ISSN 1674-8484 IR 51 RESR, 5 10& 55 110, 2019 4F 11/15
CN 11-5904/U  J Automotive Safety and Energy, Vol. 10 No. 1, 2019 88—-94

48 V AR e B [E btz B S T RETE

FEF, NEET, B A&,
(PERREH AR HOARAF, KE 300300, HE)

i OE: YR BARERE (GSDAT 48 V AR T MBR, R THXEZREMT KRR,

MY 48 V Z G matEfE, XT3 GSILATE, i?@ﬁ?ﬁﬁ%@xﬂ&%{@\ﬂ‘l‘lfT?;'EI%(NEDC)

Tmmmaﬁ MEEA N ZE R HKIEE R, AT K GSI it 2 Frifthskng, JE4T
4 FEANBERL, SEEREMIBRRAR, EREW: FTE—%48V EAH, EHFE

é@ﬁ%u%& NEDC MR fEFR T, ## GSI EH{E 100 km iéﬁ%l‘%& 0.38 L, #8%F 7 5.80 % ;

GSI *t 48 V Z AW R ER THEAF AN H, Fik, BILATRAPAFEMFLE, 7TUAK

EimAt, GSIE—THATRHEA, %é?ﬁa&lﬂwﬁ#ﬂﬁﬁ%%o

KEEIF: RAEIAE (HEV) ; #ARERE (GSD) 5 Fhk; ERRE; 48V £A
hE S : TK 417 XHRFRIRED: A DOI: 10.3969/j.issn.1674-8484.2019.01.011

National standards analysis and energy saving on gear shift
indicator for 48-V vehicles

WANG Xueping, LIU Zhichao', LU Chun, CAO Dongdong

(China Automotive Technology and Research Center Co., Ltd., Tianjin 300300, China)

Abstract: Some tests for 48-V vehicles with gear shift indicator (GSI) were carried out, and China national
correlation standards were analyzed to investigate the energy-saving of the GSI. After analyzing the
acceleration performance of the 48-V system, compared the differences of the actual gear selection, transients
speed and torque of engines between the 48-V vehicles with or without GSI, under the New European Driving
Cycle (NEDC), 4 vehicles were tested under both the normal gear shift and the GSI strategies, according to

the national standards, with combining the national standard analysis and tests. The results show that the fuel
consumption per 100 km for 48-V vehicle with the GSl is reduced by 0.38 L (which is equivalent to the 5.80% of
fuel economy) under the same test conditions and NEDC test cycle. And the fuel consumption reduction from
GSI for the 48-V vehicle is greater than that of the conventional one. Therefore, adjusting the engine speed and
torque can reduce the fuel consumption. As an emerging energy-saving technology, GSI should be reflected in
relevant national standards.

Key words: hybrid electric vehicles (HEV); gear shift indicators (GSI); energy-saving; national standards; 48-V
vehicles

Y iEEH / Received : 2018-07-16,

E£TA / Supported by : FZKH S#FE TR HIHH (2018YFB0106405 ).

$—1€#& / Firstauthor ; £2£F- (1975—), B (), K, @S LANT, E-mail: wangxueping@catarc.ac.cn,
* JBIfWEE / Corresponding author : XI#&#, TN, E-mail: liuzhichao@catarc.ac.cns



AV, A 48 V RIS B Y E SR E TS 1 REE

ke N RN [ 55 e & AT i 1 e SR Re IR F
Pl & AL (2012-2020 4F) )& (il 2025 )3
feti: [ 2020 42, T 100 km FRIITHFE R T IR E
50 Lo AR IZIERR, £l R A 30
fRITT R, 48 V RGMIERAE XM 5 P58 TR
BRI

