Latent Heat of Vapourisation

Latent heat of vaporisation refers to the energy absorbed by a liquid when it evaporates or
released when it condenses. This thermodynamic principle describes the transition of
substances between liquid and vapor phases without a change in temperature.

When a liquid, such as water, is heated to its boiling point, it absorbs a significant amount of heat
energy, allowing its molecules to overcome intermolecular forces and escape into the vapor phase.
For water, this energy requirement is approximately 2257 kJ/kg at standard atmospheric pressure.
This substantial energy absorption makes water an effective cooling agent during evaporation,
which is particularly relevant in building design and retrofitting.

Conversely, during condensation, the latent heat is released back into the environment. As vapor
molecules lose energy and revert to liquid form, they release heat, which can warm the surrounding
atmosphere. This principle is crucial for understanding various natural phenomena, such as weather
patterns, cloud formation, and precipitation.

Practical Applications:

1. Cooling Systems: In the UK, many residential buildings use evaporative cooling systems that
leverage the latent heat of vaporisation to regulate indoor temperatures efficiently. For
example, during hot summer months, water evaporates from cooling pads, absorbing heat
from the air and reducing the indoor temperature.

2. Ventilation Design: Proper ventilation systems in homes often consider the latent heat of
vaporisation when designing for humidity control. By allowing moist air to escape and
encouraging the evaporation of water (from cooking, bathing, etc.), these systems help
maintain a comfortable indoor environment.

3. Energy Efficiency: Understanding latent heat is vital for energy-efficient building practices.
For instance, in passive house design, strategies are implemented to manage moisture and
heat through ventilation systems that exploit the principles of latent heat, thereby enhancing
thermal comfort and reducing energy consumption.

Related Concepts:

e Thermodynamics: The study of heat and energy transfer, which underpins the concept of
latent heat.

e Humidity Control: In building regulations, managing indoor humidity levels is essential for
preventing damp and mould, which can be addressed through effective ventilation strategies
that consider latent heat dynamics.
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