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Abstract

This study investigates the energy consumption characteristics of plug-in hybrid electric vehicles
(PHEVs) across different models. Energy consumption tests were conducted in both power consump-
tion and power retention modes according to GB/T 19753-2021 and GB 18352.6-2016 require-
ments. The research focuses on analyzing the relationship between vehicle test mass and battery
capacity in terms of power consumption and fuel consumption under the WLTC test cycle. Findings
reveal that both fuel consumption in CS and CD modes and overall fuel consumption increase with
rising vehicle test mass. Additionally, overall electrical energy consumption grows with larger bat-
tery capacity but shows no significant trend with increasing vehicle test mass.
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B A EREEUEH T SR A AWK AN RL FHR A BR Y, RRIRfENL RO 23RVE 8. SFER, S
(AR AR5 G 1o 8 H 25 7™ B, 30445 [ BURF AN AL TR B I v . R Re R . iR R A
AINREAE N PG & TR AT BN A0 IR R, AR B HE TSR 22 e IS Fa LI BB 2207 [m[1]

& Gkl FEAE B AT I AR R A A R, AN OCHEOR B = UM (i — 50K, IEX0 S SR B AR
RGO U o WA, A BRI B P A A R R AR AR T BT AR IR LR AN AR E MR R B B
R, R —FhBE R IR S A R, X Re BRI HE I 2c il TR, SR BT EZE Hir. B4R
4l L3 42 (BEV)E IR ME A B 80T TR A W E L, AR FL B AR 77 A0 78 L B Al 15 it (1 A 2 AT 88 42 i £
W S f A B A, i A R A S VR AR WE I 45 S R sl SR BB, R T Al ) B SR R
i 4 TR A 3 A97R R A r IO AR R itk AT e, LAl i s S LR E H 7E 50~100 A BB
b, BB R RZEH P M HEIEE TR, ERib R EAER, AT DL B0 s R, I
EY RN XA PR T AR AR, I T R A HER(2] [3].

IR A BN IR E MR Z R Z M R R, AR EmEAR, s Ra kit seEFHE
WEAE . ITAESR, Bl HL B AR D R e A BRI ARAL, PHEV HIREFERCR G2 T 42T, SR,
e — D PR REFE . LT AR — MR E A 36 f R A 3 J17R 4 W BERERTE AN Bh T12
THEI IR R FH %, 38 B8 i B HE ORI HE 2l 1T HRp 8220 08 R e B 4 AR SRR [4]

Rk, S T B g dd B R & 8 FTR A I RERERRME , A SCIRIL T 25 41 42 A B AN [R] 22 284 1) 4 i X 3
IRZE, 3T 17 R EF(CS) R HL EVH FE(CD) MK, Wi fe ™ 4% 85 GB/T 19753-2021 HFUEM . 8
IR S At B 45 51, 380 7 4 i R A 30 J17R A AR AR IR W IR R AR AL 3 i, AR SR (3R
BURHE - RARERI$E T LR G 3 VR BB AR AR AR B ) BIEHE SCReRRL 224k 5 o

2. ARAE
2.1 EWMEXER

AR T 17 AR ER IR G 3 7RI R RERR R ERT 7T, A s 1 AN R st A
Rt AR A B R A 3 0T, IS T S R U ST REAEREE I R S 4. IR e E
B, RS R, W3 ZERS T & 1.

Table 1. Key technical specifications of the vehicle

=1 FRETERASH

RBIIThR R AL PR AN [RMAIER RARE MlThE kW RAR/KWh JURE R /g

70/5570/120 16:01  QCO006 SR R 74 12.96 1926
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i3k
55/5000/105 16:01  QCO006 H AR R 74 9.6 1776.3
70/5570/120 16:01  QCO006 HARA =y 74 15.874 1916
55/5000/105 16:01  QCO006 B st 74 10.08 1801
55/5000/105 16:01  QCO006 ER G R 74 12.96 1811.3
70/5570/120 16:01  QCO006 H A< =¥ 74 12.96 1991.3
70/5570/120 16:01  QCO006 H AR S R 74 18.316 1971
55/5000/105 16:01  QCO006 HARR S J=y Sy 74 10.08 1801
70/5570/120 16:01  QCO006 AR FIA 74 15.874 1916
55/5000/105 16:01  QCO006 H A< IR 74 15.874 1721
55/5000/105 16:01  QCO006 H RS FIAL 74 7.68 1621
55/5000/105 16:01  QCO006 H RIS, Jyine 74 15.874 1721
70/5570/120 16:01  QCO006 AR s 74 12.96 1991.3
70/5570/120 16:01  QCO006 H RIS, IR 74 17.626 2041
55/5000/105 16:01  QCO006 HARA sl 74 15.874 1721
55/5000/105 16:01  QCO006 H RIS, VS 74 7.68 1771
70/5570/120 16:01  QCO006 SR IR 74 15.898 1916

2.2. RIEREMAR 77X

%1 GB/T 19753-2021 [5]41 GB 18352.6-2016 [6]ZRX4FAIHFE 4= /3547 CD (W EH#E, Charge-
Depleting)f1 CS (FEE R+, Charge Sustaining) =0~ FIREFEM, WECHEHE FH 2 WLTC Mg R,
MEAIEA W 1 FoR, BT CD b EE, CRAIFZEMNCIRGS RIF, BB EWME T REHR
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Figure 1. WLTC speed-time curve diagram
1. WLTC i - Bfja)phzkEl
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Figure 2. Test process diagram
E 2. MR nERE

¥, AHTERE I IR R IR BRI ER G, 64T CD ik4e, CD IRImE R blG, MRIZ4At T/
PHERRES, 1RE 6~24 h JE M E R, CS WIbs A 78 i AT R e R A BRI 7S
RS TE], AR ] 2 AR .

