L 2% Bl 1R

Aeronautical Science & Technology

Oct. 25 2023 Vol. 34 No.10 100-106

s LB 2 Bl A Y SEEPE

W5

fLe RN 2 A Y
e, WAk AR5 066004

W EHNASEERMEERNREEANAEERG G LRE, BASH R R RERUREEGFR A, EAME TR
BAT W R R AR A R AT, R AR AL R RA A — B R R AN T E AR A, AR SCHE L
R B ALR AL R LI 2 SR LA B R e BOIRJE B B B AR AL R T B AU R R AR R
Ty | 0 ) BB L 0 AT R B R T B, R B A R RO AR AR I AL BT X R B AR IR R 2R TR, A X
xR FATE RN R R AR E IR R R B AH T R A — 2R L,

KEE: mE SR BRI K BAHRME; F5846; i

hES S V264 XERFRIRES A

WAL ST R 5 () HoK AL 8 P g Ry
A L K shy A 1o R4 S 2 O s AR 2 L R S A 512
(N, FH o T A SE R AETRUR R GE P O L, — P b AL
UK, fe it A AR, Bl 5 AR SR s A
25 (B A B, R IR R 2R 8 T o 2 [ /Ny . AR S
TIFIE I HU ML b A FE AT | ool P AL 5 i B L A
R 78 s T RE AL — Ak sl o, B RN
B MRS R R AL AIOR S S A RIS A R AE
WA o BREDE SIS K SR AR T R A T AR
RGO B0, E 2 E A T —Fh T DAL AT & (1 T8
AL B AL IR IR S 1 5 48, R T AL A 7 S 4817 EL 30
T ERIERYE . SIZORECR I T — RN A
RN A 73, B/ A T K 745055 B TE T 3R 1
iR B0 R R . N. D. Manring Z50%H4: £ 500
SER A KA T T WS #H1 . F. Fomarelli )
FH AMEsim 2087 1N [T (A5G R 1 5% i i S 28
WOR LA . B. Norman 25N} 25 H 5 A N RAASS %
FEFRPEAT T RIS, 38 i R B B0 E T AL 45 SR A v
PE. W EAEH I RRE B TE 2006 4EFF R T HIRE A
T R X A BRI R ARON, | L BLE RE L AZ R i e

IFSEHA: 2023-05-11; RIZEHA: 2023-08-09; RFABHA: 2023-09-07

EEME: fRSEE(20170799001)

DOI.10.19452/j.issn1007-5453.2023.10.013

SEACT BT IET . AR R R R S AR S AN R
i e ZE A LR O — 1A B T — ol B R K
o 8 Ch o A ZE R AL o DY IE Tl 0] T e S0
Bl 1) 2R T AL S R RN B SR R4 T T 20 Hr, IR A
A FROCH A MagNet XHEUE UL EAT T 28 M B0IR S
N R BAE TSN 3T o eI R R U A A
AT BT 14 AL AR I 1) 4 RN T BB i 7 0T
BT WP A R A 12 D 20 v IR T8 ) R L
PO A TN, SR B/

TR TR AU AR (S5 3R, Ok S B ML
FLAILTE S e KB AV ST ML 25 A HE 5, L o B4R A
P T R L R LA A 2 02 A AR i 2 8 — A A L )
R AN SCIE R LR R R SR itk A %
YA 3, OO R PR AL ML K IR K V8 R A T
T, IS A 107 R 25 0 ST 1 280 v B R Ak P VR s v
BUR PR K BV 507 A B B BB AR A

1 RIERHR/LEERE
11 RSB RE
e AL 5 R Sl e L2 ] — o 4

SIFE#&z(: Gao Dianrong, Sun Ya’nan, Zhuang Xin.Research on multi-field coupled self-cooling characteristics of hydraulicmotor pump[J].
Aeronautical Science & Technology, 2023,34(10):100-106. SR, HNIHH, F5. BRIEBYRBIFES SR ANFIERFLJ]. AiaSE

FHEK,2023,34(10):100-106.



FIBBEAE AR WP 2 R 1A AR PERE ST 101
e R A ) , A SR R S sl R AL A A S Al O LAY L,
95l )5 2 A SO IS W H LA S e e A E 2R 5 g g
AL RS S —1A 48 25 T 3RSl LS e A 2E A A )
15 , T LA 2 0 Nl 1) RUST [ Pt RE T B A 2828 5 3K i
LA RGBS R PR 20 s DL RS BE BT AE , ¢ +H
I3 G L AR 2 LR A0t 25 () R B M HOR B R 6
W F LA R RR R A& 1 s, [ 1 RS 1~5 4y :
BIHFENR T BT B IR, :
q T 0
e ' . B ]
o=yl
] Lo~ | [, <
re— 1 T \\\
= — 3
4
2 T —s
1 : - B
+ = —E (b) ZERLIE
| | 2 R ALK B A R
K1 W RS PN 2 F e Fig.2 Schematic diagram of self-cooling flow path of
Fig.1 Diagram of hydraulic motor pump internal structure hydraulic motor pump housing
1.2 ESEDEaEl ®1 BERXUWELENERSH
Wi TE B ML AR 8 AT B e I S P R ZE W A T Table1 Main parameters of permanent magnet
TR N R RS B JFA A R PR synehronous motor
T T 7 A A AT S B TR F LSE v 40 A i e L
U I S T LR R A T R 5 e LV 380 PiRSa 1
_[H:t Q{? D{JILL/EI AN {4§Z . TRARAE IO TE (J.LI.[X HE W 3000 240 /mm 1
OIATRRIE K A Ve FVRRE AT EE RS . P 2 B LR HEHLITA 53 5 T4 /mm 210
SR (1 v BN B, B B g S B 45 L 1 43 A A . R s
RN VR T 1 A, DR 1) S w, LI 430 T (rimin) S
AA%L 3 KU HEL A
D R HE I K L. T
(ofenin) 1800 PESRICE 48
e +, AR/ Hz 100 Bt 5/ mm 60
2 fREFBHLIR EE'TJH” EESIHT HATH 4 TS v
2.1 BHEDIEFSH L]k 30 F4ME/mm 142.8
TR LML AL P K Sy i AL R FH R S K R[] 25 L AL, 9 3 SEALBPR Bk KRR R Sk
KGR F SO 1, FEAR R AR R R 2 48/ mm 116
2.2 BNERDIRFEIF S
VLB R A HUBLZE T P2 S Tl G 7 A 451 VA ]2 DR ¥ - PR i G
FE , LR VB BT o T L G VT OB (i P.=C.A BV (1)
450 B SRR HL AT T ARA5URE CHRHBE ) , 330 S5 RE LA BA T 1 REH RN
Ty AERALA AL S4B, S B MU AR A K T, ] P,=C,f'BV (2)

