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An Experimental Investigation of Temperature Effectiveness
of an Adiabatic Flat Plate Covered by a Three-Dimensional
Wall Jet Flow,

ond Report: Wall Jet Flow Issuing from Binary Square Nozzle

Takashi NAGATA and Kenyu OYAKAWA

Summary

In the previous report, Experimental results of the jet development and the
temperature effectiveness on the adiabatic flat surface in the three-dimensional wall
jet flow are discussed. This paper deals with a continuous experimental study in
which the flow and the temperature fields on the adiabatic flat surface in the three-
dimensional, incompressible, turbulent wall jet flow issuing from two square nozzles
are discussed.

Maximum velocity decays and growthes of half-velocity widthes on both central
lines of the nozzle and the flow, growth of equi-velocity lines, and distribution of
the temperature effectiveness are reported with varying the central distance of
the nozzles, the injection velocity and the’temperature of the injection jet. The flow
fields of such jets are found to be characterized by two distinct regions; One shows
two peaks flow and the other shows one peak flow which is observed at far
downstream. The flow patterns as well as the temperature distribution differ at
both regions. Transition points between these two situations are much depending on
the central distance of the nozzles, but less on the initial velocity.

Flow visualizétion, with using oil-film technique, has been tried to observe and
grasp the induced flow situation (or entrainment of surrounding fluid) along the
wall, and reasonable explanation for the velocity defects in the mneighbourhood of

the potential core regions could be obtained by its photographs.
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Table 1 Location of the thermocouples mounted on the adiabatic flat plate (UNIT:mm)
\?ﬁﬁ@r ‘ [ i ’
xﬁﬁ\\_{-ﬁl 2| 3! 4|5|6|7|8l910 11 12/ 13 | 14 {15 |16 |17 |18 |19 | 20| 21 | 22 | 23| 24
ofrE~N | | | | e
= 5mm | 23 i i | ! ‘
= 10mm | 23 | : |
C= 15mm | 23 } !
i
— 25mm | 48| 43 38! 33128231813 8! 3 —2/—7,—12/—17 —23|—28 —33(—38 —43 —48
= 35mm | 23
= B0mm | 23
= 70mm | 23
= 90mm | 68| 58| 48 43|3833[28)23/18)13 & 3 —2 —7‘—12—17 —98|—28| 3388 43 — 48| —58|—68
1=110mm | 23 0 ’ 5
J=M%m183n63%wmwmmnl&m%5?0:4—m—m—m—%
K=17Cmm | 23} 0 ’ # ‘ ‘ \ ‘i
L=mmm,93%73%%ﬂ%mmm@5oLﬁ}m}m—m—wpm—%—m}m—%
M=240mm | 28 0 | | | % 1 ! } |
N=2CCmm |113/103 931 53‘73531534333231 1311 3 o‘ —73—17 *
0=360mm |23 | ’ | o ‘
P =42Cmm 138123108 937566348!332313! 3] 0 —7!—-17;
Q=52mm 153¢38133108'9’57863483323_’ 13 3 0 ey \
R=620mm | 23 | % 1 ! Lo l Lol
| s=72cmm | 23 oi i ‘ T A ’. g |
| rszmm | o % BERERE R l o
{ RARRRRER N | Pt
RO HIE G BEFE AR & RO RE U O A 1T B B, Tj=45°C~117°C £To5EEIELEY, F

#E Uz, B BOTAR ORI IESER & L T 1010X E80
DR—75 4 MR (t=18mm) EREAL, WEGE
EE10mmT 5T AHKE, BB FEARTS
%, BEEIBE OREX THRE & iz cu-con BERT
(0.32mm $R) 2R IR+ B d F147Ee
BRI, YIRS v F B~TEHKE Microvoltmeter
THRIES Wiz, MLOBORERERS 2 ERCHL
» TN 2FES B8 O#0.30x0.8), 0.40X1.0)
2@EEHEY, HFEFZERL.4Omm O FEHEHIL/D
=8.00f7#E120.32mmDFEFLL 2 H by THEAL
il

FEREGH L LTEO ORI B/A=1.0RCEEL,
OO L/A=3.0, 8.0 2oV THELO
HELBOKWERE & /8 2 AV 0%s (A=B=
6.0, L/A=3.0), Uj=17.E~5m/s ¥ T 5B

RP/Xnv (A=B=3l.5, L/A=3.0) OBAHIX
Uj =EB.7E e oW TiTo i,

3 mhas

3—1 EZEPLELBLUROPOREORE
X

W OET L EOEMED & B HEit & ki
O BIcs T 3 EEOEHESMOMRL 2fHDE
OEERRCICRZ LD CKESTFT = v 7 LictkicllE
Eﬁ'ofco

W OBEIARNC X LA OCHEAD HELEL
T, RA2OEONLEH LERRESHBRET v
Ve aTEREFERL, BHw LR ->TH
o IEZKRE2FH5| LooiL#i 2175 & LidEEHSE



20

B0 LEB>TRF v ¥y Va7 HERICHIT 3812
REDEBEABERIZAS VI LEZERLERS,
B OBELHHE TR TS I S LEES
HIERMEEZECE LD 32 LEpEic il L.

R« FUI1 3 WOTBERMERIC X ST BBEE_LORESRIZOWT DIFE

TLTHh3, TOEEEEELTHEOTLR (Z=
2cmmis ¥ (r44,8mm) L x DN BIZIB VT Y HR
HESHEH 3 LFERIC Y OEOEAITB T ZHH
~DbFA—=2bFFole, RIE# Rix Fig.2, 3,

1.0
XA =285, LA=30

Rej = 1.09x10°

¢

T

0f —

5'“

;

X

0b

NN

LA

T :
A\
\\\

\

V4

0 ] 30 T4 M8 50 60 70 80
—=2"  gheeat
Fig. 2 Velocity distribution in Z—Y plane
500\ %zz'ssz %=3~D ° 2%3
Rej= 1.09 x10° » ug
\\\\‘\\\\ Bh=10 o 448 (opihg)
o 543
” , \ \G\L o &8
Elw g
’0\\\ \0
w—im\ﬁ\‘ \\Q§; \\\\J
., \
o
20’— o \f\l
i }"s )
LS
f |0 n// A l
0
LA
0
0 02 04 s 08 10
— = ‘%1,,,

Fig. 3 Velocity distribution in Z—Y plane
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