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3D Numerical Simulations and Analysis of Double Pipe Heat Exchangers

ZHAO Mingxiang, LI Shaohui, YANG Dandan, ZHENG Hongchuan, WEN Xiaoping
(Beijing Institute of Space Launch Technology, Beijing, 100076)

Abstract: Heat exchangers are extensively used in rocket power system for gas supply and distribution. Three-dimensional
numerical simulations of two different heat exchangers through straight and curve tubes, respectively, are performed by commercial
software FLEUNT. Comparisons are made between numerical and empirical results. The investigation indicates that the total heat
transfer coefficient obtained by FLUENT using the flow-heat coupled algorithm agrees well with that from the empirical formula.
Moreover, compared with heat exchanger through straight tubes, the centrifugal force exerted on the hot air in the heat exchanger
through curve tubes leads to higher heat transfer efficiency. As a result, the total heat transfer coefficient of heat exchanger through
curve tubes is approximately 10% greater than that through straight tubes given other flow and geometry factors fixed.
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Tab.l Total number of mesh and total coefficient of heat transfer

of straight double pipe heat exchanger when Re=6x10’
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2 THEER=4HRIRN
2.1 YEBEERBRBESE

L B E R AGRYIEEN N E 4R, BlEEHR
A H HA% D, =318 mm [ N E M H A% D,=438 mm [ 7}
EHR, AREESHEESRKESFPEEE -
AR CHUES R R R R=3.185 m. 5T EEE A,
W NS, INAME TR K. SRR 30,
AR AR, #ERNA LR X125
B, RASFEESHA G RE. IR
AT T

5 R AL A R ] A S5 359 SR P 7 THD AR X A S A
RO H T NE RS TE L Re=6x10" I 25 i 8
AR ES SRR X R, R 2FTL
RILAMR BT 872 152 1, A% BBt s e 3 R
Bt S G RS a] 200G . LA RS R A AT
FERE, AT LU R s FH B A 2R 1203 740

Bk s
il il

ol W

4 THEERARIIEHEE
Fig.4 Sketch of curve double pipe heat exchanger



56 31

AR FR A B S ) = SRR S S 39

F2 Re=6x10°RIEHEEHRMIE MRS DIRMRAH
Tab.2 Total number of mesh and total coefficient of heat transfer

of curve double pipe heat exchanger when Re=6x10’
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