32.25 A steam heating coil is supplied with 2% of Hpsig saturated steam
which leaves the coil with a quality of 0.25. The coil is used to heat
5000cfm of air. What is the maximum increase in air temperature
that can be expected?
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To find the maximum possible increase in air temperature, assume 100% efficiency for the steam
coil. All the heat provided by the steam is added to the air.

Qsteam = Qair
Write an expression for the steam based on mass flow rate and the change in enthalpy, and

express the heat gain by the air using the sensible heating rule of thumb for air. Solve for AT for
the air.

mstcamAh =1 OSCfmAT

msteamAh
1.08¢fm

Use the Properties of Saturated Water and Steam table by pressure to obtain the change in
enthalpy for 5psig steam. The steam enters as saturated steam and therefore has enthalpy hg, and
leaves with a quality of x = 0.25. Remember to convert from psig to psia before seleting enthalpy
values and solving for the enthalpy of the leaving steam, hs.

AT =

P = bpsig ~ 20psia

Btu
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he, = 99—
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Btu Btu Btu
hy = 196.3W + (0.25) (959.9H)> = 436.3W
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Calculate AT. Make sure to convert minutes to hours such that the numerator has units of
%. The sensible heating rule of thumb for air guarantees the air side of the equation will align,
and the final answer will have units of °F'.

AT — (272-) (%%min) (1156.280 — 436.351+)

B
(1.08) (5000) 7244

=15.9°F

Answer B
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