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Development of Electric Turbocharger for Fuel Cell System to Contribute to the Realization of Carbon Neutrality
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Fuel cell systems such as FCV are being used more and more toward the realization of carbon neutrality. IHI is developing
a new electric turbocharger ( ETC ) that has high efficiency to meet the requirements in regards to performance, cost and
reliability of various fuel cell systems. In addition to improving the efficiency of the system, we are also working to improve
productivity with a view to future mass production. This paper introduces the strengths of IHI's newly developed ETC-M, the
merits for fuel cell systems, and the elemental technologies that support them.
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Fig. 1 Forecast scenario of vehicle production volume *’

[HI Tl&, BREELY 27 AT > 7Ly O
2002 FHEEL, H:/7Vy%i_ﬂifmﬁﬁ%
B (HiRe 7 SICEI R T 5 720 0% E ) 2 FCV
WS TE7 2018 4EIC1E, ¥4 4T —4E (N A
V) OHEMANTIZ, #ER (SHENR) by -
EROEH Y —RF ¥ — % (ETC) z&=ELTW5

Z®ETC I, 82K TETC-S &R ENALMT A
5y 7 O R N LTS, KRG A ORE R
OBFIERIZPE, BEE S 27 2 OB EA T

IHI ##  Vol.62 No.1(2022) 41



O BRESFTIK

—— 1ETC-S ( A% v 7 i11)1 80kW 7 T A )
—— {ETC-M 100 ( A% » 7 7] 100kW 7 5 A )
CETC-M 150 ( A% 7 7] 150kW 7 5 A )
- =-IETC-L (2% v 7)1 200kW 7 T %)

38

arTLyHEAL (-)

Il
0.00 005 0.10 0.15 020 025 030 035 040
a7 Ly EIEGE (kg/s)

() B 298K
ZMEJES] 100 kPa

B2 A% v Lo HIETC 74> F v 7
Fig.2 Lineup of IHI ETC by stack output power

Wk, ZFO7H, HIEM, L, LL LD T 1 >~
T TOPFEEMD, BESFOERIINZ S L% HIE
ELTWS. M OflA #1/N—792% ETC & LT, IHI X
ETC-M % #Bi% L 7. ETC-M (&, Ht#t%TH % ETC-S
WAL, BB L UHERORTHREEZ LT, REE
s 27 ZH ETC 35 HREEGEDIERT 5 L PES
5728, BAEOLEAFEDN O RKEAEND Y 7 PHRD 5

y—r s

AT A NiZ

AR 7 I 7 IVl

N5, T CR SR, A0, 2l EEk
E Vo Z2RIA BB IR T B mREE A G Th H T L
Iz, KEAELREL TS ThD I L AL L
728 ETC-M I2DWTHENT 5.

2. BEEMI XTLE ETC

2.1 BEEMS AT LA

PRELEM S 27 MIRE KT TRESY » 7, REER
AF w7 (FCAY w7 ), NRT—=<AI XAV NIAT
L, ZLCEBIO Y7Ly TSN TWS, #REE
VAT AL, KEEERPOBRE CHRERESESET
W5, BREOMEE, B T Ly TREE ML T
FZTN5.

PREVEM Y 27 25 8O Y A7 A 3 BIRT.
COYATAXIEE T Ly E LTETC 2ffH L
N EDY AT AN TH A, ETCIE, I > 7L v,
y—¥r, =%, W% A N—F THERINTWAS.
ETC CTHMiSN/-Z2R (k) LKEY v 7 ot s
NT2KFEDFC AY v 7 TIUFERIS L, EEINTNY
TR END. RSN -ELADTEREE— 5 OFRE)
R ETC OB S NS, FC A v 7 TG L
TRICHER SN2 HER T A (IR 225) B LUK,
y—v il L ONNCHRE S NS, COBRIZ, ¥—1
IR AL DL AN F—Z ML, ETC OlfE%
TYARNLTWA, Ay TLyirk sy = DY

