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Effect of Tube Pitches on Performance of
Rectangular Finned Elliptical Tube Bundles

ZHAO Lanping' , YANG Zhigang®
(1. School of Mechanical Engineering, Tongji University, Shanghai
201804, China; 2. Shanghai Automotive Wind Tunnel Center, Tongji
University, Shanghai 201804, China)

Abstract: A standard k-¢ model was used to analyze the
effect of transverse tube pitch and longitudinal tube pitch on
the flow and heat transfer performance of rectangular finned
elliptical tube bundles. It is found that the performance differs
significantly in different transverse tube pitches, while the
effect of longitudinal tube pitch could be ignored. The
comprehensive performance is reduced with the increasing of
transverse tube pitch. With the existing of disturbing holes,
the impact of transverse tube pitch is enhanced, but the
function of longitudinal tube pitch is weakened. The presence
of disturbing holes reduces the performance of tube bundles.
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Fig.1

rectangular finned elliptical tube bundle
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Fig.2 Side view of computational domain
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Fig.3 Experimental system
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Fig.4 Heat transfer coefficient of air side

14007

1200f

1000
800F
600F
400f
200 &"

03 5 7 9 11 13

Wi RGE/(m - s71)
B5 =SMERE
Fig.5 Pressure drop of air side
B SR B R v B MR O TR s R
.
(1) FEIEH

< il o
o Wi

JEF%/Pa

Re = Yomsn @
v
Ko AESRNE: o ATRESEER v AE
[ Y- 387 8 R IR 1.

(2) LU B 5 Th FR Ay 228 o ) 46 24 A8 RO A5 24

__Q
k = AAT (5)
Hrp,
Q = chp(Tout - Tin) (6)

(T — T = (Tyy— To)
In((T, = T:) /(T — Tou))
A Q W, Wig, HEIERE kg » s
p N TR RIAA K » (kg « KD A SR A
BHREBLm®; T, N EBEE R C; TR
Tz BB Cs Tow MW EE KA H MR
B2, C.

KGOS, T IR = R L /R
.
(3) 2B 2/REK

Nu = % (8

KA AERRRREHW - (m - K

AT = D

2.2 EIEEEXE R AR AR

M 6 I 7 B LI L, B VR ROE R, R i,
/IR 1) A8 (6] 2 A B AR SR e (BB 5 DR T K. T
1 48 [ BRI 4 A, 1] R 960 BI85 TN 7 1 2
M S5 B8 A Yol N RO RS B, 48 PR 7 it 2R o A 1)
[F R P 38 o - 2 S5 WU T B A A, PR PR 0

----- 54 mmx28 mm —--- 58 mmx28 mm
- -62 mmx28 mm - 66 mmx28 mm
70r---70 mmx28 mm — 74 mmx28 mm
60
50F
s 40r 7
30F 7
20F =
10f
O 1 1 1 1 1 ]
6 10 14 18 22 26 30
Re/10°

6 AEBEEEEET Nu-Re X R

Fig.6 Effects of transverse tube pitch and Reynolds
number on Nusselt number
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Fig.7 Effects of transverse tube pitch and Reynolds

number on friction factor
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Fig.8 Effects of longitudinal tube pitch and Reynolds

number on Nusselt number
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Fig.9 Effects of longitudinal tube pitch and Reynolds

number on friction factor
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Fig.11 Effects of longitudinal tube pitch and Reynolds

number on performance evaluation factor
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Fig.12 Effects of transverse tube pitch and Reynolds
number on Nusselt number with and without

disturbing holes
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Fig.13 Effects of transverse tube pitch and Reynolds
number on friction factor with and without
disturbing holes
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Fig.14 Effects of transverse tube pitch and Reynolds
number on performance evaluation factor with

and without disturbing holes
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Fig.15 Effects of longitudinal tube pitch and Reynolds

number on performance evaluation factor with

and without disturbing holes
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