ERZE-R-1p -
2016 F 12 8

BINM
Light Industry Machinery

Vol. 34 No. 6
Dec. 2016

[EAS%R - i’it)

42 e 11 R B B IME P RE HUE R

DOI:10.3969/]j. issn. 1005-2895. 2016. 06. 004

B, ®ZHE, A B

(1. LA F T X¥ & F58 A TRFKR, Lk 201209;
2. EAERIKE RSN ISR, LiE 200093)

T E AT AR AR B I RACH AL R R R NI R S 2T Ak A R B R SN R RIS B B R AT
T BAAAE M AT 0T, FF B BB RAT A, B 5 R R AL 0 SR Al B B B A B UATAR AL 45 s 3k 4 o B
BRI a/b R RIE s Ao, E B IME R AT, BRALAE MR SRR IR B T RLAR KR, B LR e, RS A
LRI R, MA Re B3 K IR AR SRR IR AR R SRS RATIRRE N AE A BHTITA -

89 5% WA,

X §# ORSFREGRE; AR ARBEATEE RN BT R

HE S S TKI24 XHEAREG A

X E %5 :1005-2895 (2016 ) 06-0015-06

Numerical Simulation on Heat Transfer Performance of
Laminar Flow Outside Twisted Oval Tube
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(1. School of Electronics and Electrical Engineering, Shanghai Second Polytechnic University , Shanghai 201209 , China;

2. School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract; In order to research the heat transfer performance outside the twisted oval tube, the theoretical analysis and

numerical simulation were performed for the periodically fully developed fluid flow and heat transfer of the laminar flow

outside the twisted oval tube with periodic boundary condition. Different specifications geometric models of twisted oval

tubes including the aspect ratio a/b and the pitch s were established to analyze the performance outside the tube. The

results show that the heat transfer performance of twisted oval tube increase with the increasing of /b and decreasing of

s, and the flow resistance will also increase. The heat transfer performance of twisted oval tube increases with the

increasing of the reynolds number, and the trend slows down. The results have a certain reference value for the design of

twisted oval tube exchanger.

Key words :twisted oval tube ;laminar flow ; periodic boundary condition ;evaluation criterion; heat transfer enhancement

He AR AR 22 B A A K
R, B 2 N T REIR T Al A
T, BT LA A BB 24T RGO T REREFEAT
BB o R i e A AR — PRI R R A AR
i, B R FH R e L p e R (B, IO T 294
B, SCRT LASE 3 0 A4 BE T , 08D BE DR AE

X MR L P 5 4 R O BIF B A 06 T 20 iR
80 AFAX, F2 B B IR IR — 2 0] U s e PR Rtk

%5 H #7:2016-05-09 ; 1& [E] H #A :2016-06-13

77 5286 mF 52, I 4h Dzyubenko, Ashmantas,
Dreitser % Segal 25 8% 56 Xof 02 e 41 i i 45 HE4T T %K
ERLADMIT I, 6 HAE AR S R AR AR SRS TT 19U 2 4 B4
REFEEAT TRUE BT RS R S AT IR, SRR
W 22— 30 . Kotorynski 451 £ BT it i s At %
BRI s B8 IR SR BT RIS 1R B T A
R Uit Bl I B 7 B Re A0 15 000 T B AR B 45 3 il o
Yang %732 FTUE ST 7098 T Re I B5E L

TEB® I B (1958) 05 TLIRTEB A PRI, EZWFFE 07 o R T REUR 1 AL B A B VB RE I fE . E-mail: guangping

@ sspu. edu. cn



.16 - B THI# Light Industry Machinery

2016 FEEE6 HA

i AL RS YD RE ) B B Pr 2 AR EAE R
PRAIE I 7  E AL5 BL . Dzyubenko 25 Sy T 2 #r
AT 2 i i) s 72 i B ATL a5 A PR A B BACER
oL, B T ARRAE B T B, AR T o,

