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Abstract

The condensation pressure drop for refrigerant R-22 flowing in the plate and shell heat exchanger
were investigated experimentally in this study. Two vertical counterflow channels were formed in
the exchanger by three plates of commercial geometry with a corrugated trapezoid shape of a
chevron angel of 45° . The condensing R-22 flowing down in one channel exchanges heat with the cold
water flowing up in the other channel. The effects of the mean vapor quality, mass flux, average
imposed heat flux and system pressure of R-22 on the pressure drop were explored in detail. The
quality change of R-22 between the inlet and outlet of the refrigerant channel ranges from 0.03 to
0.05. The present data showed that pressure drop increases with the vapor quality. At a higher mass
flux, pressure drop is higher for the entire range of the vapor quality. Also, a rise in the average
imposed heat flux causes an slight increase in the pressure drop. Finally, at a higher system
pressure the pressure drop is found to be slightly lower. Correlation is also provided for the
measured pressure drops in terms of the friction factor.
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Sectional view A-A
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Fig.1 Schematic diagram of plate and shell heat
exchanger.

Table 1. Configurations of the P&SHE

Plate material SUS 304
‘Shell material | Steel
Plate diameter [m] | o
Port diameter [ml 0.02
Plate thickness (m] 0.007
Working pressure [(bar] Max. 100

Working temperature C] | Max. 400, Min. —196

‘Manual Expansion Valve

Number of plate 3
Surface per plate [m’] 0.0325
Chevron angle [*] 45 Fig.2 ic diagram of the experimental
system.
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Table 2. Test conditions

Refrigerant mass flux [kg/m’s] 90, 114
Heat flux [kW/m’] 8,10
System pressure [MPal 13,14,15
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Fig. 4 Experimental results for frictional pressure
drop in the plate and shell side.
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Fig. 5 Experimental results for friction factor in
the plate and shell side.
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Fig. 6 Frictional pressure drop variation with
mean vapor quality for two different mass
fluxes at Pggy=1.4 MPa and ;" =8 kW/m’.
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