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Adiabatic CoolingAdiabatic Cooling

� In adiabatic cooling: a warm gas is brought
into contact with a cold liquid to evaporate.
Heat is transferred from liquid to gas, BUT
no heat transfer from systems to its
surrounding.surrounding.

� Examples:

�Spray cooling, spray humidification.

�Spray dehumidification.

�Drying

�Spray drying.
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Adiabatic CoolingAdiabatic Cooling
(Same as Wet Bulb Line) (Same as Wet Bulb Line) 
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A Cooling Tower and Swamp A Cooling Tower and Swamp 
CoolersCoolers-- Adiabatic HumidificationAdiabatic Humidification
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Example  8.4.7 Adiabatic Humidification Example  8.4.7 Adiabatic Humidification 
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Example  8.4.7 SolutionExample  8.4.7 Solution
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Mixing and SolutionsMixing and Solutions

Heats of solution : enthalpy change when 1 mol of
solute is dissolved in r mol of a liquid solvent at temperature T.
Some values are given in Table B.11, p.653. (Note: The last
column in Table B.11 is a heat of solution, not a heat of mixing
as defined below.)
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( )rTH s ,ˆ∆ (See Table B.11 for some data.)

Reference is at 25 0C and 1 atm
Water (liquid)
The solute (gas or solid)

( )rHH s
ˆˆ ∆= (8.5.1)



� Heats of mixing - enthalpy change when 
one mol of mixture is formed from the 
pure components at temperature T:

Mixing and SolutionsMixing and Solutions

∆ $ $ $ $H H x H Hm i i
E= − =∑
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∆ $ $ $ $H H x H Hm i i= − =∑

The heat of mixing is also called the excess enthalpy



Example 8.5.1 Production of Example 8.5.1 Production of HClHCl AcidAcid
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Example 8.5.1 Production of Example 8.5.1 Production of HClHCl AcidAcid
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Example 8.5.1 Production of Example 8.5.1 Production of HClHCl AcidAcid
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Example 8.5.1 Production of Example 8.5.1 Production of HClHCl AcidAcid
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Example 8.5.1 Production of Example 8.5.1 Production of HClHCl AcidAcid
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Example 8.5.1 Production of Example 8.5.1 Production of HClHCl AcidAcid
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Enthalpy-concentration diagrams: Single Liquid phase

Fig. 8.5-1, p. 399, for liquid
mixtures of sulfuric acid and
water

• equivalent to heat of mixing or
heat of solution data

Dr. Naim M. Faqir 2014 (JU) 15

• can be used to solve energy
balance problems for mixing or
separation of aqueous sulfuric
acid streams



Enthalpy-concentration diagrams: Single Liquid phase

Example 8.5.2:
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Enthalpy-concentration diagrams: vapor-liquid 
Equilibrium Calculations 

Fig. 8.5-2, p. 403, for liquid-vapor equilibria in 
the ammonia + water system at 1 atm pressure

• has saturated liquid and vapor curves plus
tie lines in the two-phase region

• can be used to solve energy balance
problems, such as the flash vaporization of
ammonia + water mixtures (see Example
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ammonia + water mixtures (see Example
8.5-5, p. 405)