5 A E [ A o S AT I A B BT 9 A 4
M. 1990 4F, 4k 4" 2% [ Sh2 H I BEIT MR
XU B e PR P VR Sl P S AT T A
AR s AR FE T PR 9 M5 e FH 1 it A5 460 T A AV
SR A [ P e R R B A X R R LA R ST g
BEIE i A P IR B A VR ST TR . IER R I
& Re /N5 000, 7572 Re /T 8 000 Hf, 2 it 11 B i
EHERAL RS R B R g S BE S
T U i A AR R S A R IE ST AT
PP AL G R B B IERE T L8R . 7245 H Tk
S WL i i A e AR 1) B B R B L AL 4
PR A A R B = 1. T A5 A TEAE R 4
PR T RET 29 63% BT R, 3F H AR S 2535 . i 4k
27 AU [ A 1 S L A A N T Re IRAIR
BT BT S AR REBEAT T U5, 15 i 2R A R
£ Pr B s Ab R 7 al 3k 2 ~ 4, peAh e B B R 3R 15
TERESFIRE Nu I BB f 3 Rl R
A SRS i e A 25 R B Rk s AL R AT TS
WIS, WIFE 22 W AE B AR AR ] I, W2 e L b e 45 76
AL L R 23 B R AR 5 15% Koo

IRSCERTES BTy TAE K 2 85 h7e 8 it
X A2 A A A AT B BT . A T B R
B, Tl A7 ool SR T AN B T 004 A A
MR IE o R iE A i A 4 AR AME L B TR 1
i Patankar 25775 1977 4F 1 AR H R I E 7200 K
RS . SR FAE 12 F AT LA — ek UL
AN TUAAT JE 00 B0 K B AT RT3 o SR T A/ R A%
Boe SRR AU . PR IE, AR SCR A A M A A 1
X B A AN R B S A B A TR
55,118 Re KA B LA S H00 SR it it 4555 Sk
P, TR A PR SRS SR, LS S A S PR
& Vel Rl VA S5
1 HEEIRMBREY
1.1 LR R YRR

IR L P A4 AR 5 L 3 PR A1 P L b S B
SRR o ASSCHT I B S ph R S5 e ot e 2 2
A Ve — LA R S B B2, i 1 () B, W
S METHEHH Hh i 5 45 22 ) 3t AR O 20 5 e AR 1, IR
JHEATL P i 5 B L 2008 @ L b R R s, S5

Bl 1(b) 7R

(a) EE LY

(b) AMRLEH

A1 FeampnihiEEh
Figure 1  Structure of twisted oval tube
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Table 1  Structure parameters of tubes mm
Yt a b s D d,
1 10.0 10. 000 200 30 10.00
2 12.0 7.770 200 30 10.54
3 13.0 6.427 200 30 11.32
4 13.6 5.500 200 30 12.02
5 13.6 5.500 150 30 12.02
6 13.6 5.500 250 30 12.02
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Table 2 Comparison of Nu among different mesh

P A Ak Nu AN HIXFERIE/ %
52 138 5.718 5.74 -0.38
76 254 5.726 5.74 -0.24

102 400 5.726 5.74 -0.24

127 940 5.727 5.74 -0.23
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Table 3 Comparison of Nu among different Re

Re Nu iy HHRF IR 2/ %
200 5.691 5.74 -0.85
400 5.695 5.74 -0.78
600 5.712 5.74 -0.49
800 5.725 5.74 -0.26

1 000 5.726 5.74 -0.24

1 200 5.728 5.74 -0.21
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Figure 2 Velocity and temperature distributions
diagram of different tubes
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Figure 3  Variation tendency chart of Nu with Re
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Figure 4 Variation tendency chart of h with Re
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Figure 5 Variation tendency chart of f/ with Re
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Figure 6  Variation tendency chart of Nu with Re
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Figure 7 Variation tendency chart of h with Re
081
071 =1 —=3
—-— 4 ——6
06
8 ost
i
R 04
m
= 03
02
0.1
0 ! I L L L L |
0 200 400 600 800 1000 12001400

Re

H8 fELRe TALAHHA
Figure 8 Variation tendency chart of f with Re
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