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Abstract: Medium-duty trucks (MDTs) and Heavy-duty trucks (HDTs) are the major contributors of
greenhouse gas (GHG) and pollutant emissions in China, and it is urgent to speed up the conversion of
diesel trucks into electric vehicles. Fuel cell (FC) and lithium battery electric vehicles are the two most
important technical routes at present. Lithium battery electric vehicles have been successfully adopted in
short and medium distance transport and in public transport after more than ten years of development. The
advantages of fuel cells in terms of energy supply and energy density are more suitable for the application in
long—distance HDTs than those of lithium batteries, and the former is under rapid development. However, a
diesel tractor can easily reach the driving range of 3 000 km by using a large fuel tank, while the driving
range of a typical fuel cell tractor is at most 500 km, far less than that of the diesel one. Therefore the low

driving range due to the low hydrogen storage capacity of the HDT, caused by the low volume density of
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hydrogen, hinders the development of fuel cell HDTs. Though improving the energy conversion efficiency of

the fuel cell stack and the fuel cell system may be of limited assistance, the related materials innovation can

play a critical role in increasing the driving range. At present, the most practical and effective solutions

includes maximizing the hydrogen storage capacity, reducing the energy consumption of the auxiliary

system, improving the efficiency of the mechanical transmission and the power electronic system, and

reducing vehicle energy consumption during driving. Finally this paper focuses on the measures to increase

the onboard hydrogen storage and to reduce the coefficient of air resistance, as well as their impact on

improving the driving range. According to the Technology Roadmap 2.0 for energy—saving and new energy
vehicles, the FC-HD'T can achieve a driving range of 800 km by 2030.

Keywords: fuel cell heavy-duty truck; principal contradiction; driving range; volumetric hydrogen storage

density; vehicle hydrogen storage capacity; coefficient of air resistance
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CHG3-379-210-35 S/A 111 210 110 35 498
[ & & Ak CHG3-379-165-35 S/A il 165 88 35 3.91
CHG3-353-145-70 S/B il 145 145 70 5.76
o CHG3-373-165-35 T/A il 165 90 35 3.90
JbE K
CHG3-352-134-70 S/B 11 134 125 70 5.30
CHG4-410-140-70S/B1 v 143 98 70 5.70
CHG4-440-210-70S/B1 v 215 143 70 8.60
Hidkik
CHG3-379-210-35 S/A 111 210 110 35 5.00
CHG3-372-198-70S/B 11 198 190 70 7.90

WA HA S HEET S, A LTSEERY
R R, 29070 g/L, X BN
PRAR . AR X 55 5t GenH2 SRR} L MDA & 42 O 47
P WA AR AT ARSI 8P, A
PR J5 M2 6], fd AR 80 kg Y 4 it S it
M 2021 4 L BRI ASF S RRRIZIRE,
[ P R T AL 0 i vl A O 84 BT AR 4, R

WA RS, "TikF] 1000 km BESETTH, SR,
XFPRREME T BT s A A R B % P I B
T, B AR R A r A T e e PR
et — S ORLIHFERRE 29 5 S W R Re it
1 25%~40%, PRHAEAS PRIE A S AR AL &
SAEEESONEE T, AR M0 SERT A R &2
TCE W) IR A 0 & APk DL GE 8 i e
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Al i R

A LSRR, S S HA R B =
ERAPE ., X Tk A s A B K A E T AT
By PR T — Bl R A A S R S B A AT
RE, AR AR G i i i A R, &
BOR A RE ORI, FERIEiAeR, IR
WY BE R A RELE SR RSN A T ARER
TR B 5 AR U BE A X L

®5 FEBESEXRSH 7

[yay

fiE=IE AUE/MPa g@%ﬁf;)%gff%ﬂ IR/ C
35 (7)) 4.30 24° 20
o A
70 (IVASHH) 5.70 40° 20
WE 04 5.11 70° -253
(MgH,) 0.1 7.60 110 200~400
& fEE (Mg, NiH,) 0.1 3.60 94 250
(TiFeH, ,;) 1.5 1.86 83.7 20~100
TE:“a” NS A BRI, AR5 TEIRBUE R A R B s il o T 1]

