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Determine the effect of flow rate on outlet temperature
and heat rate for water flow through the tube of a
flat-plate solar collector.

KNOWN: Diameter and length of copper tubing. Temperature of 
Collector plate to which tubing is soldered. Water inlet temperature 
And flow rate.

FIND: Water outlet temperature and heat rate for 

ASSUMPTIONS: 
1) Straight tube with smooth surface, 
2) Negligible kinetic/potential energy and flow work changes, 
3) Negligible thermal resistance between plate and tube inner surface
4) 

PROPERTIES: Table A.6, water (assume 

Table A.6 water  
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ANALYSIS:  for                               kg/s01.0=m&
( ) ,2200/4Re == µπDmD &

in which case the flow may be assumed to be laminar.
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