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Fig. 1 Schematics of targeted airplane with approximately 150 seats.
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Fig. 2 Crosssection of air-cooled IPM motors.
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(a) Conventional IPM motor for indusrial use (b) Targeted IPM motor that drive aviation fans
Fig. 3 Air-cooling configuration scheme of IPM motors [cited from (Ito et al., 2022)].




JSME TED Newsletter, No.98, 2022

FOIERWEETAEL S, TORMA2ZE Lz LT rOEMEHIEEZ 100 CICRE L. ),
IANVORE Ts13Y 2 — AREIC L Y T—Z 5 ChRERE L 725, a4 WAREITIIHIERD
Ml DNBAT SN TR Y, ZOREMEEHERFT 2720 Ts O fE HRE %2 250 CIZRRE L7z,

AT Y 2 — VBRI - BRI - B AT U U ABRDBES LEOREEK Os 135 15 kW
EREVWHAT =X IERN SN TWDTDK 3 IR & 91T —F OHEITHNE A Hads % 7% B
LU EBEREOMTZER () 2B SEmEIT S, —F, v —XNOKABAIXHEERBRE
ATV AR TEDOFEE Or 13K 1 kW & HEHYN S WA ZEFITIZEN TN D 728, K3 I1TRT
X O ICTEAER CBRED L 72 P ER 285 (F) Otk L 0 A E B A gs ~ZAdat L, SRz
RIS % EHEE LT,

T, ERFRELTCHIIWRLEZ2 OB EZLND.

X 3 (IFEEHE—F TR AN X THEr — v ZHICE— X EE D, 77—
JRE A CIMIONE B g 2 AR 2 S 2 6 7. T2 K MamAIL, ®ike 2o
7o NI AE BR 22 K 2 AN A B HRZR O NN REN X &, AMANCAKIE O/ zE X & s S 5 K Th
%, SRR HARRRI S DZER R (T A AR Ba—4) 280 THENEMTH IR E2E
9. KFX%E (Ttoetal,2023) TEERAITHET L7T-REE,

1 aA I EABZERORBNCNEIGERZE R E D72 OBRPTL L 72 0 2 A L OIRSE Ts 3@ < 72
5.

2 NEMBERZE S DIREEN 2 A NN DR A T 8 < 72 0 S RANTKARA OIRE Tr bR 72 5.

3 LLEDORKER, Ts, Tr & HICHTRO R EMERHIRE 2 ET 2R G607

—J, K 3(b)iE, AMEB SR A RENT D AR O A AN %, SMANCNERTEER 22, I
AR 2R ST A THD. T4 A Ea—Z DRV BEHEZIL 72 5 DS REtOfE 5,
BETTRE LT L=, A e (Itoetal, 2023) THERMICHEIL-L 2 4,

1 IANADBINTELA~EEMRET D2 L TaA VDIRE Ts 2K HFFTE 5.

2 WEMBERZER DIRE N A N OFEEZ T 72 < 7o ) KARA OIRFE Tr 21K HEFF T 5.
i 5 & LSRR L, AR OxSRE— 2 13X 3R IMNE A R o m AT a2 BE L.

WIZ, ZEHRCE v—X DG FEEBE 25, K 3@IFEEHT—F TR Abnb A T=
A IV EKIABEA DE I ITZ 1 — 2 OO P ZERIC NSRS A e B S 574 7 — -« /T v
ke RT7 XA 2T —% « KABAZBET 5. BB LFRIZIT 2 AV E v —2 OB/
SWEEGELL, HORMEONITIERZER ZRE ST bR, £72 IPM E— % TIE—&IZ
IANVOIRE Ts DFFHRKABEADIRE Tr LD HEWZ EBEZW. D ITKRE Z 5 IS 5
BB ER ZE IR I IR 2 IZ TS ICiT 5 &, HHOMS T —XAREORELZ B2 5. FOH AL
TIAEEERZESIT L X —% - kAAZHBEITE 2. —J7, K 3L, 7—ZHEHIcN
HIEERZER A MBI S DMK AR L, a—2 NI —7 25 L TR SR ARA &2 mHT
HHEFNTHD. AL (Ttoetal., 2023) THEGAITHFI L= & 2 A,

