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Hydrogen refuelling

Objective

Execute and optimize a sequence of tests to validate the requirements anc
parameters for developing safe and efficient fueling protocols

Validaté-ueling Models

Monitor heat transpeessuretemperature and material behavior
Onboard storage systems (HD FGIBYP of 350, 500, and 700 bar

Validate Fueling Protocol Approaches

Assess/Compare Fueling Performance
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Testing conducted on the Nikola tank, 202 s / iZ

. Air/Chamber Temperature

Representaﬂve tank (H70, Type 4, 165|_) v ‘ @5 @ ‘?;27@:’8 e

tested under a variety of conditions

Primary Objective: to provide WP4 with i _\,”\\\\W\m
experimental data to validate models used tofsiil *”M A ,\“\M\\;\\x\*\w
study the protocol approaches developed In

WP3 ' e

The instrumented vess
conditioned to varying
ambient temperatures
In a climatic chamber.
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WP5 Update on testing at ZBT test site

Alexander Kvasnicka / Zentrum fur BrennstoffzellenTechnik ZBT
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Hydrogen refuelling

H2 Storage (200 bar)
Electrolyser 30 m3/h)

|

Hy
TEsDTF::?EGLEbu Control Room
Test Room
e iy e o H2 Storage (480, 500 & 900 bar)
‘*“’l?&?}";‘iﬁ?ﬁfﬁ:"“ q‘| NOW - #|.

Main Dispenser (350, 500 & 700 bar)
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Second dispenser (350, 500 & 700 bar)

www.PRHYDE.e

LFcn



= PRHYDE
M et h O d O | O gy HZﬂ'oi“ocolfor heavy-duty ;

Hydrogen refuelling

PRHYDE test facilities performéelspseon highly instrumented single tanks
Tanks consist out of differert@k\combinations
These tests serve the simulatniel validation of tanks and fueling line syste

Using individually developed test matrices, so that refueling Is carried out
close to the limits
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Single tanks under test at ZBT el ey

Hydrogen refuelling
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Hydrogen tanks at different pressure levels
- 35 MPa tank (322L, Type IlI, EC79)
-50 MPa tank (341L, Type IV, TPED)
- 70 MPa tank (244L, Type IV, ANSI-H3¥)2

Tanks consist out of different&nkV
combinations

Fully instrumented tanks equipped with
thermocouple trees

AN S -
In addition to the tank sensors, also all fueling Iine7. " 3 1 ﬂ \ &

sensors are recorded
é& % 3 :
www.PRHYD
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Exemplary test matrix for 7/0MPa tank
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Test Tank Initial Ambient T (°C) Dispenser Tgmperature Dispenser pressure profile End of fill criteria
number P(bar) profile
#1 (ref) 70MPa Type IV 240L 20 - -40°C Constant PRR 8MPa/min 97-100% SoC
#2 70MPa Type IV 240L 20 - -20°C Constant PRR 8MPa/min 97-100% SoC
#3 70MPa Type IV 240L 20 - -10°C Constant PRR 8MPa/min 97-100% SoC
#4 70MPa Type IV 240L 20 - 0°C Constant PRR 8MPa/min 97-100% SoC
#5 70MPa Type IV 240L 20 - Smin-40°C and then Constant PRR 8MPa/min 97-100% SoC
cooling off
#6 70MPa Type IV 240L 20 - Smin no cooling and then Constant PRR 8MPa/min 97-100% SoC
cooling -40°C
in -40° l .
47 70MPa Type IV 240L 20 - Smin -40°C cooling and Constant PRR 8MPa/min 97-100% SoC
then cooling -20°C
#8 70MPa Type IV 240L 70 - -40°C Constant PRR 8MPa/min 97-100% SoC
#9 70MPa Type IV 240L 350 - -40°C Constant PRR 8MPa/min 97-100% SoC
#10 70MPa Type IV 240L 20 - -40°C Constant PRR 5MPa/min 97-100% SoC
#11 70MPa Type IV 240L 20 i -40°C 16 MPa/min for 3.85m|'n. transitions to 97-100% SoC
1MPa/min
#12 70MPa Type IV 240L 20 i -40°C 16 MPa/mmfor3.85m|p,tran3|t|ons to 3 97-100% SoC
MPa/min
#13 70MPa Type IV 240L 20 - -40°C Customized pressure ramp rate 97-100% SoC
#14 70MPa Type IV 240L 20 - -40°C Constant PRR 16MPa/min 97-100% SoC
#15 70MPa Type IV 240L 20 As high as possible -40°C Constant PRR 8MPa/min 97-100% SoC
#16 (#1) 70MPa Type IV 240L 20 - -40°C Constant PRR 8MPa/min 97-100% SoC
21BtAPRIL 22 5 Public Webinar
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Temperature/ °C

Exemplary fueling 70MPa tank #1 w =t PRHYDE

Hydrogen refuelling

Failure of the preoling system Trouble free test

Temperatures in the tank Temperatures in the tank
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70MPa tank test (@Main dispenser) W=t PRHYDE

Hydrogen refuelling

Fueling

Defueling
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