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Development of New Fuel Cell Vehicle CLARITY FUEL CELL
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ABSTRACT

The newly developed fuel cell vehicle, the
CLARITY FUEL CELL, has evolved to provide
new era appeal together with the same usability as
a vehicle with an internal combustion engine. The
fuel cell powertrain is mounted under the front
hood, realizing the world’s first fuel cell vehicle to
be commercially available in a five-passenger sedan
package. The key technologies in this achievement
are the greater compactness and shock-resistant
construction of the fuel cell stack, the adoption of
an electric turbo air compressor and fuel cell voltage
control unit, and the compact drive unit. Optimal
placement of the hydrogen tank and increased pressure
capacity extend the driving range (reference value)
to approximately 750 km, and achieve a hydrogen
refueling time of about three minutes. Driving
performance is also heightened by pursuing reductions
in vehicle body weight and enhancement in its
aerodynamic performance, through increased power
of the motor, and so on. These efforts have realized
a level of usability on a par with vehicles running on
internal combustion engines. In further innovation, this
model features external power supply functionality, a
new linking technology that gives a foretaste of the
vehicle of tomorrow.
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Fig. 2 Downsized fuel cell powertrain
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Fig. 5 Evolution of power density of FC stack

Shock resistant construction Connection rod

=rath

Shock

y

Stack cross-section

Fig. 6 Shock resistant construction of FC stack

FCX CLARITY
MEA

Resinification

Fig. 7 Resin frame around MEA

3.1.3. FCVCU M#xH

PRV M D R R L LB A HIR L, B8 E — & & Sl b
T 3720021, WE)E — 4 NOBFEEIL & SEILE(bd 5 4
WHAH D FCVCU 28R L 7. FCVCU IZIZRAEH IR
DINLSICAVYTFIY Y M)ST—FEYa—LEEHL,
30 kHz OEREREIC L >Ta vy Ty, V7o b
DML AR S 7. X512, BEMARID 72 LD
PR R BB i D OB BCE 1 K > THER D T VN — 212k
L, BREIA 40% O/NEE A 3R L 72,

3.1.4. BREh 1= v FOD/NEME

Juy b7 — FAICBEIERZ & v 0 288 T 57289
ﬁ%%ﬁ%wﬁi%ﬁﬁﬁbtﬂ?*j/Fﬂ—klay
I (PCU) % BX@E) € — 2 Biific —{b L 7=, Fig. 913" 7 &
512 FCX CLARITY 123 Ui & 49 34% NI U CTRRIE
WA 5y 7 DIFAHA X — 2 ERIH U 7=

IN6DF—LudHick->T, Fig. 101183 &9

CLARITY FUEL CELL

FCX CLARITY
Fig. 9 PCU integrated with traction motor

(Unit: mm)

I
3.5 L V6 engine

Fig. 10 FC powertrain equivalent to V6 engine in size



Honda R&D Technical Review

Vol.28 No.1 (April 2016)

Table 1 Basic dimension
Model | cLamiTy | 20 ::/ear 2015
ceL | Aceord | TEGED
Specification PHEV
Weight (kg) 1890 1740 1980
Length (mm) 4915 4915 4995
Width (mm) 1875 1850 1890
Height (mm) 1480 1465 1480
Wheel base (mm) 2750 2775 2850
Seating capacity 5 5 5
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Fig. 12 Image of H, tank installation
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Fig. 18 Aerodynamic parts

Table 2 Aerodynamic parts effect

Parts ACD (%)
Rear spoiler -1.0
Rear under cover -1.0
Rear air curtain -0.5
Rear combi washboard -1.0
Tire cover -1.0
Tank under cover -1.5
Main floor under cover -2.5
Front air curtain -1.5
Motor under cover -3.0
Total -13.0

2RI AHIR L 7=, Bk & 4 Y HlE DOEKEBiTT 5
ITH—FV, VXYZAYDLEERES 24 Y 3 —, #H
KFHD A L — X B RFN#RTIRTFDO7 T v M, Z
5 DENRTH 13% DA KIRPR IR R % 157, i %
DT INA A DZEFIPURENZ 1) 2 KD R % Table 212
R

5. IRIEMAEE & ElMERED ML

CLARITY FUEL CELL K, ¥uxIiy¥ gy
FRRDOBRBIERE L 1B 5 5, WIRT v Y VLR B
OHGPEREE HA5 L CHYEL 7.

