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Experimental measurements of R-22 two-phase friction factor
in plate heat exchangers
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Abstract

Brazed Plate Heat Exchanger (BPHE) is a type of compact plate heat exchanger with parallel
comrugated plates which are brazed together in series. Each plate hascorrugation called herringbone
pattern. Inside a BPHE, hot fluid and cold fluid alternate its flow direction to establish counter current
flow configuration. Two-phase flow heat transfer and pressure drop of R-22 in BPHE were
experimentally measured in this study. In the present experiments, single-phase region and two-phase
region coexist in a BPHE. Therefore, the inside of a BPHE have to be divided into single phase
region and two phase region and analyzed accordingly. The results from the single phase flow analysis
are then extended to the two phase flow analysis to correlate the condensation and evaporation heat
transfer and pressure drop for the refrigerant R-22 in the BPHEs. Previous models for two- phase
friction factor have been compared with the present experimental results,
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Fig. 2 Schematic diagram of the experimental system
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Fig. 3 Two-phase Fanning friction factor versus
Reynolds number for the condensation of R-22 in
the BPHESs.
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Fig. 4 Comparison of the two-phase Fanning
frichon factors in BPHEs

-l

£ 479 EHE sr dojue o F
5 +3 Al BHPEsS] 9AE A+ 9 <4833
E4de] #HHa rlEe] ARHE] HaE EF
o U 2ge] #Hrk 9 Agel ick €4 47
b A8 Fof qlen] HEHIARFr| A Foje)
55 A diF ol g A=At dF AAE

AT, &F S8} §39 Fol dF @
Ag A 9 gEHPE dF SHRE oo
71E G zte] vng o, RPLagr
9] ol #%F 4 ZEE R 3ol

FHiEd

(1) Shah, R. K. and Focke, W. W. 1998 "Plate
Heat Exchangers and Their Design Theory, Heat
Transfer Equipment Design". eds. R. K. Shah, E.
C. Subbarao, and R. A. Mashelkar, pp. 227-254,
Hemisphere Publishing, Washington, DC.
(2) Wanniarachchi, A. 8. Ratnam, U Tilton, BE
and Roy. K. D, 1995, "Approximate Correlations
for Chevron-Type Plate Heat Exchangers", Proc.
30th  Nawd. Hear Trans. Conf, ASME-Heat
Transfer Division, Vol. 314, No.12, pp.145-151.
{3) Yi-Yie Yan, Hsiang-Chao Lio, Tsing-Fa Lin.,
1999, "Condensation heat transfer and  pressure
drop of refrigerant R-134a in a plate heat
exchanger”, faternational  Jouwrnal of Hear  and
Mass Transfer 42 (1999) 993-1006
(4) Amir Jokar.,, 2004, "Condensation Heat Transfer
and pressure Drop of Brazed Plate Heat
Exchangers Using Refrigerant R-134a", Jowrnal of
Enhanced Hear Transfer, 11(2) 161-182
{5) Enc W. Lemmon, 2002, "NIST Reference Flud
Thermodynamic and Transport Properties REPROP
7.0",  Physical Chemical Properties Division
National Institute of Standards Technology Boulder
Colorado
{6) Collier, 1. C. and Thome, J. R, 1994,
"Convective Boiling and Condensation”, 3rd Ed.,
Oxford University Press, New York.

2278





