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( Forced Convection Heat Transfer )

1
(Heat Transfer Coefficient )
( Hydraulic Diameter )
( Laminar ) (Shah R.K. and London 1 1971 )
( Laminar )
( Rocket Power Plant)
( Noncircular  Duct )
( Noncircular  Duct ) ( Flow and
Tnermal  Condition )
1 (Fully Developed Velocity and
Temperature Profile )
2. ( Fully

Developed Velocity  Profile and Developing Temperature  Profile )



3. ( Simultaneously

Developing Velocity and Temperature Profile )

(Thermal Boundary Condition )
(Thermal Boundary Condition )
(Constant  Wall Temperature ) T (Constant  Heat
Flux ) HL
( Laminar )
( Noncircular  Duct )
( Laminar ) ( Simultaneously

Developing Velocity and Temperature  Profile ) ( Sadick Kakac 1 1992 )
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(Forced Convection )

Sparrow  and  Haji-Sheikh ( 1965 )
(circular ~ Sector  Duct ) 24, 0 180
a, 0 90

( Laminar )

(Momentum and  Energy Equation)

(FuIIy Deve'oDed Velocity and  Temperature Profile)

(Thermal  Condition ) H1 (Numerical Method )
la 1
(Circular Sector Duct) TR
a =0 90 Nu Pl

a =45



Kutatelade and  Borishanski ( 1966 )

( Laminar )
(Fully Developed Velocity and Temperature  Profile ) ( Thermal
Boundary  Condition) T ,2 0, 20, 40, 60, 80, 90 100
Nu J
Wibulswas (1966) (Numerical ~ Method)

(Momentum  and Energy  Equation )
Laminar )

( Simultaneously Developing Velocity and

Temperature  Profile ) ( Fully  Developed
Velocity and  Temperature  Profile ) ( Thermal Boundary Condition )
H1 T
(Viscosity ) Nu H1

( Laminar )
( Fully Developed Velocity and Developing Temperature Profile )

( Simultaneously  Developing

Velocity and  Temperature Profile)

( Numerical  Method )

(2519)
' ( Laminar )
( Transition )
( Simultaneously  Developing  Velocity and Temperature  Profile )
(Thermal  Boundary  Condition ) T
Nu Gz ( Numerical
Method) Wibulswas (1966; Nu 7 Gz
(2520 )

(Turbulent !



( Simultaneously Developing  Velocity and Temperature  Profile )
(Thermal  Boundary Condition ) T ( Empirical

Formula )
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f ( Laminar )

( Simultaneously  Developing ~ Velocity and  Temperature  Profile |

(Thermal Boundary  Condition )

( Constant
Heat Flux ) Hl
14
14.1 (Empirical Formula Null Gz
1.4.2
(Numerical Method) ! P. ibulswas (1966)
15 1 ?
151 Nu I, Gz
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( Laminar )
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