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Abstract — An experiment was carried out to evaluate performance of heat transfer and fluid flow with the
pure water and ethlylene-glycol using various wire coil inserts under horizontal single phase conditions. The
tube inner diameters were 11 mm and 13.88 mm, respectively and the test tube length was 760 mm. Heat
transfer coefficients for both plain and enhanced test tubes were calculated from measurements of tempera-
tres, flowrates and pressure drops. Rough surface analysis was carried out to find characteristics of heat
transfer and pressure drop for the various wire coil inserts, Correlations in a power-law relationship of the
momentum transfer roughness function, the roughness Reynolds number and the helix angle for pressure
drop were proposed the rough surface tubes.
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Table 1. A summary of conditions and correlations.
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Authors Medium Reynolds Tube type Phase Correlation eqn.
number
T
Kummar, R. & Judd, Water  6,000-100,000 Wite Coil  Single _ Py | or 3
R. L. (1970) Inserts Phase 0T (&J Re, Pr
Sethumadhavan, R. Water 8,000-80,000  Wire Coil Single  R{h")(h%p D, )***=0.40 (h")*"*
& Rao, M. R. (1983) 50% Glycerol 3,000-15,000 Inserts Phase  G(h', P)(Pr®*®)=8.6 (h*)** for 25<h*<180
Uttarwar, 5. B. &  Servotherm Qil  30-700 Wire Coil ~ Single  Nu=1.65 tano(Rey,) 3= "> 1 P> ¢
Rao, M. R. (1985) Inserts Phase
Nag, S. & Rao, M. Water 6,000-40,000 Ribbon Coil  Single  Nu=0.031 Re™Pr"* (0=51"
R. (1987) Inserts Phase  Nu=0.037 Re™ Pr™ (0=66")
Nu=0.050 Re** Pr™* {0=79°)
Mehmet, E. A et al. Air 2,000-60,000  Wire Coil Single  Not Avaliable (Graphic Form}
(1994) Inserts Phase
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Fig. 3. Schematic Diagram and Geometric Properties
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Nomenclature

: heat transfer area (m?)

. specific heat (klkg K)

: tube inside diameter (m)

: volumetric hydraulic diameter (m)
. wire diameter (m)

: Dracy friction factor

: mass flowrate (kg/s)

*, Pr) . heat transfer roughness function

: heat transfer coefficient (W/m’ - K)
: roughness Reynolds number

. roughness height (m)

. thermal conductivity (W/m - K)

: length (m})

: Nusselt number

: Prandtl number

. pressure drop (kPa)

: heat transfer (W)

: momentum transfer roughness function
: Reynolds number (pVD./U)

: Stanton number

: axial point velocity (mv/s)

: shear velocity (my/s)

: bulk average velocity (m/s)

: radial distance from the wall {m)

. dimensionless radial distance from the wall

Greek Letters

o . helix angle (deg)

p : density (kg/m)

u ; dynamic viscosity (m%s)
Ty : shear stress (Pa)
Subscripts

f . floid

h : hot side

i . inner side
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: maximum value
. outer side

: wall
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