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Abstract

With the rapid development of hydrogen fuel cell vehicles, the construction and operation of hydrogen refueling stations have
become a critical link in the hydrogen energy industry chain. This paper introduces a mobile hydrogen refueling station suitable
for low-temperature environments and its control methods, aiming to address the issue of low operational efficiency at traditional
hydrogen refueling stations in cold climates. Through technological innovation, this mobile hydrogen refueling station can operate
efficiently and safely under extreme weather conditions, providing reliable energy supply for hydrogen fuel cell vehicles. The station
employs advanced temperature control systems and modular design to ensure stable hydrogen supply and refueling efficiency even in
low-temperature environments. Additionally, its mobility allows it to be flexibly deployed in different regions, especially in remote or
harsh climates. This technological breakthrough not only enhances the adaptability of hydrogen refueling stations but also provides
significant support for the widespread adoption of hydrogen fuel cell vehicles, promoting further improvements in the hydrogen
energy industry chain.

Keywords
mobile hydrogen refueling station; low-temperature environment; technological innovation

RIRIME TR INMKEE B AR I FT S 7T EM R
THEE ' TRAAET

LB (FrimEERR ) el aRAR, HhE - b & 068350

2. PRAESABRAR, T - {175 il 226400

wm =

WA SR RAE MR K R, I A RS BT R AR T ek P 6 R . RSB T — A E R TR S
FHmAGER LTk, B EMRE G A DEAARB IR T BATACRAK P, BEBARIH, %A S I SSh AR S A
AAEFA T @2, BEWEAT, HERBRAERETREORRML , 2w ESER A L0 B 5 2 AP ERRIT, HRE
KBS TR AL T 0 A fo 2 2, sush, AB S SR LS R EHF TRAREK, LEER ThZXR
AMEZB LR, XI—FARRHRIRI T A& mit, LASRRAFNSARMET TR, EHT ARR L
A —F &

XHEIA
B ask; AKBIRL; BARA

13]= SRR TR, FROERC R ROt SR
S R e, e OISR A, YRR

SRS RO A . e b T RO

[N, TSRS T e A% 2 2B R

{ /;}—;ik\ \EI’ /E\:\\o N ) L HEH 2t - I BVA R =y A Y = 1

W‘&z?ﬁ%W? I TP, SRR, samasesa g R, WliE S

FIFIRBASR BN, RRISSINE e s iR e, (oMt A

RS (BIERT, ROEmRE A LI, e

SRR, AR AT, BIEERERE,

B SRR . SRS, 7EIGR

[fEZ®N] T3&E (1983-) , B, PEWFFEEEA, N
T, &5, MBHEERRBAEEAR.

4



IRIWEHER-F01% -

$07H - 2024 12 B

TR B SRR, SUROTHERE TR . S HIBUIE R
7%, BRRMENS R, BipinEuie ezt MRk
IR AR, SIANMEC AR, SRRt
it SEER. WSAR, RIS
A,

LT, AL B ESTEE A T REIME T 5)
IS MARENTT % W U, R REEE BT
DBERIHRESAR . MPERA LR RIRL, PREEINSUSTEm e <
TRE . &4, BT, RHERAIESSEEEE,
By DS REIR IR .

3 M AR
31 BERARAAR

MR AN EE R IR ERE . BT, AR
ST ARCIHTTE. HRL RS RS SRS
RS, BRI ZESE NSt ZanslE, EmEs:
LA KAE AR T IAES s BRI R %
KB EMEIR RS (RIERE RS REIE T
JEHREE A, = KRG, B R shinEs e IR
78T AN Eh

Bt B BB BEEELERE B4R
i HAA% ] [:]
L Pkl : WER D RHE
1 BEhmK ik & E
@
:&ﬂﬂu @
HABRE —aﬁ(m
FET —BEETE
| llﬁ&hs% 6? ?
DHHE o
(e I
EEEEEEDE BER AER
ﬁm%a @ 1 oo
=
® | E
2 BHmMEhEEE
3.2 B uh A R K Thee S A NTTMEEEES, WEsMEEF Kk, #
BANEISEINENL. BIEAKAL. EISAL%. WIX  SHASEW e, nlmkeshlE S, ekl me

FEAEN AN Z= R

INENWEASEIZERL, B&itE., iHNThaE,
HisH A B inEts, SRR e msus
HHE L SCREIN . FEBR A S RSB el ( =
Ridpkes . HESIRE) JARHIRS . Boras.

