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chae@meri.co.kr Abstract >> It is not easy to refuel quickly and safely with 70 MPa hydrogen. This

is because the temperature in the vehicle tank rises sharply due to Joule-Thomson

Received 18 November, 2019 gero ot otc. Thus protocols such as SAE J2601 in the United States and JPEC-S

Revised 17 December, 2019

Accepted 30 December, 2019 0003 in Japan were established. However, they have the problem of over-com-
plexity and lack of versatility by setting the preconditions for hot and cold cases
and introducing a number of look-up tables. This study was conducted with
the ultimate goal of developing new protocols based on complete real-time
communication. Thermodynamic models were made and programs were devel-
oped for hydrogen refueling simulations. Simulation results confirmed that there
are five parameters in the influencing factors of the hydrogen refueling protocol.
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Table 1. Assumption for “hot case” and “cold case”

ZAKthis sim.

Parameter/initial

Hot Cold
cond./boundary cond. ot case old case
Station fuel deli

ation et CEIVELY | Upper bound | Lower bound
temperature

Station pipe diameter | Small: 5 mm | Large: infinite

Station components thermal| High thermal | Low thermal
mass mass: S2 mass: S1
Station components initial . .
P Ambient Ambient

temperature

Vehicle components Common representative thermal

thermal mass mass
Vehicle components initial Ambient Ambient
temperature
Pressure drop in fuel line Large: Small:
from dispenser to vehicle 35 MPa 17 MPa
Pressure ramp rate type HPRR APRR
Intermediate pressure leak Every 3,000 psi
None .
checks pressure increase
. Large/small
Vehicle vessel geometry Arge/SIa Small vessels
vessel
Multiple identical
Vehicle vessel count Single vessel ultiple identica
vessels
. . . Plasti Alumi
Vehicle vessel liner material (Tysész i(\:/) (TL;;:?IIEI
Vehicle vessel soak state Hot soak Cold soak
Vehicle history None Driving from

initially full

HPRR, Hot Pressure Ramp Rate; APRR, Average Pressure

Ramp Rate.

| Calculate mass flow rate by Eq.(5) ‘
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o

Fig. 5. Hydrogen fueling simulation programming logic
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Table 2. Comparison between Schneider et al? experimental
results with this simulation results

Test 5-2B Test 5-3A
Variables Test |Thissim.| Test |This sim.
result result result result
Refueling time (s)| 191 151 181 154
Temperature (C)| 75.2 74.6 76.5 76.2
Pressure (IIPa) 30 82 81.5 82.0
Ir\:f:ilfg‘;:; 35 35 34 34
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