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Psychrometric Charts for Humid Air Material and Energy Balances



Psychrometric Charts

Humid air

Useful for drying and humidification or
dehumidification (air conditioning)
problems

Much faster than working through full

material and energy balance calculations by
hand

Basisis 1 kg of bonedry air



Navigating the Charts

e Open your text to Figure 8.4-1

e Starting at the line “40°C” color the dry
bulb temperature red

e Continue with the rest of the lines following
the color legend in the next dlide.
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Psychrometric Charts

1. The air supply for a grain dryer has a dry-bulb temperature of 32°C and a wet-bulb
temperature of 25.5°C. It 1s heated to 50°C and blown into the dryer. In the dryer, it cools
along an adiabatic cooling line as it picks up moisture from the grain and leaves the dryer
fully saturated.

a) What 1s the dew point of the maitial air?

b) What 1s its absolute humidity?

¢) What 1s its percent relative hunudity?

d) How much heat is needed to heat 100 m’ to 50°C?

¢) How much water will be evaporated per 100 m’ of air entering the dryer?
f) At what temperature does the air leave the dryer?

2. Himmelblau 29.31 Air, dry bulb 38°C, wet bulb 27°C, is scrubbed with water to remove dust.
The water 1s maintained at 24°C. Assume that complete equilibrium exists between the water
and the gases at the exit. The clean, wet air 1s then heated to 53°C by passing it over steam
coils, and used in an adiabatic rotary dryer, from which it exits at 49°C. The material to be
dried enters and leaves at 46°C. The material loses 0.05 kg HO per kilogram of product.
The total product 1s 1000 kg/hr.

a) What is the absolute hunudity of the air (1) mmtially, (1) leaving the spray tower, (111)
leaving the reheater, (1v) leaving the dryer?
b) What 1s the relative hunudity at each of the points in part a?

¢) What is the total mass of dry air used per hour?

d) What is the total volume of air leaving the dryer?
¢) What 1s the total amount of heat supplied to the cycle in J/hr?
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Below 0°C Properties and Enthalpy Deviation Lines Are For lce Humid ¥olume, m®/kg Dry Air

Problem 1. Grain Dryer

Moisture Content, keg/kg Dry Air



