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Example1 :

Find the properties of air with 40 °C dry bulb temperature and 28.5 g water/kg
dry air moisture content at 1 atm.

Solution
Step 1

1) Locate the point on the psychrometric chart with 40 °C dry bulb tem-

perature and 28.5 g moisture/kg dry air moisture content.

i1) Draw a horizontal line that passes from the point with 28.5 g water/kg
dry air moisture content on the y-axis.

ii1) Draw a vertical line on the x-axis at the point of 40 °C dry bulb tempera-
turc. The point the two lines intersect (point A) represents the point on
the psychrometric chart with 40 °C dry bulb temperature and 28.5 g
water/kg dry air moisture content.
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Humidity
(g moisture/ kg dry air)

Dry bulb temperature (°C)

Step 2

1) Find the relative humidity curve that passes through point A.
1) Read the relative humidity on the relative humidity curve: Read RH = 60%.

Humidity
(g moisture/ kg dry air)

T
e
=

Dry bulb temperature (°C)



Step 3

1) Draw a line parallel to the wet bulb line that passes through point A.

i1) Read the wet bulb temperature at the point where this line crosses the
saturation curve (100% relative humidity curve): Read T,, = 32.5°C.
Alternatively, draw a vertical line down from that point to the dry bulb
temperature axis and also read 32.5 °C on the x-axis.
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Step 4

1) Draw a line parallel to the x-axis that passes through the wet bulb
temperature of 32.5 °C found above.

i1) Read the saturation humidity at the wet bulb temperature on the
y-axis: Read Hy, = 0.032 kg water/kg dry air.
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Step 5

i) Draw a vertical line from the x-axis that passes through point A to cross
the 100% relative humidity curve.
i1) From the point of intersection, draw a horizontal line to cross the y-axis.
111) Read the saturation humidity at 40 °C on the y-axis. Read: 0.049 kg
water/kg dry air.
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Step 6

1) Extend the line parallel to the wet bulb line that passes through point
A to cross the enthalpy line.
i1) Read the enthalpy: Read H = 114 kJ/kg dry air.
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Dry bulb temperature (°C)

Alternatevely, calculate enthalpy from:

H = (1.005+ 1.88H)T + A,H = (1.005 + 1.8870.0285)40 + 2501%0.0265 = 113.6 kJ/kg DA

Step 7

1) Extend the constant humidity line (line parallel to the x-axis) that
passes through point A to cross the saturation curve (100% relative humidity
curve).



ii) Read the dew-point temperature on the saturation line: Read Tqp= 30.5°C.
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Step 8
1) Draw a line parallel to the humid volume line that passes through

point A.
i1) Read the humid volume: read viy= 0.93m3/kg dry air.

s
Humidity
(g moisture/ kg dry air)

41

40
Dry bulb temperature (°C)

i11) Alternatively, calculate the humid volume from:

va = (0.00283 + 0.00456 H)T = (0.00283 -+ 0.00456 x 0.0285)
(273 + 40) = 0.926 m? /kg dry air

Calculate the humid heat:

¢y = ca +cyH = 1.005 + 1.88H = 1.005 + 1.88 x 0.0285
— 1.059kJ /kg °C




Example 2 :

The air of Example 1  is heated to 80 °C. Find the relative humidity,
wet bulb temperature, dew-point temperature, humid volume, and enthalpy of

the air.

Solution

Step 1
Since only sensible heat is added to the air, its moisture content and dew-point
temperature remain constant. Therefore:

1) Draw a horizontal line from point A of Example 1 .

i1) Draw a vertical line on the x-axis at the point of 80 °C dry bulb tempera-
ture. The point at which the two lines intersect (point B) represents the
point on the psychrometric chart with 80 °C dry bulb temperature and
28.5 g water/kg dry air moisture content.

Step 2
Find the properties of air at point B following the same procedure as in
Example 1 for point A.
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Wet bulb temperature = 39°C Enthalpy = 158 kl/kg dry air
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Humidity
(g moisture/ kg dry air)

Humidity
(g moisture/ kg dry air)

F30 -30
40 80 40 80
Dry bulb temperature (°C) Dry bulb temperature (°C)
Dew-point temperature = 30.5°C Humid volume = 1.045 m>/kg dry air

Example 3 :

The heated air of Example 2  passes through a dryer, picking up moisture
adiabatically there, and leaves the dryer at 50 °C. Determine the properties of
the air at the exit of the dryer.

Solution

Step 1

The air flows through the dryer following an adiabatic saturation line. The
point of intersection (point C) of the adiabatic saturation line passing through
point B with the vertical line on the x-axis passing through 50 °C dry bulb
temperature represents the air at the exit of the dryer.
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Step 2

Following the same procedure as in the previous examples, find the properties
of air at point C:

Relative humidity = 51%

Wet bulb temperature =39 °C

Enthalpy = 158 kJ/kg dry air

Dew-point temperature = 37 °C

Humid volume = 0.975 m’/kg dry air



