¢r = 50%

Btu
hyr =29.6——
)

Rearrange the total heat gain formula, substitute, and solve for the cfm. Use the measurement
relationship: 1ton = 12, 000% . Provided the heat gain is in % and the enthalpy is in %, the
cfm units will work out automatically using this rule of thumb, hence units need not be shown.

Q: = 3.T4cfmAh — cfm = @
3.74Ah
12,000
cfm = @ _ @ : = 501lcfm

37AAL ~ 374 (hy — hy)  3.74(29.6 — 23.2)

Answer B

41.9 How much condensate is produced by a 10,000cfm air handling unit
supplying 60°F dry bulb, 58°F wet bulb air? The return air condi-
tions are 76°F and 60% relative humidity.

0.002gpm
0.11gpm

0.16gpm

o a w =

1.3gpm

The rate at which condensate is produced is the mass flow rate of water, which depends on the
mass flow rate of air and the difference in the humidity ratio between the supply and return air
streams. The governing formula can be found in the Reference Handbook by searching Moist-Air
Cooling and Dehumidification:

mw = ma (wl - WQ)

Let state 1 refer to the return condition which is expected to have greater moisture content, and
state 2 shall refer to the supply condition after moisture removal by the coil. This ensures Aw > 0.
Otherwise the process would be humidification rather than dehumidification.

Both states are fully defined. Use the psychrometric chart to look up the humidity ratios for
each state. Also look up the specific volume for the return condition, state 1, entering the coil.

Ty g = T6°F
¢1 = 60%
Ibe
= .011
w1 0 Glbda
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t3
v = 13.8%

Ty.ap = 60°F

Ty.wp = 58°F

by,
lbda

The mass flow rate of air can be expressed as the volume flow rate divided by the specific volume:

wo = .0098

Q 10,000L t;

m, = — — ——22
a ft3
v 1384

Substitute this expression into the first formula for the mass flow rate of air entering the coil,
along with the humidity ratios, and solve for the mass flow rate of water removed. Convert units
to gpm by using the density of water and the measurement, relationship between gallons and cubic
feet. Alternatively, search Commonly Used Equivalents to convert directly from Ib to gal in one
step using 8.34% for water.

10, 000-L%
M = Mg (W1 — wy) = <m"> (0.0116;:7““ _ 0.0008 0w ) _ 130w

13.8—5;23 da lbdq min
) 113 7.48gal

Ny = 1.3 =0.16

Mhw min (62.4zb) ( 1Lft3 gpm

Answer C

41.10 What is the specific heat capacity of atmospheric air at 90°F dry
bulb and 70°F wet bulb?

AL 0.23875%

B. 0.240°%%

Bt
C. 0.242 84

D. 0.24572%

Typically the specific heat capacity of air at standard temperature and pressure may be taken as
the standard value of ¢, 4ir = 0.24Olbit£F, as given in the Reference Handbook table Thermal and
Physical Properties of Ideal Gases. However, there is an embedded assumption that the air is dry
air. But in fact, the mixture contains both dry air (nitrogen and oxygen) and water vapor. Using
the same table, or by searching specific heat of water vapor, note that ¢, steqm = 0.445 lb]ith. By
treating moist air as a mixture of dry air and water vapor, recognize the specific heat capacity will

depend on the mass fraction of each substance. Option A should be eliminated becasuse the specific
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