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Condensation heat transfer of R-1234yf in horizontal tube
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Abstract : Due to environmental problems around the world, HFC refrigerants have been used instead of
CFC and HCFC refrigerants with high ODP in the field. But, these refrigerants are also subject to
regulation due to their high GWP. Accordingly to cope with the phased regulatory planning of HFC
refrigerants, with low GWP. Among HFO
refrigerants, the working fluid R-1234yf (GWP:4) in this paper is similar in thermodynamic properties to
R-134a (GWP:1300). The experiment results are summarized as follows. The condensation heat transfer
coefficient of R-1234yf in the double tube heat exchanger increased with increasing mass flux and
quality. The condensation heat transfer coefficient decreased with increasing saturation temperature, but at
high mass flux and high quality, it had little effect on saturation temperature. As the temperature
difference between the coolant and the refrigerant increased, the heat transfer coefficient tended to
increase. The condensation heat transfer coefficient of R-1234yf is lower than that of R-134a in almost
all quality. However, at low quality and low mass flux the condensation heat transfer coefficient of
R-1234yf tended to be greater than R-134a. Due to the difference in refrigerant physical properties such
as density, surface tension, and thermal conductivity of the two refrigerants. As a result, it is believed
that this paper could be used as a foundation for the optimal design of condensers using R-1234yf.

related companies have developed HFO refrigerants
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: Diameter [m]

: Mass flux [kg/m’s]

: Gravity acceleration [m/s’]
. Heat transfer coefficient [W/m’K]
. Enthalpy [kJ/kg]
: Thermal conductivity [kW/mK]
* Length [m]

* Heat capacity [kW]
: Temperature [C]

: Velocity [m/s]

: Quality

: Pressure [MPa]

: Martinelli parameter

ag|A 22Xt

: Density [kg/m’]
 Dynamic Viscosity [kg/m's]

(o]

F=Ms

: From liquid to gas
. Inner

: Inlet

- Liquid

- Outer

: Outlet

* Refrigerant

: Subsection

- Latent Heat

: Sensible Heat

- Coolant

- Two phase

© All mixture assumed to be vapor
- Vapor

- Wall

: Reduced

- Critical point

: Specific heat at constant pressure [kJ/kgK]

1N 2

A AAZeZ FAAEAZ dFHT Ao W
TEFREFANANE 2EF 37 A F(0DP)7} &
£ CFC(chlorofluorocarbons)Al  Juj2} HCFC

(hydrochloro-fluorocarbons) Al ¥ wjE th4ls HFC
(Hydrofluorocarbon) Al vl & A-8-3f $ith. s}ARE
olg W= AT2dEA5(GWP)7F =oF o] &
& Aol =tk HFCA Wele] @A
A AZel thAstr] e A AAHoE Hddh
A77F AFHA glow, I A A Y

Ztguty e HFOA Wwizl SA4sdch sig
HFOA WJullo] tigh A= tFstAl 18 Fol
5 ol

I, 3 F R-1234yfe] SAGEA Y AT
£ 2000t S0 gElAd ohdt =EEe] @
zHoH, gEHl FHATE keI 2ok

Del Col &"& W7 0.96 mm FollA R-1234yf
9 $F HGAFE SA3Y R-13428} ¥l W3}
Atk Wang 52 R-1234yfe] &% dAGAY
o] A 100~400 kg/m’s2] FF F<5, E3LE 40~50C
of| A Zﬂo}%t} Yang §7& ol Al R-1234yf
9 R-13429] SE5EAD| i3] AP

ool FYAT Azs v|Fo HYS o
R-1234yf(GWP:4)= R-134a(GWP:1300)$} <& <}
2 BAX7} vlssio) shAINE R-134a0) B)3)] A
So] M E3EE R-1234yfe] 4&E AR ¢
3 dwgr] HH3} HAE 53t 452 =Y
T Yes FEE F Utk @A R-134a9)
R-1234yfe] 432 54 45 T3 A9 dn
3] A 71z ARE AFss Aol B =&
2 o]t}

2.1 ZxE MH

s &3
Fig. 12 2 Wz BAe] &5 dda 494

2ol AMekmelth. 3%

g E o8, 4 =88 A

o2 ARG W &85F= 7

Fg 2dsta AFREAE

E
rr
l
)
o
R}
A o
o
—

SAAEIZOIO|X] H253 2=, 2021 42 81



X

0o

S W R-1234yf SF GTE A

L0

Pressure sensor Sight glass

T-type Thermocouple

"@“-m

Filter Dryer C -
Y —

i [ L]
=1

E 1 Brine flowmeter Brine pump  Thermostat l E
P a2

Different Pressure Transmitter f

Brine flowmeter

@

|

Thermostat ﬁ
Brine pump

Fig. 1 Schematic diagram of Condensation heat transfer experiment equipment
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Fig. 2 Detail view of test section
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Fig. 3 R-1234yf

coefficient for saturation temperature 50C

condensation heat transfer
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Fig. 4 Comparison of R-1234yf condensation heat
transfer coefficient according to saturation

temperature with G= 1,150 kg/m’s
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Fig. 5 Comparison of R-1234yf condensation heat

transfer coefficient according to coolant

temperature with G=400 kg/m’s
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Fig. 6 Comparison of R-1234yf condensation

heat transfer coefficient according to

coolant temperature with G= 1,000 kg/m’s
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