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1. Determine the following conditions in our classroom (in English units) from measurements of the -\ = 19, 5, L=325,H=75
dry bulb temperature, the wet bulb temperature, and the dimensions of the room. - Dry temp = 74F

2. Relative humidity. [1 point]
&, Humidity ratio. [1 point]

& Dew point. [1 point] 6' =g
. Volume of the room. [2 points] Z +
R.’ Mass of air in the room. [2 points] b

—V( Mass of moisture in the room. [2 points]
. Mark this state on the attached psychrometric chart. [1 point]
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24

40°C., Determine...

X The rate of heat transfer to the air (in kW)? [4 points]

In a building’s HVAC system, 100 m*/min of outside air is heated in a duct from 10°C and 60% RH to

X. The relative humidity of the air at the outlet of the duct? [2 points]

X Determine mass flow rate of moisture (in kg/h) that would need to be added to the air exiting

the heater to bring the relative humidity up to 30% at 40°C. [4 points]
/Q( " Draw these two processes on the attached psychrometric chart. [3 points] '\Z \
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3. At an ice rink the air temperature is maintained at 55°F while the surface temperature of the ice
may be as low as 17°F. In order to keep moisture in the air from condensing on the ice, or creating a
fog above the ice (see figure below), the relative humidity of the air must be kept below what level?
Draw on the attached psychrometric chart the method that you used to arrive at this value.

[2 points]
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4. An ice rink uses a two-stage dehumidification system to remove moisture from the arena enclosing = =7
the ice sheet. The first stage is a dehumidification process that takes in air at 55°F and 30% RH and { o kfl Ll w @ C_:_ b [
the second stage is a reheating process that delivers air back to the room at 55°F and 15% RH. If the
system must dehumidify 1,000 cfm of moist air, determine...
a. The dry-bulb temperature required at the end of the dehumidification process. [1 point]
The rate of moisture removal (in Ibm/h)? (7,000 grains = 1 Ibm) [4 points]
The rate of heat removal (in Btu/h) required in the dehumidification process? [2 points]
The rate of heat addition (in Btu/h) required in the reheating process? [2 points]
Draw these two processes on the attached psychrometric chart. [3 points]
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5. Airenters an evaporative cooler at 110°F and 20% RH at a rate of 1,000 cfm. Determine...
The lowest exit temperature that could be achieved with this cooler? [2 points]

The required rate of water supply to the evaporative cooler (in gph @ 60°F) to reach the

a.
b.

C.

temperature in part a. [6 points]
Draw this process on the attached psychrometric chart. [2 points]
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6. Two air streams are mixed steadily and adiabatically. The first stream enters at 40°C and 10% RH ata

rate of 200 m?/min, while the second stream enters at 10°C and 60% RH at a rate of 400 m*/min. W, = L“;L = L/r S'--’j"
Assuming that the mixing process occurs at a pressure 1 atm, determine the... K j 5
a. Relative humidity of the air mixture. [2 points] OOy s k
b. Dry-bulb temperature of the air mixture. [2 points] i T e s
¢. Volumetric flow rate of the air mixture. Recall that there is no conservation of volume! ( ke, .

{2 points] ! St retma

d. Draw this process on the attached psychrometric chart. [3 points]
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