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Abstract

This paper presents the study of performance enhancement 

of heat transfer in a channel by grooving the heating surface. The 

experiments were conducted by varying air velocity in the test 

section to cover the range of turbulent flow (Reynolds number 

from 5,000 to 20,000) at a constant heat flux tube-wall condition. 

Experimental results were compared with the results of which 

without grooving. In addition, the grooved-surface arrangements 

were placed in in-line and stagger fashions. 

The experimental result revealed that the heat transfer rate 

and the friction factor in the channel with grooved surfaces are 

higher than the channel with smooth surface and the stagger 

arrangement yields greater heat transfer rate than the in-line one. 
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2.

 (Reynolds Number: Re) 

(1)

 Re  Reynolds Number 

, kg/m3

 V , m/s 

 Dh , m 

, kg/m s 

 (Hydraulic Radius: Dh)

(2)

 A , m2

 P , m 

 A 

 (Friction Factor: f) 

(3)

P , Pa 

 f  Friction Factor 

 f0  Friction Factor 

 L , m 

 V , m/s 

(Constant Heat Flux) 

(4)

(5)

 h , W/m2 K 

, kg/s 

 Cp , J/kg K 

Aw , m2

 Tm,o , oC

 Tm,i , oC

 Tw , oC

 Tb , oC

 Nusselt Number 

(6)

 NuD  Nusselt Number 

 Nu0  Nusselt Number 

 k , W/m K 
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e = 5 mm 

Pitch = 40 mm
D

t = 10 mm
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4.

(Constant Heat Flux) 

 (  Re  5,000  20,000) 
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