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Experimental study of evaporation heat transfer of
R-1234yf in 7 mm horizontal smooth tube
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Abstract : Refrigerant, which is a heat transfer medium of a refrigeration system, has been continuously
developed from the early refrigeration system to the present. However, as refrigerants with high ODP and
GWP are regulated, HFO-based refrigerants and natural refrigerants are attracted attention. In this study,
the heat transfer coefficient of R-1234yf, which has low GWP and similar properties to R-134a, was
experimentally analyzed according to the vapor quality, heat flux, mass flux, and saturation temperature in

the evaporation heat transfer process. As a result, the heat transfer coefficient increased as the vapor

quality increased. The heat transfer coefficient increased even with the increasing heat flux, mass flux, and

saturation temperature. Experimental results in this paper are provided as data on the design of heat

exchangers for R-1234yf.

Key Words : R-1234yf, Heat transfer coefficient, Evaporation heat transfer

#xxF Z)3-&-(ORCID:https://orcid.org/0000-0001-9631-6111)
: AT, LGAA

E-mail : namwook2.kim@lge.com, Tel : 051-629-6183
*2=2} § (ORCID:https://orcid.org/0000-0002-2143-0515) :
Rag, RAYE YEEEge

##0] =8 (ORCID:https://orcid.org/0000-0002-4575-8099) :
M, RS §E TR

*-8& 7 Q1 (ORCID:http://orcid.org/0000-0002-1099-3435) :
Ams, RAsE YEFEFe)

’d 4J & (ORCID:https://orcid.org/0000-0001-9724-9707) :

2= 1=} <) e SIS
Zn, BNt YeEe2Est
2}<=
o
o

*

#%2}5--8-(ORCID:https://orcid.org/0000-0002-5733-1957) :

shela), BANSE YEERET

=

74 FHALHEIZURX] H253 M2, 20219 4

et Nam-Wook Kim(ORCID:https://orcid.org/0000-0001-9631-6111)

: Researcher, LG electronics.

E-mail : namwook2 kim@lge.com, Tel : 051-629-6183

*Chang-Hyo Son(ORCID:https://orcid.org/0000-0002-2143-0515)

: Professor, Department of Refrigeration and Air-Cond itioning

Engineering, Pukyong National University.

**Joon-Hyuk Lee(ORCID:https://orcid.org/0000-0002-4575-8099)
Doctor course, Department of Refrigeration and Air-

Conditioning Engineering, Pukyong National University.

*Jung-In Yoon(ORCID: http://orcid.org/0000-0002-1099-3435) :

Professor, Department of Refrigeration and Air-Conditioning

Engineering, Pukyong National University.

*Sung-Hoon Seol(ORCID:https://orcid.org/0000-0001-9724-9707)

: Professor, Department of Refrigeration and Air-Conditioning

Engineering, Pukyong National University.

**Seung-Yun Cha(ORCID:https://orcid.org/0000-0002-5733-1957)
Graduate student, Department of Refrigeration and

Air-Conditioning Engineering, Pukyong National University.


https://crossmark.crossref.org/dialog/?doi=10.9726/kspse.2021.25.2.074&domain=http://kspse.org/&uri_scheme=http:&cm_version=v1.5

Ho

o

: Heat flux [kW/m?]
: Temperature [C]
: Heat transfer coefficient [kW/m’K]
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: vapor qaulity
: Enthalpy [kJ/kg]
iy : Latent heat [kJ/kg]

G : Mass flux [kg/m’s]
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i : Inner
w : Wall
sat : Saturation
1 : Liquid
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Fig. 1 Schematic  diagram of theexperimental

equipment
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Fig. 2 Schematic diagram of test section

Tube(SUS316)
Aluminum sheet

T-type
thermocouple
Thermal Tape

Fig. 3 Detail view of test section

Table 1 Experimental conditions

Parameter Value
Refrigerant R-1234yf
Quality 0~1
Saturation temperature 5C, 10C

Mass flux 100 ~ 400 kg/m’s
Heat flux 3 ~ 24 kW/m’s
Tube length 3,000 mm
Tube diameter 6.95 mm
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Fig. 4 R-1234yf evaporation heat transfer coefficient

according to mass flux at saturation
temperature 10C
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Fig. 5 R-1234yf evaporation heat transfer coefficient
according to heat flux at saturation
temperature 107C
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Fig. 7 Heat transfer coefficient of top and bottom
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