MR K S AIP JEEL M T HLAT Horiba MEXA-ONE-C1-OV. DLT-1230 £ S HR IR R 45, Hiki
YIRS AVL APC 489, FRIEAEN ETS MEAE, K/NR 124 8000 x 8000 x 5500 mm, E A& %S4
W7z 2:

Table 2. Equipment parameters

FT 2 REEHER

AR I iR
JEEL I DL AlP AIP-CDM 48M 4-WD
A Horiba MEXA-ONE-C1-0OV
Ml RFE R 5 CVS Horiba DLT-1230
WKL R G AVL AVL APC 489
W54 ETS 8000 x 8000 x 5500 mm
LB TGOOD TCDZ-DC0.7/120
DA A HIOKI PW3390
2.3. BuEALTE

k¥ GB 18352.6-2016 15t CE {175 YeHE U TR i, AEREANMRIEER b 40 53 T HE X
KT M REFH P &5 R BIREE, KIER BTG R CO2v CO M THC BIWKEE, HBR-PARETHE
BIGIE AR FE R . SR T B RE RS, THEAMEIR N R A R FC, BT
AN T AR AR R R AR R FCy . AR
>0 (UR xFCqp )

> UF,

R0 2 A D26 0T SO SRR T MBS IR, TR AMEI ) R AB g » 1R

FCwp =
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MR IR B B\ THE BT AR TR MES A B MR Ep o, » B0 THEH T FERE R A
BMRER By oo AR
Z: (UF XEpxc CD,c)

ZC =1 C

EAC
z REESS,C

SEA, sk RV R N RSN B A 4 B B AER, AR HL B R AR R R H R T AR A
N HIMAE, TR 4 S0 AR Repa MIAF 204 HL LR Eagrs TR A 50004

0t FC. —FC
RCDA = ch + < e X dn
c=1 FCCS - FCCD,n—l,avg

EAC,CD =

EAC,CD,C = EDC,CD c

FCcs - FCCD,avg

F CCS CDC

s d, EHES o MAIRER T ELRE, d, JZEHVE n MRIGIEIFI BAL, Rope Jict REFRFRL R
FOHLAR, BRI kms FCo BB FF BRI IR B FERL,  FCoy , NN RERLIRT S n Mk
ARIRRERBFERE, FCop 1 1 g L RERR IR n — 1 MRIIEFR IO THHRENEFER, FCop
Sy B R R R B DR, B89 Likm. o R A 06 SR SSS7 CO. €O,
HITHC FR B T SRR FCoy ) CD BRI MR 22 IR0 ot e it e AT M

S5 5 R P SRR o B L B FE B AT L B RE A, 0 0 Pl sV 3 09 26 M
FUBEERI 5 1 FC, s 1 EC e yeigne » HHELA AN

I:Cweighted = z (U FC X FCCD,c ) + (1— iu Fc j % FCCS
c=1

c=1

EAER =

n
ECAC,weighted = Z(UFC X EAC,CD,C)

c=1

3. RS54
3.1 FHENEANAEEREME RS

i EUR & 3h IR I R AR R H R R R i R A 3 IR (PHEV) RER R IR L 1 A5,
E%?Wﬁ$ﬁ$ SAURAR . FORYERIE PRSP DA 1 R BT B R R MR AR AR A R
o RSN EHAENEIR R EGIRE, . BhL. KL EMiit &I E R H
Hﬁffﬁé Horh S LA LA R AR D B B A AR B R A R, AR TR R AR
D5 B Rt 2 B P4 RV BT AE WILTC A A T e B v FE AR 0N R i DR T B e BV

=

Ho

AT 6 T B R AN R (E Lt A A [ LR s A R E i s AN R B 4 e AU 3R A
A P TR BT ) 4 Pl LR A A5 2 4 vt BLRR B 2R A st A At R R A i 1] 3 s, Heh ] 3(a)
A 3(b) & 73 il LR B 4= Al kst A0 b 75 B AR AL I 2R B, T DL 2R Al B ok, R e f R
THABRE AT 4 v BURE DA S S5 20 vl BLRE B0 A, Ak, R it A ORI AR
Ry A AR bl o XA RO R RO, AR e s RIS AT IN R BRI BUIN M
WA, BeAb, FRARBERE A R FAR T AR AR, N SR A B B IE AT T B IR LAt AR
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Figure 3. (a) Mileage vs. test mass bar chart; (b) Mileage vs. battery capacity bar chart
3.(a) BRE - MiXREHRE; (b) BE - HHAEHEKE
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Figure 4. (a) Comprehensive power consumption vs. test mass scatter plot; (b) Comprehensive power consumption vs. battery

capacity scatter plot

& 4. (a)

SEERE - WARENSE; (b

SEHRRE - BthIENRE

Sy T EEU) 17 BRI SRE AR, AN RN 5 A A R R AR R AR A 5] 4 o, 3

AL 4a) AT 4(b) 7030 09 2 AR X5 B A E s R e A L SR A B VR SR A AR, T, 2R
AR A R, BRGNS RS A 20, HREMI LS RS Bl s B A I 50A 1R
R Behh, Al A RSN (LR S AR S B R 2R I S R A B G T AT K. XY
AN 5T B M KR AT N B RE R A, (ER A B SR BNV AR A IR, /£ SOC T AEN
MeZ5TAE, PrgGEa RMEIEA —E SME NPT R R MO, seAh, mih A & A0 i R
M ZRIE, fE—3% SOC T, BIRAZNNISAsh% b se L, (H2 3 2 EAFRRIFIL /& H i Bl 5 47 1) H
B, PITCAZRE AR B A F A B R TI A K
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Figure 5. Fuel consumption-test mass bar chart
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