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Heat Transfer Characteristics of a Slot Jet and Circular Jets
Impinging on a Flat Surface
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Abstract

An expetimental study was conducted to compare the heat transfer characteristics of an impinging
slot jet and three kinds of impinging circular jets. Thermochromic liquid crystal with an image
processing system was employed to measure the temperature of impinging wall where constant heat
flux condition was applied.  The distribution of convective heat transfer coefficients were then
evaluated for eight nozzle-to-surface distance settings for each jet cases. The cooling effect was
linearly proportiopal to the number of nozzles for circular jet cases at the same nozzle exit speed.
However, the heat transfer under constant volume flow rate was the most at single circular jet. It was
concluded that the overall convective heat transfer was better at the circular jets than the slot jet.

.M B e GHAE WE So] uAE Jd B
@ we fof A7 Fa=oA H gl
zEE= o @ 23 AYES Zusy 4 Gardon?} Akfirat"e =3 FEWAIOl A
gong Ao 2%, SulATo] Wzt Zo] Y 7} =Z2A49 4Rzt g W T E€dEol
oty A EQ Az, 7t2EHN G AAREY ZY7t B8 wRon ol XdA ojo EF
Wzt e gy gA AR Az 5o AU HoA diEge] A TAHE FFolTHn
BolA del olgdm Utk wetM FEAEQ nZ3gch Hrycak 392 A o2 HEH ozt
% 2 APl =2 BT §%, =F Yz o AT I QXM 9L AR 220} 23
A, BAMLE w23 229 Alold Ad, % FYAL 29E Fsla ol HAERS Hol
9o AR7 e I, =T ET FS FF Aol A FHESH FTAZTH #™Ao] A
vz 4939t} Goldstein 92 7128 F71A)
. E%— 1 3} of i%/\ oﬂ;ﬂrﬂ-q f:gl_ o 0l o &
Bagetm gerel ) zea = %%-]L‘G‘ —]7"] 28 ]‘ 2! Tl_l:!*j a
AR T E #E FAlstE AddA AE 3E AATHE Y
e ° T 4.8 Q) = = KX =
e-mail © yshyoon@hyowon.pusan.ac.kr v= %‘35}0% AEF 9719 2% Aold o
Tel : (051)510-2314  Fax © (051)514-5236 3 A Ao &S BAETH Huberst

