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The purpose of this study is an augmentation of heat transfer in the case of upward rectan-

gular impinging water jet system. The variables of this study are nozzle-to-heated surface distance,

jet velocity and supplementary water height.

Optimum heights of supplementary water which

augment the heat transfer rate are $/B=2 for H/B=30 and S/B=1 for H/B=40, 50. On the Y-direct-
ion of nozzle, there exhibits the secondary peak of heat transfer coefficient when supplementary
water is not used, however using the supplementary water, it does not exhibits. In the case of
using supplementary water, heat transfer coefficient increases not only in stagnation region but

also in wall jet region.
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1. water tank

5. nozzle 6. pump
9. gulde plate
13. recovery water tank
16. thermometer

2. Tu-jet valve 3. orifice
7. heating plate

10. holding plale

17. ampere meter

4. manomaler
8. supplementary water tank

11. sliding plate 12. cupper bar
14. thermocouple 15. digital volt moter
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Fig.1 Experimental apparatus of impinging water jet system
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Fig.3 Heating apparatus



)2 Ematel wmet EaEe] a9
A e ok

& ol flEE Reynolds 50 NHEEM:
(uncertainty )& 1.4~2.39%0°]1 Nusselt #2]
A EVES 3~159%0] o},

3. EBREAR Y Zx
3.1 BEo WESTH

Fig. 4> &g HHo2eo] BEd (R 5
(4¢ #ES "Holele S/B=0, 1, 2 3¢ o]
2 Heleld w&)E JeEhIT o @B A
B = AEe] FEY] EME GReE
W (b, BSOS RE] SHE o2
o] 0o] Hi= MEZIXY FEHE Mo
AL Aola, WL T8 vEB B
S EHEAMe BERoZ ®A T Aow
A EREEAY BERSAFE S/BY #t 2
S e MmRle] Ao —EF g
SE el g ge fon #RE
T AU

P—P

P.—P

s

=1—tanh2<1 543 -)

bl/Z

-1

3.2 (X% (stagnation point)X|A{ 2| B

Fig. 5~7-& #BIKE =ol& #itAlzl S
fErERiol M o] #MEES HKS Ao 2A Re-
ynolds # %} Nusselt %2 B&E S/BE 1}
uE 2 sled J{RE Aoldh

Fig.5% H/B=3091 4924 S/B=20
K EESET eV, Fig.6 7oA W
= vkeb ol H/B=40, 5031 A fole S/B
=] du} FAEHHER7T e, oA ¥
ERE FMEAE FpSA H9 s R 7ol
Mk xo] afEiEfREe] FANEE JHHew
Zlog Aztely, #EKE fiﬁﬁﬁ‘}ﬂ A&
7o Ul H/B=30¢ Aol BE o
22%, H/B=40, 509 Q9= 747—} i@ 10

% 3 18%°] EHAMEKRE A& - UUTh

olel ¥t BKS MEIKE Eolvh AR #
ghk W Rl oSt B INE BEHREY]

ERMAI - AHIER WE B3I F1H991)/45

WA, KiEol EEHK T FEIAKS Wil
o] Eilo® 13 W WM W xS
— R R g ti’*f}ﬂOﬂ whE EeEUEe] M
e BAEEREE WA Fo, o5 &
S BESEREC] Lol MRS = &S v

ALRR & WwZ— (B Bl #idE
BRE RAE sl MAWMBAR wol7t 17
S kst

OV = a.4 m/m

Y/ 0Oy,
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Fig.9 Heat transfer data at stagnation point

Nu=9860x10"° Re'*5 Pr'*(S/B=2)

Fig. 99l H/B=40Yv) B@ABIAR =°|
91 S/B=13 Uojx] 7 ¢ BBHERS BE,
H&F Ao A £& & Z2 Ko &



Nu=5.340x10"* Re'** Pr'*(S/B=1)

Fig. 10oll= H/B=509] 2% &K&W ARG

Folql §/B=1¢1 A% s/B=0 2 s/
B=239 A9 EBHERES HKT Zlog
A & oo ge Koz FRHAY

5 -
a + H/B = BO
eq(3-6) 0os/8B = 1
3 v [e]
a 2

=}
7/ (experimental dats)
— by least square method

pS
&
L *q.(3-7) q)y
z

10%- ;
o eq (3-8)
B —
7 -
s L.
s e , N
s 78 10° 2 3 a
Re

Fig.10 Heat transfer data at stagnation
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transfer coefficient
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