Korean Journal of Air-Conditioning and Refrigeration Engineering

Vol. 28, No. 5 (2016), pp.195-201
ISSN 1229-6422(Print), 2465-7611(Online)
http://dx.doi.org/10.6110/KJACR.2016.28.5.195

A =EE T 472
=xof| 25 AlF™ of 2

o R-134a EH|5 ETE

An Experimental Study on Pool Boiling Heat Transfer Enhancement of Structured

Tubes Having Three-Dimensional Roughness

7 W 8 (Nae-Hyun Kim)'

SEE TP PR E

Division of Mechanical System Engineering, Incheon, 20012, Korea

(Received March 12, 2016; revision received April 8, 2016; Accepted: April 14, 2016)

Abstract Enhanced tubes are widely used in air-conditioning and process industries. Structural tubes having three-dimensional
roughness are well known to be able to significantly enhance pool boiling heat transfer of refrigerants. In this study, five
structural enhanced tubes having different fin density, fin height, and fin gap width were tested using R-134a. Results showed
that the heat transfer coefficient was increased with increased fin density. Within test range, the effect of fin height on
pool boiling heat transfer coefficient was insignificant. The heat transfer coefficients of the optimum configuration (2047
fpm, 0.21 mm gap width) tube were lower than those of other commercial enhanced tubes. This might be due to the larger

fin gap width of the present enhanced tube.
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Fig. 2 lustration of six commercially available
enhanced boiling surfaces : (a) Low-fin tube
(b) Trane bent fin (c) GEWA-TX (d) Ther-
moexcel-E (e) Turbo-B (f) GEWA-SE.
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Fig. 3 Structured enhanced tubes of the present study.

Table 1 Geometric details of the enhanced tubes

Tube fom Fin(::eri]?)ht e Fin ge(xrp; ,:;idth g
(@) 2047 0.59 0.21
(b) 1890 0.64 0.17
(c) 1654 0.84 0.37
(d) 1654 0.58 0.34
(e) 1575 0.68 0.36
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Fig. 4 Schematic drawing of the test apparatus.
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Fig. 5 Detailed sketch of the test tube.
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Fig. 6 Smooth tube heat transfer coefficients
compared with those by Cooper(zs) correlation.
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enhanced tubes.
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