TAERE L, 48 V ERIGIEA SR, B
KB RGBSR E G F R R, WarE LT
PE R RS ) U, AR b, RAE RN &
514 (Economic Commission for European, ECE) 1% #1
ECE-R100/02 %, DL KA A RN [E K AR GB/T
18384.3-2015 (HLEhTR 4 LR 55 3 % Abifil
B ) B A HERR T 48 V RSB R ENE, [HiE
XFEZEAIRJEYE, © &ALt E E K bRk GB/
T 19596-2017C LB GEARTE) S i SRA S shiigE”
HE U TS 148 V 7, DNREFETEAN B A K1,
48 V ZERIBE A FEORNMAE AL S L AR Mk, AR GERA
THZEFRE GB/T 19233-2008 (FE AR A BHEFE R AL
T5 ) O A R THRRHEAE, TR A S R s G AR
GB/T 19753-2013 (e RUE A s 1 s R A BE R TR A
I ) 7 R T IX 2 FhEE R IFA SR A RERE
A e e A M RERERRIEIA R, SRIUE
G 48 V ERIIHTREFETEAT E M RbAE. A
SCRIESE TAR & BT 2 R .

48 V R F B JIE R L, ERHIF R R
RERORAIRZ, Mk $E i3 & (gear shift indicator,
GSDAFENIHER S —Fh, SOk B2 1 4l Bir sk
FAE R e BRI T T ah R R, H TR
FERAR Y L AL TR AT A3 RY o A8 J8 (1) 42
R, BRI RSB TAEFESCR A S s i X s 1

ASCHILE 48 V ZETURAS TR B B (GSD 1R
FFIE THIOCHESY, 2 IAT H E E S rad v
T 1500, FEBLIERE b, X) 4 ZRERIFRE TIARHEFE =
XTI, AITTPEM R FR B X 48 V A RUATH
FEUGEAT-

1[5

TR SRR T 48 V A, AL THRR
TFERLIA PRSI ITI, T2 SETF R LK 0 B A 50
TBLAOBETE A, TR S5 DU 34 e X B R AT
o TULIOBEAT B I, AHOG I GEhRIE NG 1 s
R 0 B SRR, ARSI 1 PR,

i L ATLUR th: W IORAE LA | RERERRIE,
Fofth 4 AR HERChRE, 3k TSR A A 1

89
x 1 BRERENREREXRE

RS G PREA R BN

GB/T 19753 2013 %%if@% IR i (7]
GB 183523 2005 %%ungféﬁ% ﬁ{?ﬁiﬁwm@ [12]
GB 183525 2013 %%‘Jg?f%%%@ﬁﬁggﬁ)ﬁ&uﬂu% [13]
GB 19755 2016 %iggg £ Eﬁgﬁ{f%%m [14]
GB 18352.6 2016 Ké%_ﬂg‘ﬁféég jgﬁgﬁ)ﬁ&iﬂﬂi [15]

TRZR, A T AR v A A B 2 B HE O
HEATAHSC LA, REREIUARIE BB | R 7 I 25
A, BRERERE R T BRI HE A R, T
WP AR, mirEC LA HEC RS, —J7 T
IR G R R A EARARE, 55—, Bl
[F]— MRERAATEZ IS, R IR 5 L0 1
PRGN . I as SRRl

BARER RSB I 1 iR, Hd: WLTC iy
“EERGE RGPS (worldwide light-duty test
cycle) 465" M AT 7E SRR AE R, ¥
KENKFTA FRERIRSS T GB/T 19753-2013, % 1R1%45R
HEMAE DGR, e 3 i vh ) 4 424 5 s mT A4 R GB
18352.3-2005 HAAH DGR HE1 T, HomT AR Al iy 22
SRUEAT V. DRI, 2 T SR R T B 1y S A S
BRI .

GB/T 19753-2013

F%IRGB 18352.3-2005 1 & (17344 5 b B A Ml 1 2R AT
NG
Y Y

GB 18352.3-2005 GB 18352.5-2013 GB 18352.6-2016

IR A L E HEAT R

5%k 51 2017-01-01 5Lt 2020-07-0152 it

I
v v PR T ATy
PASAST AT TRE BN FIHEROR WLTC, R&H
U T S A 5 5% GB 19755- FHEBGR IS 2R
S PR RN 2 — 5K 20163147 B FERIAT CHUAR
GB 19755-2016)

|

;

1 FRERRRETER



90 REZE 5T

H10% 451 H 2019 4F

11 AR SERRIE R

i 3 JE B AT AR GB/T 19753-2013 4243t 1 2
P R SR m, (0 RAE SE PR AT U B, [RGB
18352.3-2005 HP A bR IEAR R SEME, T 12 R 2 R ik
FAEG RSN EER, SHRA S A e G
FAMER IR,

