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Flow Boiling Heat Transfer of HFO-1234yf in a Plate-fin
Heat Exchanger with Plain Fins

0|I

&g - RO - MMEY - ASY"HT
Chang-Hyo Son*, Jeong-In Yoon®, Sung-Hoon Seol*

and Dong-lk Kang**

(Received 19 July 2021, Revision received 6 August 2021, Accepted 9 August 2021)

Abstract : Interest in hydrofluoroolefins (HFOs) based refrigerants, which have significantly lower global
warming potential compared to currently used hydrofluorocarbons (HFCs) refrigerants, is increasing.
However, heat transfer experiments of HFO refrigerants are limited in double-tube heat exchangers and
square channels. Therefore, in this study, the flow boiling heat transfer characteristics and pressure drop of
HFO-1234yf in a plate-fin heat exchanger were analyzed. The main results are as follows. The flow
boiling heat transfer coefficient increases as the vapor quality increases; however, at certain point of high
vapor quality, it decreases rapidly. As the mass flux, heat flux and saturation temperature increase, the

flow boiling heat transfer coefficient increases.
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— 7|5 &8 ¥ — Nu : Nusselt number [-]
Pr : Prantl Number [-]
: Mass flux [kg/m’s] Q  : Heat load [kW]
h  : Heat transfer coefficient [kW/m’K] q  : Heat flux [kW/m’]
: Thermal conductivity Re : Reynolds number [-]
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T . Temperature [TC]
: Fin thickness
U : Overall heat transfer coefficient [kW/m?K]

-

F=M;

(o]

c : Cold
h : Hot
sat : Saturation

Imtd : Log mean temperature difference
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Fig. 1 Schematic diagram of experiment equipment
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Table 1 Specification of Plate-fin heat exchanger

Parameter Value Unit
Height 63 mm mm
Length 364 mm mm
Width 144 mm mm

Effective Length 250 mm mm
Effective width 140 mm mm
Stacking pattern A-B-A-B-A-B -
Table 2 Specification of fins
Fins diagram Parameter | Value unit
T Fin type |Plain fin -
B Fin height 6.4 mm
A
B Fin
thickness 0.3 fmm
A
B Fin 590 |fin/meter
frequency
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Table 3 Experimental conditions of boiling heat

transfer experiment

Parameter Range Unit
Saturation temperature 5, 10, 15 T
Heat flux 1.8, 5.8 kW/m’
Mass flux 15 ~ 45 kg/m’s
Quality 0~ 1 )
(Inlet - Outlet)
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g. 3 HFO-1234yf heat transfer coefficient according
to mass flux at saturation temperature 15C
and Heat flux 1.8 kW/m’
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