AT 0 A R I A 0 /T 5 TR S ORES BT BT AR
W L T 2 e 5 I T FLAE 3,

AR 32 B 28 B S Al AR R 22 Al B o e R 2 A
it EURERIRE S, BIAE & R RE A — 2 Ak &
P (—&0), Mmises<-FIRA A . FB
a5 W AT NaATH, F ATH, S R SR W B SR8 1 Y

AR EARE, R R T el SR R 1Y BT A
U AV TR SR B s ARBUPRAE ) Sl A S A
RIBEATRUE S BT, 15 B E)™ 70L 35MPa &), i
1T HLFE 40% 1) MH [E S 20468, BEkAS 5 70 MPa

SURH S R TR 208 (40 g/L), TR A BUX
IV RSO - [T A il SR

BEE BT RHEOR B R R, ISR A A B —SE B vy
i8R0 o SN 0 e L N R TR S
AR S S, AR E R Al RE 2 1A [ A
SR AR A - TR A o R

e BN [ £ SOR A X LY 22 5| A2 g il AR Gk
frasiafi s, IR R s ae . e g
Jer O A2 20 1 i g A S E], BOREE R R G x 10 A
12m, SEER25m, FHEAEGEAGRR L4

9 5050 4 ) PR B 2 B 5 1 e e A, SRR B
25 8] 2 1) /2 oM 2.6 m, RN S TR O PRI
7.8 m’, AIATE 104w AR, 524 BRIHCR K S
W, ZITAN AL T R SR 2 R 2 A, R
b B2 22 2 T AR 1o TN M R S EAE G L WL
JRAE . A SRS AR A U Re 1 PPl n & 6 T
N, AR EIR . WRENEAE LSS RS A A e
N R ARG EBARKAEE, GB4 45 ok
KA 2 BLRE indeR A G R d e id e, If
er Nl N R e i ] RSN 1
% A SR O A % — R 1%~4.5%
Ay, AUMRIA S R REFE 3.1~ 14 t, REHE
W >4 t, FRTRECILRZ . B 420
AEAR B THEEN B, A VF 2 R
), ANASCEE AR B3 5 A2 20 [T S AR, RN
WS A S5 A A DG, 0T i e AR ) R B
M AR SRS, A B — R
M) CFAM”, ORI IR A ) A E . A
SRR I BOMERE 5 1, RS E S TS
A, AR A R A RS T
32 BREF=SMEIEE

AT R R T, ARz S I AR R 2
RAIL[VE RIS W R T FER, R TR 3
BT P, SN P,, SWEHIIHE P, K
TR D)% P, BB ST (kW) H:

Gfu, CyAu,”  Giu, N

76 140 3600

(4)

Pi+ P+ Pt Pi= s

omu, du
3600 dr °

K. G HEWBER, N; SVRIIEIREG u,
HEH, km/hy Cp W= REG A A
TR, m?; O IEREIRE, %; 0 VR eRe Pt it
BREG m NEWERE, ke

ZEAT R, I 25 e D FRIH AR ELEBEAE LK
1) MR S FH 1 523 KB PIER 43 o TR BhFH ) =2
HMERSE A SR VR SIBH ) R AL, TR RECS R K
Ao BRI OUAHOC, AT Bl i 25 T A B 5 i 25 <R
FIR/ N2 AR 23 P F 805 30 XU FR A S




384 REIEZHR EF12%
Fo6 ARABERESEHHESEEEITEE
it S CRAS I11%) 35 MPa 1% 70 MPa IV# 70 MPa A (0.4) LEAY
EEK [ ?q:{ﬂ—rm . 5?\;.J 1 “ %T:{ o ﬁf@f
10 HEUm (R) PSSl &
A B 25 ] /m? 1.2X2.5X2.6=7.8 7.8 <3
EXCpigiiv: 1.4 22 1.7 15 4
i =lAe ) /kg 50 70~80 80~90 140 140
5 ® °
i ®
T A e R
b3 ®
AR ®