HAT, FEORE G4 1 THFE AT 7E bR B A S
TR, RN TREENEEEE, CH
#E GB/T I-XXXX (T G IM A /3 BT RERL
SVEMN T 5 105y W RREE B R N R O, GB
27999-2014 (T FI 2R RHIH #6 5 V7 5 vk X A8 b )
FLE 19 4 Mk - 337 KO8 I #E £ (corporate average fuel
consumption, CAFC) 1] DMK HEIZ FRHE R PP 25 2R ki 25
—EREEE M I, T RERIAR H AR B E R BUR
IR SR, ARG ARG, 5 H AR
RUHR R B R I 1T BRI

1.2 GB 18352 &RARIX &R

GB 18352.5-2013 & T 2017-01-01 #2752, A ik
GB/T 19753-2013 Hh 5| I I 4~ GB 18352.3-2005 /%
1. A3k GB/T 19753-2013 FEATIETT IS EL5 | FIbRAER)
FORABURAS,  PH I T XHAS [ i AR 11 =2 2 AR A o
(R0 ehe

AN GB 18352 BAT 3 MRASEAT XL, HA
FEIZRA 70 L0 S AR SR s ) SRl b, B

1) —J7 1 GB 18352.5-2013 FRxt 4750 T M 4
PYSEHE B 5 GB 18352.3-2005 — 2 " 55,
GB 18352.5-2013 il X TR G 3 R4, HiBuAs:
N R GB 197552016 #E47 ™, 1fif GB 197552016 H%f
FATIE T8 AR SR [R A2 42 1 GB 18352.5-2013 1
P17, 5 GB/T 19753-2013 —&; I, XFFA ST
FENES, FRERII EASEEANE FAG )RS

2) GB 18352.6-2016 . & ffi 3 ¥ F 2020-07-01 5L
Jiti, AR AT T R 2 RRCAS F T N A T T

. (new European driving cycle, NEDC)ZF Ty £ BR 4
— 52 A A A R G 2R (worldwide light-duty test cycle,
WLTC) ; FRifERTsR R FXHES S0 E R HE g
YT TR RE , R GB 19755-2016 JaBPEE 230K 1k,
MRS R A Asf S, T TFIRG 2R, Hekisng
TP IR AR AT U0, BT DA B A 41 s
TR S BEA TR N A8 4
1.3 fRAEEXEIERIER

BATIORIESCAS D, Bt Rty Al e
P75 I A7 GB 18352.6-2016 (1K A, HE—WIH T
RGBT H IR ZE AT AR R Al B E T R 1 %
B T, E& S GB/T 19753-2013 K KA 15
I, W SRR AL R E A TR, AT HE S 46
PR B DRI AR S REBR IR e

XHEFATE T, B4R GB 18352.6-2016 B WLTC
HHUC NEDC, (HIE2BAR Sl A 7E S — & A E
o BT, FAEH EE B ARAE R T EVR ZE 73k T China
automotive test cycle, CATC)” 55— Bzl TA/EE
LS8, FHOCH B RIS SR A TR A %
FERE, ANHEBRAERTN H TR s R i e e, JGHJEAE
SR, B, ASCUE2n91 R UESE NEDC
#AT,
2 BRRHIFERITIALSIESE

TEAMN SEPRAT I B, RS A HMFE A —
FERRBE RS R, TR A 1E 5 SR T 2 B DR HAE
SJIBY, R BRI A PR B T i AR i LY
ey HRmE, I SE LR Bl AR AR, T2 XA
AP, I BB AT 3 1 T A &

ASCHEH A TR 48 V ZERI S TS oR
BRI N RGN FEERASEUNZE 2 PR,

21 IS
ghi 3R 2 R IR RO RE, X 48 V 4
TN HE RS B T REME IR T IS o, T OCHR B

R2 RREMPINEZETEEARASH

KA 48 V HIHL
RIS
AT HEE /L BEINER /KW H KA / Nm IEMEDIZ kW IE(EHI4E / Nm
1 BRI 1.2 60.3 116 11 35
2 R 1.5 110 230 10 50
3 R 1.2 85 200 11 35
4 W 1.0 88 170 11 35




