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An Analysis of the Effectiveness
of One Pass CrossFlow Finned Tube Bundle Heat Exchangers
CAI Wei-hua, XU Guo—qiang, T AO Zhi, DING Shuiing

(Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: Using the method of weighted méan value of outsidefluid'tem perature along with
the Laplace transformation and recursive procedure;-an-analysis of/thelieat transfer and tempera—
ture fields of one pass finned tube bundle cross{low Treat” exchanger has been carried out. The
spatial distributionsof the fluid temperature fields-inside and outside the tubes are presented. It is
shown that for such flow arrangement,the-relation for heat exchanger effectiveness has a simple

explicit form.
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Fig.-4 Heat exchanger-effectiveness vary with the

number of heat transfer units
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Fig.5 Heat exchanger effectiveness vary with the

number of heat transfer units

K (mnDL)
i Nu= ——t
(me)min
2 n 2
, n
(10) (34) (10) (34
5 d= 10 mm; ma=
0. 06 kg/s;n=8; Ti(0)= 900 K; 11- v2= 450 K
€ c
N , c
2 6 2
4
Laplace ) n

[1]

[2]

[4]

[5]

[ 6]

Smith D M. Mean Tem perature Difference in CrossFlowl J]-
Engineering, 1934, p. 479- 481.
Bowman R A, Mueller A C, Nagle W M. Mean T emperature
Difference in Design[ R]. T ransaction of ASME, 1940, 62:
283- 294.

Mason J L. Heat Transfer in CrossFlow[ M]. Proc- Appl-
Mechanics, 2nd U. S. Nat.Congress, 1954, p. 801.
Stevens R A, Fernandez J, Woolf ] R. Mean T emperature Dif—
ference in One, Two and ThreePass CrossFlow Heat Ex-—
changers[ R]. T ransaction of ASME, 1957, 79: 287- 289.
Kays W M, London A L. Compact Heat Exchangers| M]. 3d
ed. McGraw-Hill. New York,1984.

Bes Th, Roetzel W. T hermal Analysis of Codirected Cross—
Flow Heat Exchangers[ A]. Proc. ICHMT Int. Symposium on
New Developments in Heat Exchangers[ C]. Lisbon, Portu—
gal, 1993, paper p- 4.

Bes Th. Thermal Performances of Codirected Cross—low
Heat Exchangers[ J|. Heat and Mass Transfer, 1996, 31: 215
- 222.



