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(A Study on Flow Characteristics of Confined
Circular Jet within Pipe)
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Abstract : The present study is aimed to investigate flow characteristics of confined jet flow within
circular pipe. Numerical method based upon revised SOLA scheme which secures conservation form
of convective terms on irregular grids by interpolating the variables appearing in staggered meshes is
adopted on cylindrical coordinate formation. Computation was carried out for two kinds of Reynolds
number, 10° and 1.5X10° defined by diameter of outer pipe and time-mean driving jet velocity.
Results show that periodic vortex shedding from the jet mixing layer is profound and related unsteady
flow characteristics prevail over the entire region. Spatial distribution of pressure and kinetic energy,
fluctuation of static wall pressure, together with radial velocity components are examined in terms of

instantaneous and time-mean point of views.
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L :length of circular pipe
Fig. 1 Geometry of Confined Jet

Table 1 Computational Conditions

item Conditions
Pipe Diameter D
Pipe Length L 15D
Jet Nozzle Length L1 1.5D
Down Stream
) 12 13.5D
Pipe Length
Nozzle Thickness t 0.06D
Inner Diameter d 0.34D
£
Reynolds Number Re 0" s
1.5%X 10
Grid Number NoeXN- | 302X52
Maximum Grid Size 0.1
Minimum Grid Size 0.01

VD = [AVrae1yn+ BVra an ]/ (A+B)
Vers iDVensrn+ CVxa15] 1{CHD)
Vero [FVr6 0 + AVrairp ]/ (A+F)
Vit = [DVxa 4 + CVx6 3]/(C+D)
Vets [AVrastd + BVra 9]/ (A+B)

Vik= [Vxprg + Vxan]/2

VL= [Vxap + Vxetpls2
Veo = [Veapn + Vean]/2

Vei= (Vien + Vienl/2
Vb = [E Vxap + DYxain]/(D+E)

j(r) L Vrein I
T * Variables
Irtm=C Vxeid Vxan  |nierpotated
‘l value
ar, =i Vo
Arp = E .
CoT i(x)

Fig.2 Variables Allocation on Irregular Grid
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(a) Re=10°, T=160
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{b) Re=15Xx 10°, T=152

Fig. 8 Distribution of Instantaneous Kinetic Energy (1.5D~6.0D)

(a) Re=10°, T=160
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