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dwjeong@changwon.ac.kr Abstract >> Hydrogen refueling nozzles are critical components that must ensure

_ high safety and reliability under diverse operating conditions, including 70 MPa
Ezszzzd iﬁ:ﬁ::;“;)g? fueling for passenger vehicles, 35 MPa fueling for commercial vehicles, and
Accepted 21 January, 2026 cryogenic liquid hydrogen (LH,) fueling at —253°C. This study reviews the global

status of hydrogen refueling infrastructure deployment and fuel cell electric ve-
hicle (FCEV) promotion policies, and compares international and national stand-
ards and certification frameworks related to hydrogen refueling nozzles.
Technical trends of major global manufacturers are analyzed with respect to
pressure ratings, flow capacity, low-temperature performance, anti-icing meas-
ures, and automatic locking mechanisms. This study provides insights to sup-
port future R&D and standardization strategies for hydrogen refueling nozzle
technologies.
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Table 1. SAE J2601 Fueling Protocols for Light Duty Gaseous Hydrogen Surface Vehicles

Category Key Specification / Description
Standard Name e SAE J2601 — Fueling Protocols for Light Duty Gaseous Hydrogen Surface Vehicles
Scope ¢ Defines standardized fueling procedures for compressed gaseous hydrogen (CGH:) vehicles

(35 MPa and 70 MPa systems).

Fuel Pressure Levels

¢ H35: Nominal 35 MPa (=5,000 psi)
¢ H70: Nominal 70 MPa (=10,000 psi)

Pre-Cooling Temperature

¢ Typical: -33~-40°C) hydrogen gas before entering vehicle receptacle
¢ Required to avoid tank overheating and ensure full fill density

Fueling Time ¢ Approximately 3—5 minutes for a full fill (light-duty FCEV, 5 kg H: class)
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| HYDROGEN REFUELING STATION (GASEOUS HYDROGEN SUPPLY) |

(Maintained at 950 bar)

(Pre-Cooled to -40°C)

H

Chiller %

Limits the Flowrate

Accumulator

to 3.6 kg/min
(Compressed
to 900 bar)
Onboard tank 1
(700 bar) Dispenser

Booster Compressor

Fig. 1. Shanghai hydrogen refueling station layout
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Table 2. Comparison of domestic and international hydrogen fueling nozzle specifications

Manufacturer Maximum Allowable . Operating Approx.
(Model) Rated Pressure Pressure (MAWP) Flow Capacity Temperature Range Weight
WEH 70 MPa 87.5 MPa Cv = 1.5-2.0 ko ~
(Germany, TK16 H:) (Light-duty) (1.25xXNWP) (=60 g/s) —A0°C~85°C 1.8 ke
OPW 35 MPa High-flow oo N
(USA, CTIA350 Type A)|  (Bus/Truck) 48.5 MPa (& 7 kg/min) —A0°C~85°C 1.7 ke
Staubli Cv =17 o oco
(Switzerland, CHV 08/C) 35 MPa (H35) 48 MPa (High Flow) —40°C~+85°C N/A
Tatsuno 70 MPa up to 90 gfs o 1o .
(Japan, H70 MF) (Passenger car) 87.5 MPa (=5 kg/min) —A0CH80°C 1.8 ke
Tatsuno 70 MPa up to 300 g/s o 1o ~
(Japan, H70 HF) (Heavy-duty) 87.5 MPa (=18 kg/min) —A0CH80°C 43 ke
Domestic 70 MPa 96 MPa . . o 1 ogo _
(Korea, SGT Prototype) | (Light-duty) (137xNwp)  |° kg3 min charging | —40°C~+85°C 26 ke
Ut 5828 70 MPa =52 HF 87.5 MPa U] ol GAAHE FaeAY A= At AAE
Qo] HAREAPAAIS oF 125)08 AN, AP, o] WEH =&& &3jo] il Zet
o} 400 FALKE 85°C o] 9] 2EAK]  AE GRE AL AHT FA F =S e
Ad 5 Qo). g HToll= V& wEET Y SS7RAE 9RR WSS g BRAYIE 2
L ol YRS ol AFe] TAHI Gtk 2 YL BAP. Stabli Z 4] Fel oA o
oS Bof @ TR AY w29 AYSEUBS  AXH 1YL A glom, 55 F=o] 5
74 87.5 MPacllA 96.25 MPaz FFA7|aL A S glofA Wi Ao et AEEds ogst
&= 3 kgtollA 26 kg FEo 2 9 oS wAohal ik =5 SAIEE Aol dro] A 7t
WHESIE 7 S 58 =E(WHE 8~9mm) & He AIE dEs] f8l, =Tk
2 B ¢4 kg FHCO=RLS~20)082 SHs =E AW AR A HA(N: purge) HWAS AE
35 el § by B HYTY. M olel 59 2SS ol 7] 3 71 el
5 Og F08 R2S W 12 mm o HoR S Ay A RES AWE i, 2937 gal A
(Cv3 o]AD3to] SRS Holm, 102 U 20~50 kg~ A7FAS HAlslo] Ao 9d X}Eﬁ}t— o,
S HRE NEEL ok ol 50 Stawbli®]  FH HAEA AL SHE =E EAV A"
CHVO8 =22 Cv 1.7 AER 584 F48 15 7oz AZHUL. Table 38 8 $43H &
F wZE AAEIY, Tatsuno?] H70 HF =22 AFS oz it 54, 44 54, % 2= ¥
3“4EH 300 g/s (0.3 kg/s)oll Hol= frgez 2 5 9], AW WA A 2 A8 2ES v AR A