NI —=RAT AV NV AT A

L ' BRI A 4+ K AR H R E— &
A Jc"j & '-‘. . i 5
"
w o
FC A% v 7
‘ KEY o
A pibTe

B3 P AT A
Fig.3 Fuel cell system

42

IHI $#k  Vol.62 No.l (2022)



7 MCHERE (O—% ) 2L, Zou—¥FI3E5ET
IZEoTHRAOLNTVE, £ UN—=FTE— 7 ~DEE
WRHEM Y AT L EDBEA VY T 2= A HLTW5,
2.2 IHI ® ETC D45
HI IMEL LD Uy —RF v =T v bnoc8FE
F 70 [OHEAI A Ok ) L C & 72, Z OBHFOHST
HIEH LT ETC OFHFICH) MlA, THI O ETC & LT
FIZTRE 5 MOilAE AR L7 (B4R ).
(1) #—ErTYAMILLERE
© FC A7 v 7 o SN BHR T A DA )V
F—2Fy—ECTHRTAHILET, a7y
FLEE IO 30% %My, ETC O/REAL -
BEE TS HE.
-« ETC OWMEEBEIEIFIZE Y, WEERY 2T 4
OERIEFALEFER L, H&IS U TOMUL - &

HIEATTRE,
(2) FANT)—
PRI OMERIK TR D720, 285l R

INFANT) —%HEH,
(3) FECEpE - ERE T RE
2GS A~NO T —F 4 WAL, TARY
YITARNYTDE)BRAY = ANy TEER)T]
RE. ZAUC X ) BREEL Y 27 A RE O ET
LA B
(4) =
R ORmEIC L), BEEEOD DRI
R 58% D H ] L.
(5) BE=FEAonN=50—KL
=Y A onN=y KL, BEYA XO&K
WALE 952 L T/NMEERER. Zhuckh, e
"> A7 4O/ LA BE

Z—ECTIIMILD
B

IHI Electric ey iy T

I —
AN Turbocharger —f#ME

Strength

IHIESHZ—FRFr—T+
QL

HEEHFIEE SR I RE

% 4 IHI @ ETC DM
Fig. 4 Strengths of IHI’s ETC

3. BEHALTLyH I AT LDOILE

3.1 Z—EFEOEE

ENGEIRTO FC A% v 7 OFFAIL, 80 ~ 100THEREE
DWW 2BHZTH D, ¥—Y U EHNTIOHRICE TN
IANF—ZENTHIET, ar Ly Y UER T
VANTHIENURETH D, FESRIZ 1.5 ~32 O
HICBIF Aoy 7Ly HENE 3 v 7Ly B ORR
Y. ¥z, RUZI 7RI, - ERIT75E60
MUATREZR B b EAQACTRY. T RER & — € OF))
&, A& v 7 NOEIHRK R SNy — E v TR RELR
FEDZEKAFT A, Fae (1) 30D zeta TRENLINT
A—=FNE, DF ) ¥ — U THEHTRERIETZEARE
VWIE ) AT EZ 7 — REIAS EAS D Z & D505,

Pl:ary 7Ly ALFES

P2:ary 7Ly HHIIFED

P3: ¥ —Y Y AOEN
BUXEJE A 8 7 OFRCVEBI R & ) 2T %725,
RS L TRz a > L vk ¥ — oA
EET H LT, IEMREINO 30%REOE 1% —
YCRULT A2 ENTEL, ZIUL ) E—F R 2 N—
5 O/NEUEATIREIZ 72 5.

— o T Ly YE
——-1 Y —E VB (zeta=0.7)
---- L F U VBT (zeta=0.5)

AT LYY &Y —EVEI (kW)

0 1.5 2.0 25 3.0 35
ar 7Ly EAR (-)
(&) ar7Ly¥aE 1075 —E

¥ — ¥ R 1075 —E
KEE 101 kPa
KA 125C

5y — ¥y ARE 90T
2R : 0.1 kg/s

£ EAEENE S — NI EX BT VAR

Fig. 5 Compression power and turbine assist
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