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Experimental Study on R-22 Evaporation Pressure Drop Characteristic
in Plate and Shell Heat Exchangers
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ABSTRACT: In this study, evaporation pressure drop experiments were conducted with two
types of plate and shell heat exchangers (P&SHE) using R-22. An experimental refrigerant
loop has been established to measure the evaporation pressure drop of R-22 in a vertical
P&SHE. The flow channels were formed by adding three plates having a corrugated channel
of a chevron angle of 45°. The R-22 flows down in one channel exchanging heat with the
hot water flowing up in the other channel. The effect of the refrigerant mass flux, average
heat flux, system pressure and vapor quality were explored in detail. During the experiment,
the quality change between the inlet and outlet of the refrigerant channel ranges from 0.03 to
0.15. The present data showed that two types of P&SHE have similar trends. The pressure
drop increases with the vapor quality for both types of P&SHE. At a higher mass flux, the
pressure drop is higher for the entire range of the vapor quality. Also, the increase in the
average 'heat flux increases the pressure drop. Finally, at a higher system pressure, the
pressure drop is found to be slightly lower.

Key words: Plate and shell heat exchanger(#7Z8 <dx#7]), Pressure drop(%d373l), Refri-
gerant(d o}), Vapor quality(A %)
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Fig. 1 Schematic diagram of plate and shell heat exchanger.
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Fig. 2 Schematic diagram of the experimental
system.
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Table 1 Configurations of the P&SHE

Plate material SUS 304
Shell material Steel
Plate thickness [m] 0.007

Working pressure [MPa] Max. 10

Working temperature [ 'C] Max. 400, Min. —196

Number of plate 3
Chevron angle[°] 45

Hot water

Refrigerant .;d‘ :

Fig. 3 Details of flow pattern in plate and
shell heat exchanger.
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Table 2 Test conditions

Refrigerant mass flux [kg/mzs] 63~120
Heat flux [kW/m?’] 40~105
System pressure {MPa] 06, 0.7
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Fig. 4 Experimental results for single-phase
flow frictional pressure drop in the
plate and shell side.
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