
Office air conditioning, made simple



Is the office temperature in your office cause for contention? It seems that many 
women feel the cold more than men do and so when the temperature is set at 22° 
(generally recommended throughout the office) it is too cold for many.  

What is required is some flexibility. Perhaps men could dress down in the office to a 
light, short sleeved cotton shirt to keep them cool or alternatively, allow employees 
who experience the cold  to move their laptops to a “warm area” and provide hubs 

where the temperature is warmer.

A big ticket item & essential requirement for offices

One of the main expenses in an office interiors project is the air conditioning. We 
use air conditioning systems to control the quality of air inside an environment and 
to provide thermal comfort. An HVAC (Heating, Ventilation and Air conditioning) 
designer or engineer will recommend different types of air conditioning systems for 
different applications.

What are some of the factors that influence the choice 
of air conditioning system?

• How large the area is that needs to be cooled. This is measured in cubic 
   metres, so length x breadth x height of a room or area.
• The total heat generated inside an enclosed area. This can be affected by 
   sunlight, the amount of people, equipment in the space etc.

• Budget.

Office air conditioning, made simple
Is the office temperature making tempers flare?
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• Wall mounted consoles or window air conditioners.
• Midwall Split or Split air conditioner.
• Cassette.
• Hide-away system or ducted air conditioning system.
• VRV (Variable Frequency Volume) or VRF System (Variable Frequency Flow).

• Central building system.

What is each system?

1.  Wall mounted consoles or a window air conditioner
This is probably the most commonly used air conditioning system used for cellular 
(closed) offices. All the components are enclosed in one box, (other forms of air 
conditioners split the contents into two parts). The unit is fitted to a slot or gap made 
in a perimeter wall, usually under the window sill, with half of the unit inside the 
room and the other half outside. Often the external part is hidden by a decorative 
grill on the outside of the building.

Pro’s
• This unit is a simple solution for a cellular office.

Con’s 
• It doesn’t work well in open plan layouts as it doesn’t reach the people sitting 
   in desks that are in the deeper space, further away from the source.
• It takes up floor space along the window areas, pushing workstations further 
   into the room.
• Their position options are limited as they are normally placed just below 
   a window on a perimeter wall. The openings in the wall need to be 
   pre-established. 
• They are noisier than split systems, due to the compressor being inside the 

   unit.   

Types of air conditioning systems
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This is comprised of two parts, the indoor unit, housing the evaporator or cooling coil and the 
cooling fan, fitted high up on a wall in a room (no slot in the wall is necessary, and the outdoor 
unit, housing the compressor, condenser and expansion valve which is fitted on an exterior wall.  
The interior unit takes up less space than a wall console unit. Remember that you will see this 
part of the unit from outside, so finding an appropriate place to house it is important if you don’t 
want the face of your building to look ugly. This unit is also only used for an enclosed cellular 
office.

These units need to be close to a building duct to accommodate for drainage, or you will have to 
core drill a round hole into the floor slab below and use pipes to lead the overflow water through 
the ceiling below you to a nearby duct. If this is not possible, you will need to use a pump, situated 
in the ceiling above the unit to pump the overflow water up a pipe and into the ceiling void where 
the water will be re-directed to a nearby duct. 

Pro’s 
• It doesn’t take up valuable floor space.
• They are quieter than console units.
• They are ductless systems which saves money on the installation of a network of ductwork 
   throughout the ceiling.
• Each unit is individually regulated with a remote control which means you can turn off 
   units in rooms that don’t need heating or cooling.
• This is often the first choice for a computer server room. In this situation, a drip tray would 
   be required below each unit as a precaution for water drips. The heat in the room will help 
   to evaporate the water in the drip tray.

Con’s 
• They are sometimes placed on a decorative wall and can be unappealing to the eye.
• Each unit can be used to cool one room or a small area.
• The pipe length is limited to less than 25 metres, so this system may not be possible in 
   all instances.
• No fresh air is provided with this system, so you would need to add a fan in the ceiling for 
    this.

2.  Mid wall Split or Split Air conditioner
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This is situated in a suspended lay-in ceiling or flush plaster ceiling and has 
a separate indoor and outdoor unit. The air flow is directed from the 4 vents on 

eachside of the square unit, towards the floor. 

