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SIMILARITY SOLUTIONS OF PLANE PLUMES AND JETS USING
k-¢ TURBULENCE MODEL

& IS #h N
By Yusuke FUKUSHIMA

The vertical plane plume and the plane jets are investigated analytically. The math-

ematical model used herein consists of the continuity equation of flow, the momentum

balance equation in the flow direction, the diffusion equation of concentration, the equa-

tion of kinetic energy of turbulence and the equation of viscous dissipation rate of tur-

bulence. It is shown that both flows have similarity solutions by this set of equations.

The similarity solutions are independent on the Reynolds number and are the functions

of the buoyancy flux for the plume and the momentum flux for the jet. The similarity

solution can be obtained numerically. The velocity distributions of the plane plume and

jet are explained well by the similarity solution. The predictions of the width of concen-

tration are somewhat smaller than the experimental results.

Keywords . k-¢ turbulence model, plane plume, plane jet, similarity solution
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Table1 Summary of calculational results.
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Cub=Cmuwbl/z[mfgd§=Cmaxumaxbl/zll

.................................... (50)
ZosE, BRORE BYEHRE, BESKROLIIZ
Koons,
H L
u=%um b=IT:bl/2 C=f0m ............... (51)

A (14), (15) 5, BRKERITHT 5FTHRED, KR
DEHITKDONS.
We _ F()
u  Frax
ZhiIZHLTYF v — Py rHiE, R (31-c), (51) »
SWMD EHITKDEND.

Rycb_Imeaxﬂl/z
Ri= ufmx =

Eo=_

72
IZ max

Umax 2 Fmax

Table 1 K AKBIFTEB NI (47)~(50) DS &,
A (52), (53) TEHS N ZETHRE, BFEHYFv—
RV EaEEHTRY. BROETHRENE, SEER
DEFTREDN 0.8 5T H 5.

6. # £

FPHOKTEEBEREEROBE % k- LT 7V
KRB L. Z08R, WIhoBEL HBERZS
LB Z L2 & ER U, OB L0, BEAN
DOREELBEOHHHEZRD LI LN TEBIEPVTE
KEWTFHRDFZBER bHAHZ EHNTE 5, HEUMD
BUEMT 21TV, EREREHEL R, BEERE
BROZFNZFNOWESHICOVTH Y B %
HBIENTE 122U, BEEBEZOHHIZONT,
FHEMEIEAEIC A TIESDIREI/NS WEAEDS A SN
fz. TORIKDVWTE, ERSPZOEVLAL VK
TITONTBVEROFEEN+H TR ARV EHAERE
LTHESINS.

R CHBICAOERIIHBHRAS O LA VA
BICRESNTWHWA I &, HERN EEnSEs Ol
BORESEINTVARVIEE, EFLORYMEE X
ST 2RENHAH. BT L4 VWLHEDNI W
MNICBATE2ETIVORBSBRETCHELEZZHN
5.

# B R)IERMERESEAERRICE, BY
BRXDOBNEZIHELBICHBLEZREOLEL
oo i, KEEE TR BRICIREORES FE-
TOREW., TCREUVTEREZ BEXRLET.
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gc'w  _ guldc/dx) _ gdc/ax) .. (A-1)
v(du/3z)¢ w{ou/dz) (ou/oz)
2T, WRFAAOHIhAY—VE L, ChEBERS

BROEXAr—NE b&dhE, K (A1) BRO LS
.

9TE _

v(ou/827  (Umax/b)P Umax L
ZITREEHYFY—- FYVE R E1L CHEARTHAI
NxL, BREBELOS ETIE /LKL TH B0 5,
gouw EELN T AU F —EREIC AR THHIT/NE <
R/WTES.

ge/L _gcbb_p b (A-2)
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