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Comparison of Various Heat Exchanger Performances in order for
Air Compressor Intercooler Application

Sang-Hoon Yoo* + Sang~Gu Park* * Ji-Hwan Jeong' + Jeong-Pil Yoon**

Abstract : Intercooling and aftercooling are required in order to operate air compressor,
these are conducted through air-cooled or water-cooled heat exchangers. This study
aims to find more suitable type of heat exchanger as a water—cooled intercooler of air
compressor. Comparative performance evaluation among fin-tube heat exchanger and
shell-and-tube (S&T) heat exchanger having various tubes such as circular tube, spiral
tube, and internally finned tube was conducted. Thermal-hydraulic performance of each
heat exchanger type is evaluated in terms of temperature drop and pressure drop. The
comparisons show that shell-and-tube heat exchangers may have similar and larger
heat transfer capacity to the fin-tube heat exchanger if tube diameter is reduced and
multiple pass is adopted. For these cases. however, compressed air pressure drop in

shell-and-tube heat exchanger become much larger than that in fin-tube heat
exchanger.

Key words : Compressor (%4%7]), Intercooler (E1Z%), Fin-tube (3-3), Heat exchanger
(237]), Shell and tube (%) Heat transfer (23%9), Pressure loss (¢
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Fig. 1 Effect of intercooler & aftercooler in air
compression process
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Table 1 Conditions for Heat Exchangers (HX)

evaluation
Compressed air Water

Flow rate 0.466 kg/s 3.33 kg/s
Inlet temp. 176°C 32T
Oulet temp. 42°C -

Inlet press. 2.8 bar 4 bar
Press. loss 0.1 bar Max. 0.5 bar Max.
T el 339 8w/mK

4=m,, G (T = T,,,) (4)

= mcCp,c( T, Tu)
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Fig. 2 The fin-tube heat exchanger
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Table 2 Geometry of fin-tube HX

Tube length 0.56m
Inside diameter of tube 0.008m
Outside diameter of tube 0.0Im

Fin pitch 0.0025m

Fin thickness 0.00033m

Tube horizontal spacing 0.022m
Tube vertical spacing 0.0256m
Number of raw 8

12

Number of column
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2.1.2 Fin side
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Fig. 3 Control volume to calculate for the air-side
heat transfer coefficient
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