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Governing Equations of Flows of 
Viscous Incompressible Fluids
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Governing Equations (continued)



Known in terms 
the temperature
via Fourier’s Law

Conservation of Energy

internal heat generation

heat flux

stress power
total time rate of change 

of internal energy

Always known
(e.g., nuclear 

fission or 
chemical
reactions) Highly nonlinear, and often
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Governing Equations (component form)
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(Coupled Heat Transfer and Fluid Flow
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u = v = 0T = TH
T = TC

L Insulated
u = v = 0

u = v = 0

x

y

Streamlines Isotherms
L

u = v = 0

Streamlines Isotherms

71.0,104 == ra PR 71.0,106 == ra PR

Numerical  Examples
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T = constant
u = v = 0

Glass envelop

T = constant
u = v = 0

Receiver tube

Coupled Fluid Flow and Heat Transfer
(continued)

Isotherms
Streamlines
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(b) Hot on top



Coupled Fluid Flow and Heat Transfer
(continued)

Streamlines
(×10−3 in2/sec) Isotherms
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