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Abstract

In this study, the performance of a shell and tube heat exchanger (STHE) and welded plate heat
exchanger (WPHE) was measured experimentally. The pass numbers of the STHE was changed by 1,
2 and 4. As a result, the WPHE showed 2.1 times higher heat exchange capacity than that of the
STHE. In case of pressure drop, the STHE with 1 and 2 pass number has a lower pressure drop than
the WPHE, while the STHE with 4 pass presented higher pressure drop than the WPHE. The
performance index considering the heat exchange capacity and pump consumption power, showed in
oder of STHEp,; > STHEp,» > WPHE > STHEp,, under the same flow rate. Therefore, when the
WPHE was designed optimally under same operating condition with STHE, the maintenance fee and
space can be reduced effectively by using the WPHE.

Key words: Shell and tube heat exchanger(-F% E137]), Welded plate heat exchanger(8-7g4] &
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Table 1. Specifications of the shell and tube heat
exchanger

Value
1,2, 4

Specifications
Shell diameter

Value Specifications
0.2594 m Pass number

Shell length 2268 m Baffle number 2 m
Tube outer 51905 m  Baffle height 0.1717 m
diameter

Tube inner ) 01605 m  Baffle gap  0.806 m
diameter ’ attie gap ’

Tube pitch 00254 m W€ goss4m

diameter
Tube number 7y Heatwansfer o) 0

arca

TEX| oL e=Ed

Table 2. Specifications of the welded plate heat exchanger

Specifications ~ Value Specifications Value
Chevron angle  60° Plate numbers 38 EA
Chevron pitch 0.014 m  Plate material ~ SUS 304

Chevron depth 0.0024 m Plate size(WxL) 0.28%0.99 m
Plate thickness 0.006 m Heat transfer area  10.53 m?

AEHAL 1042 m? & 10.53 m’E A9 TUs}HA
A &5t Table 12 #73E dudr|o 8 A
A& BoEth 17F Gudr|= 1,2, 4 25 7
A= 3714 FEI7F AREE AT S A B Qs
71 125 Ad 197], A5 Ad 1942 1 g2
o FE=E T flon §44 By Fdustr]
F8 A& Table 20 HojFar Qi

Fig. 12 dugt J54AE A89 MEes, I
3 dugy], &H4 B gy 4FAE Y A
2 AHRE Hojgth 2 dAFolA AHEE FERA

—— Cold line
—— Hotline

Test heat
exchanger

(c) Welded platé heat exchanger

Fig. 1. Schematics and image of the experimental facility.
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Fig. 2. Energy balance between hot and cold side capacity.
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Fig. 3. Heat transfer capacity of STHE and WPHE
according to hot side flow rate.
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Fig. 5. Comparison of heat transfer coefficient ratio between
STHE and WPHE according to hot side flow rate.
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