1 AR ZE XK OFMEHIEEZ o KE END Do EE/NESBKTREITE 5.

2 u—XRNHEMARBmETHZ LT, A—EEREOEMALMFEANMBREIZGLI0 b, MES
[Al#5d 2R EFIH L CNEBERZER E ORVRZERE®BDDH LN TE D,

3 1 IA LKA DR OERETER LIS RERMEICRET HZ ENTE S,

4 aA N EKARBA OB OMEAROZEMIC, FBEmIICZERZRE S THHE LaWEAaIs
BWTYH, ZOEMITA T — 7=y MRIVERY, A VDD KABAIZERE Osor PMEET
5. QOsorlE, TR % LR SENEEREIDUHT LB E LM SEEPELZ A LS. £ T,
IANVOWNH E B —X OHEIZIIW B 2 2 —T ¢ 7T 5 L fE L.

3. EREOHEFE

T, AfEoT—21%, K30)BLORERO AT —% - 0—2 OWEI k2 880E L TR LTz,
DL ZOBROTNEK AITHEITE 5. FRIHZEHE CIIFRAT RIS L - THEFAZEK O T,
JET) pamb DR E AL 5. KR TIEE—ZNOEMS (0—F - [EHE - SMEBSSHE) OIs
BR  JESEKREBE L, AD - HOORE - JEHOENIZ L 2MHEEOEITEBE L TN D.
Lo, SHas O 2 BT RO EMEN: « MMEEOZEITBE L Ty, DF 0, KRN
DZEZDOYPEIIA DDA T—E & T HIEEMELENTND . KED FIZ IPM E—F DIK/A
WeAIREE Tr, 2 A VIR Ts OE BN LR FILEEZRT L & B, TE AV TRITE E % PR



JSME TED Newsletter, No.98, 2022

stator—external air-internal air

heat exchanger
F L B B N N § | '

q ‘QR+QSHR+VVI= Q:;r Ort M

i I
L oo
stator (heat rate Qg

internal v ‘ Os r

air

external air L

rotor (heat rate

Q ‘ Ort Qsx 1

compressor W

l- LB B B B _§B B} |
rotor heat exchanger

Fig. 4 Heat-transfer diagram of the target IPM motor [cited from (Ito et al., 2022)].
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Fig. 5 Channel conﬁguratlon through rotor for internal recirculating air [cited from (Ito et al., 2022)].
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Fig. 6 Temperature change of internal recirculating air in axial direction via rotor [cited from (Ito et al., 2022)].
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Fig. 7 Configuration of outer heat exchanger [cited from (Ito et al., 2022)].
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Fig. 8 Temperature changes of internal recirculating air and external air in axial direction via outer heat exchanger
[cited from (Ito et al., 2022)].
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Fig. 9 Permanent magnets and coil temperature, and power consumption with changing ambient temperature
(Pamb = 101.325 kPa, dr = 150 mm, da = 100 mm, dtec = 0.5 mm, dar = 1 mm, ag = b = 10 mm, a1 = b1 = 10 mm,
V,=14m¥s, V,=0.32m¥s) [cited from (Ito et al., 2022)].
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Fig. 10 Permanent magnets and coil temperature, and power consumption with changing ambient pressure
(Tamb =15 °C, dr = 150 mm, da = 100 mm, dtec = 0.5 mm, dar = 1 mm, ag = bg = 10 mm, a1 = b1 = 10 mm,
V. =1.4ms, V,=0.32ms) [cited from (Ito et al., 2022)].
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Fig. 11 Permanent magnets and coil temperature, and power consumption with changing flying altitude

(Toamb and pamb by ISA, dr = 150 mm, da = 100 mm, dtec = 0.5 mm, dar = 1 mm, g = bg = 10 mm, a1 = b1 = 10 mm,

V,=1.4mbs, V,=0.32m¥s) cited from (Ito et al., 2022)].
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