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Abstract In this work, nucleate pool boiling heat transfer coefficients (HTCs) of R134a and R1234yf are measured, on
flat plain, 26 fpi low fin, Turbo-B, Turbo-C and Thermoexcel-E surfaces. All data are taken at the liquid pool temperature
of 7C, on a small square copper plate (9.53 mmx9.53 mm), at heat fluxes from 10 KW/m’® to 200 kW/mz, with an interval
of 10 kW/m’. Test results show that nucleate boiling HTCs of all enhanced surfaces are greatly improved, as compared
to that of a plain surface. Nucleate pool boiling HTCs of R1234yf are very similar to those of R134a, for the five surfaces
tested.
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Schematic of pool boiling test facility using a flat copper heater.
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Table 1 Specifications of various enhanced surfaces

Surface Plain 26 fpi low-fin Turbo-B Turbo-C Thermoexcel-E
Thickness(mm) 4 4 4 4 4
Fins/in - 26 42 42 49
Fin height(mm) - 1.21 0.44 0.76 0.49
Gasfz(z(rmrge) - 0.58 0.085 0.35 0.121
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Table 2 Some properties of R134a and R1234yf at 7C

P. C h k
Refrigerant sat Pr 3 Py 3 »f 9 f Ky 7
(kPa) kg/m’)  (kg/m’) (kg K)  (Kkg)  (W/m-K) (uPa-s)  (N/m)
R134a 374.6 1271.3 18.319 1.3611 193.16 0.08893 0.24388 0.01056
R1234yf 397.8 1153.9 22.100 1.3157 158.67 0.06930 0.19242 0.00843
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Table 3 Boiling heat transfer coefficients of R134a and R1234yf on five surfaces in W/m’K

Heat ﬂux(kW/mz)

Surface Refrigerant
10 40 80 120 160 200
Plain R134a 2026 5598 8487 11113 12925 14550
R1234yf 1975 5710 8603 11700 13720 16216
Low-fin R134a 6456 11113 15337 19355 22437 25490
R1234yf 5863 10675 15314 19809 22843 26561
Turbo-B R134a 6752 11675 14682 17276 19485 22112
R1234yf 6675 11938 15062 17914 20354 22732
Turbo-C R134a 4507 9350 11044 17572 20049 23012
R1234yf 5302 9823 13912 17759 20646 24266
Thermo R134a 9717 13252 15874 16248 16431 17676
excel-E R1234yf 9823 13579 16891 17088 17074 17721
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Fig. 4 HTCs of R134a on various surfaces up to
200 kW/m’.
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Fig. 5 HTCs of R1234yf on various surfaces up to
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