1. (55 points) A solar flux of 700 W/m2 is incident on a flat-plate solar collector used to heat water. 90% of the solar radiation
passes through the cover glass and air, and is absorbed directly by the absorber plate. The remaining 10% is reflected
away from the collector. Water flows through the tube passages on the backside of the absorber plate and is heated from
an inlet temperature of 200C. The convection coefficient of the water is 1000 W/m2.0K. The convection coefficient
between the cover glass and the ambient air at 250C is 50 W/m2.0K. The convection coefficient in the air space is 10 W/
m2.0K. The type K copper tubes are 12 in. nominal size (5/8 in. outside diameter and 0.528 in. inside diameter) and they
are separated by 1 in. center-to-center. The tubes are buried in a 1 in. thick slab made of silver. The back of this silver slab
is well insulated. The cover glass thickness is 1/8 in. Assume the absorber plate to be very thin and highly conductive. The
air space is 2 in. thick.

A. What is the amount of heat collected by the water in one of the tubes? Doosn'} offes muth
B. What is the air space temperature? resishwnce o e ciceoiy
C. If the outlet temperature of the water is 450C, what is the flow rate? Assume the specific heat of the water to be 4179

J/kg.oK.
D. The collector efficiency n is defined as the ratio of the useful heat collected to the rate at which solar energy is incident

on the collector. What is the value of n?
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2. (25 points) The brazing operation is a metal-joining process that is done by heating a base metal to a high temperature
and applying a brazing material to the heated joint. The heated base metal melts the brazing alloy, which fills the joint, and then
solidifies when allowed to cool. The brazing material is a copper alloy in the shape of a rod of 1/8 in. diameter and 3 ft length.
The end of the brazing rod (where it is being melted) reaches an average temperature of 1600 oF. What is the conductivity of
the brazing material if at a distance of 1 ft the temperature is 100 oF? The ambient temperature is 80 oF, and the convection
coefficient is 0.9 BTU/(hr.ft2.0R).
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