5.1. —FIBETIERE (2E1E) %9 750 km *? DER

70 MPa @B L L 72 kRK 4 v 7 ##L, 7S — b L
AV OEFEARETTILF -DEIKICKD, ¥ux
Iy v g VHEELTHRL v 7Y 5 2% O —ABUET I
(ZEAil) % 750 km *? (JCO8 & — FEfTIE, Honda HIELH)
EE U7z, Kk, 2016 FELIRRISGERRES A ENh S
WHEOKREZ T =+ a VTREL A, KEAHE
OEIMZX D, $800 km **DMREL 52 RBEL TH S, &
512, 1% 720 OAKEFHEERIZ 3 HRE* TR TT5
BENRI Y O VHEEEDS RWNWBTEFBL 72,

52. E—20OEHNE /=7, AR—YDEEGZE—
REIEIC L BFEN DBED
WREE — 2 0F, WERERIFOH A4 X EHMRL 5085
FCVCU IZ K % fed I HIEIC X 0 fek b 30% & 4 5
130 kW O AR L 72, £72, 7/ —~<I, ZAKR—VDE
ME-FYOBIZAL v FEREL. AKR-YVE-F%
BEIRL 285410, Fig. 19 O X S5 IZHERFD 7 7 2L XL L
DEERAARIZI T 5 bIL o DI Z T TX D%



Honda R&D Technical Review

Vol.28 No.1 (April 2016)

BTaA4 Vo baibEE2EB Lz 72 WL XA EHEL

=AY, WIRZ VO VEOTI Y D v 7L —F YT 5
IZKBBNOEDINERZED TS, Thb Dk

FBILE->THFEFUELAED DRI #FEBL 72

53. HAY v ORABICLBEY DERK

B 2Ry Y 3 v T 70— L0/ Fig. 2012
AT, ATy b RTB Y P ARV Y 3 v EBKUS Y Y
2RV ARV Y g VEEHALEZ Jay b T 7L —
LFHFEYIOHRET LI F A F v 2 P FREFRHL, &Rl
P DHERBIE IR 46% ORI ZER L. VY ¥ T 7
V=23 F =7 IRMICKOR27% OffE{lLE LD
DAFL Y DEWT L — L& MR TS,

VY — b IR L 72kEa v 212k - T, HlfOHE
Lt Accord PHEV FECHY 10 mm FIEKRD 5 THD,
ABTF A4y I AR T 4 T 7% (SSF) T 5% Kk X h
72, ZORRE, ETTOBEICH T - tiz <
KD, 77y bI7A4 NEREELE 22XV Y g V2R
JREROBE R A2 4 7S (SFRD) 7 AR LTl 5 » 2 5
DDMAEFRB L 2577 ) VXY Ry 7 21235727
M=V 7V X NEEINT 277 v (EPS) (Fig.
21) ZHHL, #4ay FZ Vv FET7LIAENIZLST
WEHRILT 20% BRLL 72, 7L —F 2 27 L1388 — K
TL—%v 274 (ESB) P LBEES—F v/ TL—F
27 4 (EPB) #8H L7z, 2612, u—F 4 X245
WA Fo7=»is, 70T 4T /4 XAy ba—LY A
7 & (ANC) ) & FRHI L 7.

Spci>rt mode

Normal mode

Acceleration (m /sec?)

Time (sec)

Fig. 19  Acceleration performance

Dual pinion

Aluminum tie rod end

Fig. 21 Dual pinion assist EPS

6. MEHLDEEZ FRES € 58N SRl

6.1. Honda B’ < KFI X ¥ -5

Honda 133k 72 2 kFtE 22y T, 2<%, 229
ENBEN) ZDODayx 7 MIHEDE, FCV UMz E K
RO % 5 Z % > T & 7=z (Fig. 22).

DL 2 OBMATIE, KBEEIERRIIF8E & & L HE
IANF—IZK PR EL L 542 HiFL 2
v—FKEZTF - 3V (SHS) R LI EE 4+ 2
KoTW5.