2V, A 48 V RIS R B Y FE SR E AT 1 e

91

GRS RN 48 V ZERISEERo A%, dEat e
P BE T S B — ) g S, X AR 317 =]
DAL PRI ZR B 520, %) T 4 B0 HE ok 1) 22 St
Kk 2 R AN ]
48 V R Lt ik M R A &
48 V ERISE G RN X HIE TR T—& 48 V
HAKEhRSE, X 2 Ml BRI S TAEAMUEE T
PSR, T HR S GE AT RR ST Y
PERE, TR B, B, XF 48 V ZERRL,
R ALY SE PR E PR IE 05 PR UE AT R SR A7 A —E 1Y
Xl

K12 Ty 48 V B GGG G RIEAA AR A0l T
BRINTH] 2, BORTEE,  Horb o, gt ) e

211

20 40
—u— LG R
sk - ¥ - 48 VY R L 1o
<0} 7 {2 §
7 / <
-
st g g 110
.
ah
0 1 2 3 4 5 6

B2 48 V FEEIxtnEMEseisE

HI&] 2 i (] aT AR Y AEANFRSAE R, X
2 PRSI R R, Al TR A E
WHIZESR, FREMMATHRZS AN, XI5
SR IRFEIEREA S, T — IS A FRAL 3
A EE T AT O

il 2 HRARETRAE e BORTE 3 B 4 RYEA—A
INRREARR, LR AR Y A0 A 7 A o ] e I
R BRI . X FEEA LA 2 Tr ik A

1) B AR BON B A Sh DL IR, i
A SLA S LR RN HIE I 48, AN T4
W PHE N MR 48 VRGZ S, HBIKSI RG]
IR G5 ity b A B AR RE, AR R S b i
W B, IR BB PR TR, IMREAR T
TR T PRI

2) RYOBGE, R A T R, XN B
BUMER R B 58 2 gk BEAG IR AL, PR R Ky 2
SRR TR, DAt O e

2.1.2 R #eAS R T AR A oL
R AL IRAE R TAE R — e T3k B 4% i
FEINIE AR A3, AR I 2 LAY 22 55 Pk A
FCPEARANERAR S8 5B o Ak S s TRER], X TR
HEH R A AL TR, 01 B 20 A A 4 e A 0 T e
P BAFTEE —E IR SRR, XTG4 AN
U, T 48 V BRI ZEH

L OK B R G R AELEAR ORR FE 08D 1 o i e 5 1)
IFA], 7 B S A T A, DU SE R ) [ it
SR, G, R SEER TR R, SRUES) )
PR R TR SR ARTHE T, Wl RO &R 4T3 B Bk B
FHRS R it o A R AR B R R S AL sk, &)
PLA S ORI AR S RS S P R AR, s
X AR ARG I A R

] 3 2R 2 $ B 2 BRI S TR RS AR O 5
X AATEE T4 NEDC 41l 4 iR,

- BRI

6 F —— GSI#tY —u—
PR
:

2-

o 2 4 6 8 10 12

£1(100 s)
B3 2 i kR SE ARt L R
150
i XIE DIESEEN

SO0 kR
= ; ;
5 : :
£
® 50t

0 2 4 6 8 10 12

£/(100 s)

B 4 NEDC 179 T fhizk



92 LS REAR

H10% 451 H 2019 4F

M3, Bl 4 RTLUEL: ShafE ey Rmit,
PR R BT R RS AL T R, TR HORAE AR AL
B, X S ETAEIS T —E
213 BAERRTALIT LS AR ol

SRR 2B AR A R W AR S PR A T R o R
HROLE, ARSCRZERL 2 7 2 RS SR N R bl
TARIEOL AT TR 5AT, WEl 5 R,

o
s

o, — kbl s
= 30
8 100
= £
< so &
Z 10

A 0
0 2 4 6 8 10 12
£/(100 s)
(a) AR SR RS
L 150
—‘G
: 1100
: e
& z
S <
< 150 &
=
0

t/ (100 s)

(b) PR S

B 5 2 MRS TRV E S E

HeACE Sa FIE Sb Al . 78 2 Fdf g ~, ko)
PLIZT PRSI E 222 HAEHTE NEDC H 4 DEEATHIX
A B 11 o 3 A BB R o 280408 B T I B AR 4, A
R E5E 3 2SS X, R R R bR R
TREEAALL, HeAdR Mt B N N R SIS A —E
FRBEMRRAR, AR A —E RERERIS .