BEERREER R TR B 4 B SR TP Sk
K, HAE S FARK i (8] % 81) 22 19 < 8 1 B AN 08 o
M, 1 423 S BB R SE, AR R
AL ZS Ta) o B s SOBE ) 22 PRI T T R T
— A AR W LR, R T R T B
B S R BCE L B

PN AE 0 S W 22 5 2 5 HE R R B AR DA K
‘BT AT 0 7 A T el BEL B A2 9555 B AR I AU A3
SRR AR, ST 4 s SR ) R AR 16.2%
R PR SO S E A A G| AT T A F
FERT LG TEAE 5 42 X 0l 42 5 ] 42 5 4 ) B DX Sl R
R DX R A 3 A 3N BUER DR, 43 ) e AN (] 2
JRU (1) el BEL B4 (&1 5) , 45 381 e A a BHLBRE 22055, LD
BH A IK 5 27.4% ; 2258 A5 XT 4 PR [R] S 1) 25 g =
BB HEAT AN 53 W7 A5 Hh BAT SR A 4 i FEL, EL
AR R, B 4 A S R B L
SLZERRAR 15.2% 355 0.415 ; [ P 40 30 95 86 X7 2
RURH ARE S, ELATE IS AR 2 A it a2 e
AR s AURE T 4 AR 422 SR R AR E 0.4 LA
T 5 RO T — AR IK R 22 5| G R R0 A It 2 AL i
RS RERRAR A APy, HE AL 2 AN R T LY
S B EE s FR 0 GenH2 ME & 4t R T H i 4
BRI A2 B3 Y, DL K Jo IR B R a1 25 SR T (
6) AR A BFFE AT AR S 5 A S e s B
i 2 4.15% , AN il 240

FEFERISEE
TREpEE

BISHR REEBSEE

ENSRE

E5 SHMSHM A EE O

Blo FuSERMEEESE

ETE N ER AT G, AT TR
BRI R AR MO PR L, BT R
BORZIAE 0.6 Z2 A7 KK, THE AR . 4
LRI M . AR T R B A N,
[l f 22 5 | 42 5 HE A DT RO PR 22, v ] o] B AR R T
TR A, LA R R 4 R
By A B i T AR K 2518

—ELRICR, P E I R AN [R) 2 B8 4 ) s I
JESAT AL R RRAE, e, s be e s s
s MR AL, FRASLIT R B 1Sk 2 s
WAL, AR AT | R A A 2 XA A
o, J5 77 IEIEAYPSk B B A < ah i B R KAR
e S T RRRE MR ARR I I AE , S THE 4
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B, FEEE (EU) 2015/719 SRk S5 A BT
(2s ah J12F s, nl AAE AR B 48 R 1 i
PN, AV EE Y — e K, T A
A IS B HAT R, DA ARAS S sl vt
Y, [ E Ao VR A R A R R P B
L (EU) No 1230/2012 (BR 2 XF 240 1 o o i R
AU HEHE BRI ) 7E 2019 4F 12 H X35 K 2 (1)
RS E A e T R AR R Y R
RIOA TN 2B EE A — R T A
S E R, TR R AR A K A
i I 202049 A 1 HARIE St WK AR
KIEFR 1) FEA B TR — AR5 4 R R Dy )
RS 5 I A S iFaiE, e s, Bk
BB E R, SRR MRLIE I, 5
UE T BRE & R s . RICH 4% 25K ok 2 R AT
Rmiby, 258 128 s s G R AT K STy ),
BT X —HideE, BB R E R A BRI Rh
WA, AR KRR S SR 123 ]

K7 R THEPIRh S S RECT, BT 5%
BT, 4R 2 KB  REFEAE B TR REFRE (%
SBHIIHESIBE 1) T R L, DL RO Sk
PRI . G RN 42 tE i KB ZE 5] 42, XU
Fl4=9.86 m*, #&7E=3 S BHJ) R %¥GE i CFD {5 HL.A%
th Cp=0.597, FF& HETHEE K, fEM6R 315/
80R22.5 fY [Fl i 5% FH 1SO 28580 itk , Z2m& 4= ik Y
s, R ELR S 1 REA0.005, DL BRI 4
e E , 2B REGRF 0.4, AN[EZEH
B3 Dyt B i AN S IRC (1), b iR
S PPRAEAA R 423 N —8, "TLAER], 49tr
SRR, A ABH T REFERT L EE AR, A
T FEEA A B AL REAFE R E A 2. X T
G|, 4N 70~90 km/h, il 4 S RH
TR BT G IS8 LR 18%.

