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Friction and Heat Transfer Characteristics of Enhanced Tubes with Internal Ribs
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ABSTRACT: The objectives of this paper are to study the heat transfer characteristics on
enhanced surfaces, to develop experimental correlations of friction factor and Nusselt number,
and to provide a guideline for optimum operation conditions at low temperature boiling for
practical refrigeration applications. The working fluid (water, EG 30%) flows inside the en-
hanced tube and Rl134a boils on the outer surface. Two different types of Turbo-B tubes
(Tube I and Tube II) are tested in the present study. The results show that Tube I gives a
higher heat transfer coefficient with higher friction factor than Tube II. The present study
provided experimental correlations for friction factor and heat transfer coefficient with error
bands of £5% and *15%, respectively.

Key words: A% X9 (roughened surface), ©h& Al 4(friction factor), @ & A5 (heat transfer
coefficient), FA}8 S (similarity function)
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Table 1 Geometric details of test tube and experimental conditions
Geometry (mm) Friction (Re X 10%) Heat transfer (Re X 10°)
.| D;=1495| 30% E.G Water 30% E.G Water
e¢=0.29 Q=45kW | Q@=89kW
Tube-1
p=132 | 5<Re<65 |10<Re<213| T,,=—-9TC| T,,=6TC
a=238° 37<Re<18 | 15<Re<102
D;=214 30% E.G Water
e=0.32 Q=89kW
Tube-1I
p=184 33<Re<68 T, =6C
a=36° 33<Re<72

P101
(INVERTER)

P

T

Cv:
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:pump
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CHILLER
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: temperature
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 2 Tube performance: f versus Re.
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Fig. 4 Tube performance: ; versus Re.
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