%72, DBENBTIE, FCVAESEREE & 0 IEFEHR
WA HIZBA A MG T2 2 L TH eI 22 D515 2
LA HIEL T 5. POWER EXPORTER 9000 iZ, Honda
DFEBHFTE TR > 2@ EIEME L, SRE R AC V%
i & U7 NIRRT T, ek 9 kVA O&E 1% CLARITY
FUEL CELL 2% 5 /M IC G TaE & L 72, Fig. 23 12 Hijl
LR L REBONEART. SHOKEY v FE&IT 5
ZETCHEVETICEEEL 72

Generate Get connected 1 4
Hydrogen with Hydrogen

9

Use |

Hydrogen

\ e 7

CLARITY

FUELCELL

Fig. 22 Honda’s vision of a hydrogen-powered future
society

Fig. 20 Front suspension (left) and rear suspension
(right)

Fig. 23 POWER EXPORTER 9000



AR E M B ENE CLARITY FUEL CELL ORR

7. BHYIC

CLARITY FUEL CELL &, #7= &Rz —Hm A,
TEEMRIZE ST A 1BE RS2 2 HIEL THFEL
2, WRRTZ Vv O VL 2D 6 WO T L fEkHIZIE &
W72 2k A A A 2 BT R O T H 5.

FCVOiGizEZREE ETH D, 5% MK
T4 V7T LWL CTHBEOWRIZHD AT 5 Z &2
HETH S, MR LRI N4 VB EFCVDX S
BMNET v 71285, CLARITY LW HAD L H I
amaﬁﬁwgo&%#f%ﬁiﬁﬁﬁéwiﬁ%Hh#
Honda DHL Y flAD [BHPE X 2R L T <.

* 1 SAE BUE (J2601) DFEFEHELF IS DWW 72 KR FEIHE
70 MPa A7 — ¥ 3 VY TORIEEZEIZE T 5 Honda
TE A

%2 JCO8 E— FETHE, Honda WM. SAE HlE
(J2601) DIEUESL 12 D\ 72 K EFSHETE 70 MPa
27— 3 VTORBIEEIZB T 5 Honda HIEE T
b, IO RLEDZKEZAT -2 2 V TRELZY
Bld, KFEL VI NICRE I N B KE RIS 5 72
W, EfTHEES B0 £, F 7, BT AR
BE (i, ¥ahss) s ik (78, =7 3 Vi

VB U TREL A 9.

3 sk 2 L[ASAMET T 2016 45 LIRS E T BAAA A3 A
FNAWHNEDOKEZEZT - 3 Vv TCHRIEL 286D
Honda & i

* 4 2016 - 3 HBIAE, Honda #X

* 5 SAE B (J2601) DFERESRIFICHD W 2 KRR
70 MPa 25— 3 ¥ TOFRIEEXEIZI T % Honda
WA, TR KOS XIRIC & D, FEERE 352
B0 ET.

SE XM

(1) N8, ANBPAL, /MR, IEES = IR P10
R M ¥ Honda FCX DFA¥E, Honda R&D
Technical Review, Vol.15, No.1, p.1-6

(2) IS, WIEEG, A E&—, WARE, AT R
AR Z &% v 2 2843 L 72 New Honda FCX
DA%, Honda R&D Technical Review, Vol.18, No.1,
p.45-50

(3) /NHBEAT, ARSE—ER, NG, A=A, HEAR:
RV it 7 FH i Honda FCX /ST — L 4 v DB,
Honda R&D Technical Review, Vol.15, No.1, p.7-12

(4) #okke, Rty RS, ARS8, NI
FCX 27 7Y 7« lBEM S — L 4V, Honda

R&D Technical Review, Vol.21, No.1, p.7-14

(5) W%z, B¥PRSC, B3R, B, ANITESE RE
BB EBH Type3 AR & v 7 DFFtika
¥ & BHiYE, Honda R&D Technical Review, Vol.26,
No.1, p.139-147

(6) RAMST, WFE .2, HARHEIL, oS, PAETT,
BB : > v L bu—) v ra— FfFEg
HilJlH, Honda R&D Technical Review, Vol.23, No.1,
p.18-21

(7) http://www.showal.com/jp/technology/automobile/
sfrd.html/2015/12/02

(8) KAMRIELA, VaRi5E, JRIEZ T, e BpHGHE S E Y —
ATV =% 257 LDFI%E, Honda R&D Technical
Review, Vol.25, No.1, p.47-51

(9) WIBFEM, FGIEE, PO, J55, i, &

[XE, YLIOFEZ 2013 TN US Accord DFEX,
Honda R&D Technical Review, Vol.25, No.1, p.14-22

**TE Il o] i W PN I

NS S A wmok R