-540-



® o
Jl;oﬁ\nl*mﬁo N qu“%ﬂ_” o B oo o B
‘Aﬂ@oo‘mﬂ, N o o =
Eﬁzi_amaoi %;mrmﬁlmg%mmgnun%%ﬂl
Crma gl %%o_iﬁmajmwfyﬂ#iqmgw WO
E W o — W F %moﬁwoaasﬂjmﬁwﬂ@dlww% g
ot O —_ = . " [ _ r \|ﬂ
= dmﬂ._‘_totw_ﬁﬂ,dn Mdaﬂduddzlm.iﬁﬁoiﬂo aﬂwaovﬂ
& mﬂoTzTﬂw@Mﬂw ,mﬂ;oq&ol.,@MEﬂﬁiM\_Noﬂa .uraﬂm;i Al mT
. Omﬁonu\.ﬁ,wr Homﬂquolﬂn B = drlormﬂo#ga._o‘dlc,on%
£ g E _ gﬁdue_ﬁogmxw@ﬂo el .@ﬂﬂ%%ﬂ%ﬁ%ﬂ \r
2 xsmﬂéwf%z o B zﬁm%,aq@ﬂmﬂ, ok o E R
8 mlzgﬁﬁw@&ﬂﬁo raa)oqlovﬂ%%ﬂ ETEHH.__Lﬂwﬁrx
5 £ D e CR BT =TT slaﬁv,_o}__o{ﬂ%
2 = A o o o%\JleO}a_x_led\ T W T o o T = ®
K o o N — 01&?3 ,lk.o]b» EEJI.I.WG T :H
S 7 B e R gy A PIG < ¥ = n G do ™ o1 W o
S osaw o PER o m%@ﬂ%gma@%;ﬂmfﬂoﬂlﬁ
g ok g2 moﬂ_,mu%vyo%voﬁﬁ%djﬂa‘wﬂq%o]l
ﬂmﬂﬂm,ﬂwﬂﬁﬂﬂaowm%ﬁ%ov mwimegozfﬂazz.ﬂﬂ@.o
FICCI = ) — I~ e
wémmﬂa @%%ﬂ%@@ﬂo = a%ﬁ®s%%oq
BE ERT L Ew RTINTI I e A 3
i i oo aaﬁooﬁuaiﬂduwam%iﬂﬁoi@aaonzT T ovmmammr
- A&o“kﬂxolo_: daAoW %) ok aty mﬂﬂAlQ./_Tﬂ.mﬂﬂ_Lﬁ
BT Ao ®% do B LT N wazﬂxo
e TR W R R TTE T R T W R ) o
= = P Ak = B = oe_%m%o%{km%om%
,m,ioTonmzamwaa %WWM@.@?EQ@Q%, Eoﬂﬂlm%ﬂﬂm%%%o_e
= O . — SN © ) o Rl _ & P
ﬁﬂw_m ) atﬂ.mﬁ T Edr.o_emnﬁﬁﬂo—aulc_eﬂimwd s o] o EK
LL:EWEWL ?Eﬂlz_e#ovﬁ@ﬂ@xﬂ' mﬂwra%mu4 TR S e 7
ﬂ%ﬂ.iﬂoé o < oi}%zimla.%%zip% ok n_ou:v@uf% ~
Jnﬂ}qd NS lcinr e 5a7,maeﬂéal ﬁnﬁoﬁl =~ Ot.ot — TN T T
BEN ar X B T w Aoy B e o O CON " o B0 e Mo T T 4 <
AAw@%%%.l% R R W = 5 A > 2
2 o o — o o ) ® op o Ho Ar T % R
ﬂu.‘_o_a.AA aﬁﬂmﬁﬂﬂuk;ﬁﬂa&amﬁﬂ]ﬁbﬂx %Mlﬂpoﬂmwo‘w_l T M..c;ﬁ_ JMm../liﬂMﬂnoq‘o \J.rr
%ﬁ@ﬁgibg&%omgiqﬁﬁmgaAQEMHE B ﬂﬂqw%%Q%vﬂ%mM%
= W B L éwyﬂz,d%ﬂx.ol s ? 4 s 1%#1271%
ok nno7d|oo_ejl o ﬂmdlaWd\z_axa - _ /BN ﬁﬂidnE X i
o N 455%1% Wi o _ N ook o) T K
oﬁal‘llaz.w;o 1uo,_ Sl lc&:OtL.AMA o o i ol 5 oK X 4+ = 9 o o I R
G g s e BT wT PR o o o ™ o =W e o A
mwﬂzaﬂQWﬂ;Amozmmlwo%wm%%zﬁo%mﬂﬂx L:ﬁ%“oﬂ% 3 z%%%#ﬂﬁﬂwﬁﬁmun:;oa:r
T oW = e bl we o Mo o e T F =AW o B o b T M o 4o S do &
Iy M Wi i pul A_aﬂ Tod rr 2 W ok < 5 Lﬂl o wr B ‘E K < No = o N - o i W
Q‘WI}ZLE#.QQ}OALJX o do N = L] __on:.mu‘.r_um&o HOM o . )TN JHT,O\ﬂ/Iﬂﬁ
(ayA 7@:._] 7‘_% — dﬂ]}ll = N O_H\mv.ﬂz ._OD ﬂﬁa—l Jlﬂ&.‘bw ,mle—a \1)}1.;0
g4 ﬂ@ﬁ%#ao,ww%%evwgowmx%%%%@ L %%@iﬁ%dﬂafﬂ_ﬁn%ﬁ;
< _— 3 ! = I e K =
mz_a7Wmfﬂmﬂ_%mﬁv%PﬂmﬂE owﬂ@aow ,E%a_a%aoﬁaa : mr%cwﬂmﬂ?omﬂﬁaWA%éﬂ
£ S e we e T T o %1@41@@@. G
TN o T 5 > W TR B R 1 Rl - - W2 g = = o ~ N = .= o
ol W zTﬂ. " | o.uwrlrda \_ﬁo._mﬁ;o%bﬂo_ Pt - obe o W = Bz B o
B do Fo W B " gl X BT RO o ok = ® e W
i QU A o fe T B RO L RN R = HF T
E%%%A_a}ma.mwﬁ% WS %xo_ezw Mo S %
Ha qA,._‘Dr‘z.ﬁ.#ﬂ_r‘_Hi H.EEAE..M.aﬂMAOZI_WuﬂﬁI\OMMM%
a Owa ]AM >o€ -
OMO#LJWO_‘QMOA#EO\WWtheﬁo&a%
A‘.mlﬂ%‘._.ﬁcwl

-541-



Table 1 The uncertainty analysis
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(a) single circular jet case
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(d) slot jet case

Fig. 2 The convective heat transfer coefficients
distribution for three circular jets and a slot jet
cases.
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(d) slot jet case
Fig. 3 The convective heat transfer coefficient along
the center line for three circular jet and a slot jet
cases.
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Fig. 4 The distributions of averaged convective heat
transfer coefficients versus nozzle-to-plate distance
for three volume flow rate cases.
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Fig. 5 The mean heat transfer coefficients of four
jet cases with same nozzle exit speed for 4 of
dimensionless nozzle-to-plate distance.
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Fig. 6 An empirical formula to regress the
dependency of mean convective heat transfer

coefficient on the nozzle exit speed and the area of
nozzle.
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