MR ANLE TSRS 7T, dEHANK A
PUEeRAIRR. FEAEDUEAEHIAS, KB TIHIR ], B

=
TNEL o

St

mEMTESSEE.

TRIR HAEA RS [ T I iR 2E R s s R4 . Fanis &
R WHEHERZRERE, S RRABRHITRIA . 2RSS
Pz BRESEHIREAE, BAMR.

=R ISR, Esra TZnE, &
SEENIES R, R TREREERO. ENHEIREN
L EEERE, KIHREEN ., RIPARE, iR
RETHR .



MRIUEHAR -5£01%5 - F07H# - 2024 F 12 A

3.3 R RGIEIT
3.3.1 By kA #k 20953t

BRI RN RSO AL, BTN T B2
SRR, SRR AERENE, RELEYAN, A&
BRATOTERIERE, FTRIHRIERES; PR S oo i,
BEMUERIS I AR A TR B s RO RRIR e, e
HehATIEAIIR, BERRelRsh; S ™R 2R, W
SEARIEIRBHEIREDK,, B m et N IE BT,

332 B RAEIR A%

B AR TS ER 2 B ROV F 2 DA R B Rt & 954
FIREEHINE S RAB0L, DABIRAT A S B S35
SSHIINAGRI Z AL — 4IRS ORI LR, X
TETEREERIBINAGS | AR E AR MG TG
TER, E2eBAGET R ERRINAZ 5°C, ARBLIE
ISR L S 280 AT REIEIRSCE, #i)
TERHAIE IS T2 M2 E, 585 IRERETS sz R
A% tbYN, ATHIER R, P EEEE T T
{RELLTR, HEAEEOER T e RS, Xk
Sk, RMEFERRIEARIERET, Bk e RS IR,
MR A IEF BT,

333 R EMBEEE

T TR B B TR S I S e R PR S I
BEEXEE, HTREMERE TS5, S
JEEIRMEE R R A, TR AR B b (R 3 L T T
BEo Ait, Bl WEMREMFENZEE THAGS, SIeE R E
TR R T R (Fln 10°C) |, HiEE A O S 2Bk
WL EENTT R, NG RIS R E IR E 20°C
PAto [, Bl TR E TR R RS sk skt U I T
IREFAS (L, — BRI SN (g E e k) |,
Aot B R R IR 2 e AN, Tk
— AR AT, Bl RS AT R SR
ERETE. xRk, RIEXRHINEE, SRR MR
ETIES, WRRERSIESIET, BXEE, &
(TR R TR S, BN RE R
TS T RET ERE P,

3.4 TZRE
3.4.1 LA 3h A sEAL T KA R R TAEK &S0

TR ENINE ISR LG LAY, Foes T Seit rOEREEIR S
fhigegs, DASERTIE PN IRE . S SRR 4 -15°CHY,
ARG HBIER KRR o i, NE TR KL
HITB AR AR KA T ISR Th, DRI
IRE

MEE R R E R TS 2 5°C, BN BEEhaT,
R, SRS E R E RS EIERRthSARRITIE, Mk
FERIR N B S EDERIE WA C ] s BHERIEM KRR
RIS S HINR . — RSN . TS

6

AN ESENLELIR, fRIGHRIREAAE, R — I HERIEER

RS DI B IEER RSN RESE A R II AR 4R L
RLAR, FEEALARPNRERRRE, ERER ORI iR
M TVRIREE, BEG RIEN A SR E . A, e
ARG ROA RES RGN, A EAefLIRER UERE
PRIFE A B SRATE IR AR S 2 SRR WA OS2I, Mif
5 L bR B S U S ) TR

BRI — P T 5Ci, BokPL EED
(=BT, AR SRR ER A SRR i 2 .
A THREEERFENE, IIAGSREER 5 38hci. 12X 5
YRR, IR AR IR FRRBE R -15°C, InfeeRak
e TR, BRIV SEERIER = EED, PiRimdksiEin
sl Rz, RER 5 3N R4 LI IR B fRas
£ -15°CLA L, DIRAGRHRERI . FAabLIA) PO FE R 2R
BFRFEEIRNNTRE, — BIREHXRESR -15C, Ll
AR EE T, DIRRE SIS A IR PR RES A
T ERSHEETT.