33 EWEREREM

] PR 2 5 | G 2 R I et ol 7F 40~ 49 t, 7N I
32 B A TP R TR R K, T e A B T
(RS2 BRIMFE , H AT 702 0S8 bRl B0 , 385 i Y #E

70.0%

60.0%

50.0% //
40.0% /:/.//
30.0%

20.0% /‘//./—

10.0% =
km/h

0.0%
0 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100

== AR 15 E6(0.597) | 1.3% | 5.1% | 10.9%|17.8%| 25.3%| 32.7% 39.9%|46.4% | 52.3%| 57.5%)
—8= X\PH 5 E6(0.4) | 0.9% | 3.5% | 7.5% |12.7%) 18.5% 24.6% 30.7%) 36.7%) 42.3%| 47.5%)
SRR | 0.4% | 1.7% | 3.7% | 6.2% | 9.1% |12.1%|15.1%|18.1%| 20.8%| 23.4%

B7 AMESEARYMTRASERERLI

TE30~36 L, 1 T [A) 28 Bl RH H b 95 42 TCAH . 1 48
T S, AT (5) ~ (6) AT EAE M B

Ec v=Ew vo (5)

E=0qn . (6)

K By WS4 RS0 0R T A0 RSB R 91T 30 fig
WK (RSB . =AMy )
Evc .y MR MR 4 ] 2 B B AT B B OK
WIS AHE ;. O MBAEHFEFER, kg/ (100 km) ,
PRI ZE M AE AR SFEBUE 36 L/ (100 km), 24 29.88 kg/
(100 km) ; g MEREMIRIE, W 120 MI/kg, 287
h 43 MI/kg; n WEIRETE FTA RCRSEA(E, S8
BEHUH n=40%, AR E3R0R = T L8 42, TR
SFHUE 7=45%, R3EL (5) ~ (6) £ RZSHE
P2 5 | 4 1) ERE TR I L S 2970 9.5 kg/(100 km) .

Rt ARt MR A 514, 768 91T 4 ResE
RET, WRFH 70 MPa 5, A8 EE R iL3
90 kg, ZEHRZLEE AR AT A 900 km LA I+ Fifi 5S4
FLHF AR 9 R B e RBRCR AR SEAETE, DA RGHT —
R PR S BV Ih 2= (TP R N, R 4200 B
ok — 8T, O 1000 kme RYE CTRES
BrRETRR A H R R IK 2.0), F20304F, FrAETRIA
RS2 R RENS 1A 3] 800 km.
34 MEWHRERSXE

Bl H AR R, SRR 5% 42 A T T 4 K
K BE IR B EE A L 3 HLRR L {H [R] B 18 VR 20 TA R
B, py e kR S A AN R A R R e A e S
PR E Tt YR A 7 ] R S B R I AR AR 24
JE A RR R R R T AN AT SR O ERY o BRREH
RAEAETR EININIGE D, & A5 Ja & T AR 2R A Al
¥, EHAMALE FS5ESMGA A/ NER, TEA
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E12%&

BEXHE L A R R AL, ORI A R
b, LUS R AR L A p g5 1) R

R &t

ARSCHG T R e Tt R R B R A A R T A
FEG ., ML SHE RS, 45T,

(1) AT i R A T R i 2P
JE, ARG A S T R A IS g AR () B, fif
Z IS EMEA I, AREIR IS T Kok
i, AR R R SUS IR IR R 2

(2) TEMFEMFERGERT, H, (35MPa) 7%
AR ARSI 20 1%, X T &R E, AN
S GRS () SR R R OL T, X LT R ek S
L HAR .
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