X TR ARAAE— R R, 4445 Z X0 )%
Tk, PUGZRES N sh IR G PR —E 1.
48 V EERR P2 5 R SIL (E)FIHAL (M) 2 #8453

P=P;+ Py=2wnln+ Py,. (D)
K POERRNDIRT R Py A& Sl A 3500
2 Py NN A T RS n ol
KAV (AL 1/s) 5 n R IILERGRCR

1 (D) mI, AL R A RO AR R R L
MESCRAE, 1E48 V NI4T BEIRAS T, %3)
PR S FLAE U HE, B e B AR FH S B
EREUR T U RO XU X A R
THFER IR 25 5 K SR IFE T A R B e,
e 6 .

250
2001

// \
/ 390
/ ~
150 ﬁ\\
/
//
b, /[g(kWh)'1=250 260

100[ 270
300

—
- = 390

T/Nm

0 T T T T
10 20 30 40 50
n/ (100 r'min™")

B 6 ZRaBIFmFE (b )THRME

HIE 6 FTLAE Y BF— 2 SFFE (0, ) HhZeAT N i)
A B 25 e Sl 3 B Ak A F- 2%, IFHAE 90 Nm
DU BS, BRBHEAE R s B H A R3S I FE Ak, (R,
& 5 A LIE 1 %P T NEDC 47538 Ti, &shili T
VERH—BAL T 80 Nm AT, #%5#—/B4bT 3 000 r/min
IR BRI DIA: T 428, 3 BB AR nT LA
AR PERRRRE AR R, TR Rt T 2R B (L ) SR s
DR SE I ARSI A R AR T B
2.2 WMWERS

R B AR SN T TS 47, Bl 48 V 4
AR RAFHSCHERIF A, 215 BB AR WB A7 48
V ERIPIRRIR o A SCTE M R B I 2 5 % 48 V
FERNMFESCE RS, ST 7 RS G A B AR Y
UMM, IR PN ) ZE T 4 R R R ) T T O,
P TR T Sy 8 25 (R 1 €
221 #HAEEBLRE 3F 48 V £ RSB E

X2 WY 4 SRR T IR A O, R
ST 2 AR SRS R A AEI S, I hR i R
GB/T 19753-2013, FEUWHIIE, GB/T 19753-2013 #i
FE MR RRFEIR I ik, iR 25 R N A RS T A IR A,
(X FAS AT AME SRR TR A S T 3NRZE (27 48
V R )R, g R i LAk N H A AR



2V, A 48 V RIS R B Y FE SR E AT 1 e

93

FEJ O WFHINFE, RIEZAUAATE—FhREFEIEA ", il
FEIRIR AR 3 Frm.

K3 4 RFHHEER

100 km JH#E /L

Rty AR /%
FRAEBRS  GSLEeR
1 7.20 6.70 6.94
2 6.84 6.44 5.85
3 6.50 6.10 6.15
4 5.19 4.97 4.24

Wk 3 HEATRERE, WTLASE N B LA 7R Hh i 2 1
BEE NS 48 V EAIRIMFESGE I, WIE 7 FR.

10 10
777 bR i

gl GSURGIFE |
= 2
2 6f 6 3
£ =
S 4 4 <o
= i

2r 12

0 0

B7 4REDSRBIHEERTBERER

3R 3 FIEL 7 WL FEAS Al AR HEA 7R, deh
SRS B RS T 100 km JHFEHARESAY M A —
EFEERIREMG, FEMIGKEAE 0.22~0.50 L BRI, FR
RIRAR TR BE N 4.24%~6.94% . HUDU R4 RIR 56 45 R 1
SRR AT B et UEA T I MY, W LIS 5] 48
V RN RY P ke T AEREAR 0.38 L, AT
i 5.80%, IHERUREE
222 HASREEEE BT 48 V EREGHH

