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Influence of Internal Structure of Round Jet Nozzle on Heat
Transfer Performance
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Abstract; The impingement heat transfer performance of jets from conical and cylindrical nozzles
was studied. Under the same initial and boundary conditions, the simulations of coupled heat
transfer and fluid flow in the impingement heat transfer process of the two nozzles were conducted
by using computational fluid dynamics software Fluent. The fluid flow and temperature field data
at the fluid-solid interface, such as static pressure, shear stress, turbulence intensity, convection
heat transfer coefficient, were compared and analyzed. The simulation results show that the heat
transfer performance of jet from conical nozzle is better than that from cylindrical nozzle. The
conclusions obtained are of guiding significance to the design of nozzles for ultra fast cooling
equipment of hot rolled steel.
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Fig. 1 Cross section of the two nozzles
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Fig. 2 Sketch of jet from cylindrical nozzle
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Fig. 3 Steady distribution of static pressure on plate
surface
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Fig. 4 Enlarged part view of Fig. 3

P 5 S B 3% 1 i 3 B D) 0 AR AS o A T
WS SRS O o o B AR, AR AR R i A YD) 7. R
BT U1 7 2 (e B R T AR A SR A9 AR
R AT P K AN 28 I, (o B 22 A IR IR V% 2K
PR i, AR TR A BE T AT LU v 5D
JK 22 3 WV I S A T BT 7 A ) 3 DD T 56 T
BE RSSO BRI, i BE s AL 3 U ) e/ N S 1)
V0 o TR AR i ). bR I it 37 4 P T
MR 2% w5 A9 B U1 o TAR IR, (i Ak 24
175 250 Pa.

P 6 S v B AR A M 3% T 50 ki Y 54 )
RS A . fiw L 56 e SR AE i A P JEE 5 55 A 4
i U 548 JEE AR, AR R LB . e 2L 442
R et s P AT A e, al LU, 4
PRI S AL e o 7 MR 0 T 507 18 1) i 7 5 B8
B e T AEAR I

3.0

874 J1/kPa

0.5F

30 20 -10 0 10 20 30
{7 B/mm

E5 MRFREHTAHRESR
Fig. 5 Steady distribution of shear stress on plate

surface

-30 =20 -10 0 10 20 30
{1 B/mm

E6 WMEFkERSHRBRENRESS
Fig. 6 Steady distribution of turbulence intensity on
plate surface
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Fig. 7 Steady distribution of convection heat transfer
coefficient on plate surface
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Fig. 8 Variation of convection heat transfer coefficient
with time at position 0
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