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Performance Enhancement of a Heat Exchanger with Ribs and Swirl Technique 
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Abstract:

This paper presents the study of performance enhancement 

in a rectangular duct by using ribs and swirl technique.The 

experiments are tested by varying air velocity in the test section 

ranging from 3 to10 m/s at constant surface heat flux. At the inlet, 

air is induced to swirl by inserting 360o twisted-tape inserts in a 

number of tubes placing at the entrance of the test section. 

Experimental results are compared with the results without swirl 

from the tape. In addition, ribs mounted on the bottom and the 

top of the duct were placed in staggered or in-line arrangements. 

1.

 Han [1]

,

 3000  30000 

,

 45o Metzger [2]

 60o

 Han [3]

 45o  60o

45o  60o

 45o  60o

 15000

90000

 Taslim [4]

(Nusselt number)

,

TSF059

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

TSF059

1232 TSF059

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



 (

)

360o

 (Constant Surface Heat Flux) 

2.

 2 

 2 

, h , KmW 2

bss

inoutp

TTA
TTCm

h             [ 1 ] 

(Nusselt number) 

k
hDNu h

D         [ 2 ]

, /kg s    

   
4
he DRm                        [ 3 ]   

(Reynolds number) 

   hm
e

DUR                     [ 4 ] 

, oC

2
in out

b
T TT              [ 5 ]  

 , oC

1 2 3 4

4s
T T T TT               [ 6 ] 

mU , sm /
, 2/. msN

pC , KkgJ

sA , 2m

inT , Co

outT , Co

4321 ,,, TTTT  , Co

k , KmW

, inW sJ

pQWin             [ 7 ] 

hD
VLfp

2

2
          [ 8 ] 

Q , sm3

p , 2mN
f

, 3mkg
L , m

V , sm

hD  = 4A/p , m

3.

1

 2 

 3m/s 

4

 10 m/s 

 2 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

TSF059

1233 TSF059

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



 1 

 2 

 3 

4.

1

 5  6 

 6 

10

100

10000 100000Re

Nu

360
 ( 360)  ( )

 4 

10

100

1000 10000 100000
Re

Nu
- -

- -

 5 

10

100

1000 10000 100000Re

Nu

- - - -
- - - -

 6 

2

 5,6  7 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

TSF059

1234 TSF059

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



0
0.2
0.4
0.6
0.8
1

1.2
1.4
1.6
1.8
2

0 10000 20000 30000 40000 50000 60000
Re

Pre
ssu

re 
Dr

op(
mb

ar)

360

 7 

0

5

10

15

20

25

30

0 10000 20000 30000 40000Re

Pre
ssu

e D
rop

(m
bar

)

-
- -

-

 8 

0

5

10

15

20

25

30

0 10000 20000 30000 40000Re

Pre
ssu

e D
rop

(m
bar

)

- -
- - - -
- -

 9 

5.

6.

[1] J.C. Han, L.R. Glicksman, W.M. Rohsenow, An 

investigation of heat transfer and friction for rib-roughened 

surfaces, Int. J. Heat Mass Transfer Vol. 21, 1978, pp. 

1143-1156.

[2] D.E. Metzger, C.S. Fan, Y. Yu, Effects of Rib Angle and 

Orientation on Local Heat Transfer in Square Channels 

With Angled Roughness Ribs, in: R.K. Shah, A.D. Kraus, 

D.E. Metzger, Compact Heat Exchangers, Hemisphere, 

Washington, 1990. 

 [3] J.C. Han, Y.M. Zhang, C.P. Lee, Augmented heat transfer 

in square channels with parallel, crossed, and V-shaped 

angled ribs, ASME J. Heat Transfer Vol. 113, 1991, pp. 

590-596.

[4] M.E. Taslim, T. Li, D.M. Kercher, Experimental heat 

transfer and friction in channels roughened with angled, V- 

       shaped, and discrete ribs on two opposite walls, ASME J. 

Turbomachinery Vol. 118, 1996, pp. 20-28. 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

TSF059

1235 TSF059

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology


	TSF059-1.pdf
	TSF059-2.pdf
	TSF059-3.pdf
	TSF059-4.pdf