ST AR R S B (GSD XHME S8 4 R B RERE L
FAF L, A SCHESR 2 PR 4 AYFERE | HEFT T A OGR S,
RIGEERUNE 4 PR,

x4 FRFNBEXTHRGRERENTREESR

100 km Jii#E / L oy
EIpALIEN o
Bl GsIHky PR/ %
PAAHIL 5.64 5.54 1.77
NIABL +48 V HIAL 5.19 497 424

3% 4 AT AN TR E 48 V R
EHREER A TEEER, X FEEEHE T 48 V
TR, AP R R AR S T A 2 AN T SE B A
SPLTAER R S Pe ke & Ha i & ghpLm T
VEARZS; T, % & shpLRHE AL A TR Bt r Ak
TR, AL A LIRS R TARR S T
WAk, $E—uGE T AN TR, T F1Ls
FERURL, RS — DI IR, X RSP
IR —, MR AR, LR A AR A
48 V 2,

3 85 »

ARSCWFFET 48 V RS R PR A T RerE, 4
Mr TASCE S AR, I 4 FER T TR, 5
HPURES 8.

1) 48 V ARG AN S, TR AT, nrss
P 100 km JHFEREAR 0.38 L, A4 T157 5.80%, #ekY
PEMERE BT 48 V ERIIIMFENCE L R AL e 47,

2) 48 V R AL G A R ) i BEAT S
o PR RS 3 LW A TR Ty 2R B R R
FOVEFH, M %2 ZhHIL A AE AT o i X 3

3) YT 48 V AR AN IR B 1 T RE AL, N
PRI E G 2 TSR I B AL

22 Hk (References)

[ #Je . T CAN MR 48 VIRA S NRGHK U] 15
KL, 2016(4): 78-80.
QIAN Long. Development of 48 V hybrid power system
based on CAN bus [J]. Info Communications, 2016(4): 78-
80. (in Chinese)

[2] XIEVL, {5, %8 . 48 V BSG IR S R G HIK
WA BRIt FE [1]. GEHIAEHAL , 2016(4): 44-50.
LIU Jujiang, HE Yu, LIAN Xuetong. Development and
experimental study on control strategy of 48-V BSG
hybrid system [J]. Vehicle Engine, 2016(4): 44-50. (in
Chinese)

[3] kIR, R, XIEEW . 48 V RGN THIZNAFE L 2E
SREFAREE FPET (0], IRAESHEA | 2015(5): 108-
110.
ZHANG Yingnan, LU Chun, LIU Guibin. Applicability
analysis of electrical vehicle safety requirements national
standard on 48-V system [J]. Autobile Appl Tech, 2015(5):
108-110. (in Chinese)

[4] PR N RSN E SR R by SR T R A
GB/T 18384.3-2015 (st L axBRAT 3 #0) - A B
fil e B )5 1 BB A4 2017 457 16 5 [7]. P
FrUELL |, 2018(1): 146-150.
Standardization Administration of the People's Republic of
China. Announcement on the approval of the amendment
No. 1 of GB/T 18384.3-2015 "Safety requirements for



94

H10% 451 H 2019 4F

(5]

(6]

[10

[11] A N R R e [ R o i W

[

electric vehicles - Part 3: Protection against electric
shocks", No. 16 of 2017 [J]. China Standardization,
2018(1): 146-150. (in Chinese)
A N R R [ 2 o i e B G IR Ry, TR AR AR
SCRIE EZ AR B 5125 . GB/T 19596-2017, 1875
?E7|<1n S]. dbat: FEpRIEH A | 2017.
General Admlnlstration of Quality Supervision, Inspection
and Quarantine of the People's Republic of China,
Standardization Administration of the People's Republic of
China. GB/T 19596-2017, Terminology of electric vehicles
[S]. Beijing: China Standard Press, 2017. (in Chinese)
HAe N BRI [ 5 o i e B G B Ry, TR AR
SRIE EZ AR B 512x . GB/T 19233-2008, 4% 71
PUPMEHIAE RS T4 [S]. JUat : PR REE
2008.
General Administration of Quality Supervision, Inspection
and Quarantine of the People's Republic of China,
Standardization Administration of the People's Republic of
China. GB/T 19233-2008, Measurement methods of fuel
consumption for light-duty vehicles [S]. Beijing: China
Standard Press, 2008. (in Chinese)

A N R R [ 5 o B R IS R, TR AR
SHIE EZ R B 512y . GB/T 19753-2013, 27!
RE SRR AR I3 7 12 [S]. Jbat - i

PR AL |, 2013.

