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Effect of Baffle Parameters on Heat Transfer in
Shell-and-Tube Heat Exchangers
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Abstract

An experimental study has been performed on the effect of baffle parameters on shell-side heat
transfer in a conventional shell-and-tube heat exchanger. The baffle spacing distance and the
number of baffle were varied to investigate the behavior of unequal baffle spacing correction
factor which is appeared in the Bell-Delaware method for prediction of the shell-side heat
transfer coefficient. It was obvious that heat duties obtained from the experiment significantly
deviated from those calculated by the conventional Bell-Delaware method. A new correlation of
the unequal haffle spacing correction factor was developed. It was shown that the new correlation
improves the accuracy of the Bell-Delaware method considerably. This result may induce the use
of the Bell-Delaware method in developing a computer software for design of shell-and-tube heat

exchangers.
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Table 1 Shell and tube heat exchanger geometry data
Contents Dimensions
B Inside shell diameter 200mm
Tube and Tube outside diameter 19.05mm
tube Tube wall thickness 1.07mm
layout Tube pitch 1.5
Tube-layout characteristic angle 90°
Tube length 1440mm
Baffle cut percentage 25%
Baffle Central baffle spacing 87.5mm~ 350mm
geometry Inlet baffle spacing 700mm~ 100mm
Outlet baffle spacing 700mm ~ 100mm
Total number of tubes 25
Number of tube passes 1
Number of sealing strips 0
Tube
Pull-th h floati
bundle Tube bundle layout " rough tloating
head bundle
geometry
Tube outside-to-baffle hole clearance 1mm
Inside shell-to-baffle clearance 3mm
Inside shell-to-tube bundle clearance 10mm
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(1) Donohue, D. A., 1949, Ind. Eng. Chem., Vol. 41,

No. 11, pp. 2499~2511.
(2) Kern, D. Q., 1950, Process Heat Transfer,

Table 3 Comparison of heat duties using old and new equation

Total Error 0ld equation New equation

or
number of . Number of Converging Number of Converging
nge

data ang data ratio data ratio
+50 12,461 96.0% 12,984 100.0%
+45 12,260 94.4% 12,984 100.0%
+40 11,911 91.7% 12,970 99.99

12,984 2 %
+35 11,220 87.4% 12,839 98.9%
+30 10,642 82.0% 12,415 95.6%
+25 9,532 73.4% 11,453 88.2%
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Shell and Tube Heat Exchangers, Part |, [ 3.3.1-1~3.3.9-6.

and N,” Proc. General Discussion on Heat (6) Bell, K. J., 1986, “Delaware Method for Shell

Transfer, pp. 89~116. -Side Design,” Heat Fxchanger Sourcebook,
(4) Taborek, J. and Palen, J. W, 1969, “Solution of Hemisphere pub., pp. 140~162.

Shell-Side Flow Pressure Drop Heat Transfer (7) ESDU International ple, 1973, “Convective

by Stream Analysis Method,” Chem. Eng. Prog. Heat Transfer During Cross Flow of Fluids over

Symp. Ser., Vol. 65, No. 92. Plain Tube Banks,” ESDU Item 73031.



