5o 47 %% 2 Ao X F x (8 & A F k) Vol.47,No.2
2026F 2 A Journal of Northeastern University ( Natural Science ) Feb. 2026

doi: 10. 12068/j. issn. 1005 — 3026. 2026. 20240165

HHMEENIZERANERANRSENMRE
ik ed e 0k-Al

BBV, E R, B, AR
(1. b k2F P mAE LA e S N R TRMFZE .G, 307 TRBH 110819; 2. ThBH TRE#Be felish 5
Bt R TR, STT WM 1101365 3. SEIRBENBLAE A B S ATRRAA A, 105 WM 110869)

i B R RN ERH RGN IERE A M SR AT R R R 22— S i A il
bzl mvﬂﬁ%@]—ﬁ%mm ARE . R X BN EEA T T % E R Rl S sk B A T
PRI 03 A 3 B R HE AT AT SY . A5 SRR« AR AN Tu<2. 8x10°R , Bifl Ta 15, PN L 3 P Pl G T58 e 21 3 vt
H IR/ INAR TRIB i , L e 50 T i 28 304, 1T T 2 e, ] s 3l ) RV 1] S 5 AN DRI 48 o, 7~ 359 B 17 B
VIR J1H1 9. 67 Patli % 256. 03 Pas X4 Tu>2. 8x 10°HT, IR e | 38 B R FIVRE 187 55 D) 0 ) AR O

X B O EERNERNRG - R )

FE4SES: TL 353 MERPRAERD: A XEH/E 1005-3026(2026)02-0087-07

Effect of Rotating Shaft Speed on Flow Characteristics of
Inner Channel in Built-in Cooling System of Reactor
Coolant Pump

TANG Kun'*, DONG Hui', YANG Yi-zhu', FU Wei®

(1. Liaoning Engineering Research Center of Process Industry Energy Saving and Low-carbon Technologies,
Northeastern University, Shenyang 110819, China; 2. College of Energy Power and Nuclear Technology
Engineering, Shenyang Institute of Engineering, Shenyang 110136, China; 3. Shenyang Blower Works Group
Nuclear Pump Co., Ltd., Shenyang 110869, China. Corresponding author: DONG Hui, E-mail: dongh@mail.
neu.edu.cn)

Abstract: The built-in cooling system of the shaft sealed reactor coolant pump affects the stable,
safe, and reliable operation. One of the factors is that its inner channel has the flow
characteristics of axial flow with high Reynolds number Taylor—Couette flow. Numerical
calculation method was used to study the flow characteristics of the inner channel under different
rotating shaft speeds for a domestic million kilowatts level reactor coolant pump. The results
indicate that when Ta<2. 8x10°, as Ta increases, vortices of different sizes gradually appear from
no vortex in the inner channel, and their number rapidly increases to 30, forming Taylor
vortices. Moreover, the axial and radial velocities increase continuously, and the average wall
shear stress increases from 9. 67 Pa to 256. 03 Pa. When 7z=2. 8x10°, the number of vortices,
velocity characteristics, and wall shear stress remain basically stable.

Key words: reactor coolant pump; built-in cooling system; Taylor—Couette flow; rotational
speed of shaft; flow
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Fig. 1 Schematic diagram of structure and flow process of built-in cooling system
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Fig.2 Geometric model of the inner channel of the built-in cooling system
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Fig. 3 Grid model and grid independence verification
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Fig. 5 Schematic diagram of flow field structure variation with Ta growth in inner channel
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Fig. 6 Contour distribution of axial velocity with Ta growth in inner channel
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Fig. 7 Contour distribution of radial velocity with Ta growth in inner channel
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Fig. 8 Contour distribution of tangential velocity with Ta growth in inner channel
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