RE X0 VBT HEL AL R AR B AR E R S A S i . R
A WEXT LA T FEEA TR ST

X, C R TRBIRE R EL; C, W RETARFE R EL; B, A e KWk
B BEIE 5 A NI RERN R B TS E 5 0 LRI AT



102 LR LSS ¥ S

Oct. 25 2023 Vol. 34 No.10

VR RE R D LSRR

P. = mI’R (3)
A, TR SR FARRIUE LT s m A HAHLARES ; R S GE2H 2555
FLRH
2.3 EBESESth

TEXF LR VEREA 720 AT, M4 26 1 PR B L 5
HBUAE A4 Ansys Electronics F AL B i 2 <7 A1 R (1) HE HLAS
Y [ AL A F LR RS S AN ] 3 Pl A FUTL RS

(a) UL AR
I3 IR A R AL Y

Fig.3 Speed-regulated permanent magnet synchronous

(b) HUALLEA IR T

motor model

TELE % F AL BRI R A T AR ] 4 3 B R T
FAE TN )G, 8 43 B A5 50 B 4 s 1 8 7k i
[F) 25 HALTE R E 00 N BGRB8 . e 4
(a) A1, ZEATE 00 % L MLE i -0 40 s 14 o A5 31
5] I K ) 2 W53 5% B ok 0.025Wh/m, HLAHAR K 1A J
FELELAT R /INK ] 7 Tl AF R R T3 2 43 A, 3 A FU ML ik
AW RS TR , U LS S0 IR T 1 2 £ G FL L
T TAEM A TR,

H 1 4 (b) W R, % HATLAE e -0 40 i B 431 2 &
SRR I — L [FI p R 4 AT RS AR A R
A2 11 75 [0S 7 14 7 -9/ 3R 18T B B 7 N 2R i Ak (I P ar £ [
HEAD ) R IRV 98 B FEAN BT T 0 5 TGS A (e HERE 1 A
H AN 2 A AR Ak, BV~ i R o o 2 [ 1Y), B
PEAEGRE LML B TARVEREAS Z R A R4 T, nlal ad 78
B TR R A B P BV HIFL A — 25 i i H AL
T B[R HIMERE

3 REBRAMIREREBEIRDH
3.1 EEREPIRRED
311 AT B P
P T L L0 5 5 0l BRI, 24
WP T a5 S 7 T e FE i 9 16 0 30

1% J148/(Wb/m) [REINE YA

5—q’ S QO D O
D'V’ QL QY Q°
SVOLANTIONE NN

Ve 7

oy > ® RS
Q-Q Q.\ Q?’ Q.b Q?' \.\\- \(.\ \9’

(a) W12 A1

(b) BRI 72 )
4 BUE ST 1R A BRItk B 2 ]

Fig.4 Distribution of magnetic force lines and magnetic

induction intensity contour under rated load
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Table 2 Material properties of main components in

motor pump
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Research on Multi-field Coupled Self-cooling Characteristics of Hydraulic
Motor Pump

Gao Dianrong, Sun Ya’nan, Zhuang Xin

Yanshan University, Qinhuangdao 066004, China

Abstract: The new highly integrated hydraulic motor pump highly integrates the functions of the motor and the
hydraulic pump. It has the advantages of compact structure and high energy conversion efficiency, and has broad
application prospects and research significance in the field of aviation. However, the heating and cooling of the motor
in the hydraulic motor pump have always been a problem that needs to be solved. By studying the heating
mechanism of the motor in the hydraulic motor pump, a mathematical model of the flow field, electromagnetic field,
and temperature field of the hydraulic motor pump was established. Through numerical simulation, the distribution of
the flow field, electromagnetic field, and temperature field of the hydraulic motor pump and the coupling influencing
factors were studied. It was found that the temperature of the fluid around the self-cooling flow channel and the
corresponding temperature of the shell would be reduced. This provides some guidance for the design and self-
cooling method of highly integrated hydraulic motor pumps that can be applied in the aviation field.

Key Words: highly integrated hydraulic motor pump; heating; self-cooling characteristics; multi-field coupling;
electromagnetic loss
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