2| QI51o] gia ARgAlo]l 5~105 U] 50~100 kg o]t}

42
g B G} o] SaBAE0] 7440 ula Ak, 3]

AELEL BE o] 40°0C0) ALga FHo| AR AEL o]n] 70 MPa I3} $NA T U
Al 2 7|8 QA0 Btk o] W] = Al 4125~ 13w, ePgA AWA A, AREeA
e YA S4o] S AERlel g B4 B & 123 R B4 7l 58 AMEEe vk, S
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Table 3. Summary of technical comparison for hydrogen fueling nozzles

Category International Product Domestic Product
Rated Pressure e 70 MPa (Light-duty), 35 MPa (Heavy-duty) | 70 MPa (Light-duty)
Proof / Burst Strength *  Proof: 1.25XNWP (=87.5 MPa) Burst: >2xNWP |  Proof: 1.37xXNWP (=96 MPa)
Flow Capacity e 60-300 g/s (Standard to High-Flow) e =60 g/s (5 kg in 3-5 min)
Operating Temperature ¢ —40°C~+85°C ¢ —40°C~+85°C

Anti-Icing Desi .
iemg Design purge prevention

e Polymer grip insulation, gas recirculation,

e Thermal shield cover, nitrogen purge concept

Locking & Safety Mechanism .
release prevention

*  Mechanical jaw-lock / safety interlock Two-stage

e Improved jaw-lock, ergonomic grip design

Communication Function o

IR interface (SAE J2799, Tatsuno type) optional | ¢ IR-ready design planned for next model

ficati
Certifications / Standards KHK

* ISO 17268, SAE J2600, CE/PED, ATEX, CSA,|* ISO 17268, KGS (Korea), design for CE/CSA

compliance

Weight .

1.7-4.3 kg (depending on flow class)

~2.6 kg (lightweight)

L 1I5SKHigh-Flow) $4 -5 IAQIS e
SHoA 7} 7ol Bagt AoR Yepyith
714792 10 kg/min ©]AFe] of-&
o7 233t & 9l o2 A3} AA U Yupe &
Al A, —40°C o]3} FAH-L A= HiHe A4
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Table 4. High flow refueling nozzle for hydrogen vehicles of
International Product”

Category Description

* Jaw-locking mechanism, -
gas recirculation vent, ,/y
plastic thermal insulator @, <

cover

*  Mechanical safety-lock
(no flow until full con- W

Staubli nection), polyurethane

thermal-insulated ~ grip, w

PED & ATEX compliant

* ntegrated IR communica-
tion (SAE 12799), two- @ During fueling (locked)
stage locking, explosion- | —
proof (ATEX/ IECEXx)

* High-flow design, com-
patible with H35 re-
ceptacle, heavy-duty body

Tatsuno

L

fore/after fueling (unlocked)

O

(L

e Jaw-lock with internal fil-
ter, 300-series SS body,
TUV &ISO 17268 certi-
fied

OPW

\

(Future Fueling)= 44542 Ao 2123}
CH1000/2000, CW5000 5 A28 2|5}tk OPW
o 1o Ansk 2Heles virist 213 Bew
WYtAdS 74z5}aL, Jaw-Lock 742 Z-g3sto] A4
Az nhng AASIUAL UG Ars
Algetc?. w3t o) F Hul WE LR G
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2 T AT volth £33 SHoAE vl= Al
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