO, HEi 7
FE R, 50K A RESh A He g A HE e 35

4) XFHERCHE B R = SR CO, T T R
3 M4 1 CO, BHBCRHER , 74 1 1) CO, SHEMUR
s/, TR 3 T4 b HER 40% D) L E 2R R
S T VA MR A AR 3 ) R LA
B HEE 3 B KR S RBCRAR, TRHFEE £
HLREFIIE R , S5 o, B B & A 4, 0
RS sh il & 1) CO, HERCEE K, Bk T 4%

MR CO MR IR R, T I5 1 #13 /Y COo,
HER AR B T RAL T ST, I CCUS $oR I
KRANHES™ L BB R B 25

5 ZitERE

PARE S R  Haz i R G X & b5 i
KR BEI 5 3 17 SR E3 5 R, X A 45 R %
R R B 77 2 A1 RGBS R P R
19 Y AL = TR HR O AT 52 B 0 A G LU
I2 AR E BT

1) 4 BT S8 b A6 A 25 I8 AR R HE Y
UL, 075 2 ERa HE Ve fcdr 7 58 4 ERa 1
TR Fre 2 | ELICHERAE LA, I A A0 B0 5T S BE
NI R sk s sh h ARG T %

2) 7% 1 WIS 3 W R Lo il = RESh
TERAAG R A 2 SRR, 57758 4 ML, SEbr
b R R R B B RE PR AL ER Y TR 45 AR L
R, ] SR R AR A A T A

3) 775 3 WA NAE T CO, 46 | 177 FF
L5 1 BREGHEAT CO, 4R (B AR A1, T 2
FEE BB MR L

4) e IEER KA R BE IR S 3h 1 07 R ER B HETL
YRR, R AL R B T i Jo SR ) 52
W i AT Wh B LRSI AR G S A BIE 58 T A

S & 3Lk ( References) :

(1] BIES. Zhifeshmzhie AR 550t M]. et S E
Wl AL, 2013, 1-12.

(2] BBEF, WS B8RRI TR R SR R S5 3
WFFELI]. FEl, 1995(2) : 59-64.
XIE Xianping, LI Huaiyu. A study on the impact of exhaust emis-
sions from open — pit mining vehicles on the atmospheric
environment [ J]. China Mining, 1995 (2): 59-64.

[3] ER. WK H TR ERBRE AR RN EEHEARERS
AT ESE[T]. PE AR, 2022,44(2) ; 13-22.
TAN Qilu. Fuel Consumption and emission inventory of typi-
cal construction equipments in China[ J]. Energy of China, 2022,
44(2) ; 13-22.

(4] BT 7. WL SR A 4 A i o) S0 e T PP A B ke B 5 B 52 i
[D]. db3t. fdbr i R4, 2020.

[5] XIgE BEARRCHBERMERBEEMIT[I]. HERE,
2018,16(1) : 64-69.
LIU Zhen. Study on the critical technologies and
development koute or oal — pased hyarogen energy [ J]. Shen-
hua Science and Technology, 2018,16(1) ; 64—69.

[6] FEMRIE. BILERE . /SRR JRYII R R VERIL ] .
E A AT, 2022(8) ; 73.

(7] SRES. B S TR R RS [ Cl /5% M

165



2023 4FE55 11 )

www.chinacaj.net

ik A g K K

29 %

[10]

[11]

[12]

[13]

[14]

166

LERTEARSVOE IR LT, B TSR, SRL
Hi:[s.n], 2015: 82-88.
R, MR ST A A R RO LR L], AR
Ak, 2023,31(1) : 19-25.
CHEN Xin. Comparative study on life —cycle carbon emissions of
typical hydrogen production processes [ J ]. Petroleum & Petro-
chemical Today, 2023,31(1): 19-25.
Kk, v E SRR P AR (R et R
SREIEE , 2019.

k. S RE L A R [ R bRt PRSI
NERETUL, 2020

o, APE AR A R [ R]. b PEEIEE
A EREFL, 2022,

WEN, MR, Bk, 55 07 B AR RE IR BT R BLR
SRE[I/0L]. BRBHFHAR . 1-7[2023-07-13].DOL: 10.
13199j.tkenki. ¢st.2021-0999.

FENG Yanbiao, SHAO Junkai, YANG Jue, et al. Research of
energy — efficient mining truck: current status and perspectives
[J/0L]. Coal Science and Technology: 1-7[2023-07-13].
DOI:10.13199j.tkenki. cst.2021-0999.

X HEIEVS , FEOYSF. H R/ A M b 0 R S AL
KABERIHERL R SE T [ )], RRBERH S 5 HOR, 2019,25(4)
289-296.

LIU Haifeng, CUI Yanging, DONG Fang, et al. Effects of direct
or indirect coal liguefaction fuels on combustion and emissions of
heavy—duty diesel engine [ J]. Journal of Combustion Science
and Technology, 2019,25(4) . 289-296.

RS, AREF. BT AL A A WA B R b v R
BT [IHE R4 (A SRR |, 2017,45(S1)
138-143,151.

ZHU Hao, YU Zhuoping. Life Cycle Assessment of hydrogen
pathways for fuel cell vehicles[ J]. Journal of Tongji University
(Natural Science) , 2017,45(S1) ; 138-143,151.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

SR SC, T X AEIE AL SO SE ML HE R bR I PR 5T
[J]. s EbR#Er, 2017(2) ; 234,

ZHANG Xiaowen, WANG Jing. For the road mobile mechanical
diesel engine emission standard [ J]. China Standardization,
2017(2) . 234.

RYy, M, B S B A TR I AR i S A
HOERBTFE[T]. BREEREE, 2012,33(2) ; 518-524.

LI Dongling, WU Ye, ZHOU Yu, et al. Fuel consumption and
emission inventory of typical construction equipmentsin China
[J]. Environmental Science, 2012,33(2) : 518-524.

FERER. ORI S Eb R R [ M ] dent: ke T
AL, 2022 191-193.

INER. BRI B 3R BT (M), JEat:
#t, 2019, 225-235.

BERA, XA, BN A R ) A B
FE[1]. HEREIR, 2021,43(1) : 51-54.

LI Jiaquan, LIU Lancui, LI Xiaoyu, et al. Study on the cost

BUAR b H Al

W

@

and carbon footprint of hydrogen production from coal in China
[J]. Energy of China, 2021,43(1) . 51-54.

KB, R, TRA S TR A CCUS HoR B ik 2
L], MEAE - BESIREE, 2021,31(12) : 1-11.
ZHANG Xian, XU Mao, XU Dong, et al. Carbon footprint as-
sessment of coal—to—hydrogen technology combined with CCUS in
China[ J]. China Population, Resources and Environment, 2021,
31(12): 1-11.

R, NN, KSR, S B TARBRBOAR K S e IR A
K ERIBEITUERE [ T]. PSS, 2022(8) : 48.

LI Zhi, LIU Tao, ZHANG Zhiwei, et al. Research progress on
low—carbon technology of coal chemical industry and its coupling
development with new energy[ J|. China Coal, 2022(8) . 48.
. TARAL T K CCS HOR I A i A R W [ DA
5 AR iR, 2019.





