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taecklee@hoseo.edu Abstract >> There has been an measuring errors between state of charge (SOC;

_ kg) value and mass flow meter (MFM) value in dispenser for hydrogen refueling
Ez\iies'zzd 22 g;fj;’;yzgéfs station. Finally, we observed average 15.5% weight difference between these
Accepted 28 February, 2018 two values and the MFM readings show a 15.5% higher readout of the SOC

readings. Each car was charged with average 2.66 kg of hydrogen fuel during this
period. In the initial charging of the day shows less measuring value than the fi-
nal charging with the maximum 0.038 kg times number of filling. There is no ef-
fects of atmosphere temperature change for the hydrogen filled weight during
one full year such as January's cold winters and August's hot summers.
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Nomenclature AL AHkg): MEM (kg)-SOC (kg)

HMI: human-machine interface 1. M 2

MFM (kg): mass flow meter, 25354

NREL: National Renewable Energy Laboratory 1.1 £ASHMA s&n HF7 &

SOC (kg): state of charge, SAE J26019]|4 %] 9]
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32

2018 The Korean Hydrogen and New Energy Society. All rights reserved.



Table 1. HRS construction plan of South Korea

2017. 1 2020 2022
Hydrogen fuel cell 126 10,000 | 15,000
vehicle
Hydroger{ refueling 14 100 110
staion
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NWP: nominal working pressure, p: density, the
density of Hydrogen at 35 Mpa at 15C=24 g/L, the
density of Hydrogen at 70 Mpa at 15C=40.2 g/L.
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Fig. 1. Location of mass flow meter in dispenser (MFM)

Table 2. Specipications of MFM

Maker RHEONIK
Serial No. RHM-19764
Nominal measurement range 10 kg/min

-45C t0 120C
Autoclave 3/8" MP

Temperature range

Connection size

Nominal diameter 10
Max allowalbe pressure 870 bar
Max allowalbe temperature 120C

Origin Made in Germany
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Table 3. Hardware summary for Naepo HRS

Equipment Specificaiton
. 3

Compressor Capacity: 200 Nm /hr

o Comp. type: diaphragm

o Capacity: 1,000 Lx9 EA (3,600 Nm3)
Storage tank | Charging pressure: 400 bar

o Charging time: charging time below 5
Dispenser minute per car, 6 car per | hr (from SOC

P 10% to SOC 97% at 700 bar)
o Charging temperature: below 80C
. ° 270 kg/day

Capacity ° 40 car/day (working time in 9 hr)
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Table 4. Specifications of fuel cell electric vehicle for this study

Fuel cell type Proton exchange membrane
Fuel cell stack power (max) 100 kW
Electric motor power (max) 99.9 kW (134 hp)

Maximum hydrogen

. 5.63 kg at 10,000 psi
storage capacity

Battery energy

(Li-on polymer) 0.95kWh
Battery power (max) 24 kW
Battery capacity 60 AH
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Table 5. Results of daily error ratio

The first | The last| _. . .
Date error error riglrfr Slope l};a/tl)o
ke) | (kg)
Day 1 0.12 0.59 8 0.0588 | 5.88%
Day 2 0.13 0.62 12 0.0408 | 4.08%
Day 3 0.19 0.61 10 0.0420 | 4.20%
Day 4 0.23 0.73 13 0.0385 | 3.85%
Day 5 0.23 0.68 12 0.0375 | 3.75%
Day 6 0.09 0.75 12 0.0550 | 5.50%
Day 7 0.18 0.64 14 0.0329 | 3.29%
Day 8 0.26 0.54 8 0.0350 | 3.50%
Day 9 0.22 0.65 10 0.0430 | 4.30%
Day 10 | 0.16 0.59 12 0.0358 | 3.58%
Day 11 | 0.22 0.68 15 0.0307 | 3.07%
Day 12 | 0.11 0.71 15 0.0400 | 4.00%
Day 13 | 0.03 0.6 15 0.0380 | 3.80%
Day 14 | 0.08 0.53 14 0.0321 | 3.21%
Day 15 0 0.48 13 0.0369 | 3.69%
Day 16 | 0.12 0.54 14 0.0300 | 3.00%
Day 17 | 0.11 0.62 15 0.0340 | 3.40%
Day 18 0.2 0.48 14 0.0200 | 2.00%
Day 19 | 0.17 0.39 8 0.0750 | 7.50%
Day 20 0.1 0.37 13 0.0208 | 2.08%
Average 12.35 | 0.0388 | 3.88%
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