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A Study on the Pressure Loss in Helically Coiled Tubes

ABSTRACT

The resistance coefficient and heat transfer performance are studied for the turbulent
water flow in a smooth coiled tube having variable curvature ratios and a corrugated-coiled
tube having a ratio of coil to tube diameter of 22. Experiments are carried out for the fully
developed turbulent flow of water in tube coils on the uniform wall temperature condition.
This work is limited to tube coils of R/a between 22 and 60 and Reynolds numbers from
13000 to 53000. The tube having a ratio of coil to tube diameter of 27 among the 3 smooth
tube cotls shows the best heat transfer performance. A corrugated-coiled tube(R/a=60) shows
more excellent performance than a smooth coiled tube(R/a=60) at a similar curvature ratio.
The friction factor f is sensitive to changes in the velocity profile caused by a temperature
gradient. Allowance was made for the pressure loss in the short inlet and outlet lengths and
due to the presence of the thermocouple inlet and outlet as a result of separate experimental

on a straight tube. It 1s to be expected that the allowance at the exit will be somewhat too
low because of secondary flow effects carried over from the coil |
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