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This study investigates FC-72 flow boiling in a plate heat exchanger. Bubble behavior and flow pattern in the heat 
exchanger are directly visualized. The heat exchanger is tested as parallel- and counter-flow configurations to compare 
hydraulic and thermal performances. Experimental result shows that the region of churn flow in parallel-flow heat 
exchanger is wider than that on counter-flow one. Overall heat transfer coefficient of the parallel-flow plate heat 
exchanger is larger than that of counter-flow one due to destruction of thermal boundary layer. The results mean that 
configuration of plate heat exchanger with flow boiling affects its performances. 
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1. Plate heat exchanger (Test section) 2. Working fluid tank  3. Working fluid pump
4. Mass flow meter 5. Pre-heater 6. Chiller 7. Hot water tank 8. Heater 9. Hot water pump 
10. Volumetric flow meter
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Fig. 1 Scheatic diagram of experimental setup. 

(a) Counter-flow arrangement.  (b) Parallel-flow arrangement.  

Fig. 2 Dimension of plate heat exchanger. Fig. 3. Heat transfer surface with pin-fin. 
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Fig. 4. Image processing for two-phase flow. 
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G = 90kg/m2s q = 3kW/m2 T = 52 Psat = 0.1MPa  
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Fig. 5. Instantaneous picture of FC-72 
flow boiling in the parallel-flow plate 
heat exchanger. 

Fig. 6. Observed two-phase flow pattern. 

(a) Bubbly flow. (b) Slug flow. (c) Churn flow. 
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Fig. 7. Classifications of flow pattern. 
(a) Counter-flow arrangement. (b) Parallel-flow arrangement. 
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Fig. 8. Void fraction along direction of FC-72 fluid flow. 

(a) Counter-flow arrangement. (b) Parallel-flow arrangement. 



 
3 3  

9

6% Djordjevic (5)

 
 

4.  

FC-72

 
 

 

(1) Hsieh, Y.Y. and Lin, T.F., “Saturated flow boiling heat transfer and pressure drop of refrigerant R-410A in a vertical plate heat 
exchanger”, International Journal of Heat and Mass Transfer, Vol. 45 (2002), pp. 1033-1044. 

(2) Longo, G.A. and Gasparella, A., “HFC-410A vaporisation inside a commercial brazed plate heat exchanger”, Experimental 
Thermal and Fluid Science, Vol. 32 (2007), pp. 107-116. 

(3) Longo, G.A. and Gasparella, A., “Refrigerant R134a vaporisation heat transfer and pressure drop inside a small brazed plate 
heat exchanger”, International Journal of Refrigeration, Vol. 30 (2007), pp. 821-830. 

(4) Táboas, F., Vallès, M., Bourouis, M., and Coronas, A., 2010, “Flow boiling heat transfer of ammonia/water mixture in a plate 
heat exchanger”, International Journal of Refrigeration, Vol. 33 (2010), pp. 695-705. 

(5) Djordjevic E. and Kabelac, S., “Flow boiling of R134a and ammonia in a plate heat exchanger”, International Journal of Heat 
and Mass Transfer, Vol. 51 (2008), pp. 6235-6242. 

(6) Baba, T., Harada, S., Asano, H., Sugimoto, K., Takenaka, N. and Mochiki, K., “Nondestructive inspection for boiling flow in 
plate heat exchanger by neutron radiography”, Nuclear Instruments and Methods in Physics Research, Vol.605, No, 1-2 (2009), 
pp.142-145. 

(7) 
OTEC Vol.16 (2011) pp. 19-32  

200

225

250

275

300

Counter-flow Parallel-flow

U
(W

/m
2 K

)

Fig. 9. Comparison of overall heat transfer 
coefficient 


