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Heat effects refer to physical and chemical phenomena that are associated 

with heat transfer to or from a system or that result in temperature changes 

within a system, or both. 
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Latent heat: Latent heat is related to changes in phase between liquids, 

gases, and solids (at constant T and P).

Chemical reactions are characterised by heats of reaction (combustion 

reactions evolve heat, for example). Every chemical or biochemical 

process is associated with one or more heat effects. 



SENSIBLE HEAT EFFECTS

• Heat transfer to or from a system in which there are no phase 
transitions, no chemical reactions, and no changes in composition causes 
a “sensible heat effect”, i.e., the temperature of the system is caused 
to change. 

• Briefly, sensible heat is related to changes in temperature of a gas or 
object with no change in phase. 

• A relation between; the quantity of heat transferred ↔ the resulting 
temperature change. 
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SENSIBLE HEAT EFFECTS
• U (molar or specific) = U (T, V). Then,
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• For any closed-system constant-volume process. 

• Whenever the internal energy is independent of volume, as for the ideal-gas state 

and the incompressible liquid.

• In either case, 𝒅𝑼 = 𝑪𝑽𝒅𝑻 and  ∆𝑼 = 𝑻𝟏
𝑻𝟐 𝑪𝑽𝒅𝑻
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SENSIBLE HEAT EFFECTS
• For enthalpy;

• H (molar or specific) = H (T, P). Then,
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The final term is zero in two circumstances: 

• For any constant-pressure process. 

• When the enthalpy is independent of pressure, regardless of process. This is exactly 
true for the ideal-gas state and approximately true for real gases at low pressure and 
high temperature.

• In either case, 𝒅𝑯 = 𝑪𝑷𝒅𝑻 and  ∆𝑯 = 𝑻𝟏
𝑻𝟐 𝑪𝑷𝒅𝑻
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TEMPERATURE DEPENDENCE OF THE HEAT CAPACITY

• Evaluation of the integral in Eq. 𝑸 = ∆𝑯 = 𝑻𝟏
𝑻𝟐 𝑪𝑷𝒅𝑻 requires knowledge of the 

temperature dependence of the heat capacity. This is usually given by an empirical 

equation; the two simplest expressions of practical value are:

𝑪𝑷
𝑹
= 𝜶 + 𝜷𝑻 + 𝜸𝑻𝟐 𝒂𝒏𝒅
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= 𝒂 + 𝒃𝑻 + 𝒄𝑻−𝟐

where α, β, and γ and a, b, and c are constants characteristic of the particular 

substance. With the exception of the last term, these equations are of the same form. 

We therefore combine them to provide a single expression:

𝑪𝑷

𝑹
= 𝑨 + 𝑩𝑻 + 𝑪𝑻𝟐 +𝑫𝑻−𝟐

where either C or D is usually zero, depending on the substance considered. Because the ratio CP/R

is dimensionless, the units of CP are governed by the choice of R. The parameters are independent

of temperature, but, at least in principle, depend on the value of the constant pressure.
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HEAT CAPACITY IN THE IDEAL-GAS STATE
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Temperature dependence is expressed analytically (for ideal gas):

𝐂𝐏
𝐢𝐠

𝐑
= 𝐀 + 𝐁𝐓 + 𝐂𝐓𝟐 +𝐃𝐓−𝟐

Values of the constants are given in Tables (Table C.1 of App. C for a number of 
common organic and inorganic gases) in available literature. 

The two ideal-gas-state heat capacities are related: (remember: CP=CV+R)
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.


