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A Study on Sensing Method of the Stack Coolant Deficiency for FCEV

HYUNG KOOK KIM'", SU DONG HAN', GI YOUNG NAM', CHI MYUNG KIM', YONG SUN PARK'
'Hyundai Motor Company, 104 Mabuk-dong, Giheung-gu, Yongin-si, Gyeonggi-do, 446-912, Korea

Abstract >> The sensing of a stack coolant deficiency is very important in that cooling performance of a fuel
cell, overheating prevention of a stack or coolant heater. This paper explains the performance comparison between
the coolant contact/noncontact level sensors and coolant deficiency sensing logic using the pressure sensor in a
stagnant or circulating flow. Throughout the comparison, the pressure sensor is more suitable than the other sensors
in terms of the precision, fast response, sensing frequency. After the experiment, the pressure sensor is equipped
to an FCEV(Fuel Cell Electric Vehicle) to verify sensing definitely. There was no miss-sensing using pressure
sensor while FCEV runs in the conditions of the paved road and cross country road.

Key words : Coolant Deficiency({YZr4= H=), Level Sensor(5=QJAlA4]), Parameter Tuning(Wj7i¥H< ZA),

Coolant Deficiency Sensing Logic(‘dZ}<=

Coolant(A~8 WJZk4r)

.M E

7 AEA] o] A\ Litstel ule B4
AR 17 Fae] 2 ieroE Wesm g 7t
S, ARAA ABAE N8 AR HE AL
WAE FEE ol ARAK AEAE 7|20 7}
E/TA A A ARAA] selEd|glo] Atw
o, F0 PHAARE dRAd] A, LA A
N

A2, AoIA LY Fol AR

gus

£ >

4
A
N

W

=]
= o
) AZRE 28] 9ol WA

TCorresponding author : hyungkook@hyundai.com
[ A4 : 2014.08.01 <=L : 2014.10.02 AR : 2014.10.31 ]
Copyright (© 2014 KHNES

525

Bz ZFA| 2 32), Pressure Sensor(¢fE AllA]), Stack

& FF Aagom pgEe .
TMS(Thermal Management System, Fita] A|A
Dol= ¥4rs e 7e =HE, Y45 250

wet §2E AR i 3 U8, Y4 47



526 AR A 28] W2k B 1K) el B AT

2.1 W2 2= Ao 24

Fig. 12 54 $9449) 9ei bl 1
oft}. o] AA Ho) ukajel 2 elg ol

o2H YApe] ERRTE

ARAA e faoh Abao] 7]tk g

A2 LEDOJA] HW<=H dHlo] Zg|&2 y2 U
o o8] AT Aoz AV|HES TEAA =3 = A9 oA HEd 2E= AA 3
Tl AlA Lo medstA gollA Hi= vfet
= 5]'74] E]J:-Eﬂ ]EH E_ﬂoﬂ/d MAAEE 942 A= Zro] MA7} Wzkol| &7]A] QRS AL LED &

HA g YU5E olgalo] Wakg AAFA Hrk o WHE B
. HE BEE o 411]"01] A ZAHEARE o] Al R

sEow §oEE WLl A g oy Aue

o of 73t Blo] mestal AlA7E Wabaof 31 7%

Hog Lry} AlLE= hot—spotOI ’\§7]7ﬂ Frk
23} hot-spotdAY-2> At WSk o] Q7]

U5 MEA(Membrane Electrode Assemb

2 gt o oo
y = oot
19 = =

i:

ol 018 4ok B3

of A% AESHA W, )

=
ofg] Yo A7Eo] gk’ WA, Hot-spot
12!

A= HYAD) ol daFe wixlth 2] A9
of Wbk A8 2-8o] oA A Faol F

b= 7)x A& F3l hot-spot WA|dl=
Sasich HJrEW MS LH W7k HZO] Ay

| LEDEYE W& o] YL ARE 2AHw

LA ) o iuto] Al AN R Eee
oAk ojd felE W) 24 45E s
; A s BAH o] 23HEA Fe W2ge] B0
o A AERICR AHebl Yt Eag
g F S slnh et euste Aol 3
o Wzt ol mlH | ESo] @ 3kl o

ly, N

=t} @M<k 2

HZA]

= 1

]
Toll A7) AAE @aREo] Hol WAISHA HL.

Mg, 25 B3 S 24T A 2o
2ol

S9lA e 4

o
o b o4 o] T e A% AN 2

Afolo]| F7|H o7 713271 Eo] EA Hr} E3F]

7|EE EAste] Wz oot

0o
=]
9P He= Al i&% Nl ARE 2

Fig. 1 Principle of Contact Level
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The expected zone which traps a bubble periodically~

Flow direction

(a) Position of Contact Level Sensor
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(b) Test Result of Contact Level Sensor

Fig. 2 Malfunction of Contact Level Sensor
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Fig. 4 Test Operational Ranges of Non-Contact Level Sensor

Table 1 Operational Ranges of Non-Contact Level Sensor

Measurement Width Wet/Dry Rate
o Boundary
Direction [mm] [%]
[mm]
Vertical 20 14 70
Horizontal 35 22 63
Aege, |

C : Capacity, A : Effective Area
g : Constant Permittivity = 8.854 <107
& : Relative Dielectic Constant(water : 80)

d : distance between electrode and object
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