Pro’s
• As cold air falls towards the floor the air flow can cover a fairly large room, 

   provided the fans are powerful enough. 

• Being in the ceiling means that the unit is out of the way. 

• As the condenser is located outside the building, they are very quiet.

• With adjustable thermostats and variable speed fans, they can be very energy 

   efficient.

Con’s 
• Lines need to be run from the condenser outside the building to the cassette 
  in the ceiling no more than 25 m away for smaller units. Bigger units can 
  have slightly longer pipe runs.
• It can be uncomfortable for a person directly under a cassette unit as the 
   cold air blows quite strongly onto you, creating a cool wind.
• A plenum (gap between the ceiling and overhead slab) needs to be a minimum 
  of 400 mm deep.
• No fresh air supply, so a fan may be needed.

3. Ceiling Cassette
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A Hide away air conditioning system is used for bigger offices where the whole office is to be 
cooled or heated.  It is a less expensive option to use in open plans instead of a whole lot of wall 
mounted air conditioners and is more effective in equalising the temperature throughout the 
space. 
 
The inside component is hidden in the ceiling, and is connected to a separate outdoor 
compressor unit.  It allows for both heating and cooling of several areas in a building through 
the separate grills, diffusers or vents in the ceilings or walls. The outside compressor can be 
attached to the building up to 50 metres away in the instance when bigger units area required, 
but becomes expensive as you pay per metre for pipe runs, so if possible, limit these runs to no 
more than 20 metres.

You require a plenum space (the space between the ceiling and slab) of at least 400mm. This 
system is not an option if this space is smaller, unless you can drop a bulkhead (lowered ceiling 
detail), where the equipment and metal ducting will be housed.
 
There are 2 options for Hide away systems:  

The Fixed Speed air conditioner 

This is the less expensive option and works with a compressor, but without an inverter. This 
delivers a fixed amount of power through a fixed speed. This means that the compressor has to 
stop and start to maintain the desired temperature.  

The Inverter air conditioner

The slightly more costly inverter energy hide away system is more energy efficient. This varies 
the speed of the compressors, dispersing accurate heating or cooling power when needed.  
When a greater capacity for cooling or heating is required, the compressor will work at a high 
speed and will increase the refrigerant flow. When it’s moderate outside, the compressor will 
operate at a low speed, decreasing the amount of refrigerant flow, therefore saving energy.

4. Hideaway system or a Ducted Split system
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• It doesn’t use up valuable floor space.
• Provides energy savings and powerful cooling.  Inverter systems save between 
    30-50%
• As the compressor is on the outside of the building, it’s a quiet system.
• The main unit is hidden in the ceiling.
• A cost effective solution.
• Can control temperature of a room precisely if the room is fitted with its own 
   machine and individual controls.
• Fresh air grills are provided to draw in fresh air, preferably from a duct outside.

Con’s 
• It cannot be used if the plenum is too small.
• It uses high power consumption.

Pro’s for an Inverter system
• It’s at least 30 – 50% cheaper to run as it uses less power.
• The start-up time is greatly reduced, so it reaches the desired temperature 
   quickly.
• There are no temperature fluctuations, keeping your interiors at a 
   comfortable level.
• No voltage peaks from the compressor.

Con’s 
• It costs more to install than a fixed air conditioning system.

Return Air Grille

Both systems require return air grilles which connect to the ductwork that allows 
air to return to the heating or cooling system, helping with circulation of air and 
releasing the pressure from the cooled or warm air that is being forced into the 
space. This is a grill that fits neatly into a ceiling tile and has a filter fitted to it 
to catch dust & other particles, assisting with a more purified air. They are also 
sometimes located in walls. 

Pros’ for both
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A VRV (Variable Refrigerant Volume) or VRF (Variable Refrigerant Flow) is also a 
hide away system, is a multi-split system and is the most energy efficient of all the 
hide away systems. It allows for individual zone control in each room and floor of 
a building.  It connects multiple indoor units to each outdoor unit, with each area 
being cooled or heated as desired.  So if one area requires cooling and another 
requires heating, the system uses the available energy to counter each other.

It varies the refrigerant flow rate to match the required heating or cooling loads, 
which provides more accurate control and therefore saves energy.  So if each office 
has its own control, when the office is unoccupied, the air conditioning will be turned 
off and won’t be using any power.

Pro’s
• It is a versatile system.