General Administration of Quality Supervision,
Inspection and Quarantine of the People's Republic of
China, Standardization Administration of the People's
Republic of China. GB/T 19753-2013, Test methods for
energy consumption of light-duty hybrid electric vehicles
[S]. Beijing: China Standard Press, 2013. (in Chinese)
BIAE, Mz, % , %5 . 48 V 3R HEV BOOST £
AEHBES AR [J] PRFHA | 2015(7): 46-51.
ZHAO Zhiguo, YANG Yunyun, HE Lu, et al. Torque
transient optimal control in boost mode of 48-V micro
hybrid electric vehicle [J]. Automobile Technology,
2015(7): 46-51. (in Chinese)

Vagg, C, Brace C J, Wijetunge R, et al. Development

of a new method to assess fuel saving using gear shift
indicators [J]. J Automobile Engineering, 2012, 226(12):
1630-1639.

e AR, EER . TR AR
T [J]. KRR, 2014(4): 13-14, 18.
LI Bing, FENG Likui, TIAN Guixing. Discussion on gear
shift indicator for manual transmission vehicles [J]. Auto
Electric Parts, 2014(4): 13-14, 18. (in Chinese)
BRI SR, AR

REHA SR R BORIR

FURNE E FAMEL S FIZE 514 . GB 27999-2014, 3 FH 4=
%ﬂ/ﬁﬁ;ﬁ%ﬁ%&#ﬁﬁ S1. dbat : HHEbRE S AL
2014.

General Administration of Quality Supervision, Inspection
and Quarantine of the People's Republic of China,
Standardization Administration of the People's Republic
of China. GB 27999-2014, Fuel consumption evaluation
methods and targets for passenger cars [S]. Beijing: China
Standard Press, 2014. (in Chinese)

(12] A N RIEFIEEREE AR | A N RSN [ 5 i

WK IR SR . GB 18352.3-2005, i3 FA 554
HE PR S ik (FRFEI, IVEE ) [S]. JbA
SRR | 2005.

Ministry of Environmental Protection of the People's

aiEs!

Republic of China, General Administration of Quality
Supervision, Inspection and Quarantine of the People's
Republic of China. GB 18352.3-2005, Limits and
measurement methods for emissions from light-duty
vehicles (China 3, 4) [S]. Beijing: China Environmental
Press, 2005. (in Chinese)

(13] A N RIEAIERREE AR , A A R [ 5o

WBHG IR BR) . GB 18352.5-2013, f8 735 AR5 YL %
HERE S 712 (PPEES TR ) [S]. Abat - TR
Sithht: | 2013.

Ministry of Environmental Protection of the People's
Republic of China, General Administration of Quality
Supervision, Inspection and Quarantine of the People's
Republic of China. 18352.5-2013, Limits and measurement
methods for emissions from light-duty vehicles (China

5) [S]. Beijing: China Environmental Press, 2013. (in
Chinese)

[14] AN RIEANEPREL RS , A N R 55

BRI EE RUR . GB 19755-2016, FRNEA3h ) EBsz
TR HR AR R S J5 vk [S). bt - shE R
it | 2016.

Ministry of Environmental Protection of the People's
Republic of China, General Administration of Quality
Supervision, Inspection and Quarantine of the People's
Republic of China. GB 19755-2016, Technical requirements
and measurement methods for emissions from light-duty
hybrid electric vehicles [S]. Beijing: China Environmental
Press, 2016. (in Chinese)

[15] HAE N RGN EFREE LAY | s N R IR [ 5

W ERIGAGRE BUR . GB 18352.6-2016, B 421554
HEORAEL S 77 12 (PSSP ) [S]. dbat : HrE
Sttt | 2016.

Ministry of Environmental Protection of the People's
Republic of China, General Administration of Quality
Supervision, Inspection and Quarantine of the People's
Republic of China. GB 18352.6-2016, Limits and
measurement methods for emissions from light-duty
vehicles (China 6) [S]. Beijing: China Environmental
Press, 2016. (in Chinese)