HERFE, BANREER RS, &
22, “HRAZ, AEEAHE, HRER

MERAZ R G GRELA, ‘imiﬁ%

B 3 KEA TIERRIRRIZER



MRIUEHAR -5£01%5 - F07H# - 2024 F 12 A

3.42 LHAFHMEEL T EF AR SR

U RN N AT (L RS M BR s = -5°Clf, %
KU IR E S BRI Esh. t, AR
DIRES A ACRE R BIBH SR TNk — B KN RIE
RS RIS AR E S 2 5°C, BANISRHRIEED,
AR, SRS ARG E IR S BBk R th 23 ]
BHIE . BEERRMKRE R, > AR IEER.

— RS enGs . — S G . TS
I, FREIRGYUEGEILELA, BEIRRRE KA. XRERIE
IRARDUIEA T g8 H LA, $2F TRLIARNTE MR, iR
R T ELAE—METEN TERE FEfT, A5 TIRE
FIREXS RIS R I T . [FIN, GRS 5 BRI
HiFAE, IRBE T EZEHLN, (i T Hrb OGRS R 50,
Bk T R G mA TS R R e R M A . 4 4
PURIFOIR LRI 0°CH, S A& 1 S SER RS B
IR A,

55 — B8P AR R S IR Es , W eyt T
o TR DEEEIREEEES, SIRNEHEEEE] 20°CHT,
BB HE A, A A E B I S shER IR th i > >
A, DIEAGRIER 5 e AR RHEERE . 1EiX 5 9%
N, IR IR A S 15°C, InHESRHaks: TR, %
KBNS AERIENG T8, PHARRARSEIN . ansig) L
FRREERFF(E 15°CLL L, InAGs¥ L], (AR EHNAE
PRSI, — BIREMER 15°C, Lilkin#viiEs =
EHAT, W R AR, TSR vk )
Ps EE AR AR LRI T P X — R RRIRIE AN H
P TSR RIS NIURTSEM:, e T eEIRR e,

4 N7 FASniE

& AT IREIREOBEINEN, BASEX, M
B Ha. HARR RIS SRR R, SRt
GG AN, BErEARIES A TRE . B Rklitny
a5,

TR IR, FERIRE K - 40°C, 1540
ERINEUEERETEIET, RIS RN E S
BHIRETE, TEEE, AL, (RIEREI
RIS, B ESIIRBN . ek, XESEMRIT,
HHNSUA TN EE, TR INEERE . ATbu
., REREET STRI R, S A A S S R
RIS ER, MBS IR AL S . 3R
BISAR, BEANINEUERTIREEE SIS E, k&)
SefiEEL. RIANR SOERGERT, EOREIA TS AR,
BEIINSUERERBUE A, AROEEN RIS, RIE
BB SriE R 5

M, ILABEINSUERE M. EAEER.

PRS2 TRk, TEROm SR T2 et RIS
shER S RTRENE, A ERER 2R S R R

SRERIERRTAINAE. BREEEAE
RERET. —FRRT. —ERAT REAK
&. BFER

B 4 B TEMFRRREZE

5 #4518
B B — AP IRINAGS , A IRERS RS Sl ID &k
R RN R U REAER (E BT T, X — QTR
KHBHERE T NS aE R ] S X — TSRS
SNSRI E— S R EVEREIN, MR T
B R R R AR P RE MY K . DR EIE T b 3
B, MEBERERNTEA, A& PR TEASG mSi Rk
FE LR RE M EN TIERE, NMUBERREE
IRZRIRE R TIEIRE, R E R INRNER S IL M
TR, XA TR A, WA T H PR
RS, #t— 2P Has TR AN S E S PSR N3
ey
S 3k
[1] EERFERSEEEN. SRR TR R A BN
] iEER A AR(BEARRERR), 2022, 62(1): 1-10.
[2] HEBTREHEERBEL01FT. MG EINE A AR R
[ BTRBRERR, 2023, 42(2): 45-50.
[3] HEF DI EWHV IS, TGRS NSNS AR5 T L
[]. PEEEREE, 2024, 45(3): 123-129