• You can control heating and cooling in specific areas accurately.

• Energy costs are lower.

Con’s 
• It is an expensive system to install.
• Maintenance, such as cleaning filters, must occur within the occupied space. 

5. VRV or VRF system
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This is used to cool big shopping malls, movie theatres, hospitals, big hotels and 
multi-floored offices.  A huge compressor is used that has the capacity to produce 
many tons of air conditioning and a separate plant room houses the equipment.  
This functions like a large refrigeration room and requires the use of a thermostatic 
expansion valve.

The chilled air is passed through ducts to all the rooms, halls or spaces.  There is no 
other equipment in the ceilings of these rooms and so it provides a silent solution 
for cooling air.

Pro’s
• It’s silent.

• It’s highly effective.

• The amount of air required can be controlled by the openings depending on 

    the heat load inside the room.

Con’s 
• As it is a sophisticated system, it can be complicated and requires a specialist 
   to design it.
• It is difficult and ill-advised to retrofit this system as it requires great 
    planning and design.  So it will be used in a new build or complete renovation.
• You require a specialist to operate and maintain it.
• It is expensive to install & maintain.
• It requires a minimum of 400mm plenum unless you have an industrial look 
   where no ceiling is required. (Although a silent air conditioning system, be 
   aware that ceilings help with essential acoustic management).

6. Central Building system
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Yes, you can when there is a mixture of layout styles that includes some open plan, a cellular offices on 
perimeter as well as internal offices or meeting room areas. In these instances a combination would be 
preferable.

Yes, when an existing installation already has some of one or the other type but you feel that the 
installation would be enhanced with an additional system.

What is a BTU and how is the size required determined?

A BTU is an international measure of energy and stands for British Thermal Unit. In the air conditioning 
industry, BTU’s measure the quantity of heat an air conditioning unit can eradicate from a room each 
hour. BTU units are supplied in increments of 9 000, 12 000, 18 000, 24 000 and 36 000 BTU’s.

Generally, you would require approximately 500 BTU’s per square meter.  So a 20 m² office will require 10 
000 BTU’s (20 x 500).  Add in a factor for the person in the office that is generating heat at 550, and you 
now require 10 550 BTU’s.  You would select the closest air conditioner to this, which is a 12 000 BTU unit.

What is the difference in price between the systems if there is no 
existing system?

This is very difficult to answer accurately as every installation is different, the size of the installations are 
different, how much sun or natural heat in a building is different, even the shape of a building can make 
a difference etc. 
 
If using console units or midwall splits, the price for the smallest unit currently in 2016, starts at about R 
7 500. We use the word “about” because it very much depends on the brand and the size of the unit and 
naturally the fluctuation of the Rand. Obviously the greater the BTU’s required, the larger the cooling 
power of the unit and the more it will cost.

For midwall splits, you will need to take into account the pipe runs and installation costs.
For the other options, 

• A hide-away system with fixed speed is approximately from R 800.00 to R 850.00 m². 
• An inverter energy efficient hide away system is approximately from R 920.00 – R 1 000.00 m².
• A VRV system is approximately from R 1 380.00 to R 1 520.00 m²

Can you ever use a combination of systems?
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A Variable Refrigerant Volume (VRV) or Variable Refrigerant Flow (VRF) system allows for 
separate control in different zones or rooms of a building.  If the air conditioner is turned 
off in an area where it is not needed, it helps to save energy.

This system uses a variable refrigerant flow control, which circulates only the smallest 
amount of refrigerant that is needed.  A refrigerant is the chemical used in the air 
conditioner which changes from a liquid to a gas and back again.

This system can accommodate many indoor units to one outdoor unit and offers flexibility 
when designing the layout of the air-conditioning required.

What else can be done to conserve energy?
• Make sure the windows are closed when the air conditioners are turned on.  

   This will keep the cooler air inside the room and the warmer air outside.

• Install window blinds or tint the windows in office areas that have full sunshine.

• Install a timer so that the air conditioner turns off when it’s not required, or a 

   desired temperature has been reached.

• Insulate walls to keep hot air out and cool air in summer or in winter to keep the 

   warm air inside.

• Keep the filters clean for maximum efficiency.

For corporate installations, consult with a professional to ascertain which system/s will 

suit your offices best.

Which system is more energy efficient and how is this 
achieved?
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