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Mechanical Systems
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Moisture lost from air

Temperature at which condensation occurs
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State of room air, 25 C, 50%RH
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30Wet Bulb Temperature Fabric Reduce heat loss
lower U-Value, 
reduce areas of high U-Value

Ventilation Reduce heat loss or heat gain
control ventilation
reduce need by increasing vol.
use heat recovery

Solar Gain Measured Entry, Reject excess
changing requirements

Air as the medium of heat transfer

Ventilation - occupant’s needs
Number of occupants x individual’s need

Heat loss or gain

Heat flow =   ΔT.(SpHt)v.Volume/sec
Φ = ΔT NV/3  W

Decrease temperature difference = Increase volume

Natural Ventilation     - Wind and Stack driven

Forced mechanical ventilation - Electrically driven fan

Mixed Mode ventilation - Choose appropriate method

Ventilation mechanisms
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Re-circulation

Run Around Coils

Heat Exchanger
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Air movement in rooms

Jet

Entrained air
Stack effect

downdrafts

Exhaust air

Coanda

Displacement ventilation

Mixing

Stratification

Primary Equipment
Boilers
Refrigeration machines

Secondary Equipment
Air Handling Plant
Fans
Pumps

Tertiary appliances
Radiators
Ventilation grilles
Air Diffusers
Fan Coil units
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Re-circulated air

Fresh air

Conditioned
air

Fan

Heater
Spray

HeaterFilter

Hot water flow return

Air handling unit

Spray

Chilled Water
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Sensible Cooling

Latent cooling

Re-heating

Spray

Adiabatic – no heat or coolth
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Heated Water
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Pressure

Volume
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Liquid

Gas

Compressor

Evaporator
Coil

Condenser
Coil

Throttle or expansion valve

High pressure hot gas

High pressure warm liquid

Low pressure cold gas

Heat in to evaporate

Low pressure cold liquid

Heat out to condense
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Latent Gain

Sensible Gain
Dirty Ductwork Cleaned Ductwork

Air Handling Unit

Any local 
system

Ventilation only is required

Any method

Air Conditioning is required

Any centralised/
Partially centralised
system

Central constant
Volume or dual
Duct system

Any centralised/
Partially centralised
system

Does your application require very large 
Volumes of fresh air

Does your building include large 
open plan offices 

Will it be acceptable for your office 
Space to exceed 28 deg for a few
Hours each year.

Does your application require close 
control of humidity

Does your application have to account
For consistently high heat loads

Air ConditioningVentilation only

Natural
Ventilation

Local systems

Centralised
Air with 
reheat

Induction Fan Coil Unitary Heat
pump

Through wall
packages

Split Unit
packages

Individual
Heat pumps

Variable
Refrigerant 
Flow rate

Constant
volume

Dual Duct

Centralised air
systems

local Centralised

Ventilation
Via atria

Partially centralised
Air/water systems

Variable
Air volume

Mechanical 
ventilation
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Winter’s Day

Window Structure

Winter’s Night

Window Structure

Summer’s Day

Window Structure

Summer’s Night

Window Structure

To Sky

Energy that you want to be stored Power x time  

3
3

6 Volume = 54 m3

Ventilation need is 10 l/s per person

10 x 3600 / (1000 ) = 36 m3/hr  
this is equivalent to 2/3 Air change per hour

Φv = NV Δt / 3 W

= 2/3 x 54 x 20 /3 = 240 W

Φf = U x A x Δt

= 0.35 x (9 + 18 + 18 ) x 20

=  315 W 

Over an 8 hour day = 675 x 8 x 3600
1.9 MJ
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Power that can be put into store

Φs =  C x A x Δ t

Φs =  A x Δ t / rs

Rs = surface resistance to heat transfer = 0.06 or 0.12 m2K/W


