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Fig.11(a) Turbulent intensity profile in eccentric
annulus (Z-direction).
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Fig.11(b) Turbulent intensity profile in eccentric
annulus (r-direction).
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Fig.12 Reynolds stress profile in circular tube. Fig.13 Reynolds stress profile in coaxial double tube.
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Table 2
circular tube
rw [Pal Re = 1.6X10*[—] Re = 3.0x10%[—]
experimental 0.22 0.70
calculation 0.231 0.695
coaxial double tube
Re = 1.6X10%[—] Re = 3.0x10%[—]
tw [Pa]
QOuter tube Inner tube Outer tube Inner tube
experimental 0.9 1.0 2.64 3.0
calculation 0.8910 0.9852 2.6672 3.0431
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Fig.20 Eddy diffusivity in eccentric annulus.
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Nomenclature

Deq - hydraulic equivalent diameter [m]
D; . outside diameter of inner tube [m]
D, - inside diameter of outer tube [m]

e . eccentricity ' (-]

' mixing length defined by Prandtl [m]

Re : Reynolds number (-]

Req . Width between inner and outer tube for coaxial [m]

double tube

R radius of tube [m]

ro . radius of a circular tube [m]

S distance between the center of inner and outer tube [m]
u : velocity (in z-direction) [m/s]
u™® . friction velocity [m/s]
uay . cross-sectional average velocity [m/s]
Umax - maximum velocity [m/s]
v . velocity (in r-direction) [m/s]

y - distance from wall [m]
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Ymax . distance from wall to the location of the [m]

maximum velocity

€ [ .eddy diffusivity defined by Boussinesq [m?/s]
7w . wall shear stress [Pal
Superscripts
’ fluctuating

time-smoothed

Subscripts
o . outer tube wall

i . inner tube wall
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Turbulence structure in Circular and Annulus Ducts (1)
— Turbulence and Reynolds Stress

Hisashi Miyashita, Yoshihiro Shibata, Tatsuo Nishimura

An experimental investigation was performed to study the turbulence structure in circular
and annulus duct in region of the turbulent flow.

The Velosity distribution, the turbulence intensity distribution and the Reynolds stress
were measured by two channels hot wire anemometer in order to examine the turbulent trans-
port phenomena in two ducts.

Those distributions were compared in the case of two kind of ducts and two Reynolds num-
bers.

The results obtained in an annulus ducts was also compared with ones obtained for a part of
most wide in eccentric annulus duct and effects to eccentricity in inner flow was observed.
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