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CO: Emission Analysis of New Energy and Traditional Powertrains

Based on LCA Assessment for Passenger Cars
Duan Lian, Du Weiming, Wang Lu
(Product Planning and Program Management, China FAW Cooperation Limited, Changchun 130011)

[Abstract] With the popularization of electrification of passenger cars, its powertrain has also developed from a
single Internal Combustion Engine (ICE) to a hybrid power, pure electric and hydrogen fuel cell power and hydrogen ICE
power. In the Life Cycle Assessment (LCA) mode, the vehicles matched different powertrains will produce different quantity
of CO.. According to the CO, composition and preparation methods of electric energy and hydrogen energy in China, the
CO; emission for the consumption of unit electric power and unit hydrogen is calculated separately, and the actual CO.
emission value of passenger cars of different models and different powertrains is calculated. According to the calculation
results, under LCA mode, (1) pure electric powertrain can reduce CO, emissions by 48%~57% compared with a single ICE
powertrain at normal temperature; (2) CO, emission can be reduced by 31%~44% at low temperature; (3) under the current
mode of hydrogen production, storage and transportation, the CO, emission of hydrogen fuel cell power is 10% lower than
that of Hybrid Electric Vehicle, and is 1.5~1.6 times that of pure electric vehicle.
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PHEV Plug—in Hybrid Electric Vehicle

LCA Life Cycle Assessment BEV Battery Electric Vehicle
PC Passenger Car FCV Fuel Cell Vehicle
SUV Sport Utility Vehicle HICEV Hydrogen Internal Combustion
ICEV Internal Combustion Engine Vehicle Engine Vehicle
ICEV+48V  Internal Combustion Engine Vehicle+48V CCUS Carbon Capture, Utilization and Storage
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PEMFC Proton Exchange Membrane Fuel Cell
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/ML | BYD PRO | WRRYKAE 50.1 401 18.08 13.17 24.72 18.01
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IR 25 A [r) 1 0 L) o) 4.6 502 1.07 21.02
AT 25 FIOR [ ) S L A1) il A +CCUs 4.6 502 1.07 9.98
AT, R AT H e ) 4.6 502 1.07 46.76
2R +A% e T LR R S 4.6 502 1.07 1.79

FR9 MiaiZZEQR,BEEIFRBFHIS AN THICO.HME

il 2 AR Pihikg | SR km | ZEE PR EFEkg- (100 km)" | COFERCE kg (100 km)™
AT 25 P [ il S L A8 T ok & 5.6 650 1.01 19.76
WA &R A S L B H S +CCUS 5.6 650 1.01 9.38
IRAT VL R AR H o & 5.6 650 1.01 43.97
SRe X RE L IR A g S 5.6 650 1.01 1.68
R10 TEHNBEFEAZE COHMEEE M LD kg/100 km
em| oo oy | ST | R | ek | ko) | WA | SecoLs | A | ekt
AO% 2148 | 1998 [1547 | 11.69 | 15.99 0.48 0.66 A THA
PC | AZL |2473 |23.00 [17.80 | 12.81 | 17.52 0.53 0.72 21.02 9.98 46.76 1.79
B% |30.40 | 2827 |21.89 | 13.22 | 18.08 0.54 0.74 19.76 9.38 43.97 1.68
/N[ 2554 | 2375 | 1839 | 13.17 | 18.01 0.54 0.74 B
SUV | B | 31.21 | 29.03 |22.47 | 17.00 | 23.26 0.70 0.95 BIEAE
R | 36.48 | 33.93 2627 | 19.64 | 24.86 0.75 1.02 s

&5 R 6 R T vt Heph 2k, 7 i 8 ks
BT 2R

ZIRIE

M E R EE AT LA Y 7E LCA PR X
L IR U RBAL R R A SRR AN )
TR ) 428 H: COL R YA ] -

(DTEZEE THUF 6 T A2 PC %240, BEV 7E il
I COLHERON L [FIZ31 ) HEV 42 7] B A1 28%,
XS ICEV T LAFFIE 48% ; %5 T B 4% PC 745 , HFRIT
COBR TR, MR T ICEV AT LAFRAK 57%. 4 SRk —

