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Downsizing Technology for FC Cooling System Installation under Front Hood

% o B I N

Yuki HAMA Daiki NAGATA

% & F R il

Shuhei GOTO Ken TAKAHASHI
= = ABSTRACT

CLARITY FUEL CELL ®FC/S7—75 v D7 n
VET = FREANOEEREFEIT 272012, FCHHly 27
L a5 A BIRE L 72, FC 22 v 2%, €@ t/§
L — 2 OFE PR CEEERE 2 Y &< BRD, o
OBSZERDIIK &, LIL DG T & 2 X /N
LU 72 FCHHIF/ A 213, BERAE#HTE, »DEH
BERNZE 55 KMy —F5 v NEY THRRBEE 55 0
PSR RIRER A2 RE L 72, FCWHly 25 413, FC
24y 2 BEPFCHHTINA ZDQ/NULDOF5E 2K &
WHEFIZ W C, WO BRIZERE AR L 2. WmiED&E
SUARER A RIS 5 72012, $H 6 DA A v IE KK &
WO SRR A 5 & & 12, L7224 X v & E R
FETBFCHHIY AT LAERHE L. ZhoiIckd, FCiy
HY 257 L &FET LI 20% /ML L, AP 5 AED
FCV &Yy r =V ERE$THIENTEE.

Technology for downsizing the fuel cell cooling
system was developed in order to realize installation
of the fuel cell power plant under the front hood of
the CLARITY FUEL CELL. The fuel cell stack was
downsized by accurately estimating the amount of
corrosion current by using technology for predicting
corrosion of the metal separator, decreasing the
conductivity of the coolant, and removing the
insulation rubber from the cell. For the fuel cell
cooling device, the conductivity of the coolant was set
within a range that would enable piping to be shorter
and not necessitate the large-scale coolant pump used
when a pressure drop increase occurred. In the fuel
cell cooling system, the conductivity of the coolant
was decreased within the range that would make a
large contribution to downsizing the fuel cell stack and
the fuel cell cooling device. In order to decrease the
conductivity of the coolant, a fuel cell cooling system
was built that would decrease ion dissolution from
parts, inhibit degradation of the coolant, and constantly
remove dissolved ions. These measures achieved a
fuel cell cooling system that was downsized 20% over
the previous model and succeeded in realizing the
world’s first five-passenger fuel cell vehicle in a sedan
package.
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Fig. 1 Schematic drawing of FC power plant for
new CLARITY FUEL CELL
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Table 1 Three functions for FC cooling system
Function Parameters Issues of downsizing
Stack cooling +Coolant flow Decrease in cooling

+Heat exchanger rate |performance

+Insulation resistance |Decrease in insulation
- Coolant conductivity |resistance

Insulation

Corrosion resistance | - Cell thickness Increase in metal corrosion
+Insulation distance

- Coolant conductivity
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Fig. 6 FC stack circuit diagram
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Table 2  Electric conductivity reduction method of FC
coolant system

Parts Method
FC radiator

Adopt flux reduction

Resin parts Adopt low ion dissolution material
Hose Adopt low ion dissolution material
Coolant Add oxidation inhibitor

Table 3 Electric conductivity reduction method for
heater system parts

Parts Method

Heater core Adopt flux reduction

Resin parts Adopt low ion dissolution material

Hose Adopt low ion dissolution material
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