V5o VPV aziio 11 0,k Y 0595 1FA5 Jla /oo L g Lol Seilo

s A
fub)fubu&?&)ﬁgf‘i,{f

b ue b
DOI: 10.22044/jsfm.2017.929 u/bg‘"?%;

il dgS— 55l by 30 190 LU alawgas o BT JBlS )2 (ow)

T 919192 (25 po s 9"l duras " oy o Lo
Oll 033 03 SESNS (Silo st (5 5SS (Gl !
Ol Il 3 sl ol g ¢y bimmnn olEES1S (Sl  aviien Sl ¥
Ol SLLS LS e b9l qotzmo «Sslso (quigen slobins! T
WWABNYN « 1oy o, VYA Ve F 16,5550 o b VYY) V10 il s go b ¢ Jiiuno Ao

oSz

gk ) Hoaps wlgtul 93 G el slad yo jgame by da BN (65, SeSiglacl &y Al G (ol o
mojlail baailgial jome Sbial) 5o (rne (galali 93 (o by Liad IS s BT (pai oliie il (o) (225 ok (&35S
las ;o 5ol slaals S 5 05 atadl Ml oad olml 55 5k by «sy5me 5 Hgd S, S8 Bk Gub a0 S (S
4 s L0 Cuond 3l 45 wiad eolil Lol ady gl GUT Lulyd L lse 5 Jele Sl glsie 4 O aiad ol ssil>
sl @l ad solitul (lyz 3l e ST Bl 0 el Gyl 5 S8 (e jlate 4 Wiad 5,5 sl slad S5l
a1 e Slygs s0li, soe il b s Lials T b1, aa 1 wdle Guyia o adl e lgn slacl 45 wols ol
Sael 3 4 5 s piege Jl Gl 5 ok slaads S 5o s oS Bl s b 45 sloassy 123l Sl
a2 sl 015, ) 5 sl o 2 3 O IS 5 ol iy Wil a0l S 5alS oSS g 355

ol (65570 by g laals 5 ol e 5l lis aS amo e (il 38l 1) ae GBI il c(g 595 jalaiy sae il aS

aadl b ,e e O eSS 5l dga slaule guudS WlelS

Experimental Investigation of Head Resistance Reduction by Air Bubbles in Turbulent
Couette-Taylor Flow
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Abstract

The effect of samll bubles injecting on the head resistance of the flow closed between co-axial cylinders
(Couette-Taylor system) was experimentally investigated In this research,. The Pressure difference of flow
between two certain point along axis cylinders was measured to determaine haed resistance. According to
variations of rotary and axial Reynolds numbers, the made Couette-Taylor flow was fully turbulent and
Taylor vortices appeared in the annulus gap. Water as working fluid and the air with room condition were
used to produce small bubbles which were injented into anuulus gap at the bottom of system. Flow
visualization technique is used to determine diameters and distribution of bubbles in flow. The preliminary
results showed that the air bubbles can reduce the head resistance up to up to 60% in the best case. Head
resistance is increased as the rotary Reynolds number is increased, a phenomenon which can be explained in
terms of the accumulation of bubbles into Taylor vortex cores and enhancement of momentum transfer.
However, in the small rotary Reynolds numbers, the reduced fluid density by air bubbles plays a major role
in head resistance reduction. In this regime, it observed that incresing axial Reynolds number promotes head
resistance reduction, which is due to damping vortices by axial flow.

Keywords: Air Bubbles; Taylor-Couette; Skin Friction; Turbulent Flow.
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