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A Study on the Heat Transfer Phenomena in Coiled Tubes
with Variable Curvature Ratios
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Abstract

An experiment was carried out for the fully developed turbulent flow of water in tube coils on
the condition of uniform heat flux. The present work was conducted for various ranges for Dean
number(1794 ~11321), Prandtl number (2.5~4.5), curvature ratio parameters (22~ 60). Heat transfer to
steady viscous flow in coiled tubes of circular cross section was studied for fully developed velocity
and temperature fields under the thermal boundary condition of uniform heat flux. The peripherally
local Nusselt number correlated as a function of Dean and Prandtl numbers. We studied the flow in
heat coiled tubes under the influence of both centrifugal and buoyancy forces in order to gain insight
into the flow pattern. In the present study, we obtained three emperical formulas,

Nu,=0.0231 Re"™ Pr* (a/ R)"" (vertical) Nu,. = 0.0241 Re*® Pr% (a/ R)"® (corrugated)
Nu, = 0.0227 Re*™ Pr"! (a/R)™™ (horizontal).
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Table 1 Maximum and minimum Nusselt
number (D=300, ReRa = 1000).

Pr max Nu min Nu
0 41.987° 221.987°
0.001 42.133° 222.133°
1.0 46.943° 226.371°
10.0 47.943° 227.943°
00 48.190° 228.190°
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Table 2 The value of Cu.

Air Water Oil
Laminar 0.5 04 0.5
Turbulent 0.5 05 0.5
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Fig.5 Schematic diagram of experimental apparatus.
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Table 3 Specification of coil (mm).

Name | Out | Wall | Fin Fin Fin
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corrugate-15 | 150 | 1.20 | 0.72 14.97 8.2
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Fig. 18 Heat transfer resultsof bulk temperature
vs.Reynolds numbers(vertical tubes).
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Fig. 19 Heat transfer resultsof bulk temperature
vs. Reynolds numbers (corrugated tubes).
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