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Effects of the Corrugated Tubes on Pressure Drop in Concentric Annuli
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ABSTRACT: The present paper presents the experimental results of pressure drop of water
flow in annuli with spirally corrugated inner tubes in the turbulent flow regime. To under-
stand the underlying physical phenomena responsible for heat transfer enhancement, pressure
drop data documented elsewhere are combined to compare with those obtained from the pre-
sent experiment for the Reynolds numbers of 1000 to 8,000. Friction factors were found to be
functions of trough depth, pitch and angle, and the annulus radius ratio. Frction factor in-

creases in the spirally fluted tubes were larger than those in the cormugated tubes.

Key words: Pressure drop($t® 7}+3}), Spirally corrugated tube(th4d 33 %), Turbulent flow
regime(t5#2 9 9), Concentric annulus(e}F &),
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Fig. 1 Details of test secton.
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Fig. 2 Schematic of experimental setup.
Table 1 Test matrix for pressure drop measurements
Inner tube Outer tube
DS Dm' Dw P » - * * Dgf
Annulus [mm] | [mm] | [mon] | Cmmd N ¥ e P 8 (o]
T 95 7.68 9.28 2 1 0.368 0.022 0.22 0.96 25.2
Tz 8.5 71.52 912 5 1 0.362 0.044 0.55 0.89 25.2
Ta 125 10.79 12.39 6 1 0.492 0.048 048 092 25.2
Tz 125 10.53 1253 10 1 0.497 0.056 0.80 0.84 252
5Ta 125 10.71 12.31 10 3 0.488 0.13 0.81 0.68 252
Ta 158 13.88 15,48 7 1 0614 0.045 045 091 252
T3z 1538 13.97 1557 10 1 0.618 0.045 0.64 0.89 25.2
Sot 95 79 95 0.377 252
Sz 125 109 125 0.496 25.2
S 15.8 14.2 158 0.627 25.2

D; ! Original smooth tube diameter

D, ! Volume-based grooved tube inner diameter

D,

P : Flute or corrugation pitch
N ! Number of flute or corrugation starts

! Volume-based grooved tube outer diameter

Dy : Inner diameter of outer smooth tube

S ! Smooth tube
STz @ Spirally fluted tube
T : Spirally corrugated tube
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Fig. 3(a) Example of spirally fluted tube.
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Fig. 3(b} Examples of corrugated tubes.
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Fig. 4 Friction factors for smooth annuii.
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Fig. 5 Friction factors for annuli Tn and Ti.
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Fig. 6 Friction factors for annuli T2, T and
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Fig. 7 Friction factors for annuli Tm and Tz
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