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Numerical analysis of turbulent flows in the helically coiled pipes of heat transfer
Seung-Hyun Kwag
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Abstract: The flow analysis has been made by applying the turbulent models in the helically coiled tubes of
heat transfer. The k- & and Spalart-Allmaras turbulent models are used in which the structured grid is applied
for the simulation. The velocity vector, the pressure contour, the change of residuals along the iteration num-
ber and the friction factors are simulated by solving the Navier-Stokes equations to make clear the Reynolds
number effect. The helical tube increases the centrifugal forces by which the wall shear stress become larger
on the outer side of the tube. The centrifugal force makes the heat transfer rate locally larger due to the in-
crease of the flow energy, which finds out the close relationship between the pressure drop and friction factor
in the internal flow. The present numerical results are compared with others, for example, in the value of
friction factor for validation.
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(a) Configuration of helically coiled pipes

(b) Grid generation process

(c) Grid generation view

(d) Computational grid

Figure 1: Configuration and grid of helically coiled
pipes
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Figure 2: Pressure

contours at Re=10,000 for

Spalart-Allmaras turbulence model
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(b) d/D=0.041
Figure 3: Velocity contour at

Re=10,000 with

curvature ratios of d/D
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Figure 4: Pressure contours at Re=25,000 for

Spalart-Allmaras model
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Figure 5: Pressure contours at

Spalart-Allmaras model
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Figure 6: Velocity contours at Re=100,000 for

Spalart-Allmaras model
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(b) d/D=0.041
Figure 7: Velocity contours for k-¢ at Re=100,000
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Figure 8: Axial Velocity (inner wall at r/R=-1, outer

wall r/R=1)
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