22| 20234 £1H

4

HRRAR, T BT RV F e RS H BB Y 5 L
(D) TELEE TOUT  AnE GRS 5L N H , BEV 1]
HHEV FEAIE 29~ 17%) COHERUE: o Fifi 25 B AR
TRFER AR B, BEV 1Y COHERUR K — 22 AR
(LA THUR T FCV 224, iR A 1Y
il EUR itz 5 =X, H COLHEL = L HEV 42 741K 10% ,
EAH B IR T B 1L5~1.645% ., R FH A 1
A +CCUS Filfigiz 73X, H COHERUR WA BEV il
TAEFH COLHE 1Y 71%~78% , {H Bl A & H A
Ak A% 5 I TR AR S B TR AR, Y
FH A 43R FH R FERNAZ HE LU, FCV 230 Y COL HETiL
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COAE it kg (100 km)!

COAE it kg (100 km)"

COHEHA kg (100 km) !

COAEH it kg (100 km)™"

CO:HER kg (100 km)™!

COHEM R /g (100 k)™

ICEV ICEV+48 V HEV BEV i BEV fikifd BEV AR (AAK) BEVAGRGEA) FOVIATHIE FOVIATHIE+CCUS FOVBUAT AR FOV AR+

3 AZREREHNNBECOHME(LZETR)

ICEV ICEV+48 V HEV

BEVAGH B!

4 BREREHMANZMCOHME(RETR)

(k) BEVAIRICRE) FCVIATRIE FCVIRARIE+CCUS FOVBAT R Fov &bl

ICEV ICEV+48 V HEV BEV i i BEVAGE  BEVHIECAR) BEVIRECARK) FCVIATHIS FOVIATHE+CCUS  FOVIARAEGY FOV At

B5 AREREZHHZMCOHEME (B TR)

ICEV ICEV+48 V HEV BEV i BEVIE  BEVHCRAR) BEVRIRCRR) FOVRATHIE FCVRATH

6 BREREZNNEM COHME (S IAR)

CCUS. FOV SUAT At ist FOV St + Bty

ICEV ICEV+48 V HEV BEV # i BEVAIHL  BEVHIRCRK)  BEVARIRCAA) FOVBUATHIE FOVBUARIE+CCUS  FOVIA KB FOVAbE+EIL

7 ABZERRHNEM COHME (FETIR)

ICEV ICEV+48 V HEV BEV #ifi BEVAEI  BEVHECRA) BEVIRR(AR)  FOVBATHIE FCVIATIE+CCUS FOVBA RIELL Fovahi+il

E8 BRERRZN/LMCOHME(FELR)
REXM
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IR E ]

R T IRIZON Y BEV 440 345 L L

()T TLL T, BEV AEH i T I COHEBOxT
FE R 2 531 ) HEV 25 1] [ AR 35% 11 46% 5 A T ICEV
AT LAREAR 53% 01 61%; FEAIRHR T , COHFRUN HE R 2531
({9 HEV %2 1] B A% 10%F11 25% , A4 T ICEV 1] LRI
38%41149%,

(5) i A0, BEV AEH il T 1 FHH: COL HERORT
FEIRIZ 1) HEV 4207 BEAIR 79001 229% ; X T ICEV 1]
LAREAR 339681 44%; ZEAIE T, COHERURS HE R 21 )
HEV 75 & i 24%F01 4% , (HARXE T ICEV /] LABEAIR 1%
F27%

(6) AT A MR b e By S AL & FE R T 7, 24
HLBE AR R Ikl FIA% HL LS L BEV 224511 COL AT
T IAT ICEV 2461 2%

(DAELCABIAT , T — D5 MR 3 1 R 5
AApRY AR R COLHRRU R (R 3R G 7 e R
Frid FEAER CO ML i) A ST i S i i i 7 v
COFFBRARES & AR ) ) 2R G e A i
AN [l T R AR Y COLHERCE , IFREIIFFE B H b 4= 57
YU I R g 2 40
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