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All needed physical constants are to be obtained from the text.  Estimations are permissible if a needed constant is not available in the text.

You are designing an element of radiant heater that must maintain a surface temperature of 1000K.  The element is electrically-heated; horizontal; and 8-mm in diameter.  Under operating conditions, the element radiates 13.90 Watts of power per cm of element length but no one has calculated the power required to meet the convective heat loss from the element.  How many Watts (J/sec) of additional electrical power will be needed per cm of element length at steady state operation to meet the convective loss under the following conditions?

a)  The oven is operated in a forced convection mode with ambient air temperature of 500 K and an air velocity of 100 cm/sec.

b)
The oven is operated without the convection fan and only natural convection occurs in the 500 K oven.

Ignore end effects.
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 q convection =?



 q radiation =13.90 Watts/cm
















