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VERIFICATION OF ENTRAINMENT IN TWO-DIMENSIONAL TURBULENT
BUOYANT SURFACE JET BY ALGEBRAIC STRESS MODEL
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By Akira MUROTA, Keiji NAKATSUJI and Youichi NAKATSUJI

The flow development and the entrainment process in a two-dimensional buoyant sur-

face jet are discussed by numerical experiments using the algebraic stress model, which

has been examined through the comparison with measured turbulence quantities in the

previous paper (Murota et al., 1989). The calculated results are in good agreement

with the empirical relationship between the entrainment rate and the Richardson num-

ber. It also shows that the dependence of entrainment rate on the Reynolds shear stress

changes drastically at the shear layer Richardson number of (). 08, whose value corres-

ponds to the critical value obtained in stratified shear layers theoretically and ex-

perimentally,
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Fig.1 Streaklines indicating entrainment process.
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Fig.2 Comparison of calculated decay of surface velocity and
surface buoyancy for different Fd,.

REW 200, ZLTHOTATCOYHEBORTAM
AEe% 0.0 LIKELTHBY, ETRBOMMIT-THA
V. ZRIZE DD 5 THEBKS U X RV T REEE
< TEEINDORHEIEED,

Fig. 2 ik ERmE U, 30 B, O FAHEENL %
ER S ERTTRRICHE - TRY. R Ofh#z i3t ER
BTHsH. HKorzyiz, EH - IV OERERZ A
k%308 ¢, Chu-Baddour® OERZER L EB VTR
THE. BEIN- PR Fd PARENEE, 2F0,
WEREDRIWNEWVWESE, U, B DR THREERSE
WRELBBENVHIERPOHSNTVWEHEREES,
FEAERIHBRWRIFICFREIL WA 2 Ebo 5. 0
F1OEBTNEAE, 2/H>10 OFEET U, OBR
ENBDENEOB-TNBZETH B, NITFIHY
DOR—9 TR U 12 BEEHRN S BLEERokTH 2
By 23y M o (=w/T) OREFEST (x/H
=10) KBWT, KEMIETE a>1.0 L85 &,
T b 5EEBOERERESYE OELRIKE F LR - T
WBZEMLLBEETED. FOMEAE Fdy BD/HNE W
FEHEECHY, ZEEFEEERBEORETH B
(Munk - Anderson®, Launder” £H8).

Fig. 3 (3B DIE S M5 0 5K D 12 L EHEIE Hos
OWTHAZLOREZRY. BE I V- FE Fd, »
KEWVIEE, FEFIB Hs OB 1 XE < 23R
&5, 0 0EE& 20T 572012, x/H=10~
100 OETHEH U I3 U EK dHos/dx 2K Tz, 20D
fEix Fdo=3.0, 6.0, 9.0 % L T % h &1 0.005,

EH - it - Hit

L} LR LA |'| T T rrrer || T T T TrIr 1)
_l'_kg; B Simulation Experiment b
Ho [ Murota-Nakatsuji Chu-Baddour T
- Fdg Fag Fag |
—— 3.0 a4 2.38 ® 6.55
) —-— 6.0 o 3.3 v 9.4l
0y e 90 O 6.00 * s ?
s st 4
X o ]
- b 3 ","’, . B
10°F -
S W AT | ST WETI N L1 aaead
0 1 2 3
10 10 10 x/Ho 10

Fig.3 Comparison of calculated spreading rate of half-depth
with measured data for different Fd,.

0.020, 0.032 THB. “IXKLEBHEEF (Fdo=o)
DEBRERED dHos/dx=0.072 TH otz 2 & EHET
&, BREBILOMEIRBHEEBROESVIZKEE
BLTWSZENDP 5. Hys OEtERSRE Chu-Bad-
dour DEBRAEREHE T 2 & LIS OB D 20,
EH - I OERER S I HENRIFIC—ET 5.

(2) EfTHMEETERBHE

Fig. 4 1 x/H,=10, 40 I35} B3RE S EHE W O#n
BEAESTERT. BKEELERAL THha oI,
WRHETHARR U 2E8i A BRNKRATEI &K
Lo TEHANDG., KA U=0.0 &7 28R % T L
THY, FEOLITIHETIAEOREN, FERE
Tk s K TBTEAE LA ORBSERLTVS
OWBEINS. BROEZHS, BEINV—FH
Fde W KEWIZE, 2F0, CARSRSAZNEE,
W OfEstEid Ak E <, $hELAZOBRPERTH .
W RT3 2> T/ha< /55,

SHE AT AREDRAME W 3EBABOOTLTHT
HEREU, 205MERE LEE THD. Z2hEVDY S
BIEEICHEYT B EEATED. 22T, XBRED
R AREECERS Do BITEE Ve (=d [
Udz/dx) & Waax OBEEFNIER, BN _FEE

W/Uo x10? W/Uo x10?
. 0.0 \ 230 ) L-2i0 O,y 2.0

>

' .
4
;
et
o
A Il
—4—”‘(

b
o

P
Pragaededr—

Z

== 2.0 /1
Ho /!

’

x/Ho=10 )
1z

Simulation ,4— Ho
Fdg /{4 .04

— 3.0 ot
3 FT j x/Ho=40
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Fig.6 Comparison of calculated entrainment rate against shear

layer Richardson number.
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