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ABSTRACT

The present paper is to present the results of studies of pressure drop in annuli with
corrugated and spirally fluted inner tubes for the turbulent flow regime. To understand the
underlying physical phenomena responsible for heat transfer enhancement, flow mechanism
documented elsewhere are combined with pressure drop measurements to confirm the friction
factors obtained from the annuli with the grooved inner tubes for the Reynolds number of
1000 to 8000. Friction factors were found to be functions of trough depth, pitch and angle,
and the annulus radius ratio. Friction factor increases in the spirally fluted tubes were
larger than those in the corrugated tubes.

Key words: Pressure drop(¢t#7al), Spirally corrugated tube(\}4s}3 ), Spirally fluted
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Fig. 1 Schematic diagram of experiment setup
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Table 1 test matrix for pressure drop

measurements
Inner tube Outer
tube
Ds Dvi Dvo P N Doi
Annulus
mm | mm | mm mm | mm mm

Tu 95 | 768 9.28| 2 1 [25.2

T 95 | 75219121 5 1 252

Ta 125110.79]12.39| 6 1 [25.2

Tz 125]10.93]12.53] 10 1 1252

STa 12510.71112.31| 10 3 1252

Ta 15.8113.8815.48| 7 1 [25.2

Tse 15.8(13.97 (15657 10 1 [25.2

Sa1 95 179 195 25.2

Soz 1251109 1125 25.2

Soz 15.8114.2 158 25.2

Ds : Original smooth tube diameter

D.i : Volume-based grooved tube inner diameter

Dv : Volume-based grooved tube outer diameter

P : Flute or corrugation pitch

N : Number of Flute or corrugation starts

De; : Inner diameter of outer smooth tube

STy : Spirally fluted tube
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Fig. 2(b) Examples of corrugated
tubes
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Fig. 3 Details of test secton
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Fig. 4 Friction factors for smooth annuli

Fig. 4= &8 2 %o g 2 d79 g
£, r= 0377, 0567, 28]l 0627 @) F A3
Atk HZE fatd U APz A
Bl ot o2 Garimella 579 A%E T st
A7e Aze vlmsd  YolE=47k 3000
ol el dE R I oM AT AN
7} L4 E @A IS BAFET. o
A AL A HFHAE FrE ALF nry
ol @ A1V g AL BAT o=
dolsz4o Ao g ARz Alrgrl
Tacho 5%& WG HIAA v Ao gt
vl R AF] FRBALL ol Zo] T3t

= Re -2

e

a8l Kakac $9% do)==471 50000) 49
A% Tacho 5%9 AaBaA4E £33t oz
g o)lF Tl F vlEAF AP L olge} 2
o) Fateh.

fo.a=f(1+0.0925r") 3)

A7M fur B Ao o olRASE A
gAolth. Eq )2 99 274 2 B a9
€ ¥MHdE iAHn} S84 E n@ s 271
gotn 2uss 3o} ofd] digh F713U AF
7} 78 otEAS B4 + 65
% olul oI}t Fig. 5= H7o] 95 mme] ¥
gozRy Ay YH dyBse ojBAS: 3

M-103

w7} e getel X e w

X :~:: '~.3“‘ '-:8822 R

[ X8 o )

Friction factor, {

e ——
e —
..
-

004055 . R 15000
Re
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Fig. 6 Friction factors for annuli Tai,
T2 and STxn
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