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Heat Transfer of a Plane Impinging Jet Excited by Spanwise Periodic Disturbances
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Wall temperature and velocity of a stagnation region of a plane impinging jet were measured by using
thermochromic liquid crystal (TLC) and PIV. The plane jet was excited in time and space by adding suction /
blowing type disturbances produced by servomotor-driven injectors. Surface temperature distribution showed
unsteady streaks in parallel to a wall jet direction. The lowest spatial-averaged-wall temperature and vorticity
intensity on the wall could be realized when the phase angle of the adjacent disturbance-wave train was ¢=mn,
in which chain-link-fence structures were expected to be formed in the free-jet region upstream of the

stagnation region.
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Fig.1 Arrangement of the nozzle and plate
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Fig.2 Wall temperature distributions of (a)No forcing, (b) @ =0,
(©@=m/2,(d)P=37/4, and (e) D=TC

AT X HMEICMHY, Z FRHCIHERES & SRMHRZEIC
BOBINTEHEELTVWS, ZHIEFEMCEIEZZXA—T -
A7 a O TEIDLEFEINE, A M) —
7 XIERER & D RTERIC BWTHBRCBRIN S,

Fig3 CEHBEZANVHRAICEYLEZHDOETDO Y
Mlfzo 22TAT =T,-T,. T,XEERETH S,
ThyLEAB L X/B=0 ETCH/NMEZE D, £/, U
HMES=rIZBVTRHEL. ROWTEMEBROZA LR
2 TW3,

Figd4 W EHFEOREHRE S ARD-V 217 . JEME
REEROLEDS DI TREFEOHRI /NI W8, B
HEEAEIKEWV, Fig2 KBV TIEMERIC BN X
{BEAPBHINTVWEZDORIDEDHEEZI SN B, FIE
FRIEEROEXVICL Y EREELEMERLIVERET S
M. (A2 ¢=7 TlL Chain-link-fence #EEOIZ X H IBFD
DD DIMHI I N2 D EFREDRBEI DI,

Fig5s CAE wx® RMS 2F 217, JERMERID H
RO DREOBABENAZ WV, BKio, MHEE¢=TD
EEFHRIRTGED KON BBICREMIEAL TS, i
HMES=TIIBVWTEAEEIEIEMRBROZNLD &
MENWKHEDS Y, Fig3 THEMERI VEENLLY
HEINTWEDRZOREBEDREVWLSEEI SN D,
{143 ¢ =7 THET B Chain-link-fence #5E (XIE Ft A KT
BCBOTEV|HWRAZELTED. THHEEmREEIC
BHREL X ARICHEIND 2 & CEEEFOBENDORE
MRS 3,

4. R
THEHEREROVEEAMNEICEBILELS X, GRIRME
H/B=6 CTLEARBOERMBREANMOARILB L, FE
BO PIV Gl 21T o . ZOHKR, MERMNHEE =TT
FEBREEENREIEMBROZNICHRTHINVICS b
DLTHREBEDNRIRE L GRADHAGENE KL
RBEZEDES LR, BEE L, BHBROKNE
HBOEILX>TREETE2ZLEHZDT, 5%,

23.5°C
22.5°C
© No forcing
8 ¢=0
'S ¢ =7|:/2
K ° X ¢=37/4
X Sy A
07 S sl o 4or
s) s
06 o, [ (1—,:,{5”
‘CD'(D o Onytb de“‘Q}ILﬁ;})
05 - ;
-1 0.5 0 0.5 1
X/B
Fig.3 Profiles of temperature variation AT
0.6
- No forcing !
05 H /'
2 ¢=0 T
s
4 Agé"ﬁ
04 L *o=n2 7l
s
S # ¢=3m/d 2 el
03 1 5 ¢= o
; e
02 '
01 7
0 % . ;
0 02 04 06

YB

Fig.4 Profiles of mean velocity -V/V, on the Y-Z plane
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Fig.5 Profiles of RMS vorticity /J on the Y-Z plane
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