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Improving energy efficiency and lowering the carbon footprint
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Retailers across the UK take their corporate  
responsibility policies extremely seriously. Many have set 
goals for improving energy efficiency and are committed 
to lowering their carbon footprint which is highly 
commendable, however many are still failing to properly 
address the areas consuming the greatest amounts  
of energy.

According to the Carbon Trust, the retail sector accounts 
for about seven percent of the UK’s carbon emissions, with 
the biggest energy users being refrigeration and heating, 
ventilation and air conditioning (HVAC). Refrigeration accounts 
for about 40 percent of energy consumption, but for certain 
retailers this can be as high as 90 percent. HVAC costs 
average about 40 percent.

Variable-speed drives
All retailers, including department stores, supermarkets and 
convenience outlets can potentially reduce their energy bill by 
an average of 50 percent by installing variable-speed drives 
(VSDs). A drive is a device that can be used to regulate the 
speed or torque of an electric motor. These devices control 
pumps, fans and compressors, eliminating energy waste. 

Energy savings are achievable through affinity laws. The 
affinity laws explain the relationship between variables 
involved in pump or fan performance; including capacity, 
head and power consumption. The power required to run a 
pump or fan is proportional to the cube of the speed. This 

means that if 100 percent flow requires full power, 75 percent 
requires (0.75)³ or 42 percent of full power and 50 percent 
flow requires 12.5 percent of full power. 

The affinity laws show that flow is proportional to motor 
speed, pressure is proportional to motor speed squared 
and power required is proportional to motor speed cubed. 
If the specified output is only required some of the time and 
output can be varied by motor speed, a VSD might be able to 
provide rapid payback for a number of HVAC and refrigeration 
applications across the retail sector.

Energy appraisal
To discover the energy saving potential in any store, retailers 
should consider bringing someone in to undertake an energy 
appraisal.  

Several problems are often found with the HVAC controls, 
specifically economisers that are not working, air handling units 
(AHUs) running without control, variable air volume controls that 
are not working properly, and uncontrolled chilled water valves. 
Often when the motor of a fan is started across the line at full 
power, the belts can stretch, requiring frequent tightening. The 
fan may run at maximum speed, creating a high noise level 
and resulting in excessive airflow in the store. This can cause 
a drafty and low-humidity environment during winter. During 
summer, high humidity can make the store uncomfortable, even 
if the temperature is maintained within the recommended limits.
A large number of these issues can be overcome by installing 
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Energy savings

VSDs. An appraisal will aim to identify issues throughout the 
retail environment and identify applications that can benefit 
from VSD control. 

When a VSD is installed into a motor-application, energy 
spend is reduced and in many instances, maintenance on 
AHUs decreases as it is no longer necessary to replace  
any of the motor belts. The units run quieter and also  
maintain comfortable temperatures and humidity levels  
within the store.

Payback on VSD investment is often less than 12 months for 
these typical applications.

To discover how an ABB energy appraisal can reduce your 
running costs, contact 07000 DRIVES (07000 374837) or 
email energy@gb.abb.com 

HVAC
The Chartered Institution of Building Services Engineers 
(CIBSE), recommends that retailers should regulate 
temperatures: 19 to 21°C for small shops and department 
stores, while supermarkets should maintain a temperature 
of 19 to 21°C in winter and 21 to 23°C in summer to keep 
customers comfortable. Maintaining these levels is particularly 
challenging primarily due to the constant footfall of customers 
entering and leaving a building and the variations in 
temperature and humidity that this induces. 

According to the Carbon Trust, a large number of stores 
in the UK operate with open doors during winter. As such, 
HVAC systems have to work extra hard to compensate for the 
difference in temperature and the extra energy needed costs 
the retail sector £1 billion per year. The addition of revolving 
doors or a draft lobby can help reduce losses, however 
retailers need to look carefully at some of their policies and 
understand how they are wasting energy. Until then, many of 
their motor-driven applications will be working unnecessarily 
hard to compensate for heat losses. 

Application areas 
VSDs are suitable for new and existing applications. 
Retrofitting drives is easy and cost effective and as such 
should seriously be considered within a company’s energy 
efficiency strategy. Typical applications include:
– Air conditioning
– Air handling units
– Supply/extract fans
– Cooling towers
– Chilled water pumps
– Refrigeration



Applications

Air handling units
A significant proportion of all energy consumed in stores is 
accounted for by the air handling units (AHU) and associated 
plant. The AHU is used to condition and circulate air within a 
HVAC system. It works by supplying conditioned air through 
duct work to occupied spaces within the building, helping to 
regulate the temperature.

The AHU includes a blower or fan driven by an electric motor, 
heating and cooling coils, a filter and controls, all housed in a 
sealed metal enclosure located in a mechanical room, on the 
roof, or to the side of the building. 

The air handler fan or blower changes speed, helping to 
maintain a constant pressure in the duct work as the volume 
of air through the blower is regulated. The temperature of the 
water within the heating and cooling coils is used to control 
the temperature of the air supplied by the air handler. The 
air from the occupied space is returned to the air handler 
through the return air duct by a return fan or blower. Building 
air volume can be controlled mechanically using dampers or 
guide vanes; or electrically by controlling blower speed. 

Solution
Air handling systems are sized to cope with maximum volume 
requirements, meaning that it is necessary to reduce blower 
or fan volume most of the time. Using a VSD to control motor 
speed reduces the electrical energy consumed by  
the motor. 

