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Heat Transfer at High Temperature and High
Speed Airflow Jet Impinging on Baffle

WANG Jin, DUAN Wenshan, ZHAO Kai, ZHAQ Luping
(School of Environment and Architecture , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: An oblique baffle was set behind the high temperature and high speed airflow nozzles in
order that the air can flow along the baffle into the surrounding environment to decrease the
affection around relevant personnels and equipments. For ensuring the use of the baffle, the heat
transfer was analyzed and it was found the air layer on the baffle surface is the dominant factor.
And the boundary layer stability is affected by the surface roughness and the baffle top edge angle.
The influencial factors and their coupling characteristics under different operating conditions were
studied by using the software FLUENT. The results show that the proper coating surface roughness
can reduce the heat flux by 3% ~7 % ,and the temperature of top surface of baffle by 10%.
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Fig.1 Schematic diagram of baffle
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Fig.2 Schematic diagram of jet impingement

K FHHTAL BRER A Gambit 47 JLAT AR 3
PRAK . Ry e XA o e S SRS A HERF P, SR TET R
J2 PR AR VR FN7KE SRS X R S T A
ZERE I A R A3 5 AU R AR TR DX el 2k T T-Grid
PR 53 R FH 2 THD A4S BRI A T %) - B3 A
HEAT IR T S X P AR 2 T 1Y) 25 Sk S 2 A A SR
IR ARUESR— T ST vy <SS
— [ RSB 2] BE T 1Y) I B A R L AR IR — 2 M)
& X 7E 2 K2 .

Navier-Stokes 75 ¢ BE K i i i 51 37t 1) ¥t 3l #l
LA

ou 1

§+ (uVu :—Vp+ﬁ
Kb VM ER 7. v BHS R E T w, p 505
R AR T R B R 5 5 ¢ R SR I A B[]

Viu (5

14
oy 1.3r
=
¥ o12p
)
< 11f
iS)
10 1 1 1 )
0 400 800 1200 1600
T/C
@ ¢y

S rh T AR Y SST k-o BRI, 0T
PR i BE 22 0 2 A0 9 3 AL A R 35
SR A FRACBR A 8 Hicds il 75 /. 9 SIMPLE 553
Qb BRI ) 55 R 2 A RS
2.2 HhFRFHHIRE

ST OO AN B0 1 JK A 82 R TS 2 11 2% A
Z0RE N A P T JBE I BE 5 ARV 17K T — X Al )
AT B2 Fh E e HK A0 ih i
32 C .7y 1.5 m/s; H PRI Hs 8 ) 11250 35
DX 8 IS B A0 -5 R 1 T 4 13
S 77 M 1 s HTHTBERE DA ] RE TG R BE 1T A

3 BERKDH

K FLUENT 436 ey I v 8 0 o o e
PIRRAEAN R TOLA B AT B A BB AU 3.
T A BB T A9/ T B R A LAY
LT B B el g AR A L 1 I Uk 3l
PLEY 2 R LACHEAT ORS00 1 A9 2 ShLms H <
i 800 C L 15 F RO B 2 500 m/s; 0L
2 {9 K ShHLIE 3R 5 [ 2 800 °C , it ek J5E 1k #)
1 000 m/s. i BT AE K 32 B RF A2 it A
LS 480 C IS FE U AT 5
i) PRI E FEDAR K A AL R I W 12 8
W R R A AT 3l AN 3 /R AER LI XSS
TAPIPES RO E RS R AR AL 0 Tl B2
AR L R e/ —ARIE AU AR L X SR
Bla -5 S b IE Z 1818 22 (19 J7 T8 B0+ i R
PRI O AR ¢ BIIREE 1 SR IIES 2L
f14 s A K5

KHPUE 2 R 00T TAF 3 min B 58 00X
AHE A SR A S AR At A DL AN 4 I
COLTR B0 BRI B Ik PR 8 A e 3 24

0 400 800 1200 1600
T/C
() u

B3 YESHESRENMEXRME

Fig.3 Fitting curve of ¢, and p versus temperature
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Fig.4 Contours of heat flux and temperature on surface of baffle
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Fig.6 Airflow parameters trends in the direction perpendicular to the surface under different roughness
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Fig.7 Airflow parameters trends along the baffle surface under different roughness
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