Benefits 
– Reduced energy costs due to lower motor speeds 
– Less noise from the air handling units 
–  Reduced shock and vibrations by avoiding resonant 

frequency 
– Eliminate stress on motor belts, pulleys and keys
– Lower torque starts 

Air conditioning 
An air conditioning system removes heat from indoor air for 
thermal comfort. Traditional air conditioning systems regulate 
temperature by using a compressor that is periodically 
working at maximum capacity or switched off entirely. The 
compressor pumps refrigerant gas up to a high pressure. 
It then enters a heat exchanger where it loses heat to the 
outside. In the process the refrigerant condenses into a liquid. 
The liquid is then returned to another heat exchanger, this 
time at low pressure. As the liquid refrigerant evaporates it 
absorbs heat from the inside air, returns to the compressor 
and repeats the cycle. 

Solution
A VSD installed into an air conditioning system is used to 
control the speed of the compressor motor which regulates 
temperature. By installing a drive, retailers can eliminate the 
stop/start cycles because the temperature is controlled more 
accurately. 

Benefits 
– Improve system efficiency
– Extend component lifetime
– System less prone to breakdowns
– Lower running costs 
– Quieter than a standard air conditioning unit’s compressor.
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Applications

Fume hoods
Most fume hoods for kitchen areas are ducted. Air is removed 
from the workspace and dispersed into the atmosphere. The 
fume hood is only one piece of the ventilation system. 

Solution
To reduce ventilation costs, variable air volume systems are 
employed, which reduce the volume of the air extracted as 
the fume hood sash is closed. This product is often enhanced 
by an automatic sash closing device, which will close the 
fume hood sash when the user leaves the fume hood face. 
The result is that the hoods are operating at the minimum 
extract volume all of the time that no one is actually working 
in front of them. 

Benefits 
– Reduced energy consumption 
– Lower CO2 emissions 
– Reduced stress on extraction equipment 
– System better matched to day-to-day requirements 

Supply/extract fans
Extract fans are used for the removal of smoke, heat or, in 
areas like car parks, to vent out poisonous gases like carbon 
dioxide in accordance with part B and F of the Building 
Regulations. Where moisture is a concern the fans can reduce 
humidity that causes mildew. 

Extract fans come with open motors for efficient cool running 
and low energy consumption and with sealed or enclosed 
motors for high dirt and grease applications such as those 
found within kitchen areas in certain retail environments.

Solution
While full extraction is only needed for a small amount of time 
within many such systems, most operate at a constant flow 
rate and restrict air-flow to particular parts of the building 
using vanes or dampers. Using a VSD here allows the flow 
rate to be reduced in order to meet the demands of the 
building at any given time, helping to reduce running costs. 

Benefits 
– Reduced energy consumption 
– Lower CO2 emissions 
– Reduced stress on extraction equipment 
– Meets part B and F of the Building Regulations 
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Applications

the need for time delays, helping to further reduce costs. A 
slower fan speed has the added benefit of raising tower and 
water temperatures, preventing icing in cold weather. In  
warm weather, fans can be run faster, providing additional 
cooling capacity.

Benefits 
– Soft-start reduces mechanical stress on motors 
– No requirement for noise shielding
– Improved system efficiency 
– No requirement for throttling mechanisms  

Chilled water pumps
Chilled water pumps are used to move cold water from the 
chiller to the air handling units. The chilled water is used to 
cool and dehumidify air within the facility whilst at the same 
time hot water pumps move hot water and heated air within 
the store. 

Pumps are used for raising, transferring, or compressing 
fluids, they represent the largest single use of power in 
industry (31 percent) by motor driven equipment.  Most of 
the time pressure within a system and the flow of gases and 
liquids are regulated using mechanical clutches, throttles 
and adjustable inlet guide vanes, however controlling 
an application this way is inefficient, requires frequent 
maintenance and provides inaccurate control. 

Pumps have two main categories: 
1  Positive displacement pumps force a fixed volume of fluid 

from inlet to discharge with each stroke or rotation. (e.g., 
reciprocating, rotary, or screw type pumps) 

2  Centrifugal pumps which use the fluid’s own momentum 
to build up pressure or head. Centrifugal pumps use 
centrifugal and hydrodynamic forces to create pressure that 
moves the fluid from inlet to discharge.

Solution
A drive can be used to control the impeller speed, in order 
to modify the pump curve. The benefits are cost and 
performance related. Drives reduce peak energy demands 
by capturing the speed of a pump that is running backwards 
due to back pressure. Built-in start function causes a free 
wheeling pump to reverse and restart under controlled 
conditions unlike a line started pump motor.  

Benefits 
– Reduced energy costs due to lower motor speeds 
– Lower peak energy demands 
–  Maintenance requirements are reduced and component  

life increased
– Easier to maintain low noise levels 

Cooling towers
Cooling towers are evaporative coolers used for removing 
heat from the working fluid to near the ambient wet-bulb air 
temperature. 

A HVAC cooling tower is used to reject heat from a chiller. 
HVAC use of a cooling tower, pairs the tower with a water-
cooled chiller or water-cooled condenser. The system can be 
used to reject heat absorbed in the circulating cooling water 
systems or the air conditioning system.

Solution
Within cooling tower set-ups, a starter and a control unit are 
used to provide start/stop control and speed control. This 
control can be accomplished with VSDs. Modern HVAC drives 
are equipped with built-in PID control and speed search 
technology to help maintain optimum performance within  
the system. 

A drive also has the added benefit of soft-starting and gradual 
speed changes, which result in less noticeable noise issues, 
helping to meet noise abatement regulations whilst saving the 
retailer the cost of including noise shielding. 

Drives can also be applied to motors running cooling tower 
fans, slowing the motor speed to zero when opposite rotation 
is detected and accelerate the fan in the correct direction, 
helping to improve cooling tower efficiency. A VSD also 
eliminates the need for brakes, anti-ratcheting devices and 
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Applications

Refrigeration
Refrigeration accounts for on average, 40 percent of a 
retailer’s energy bill, while compressors and condensers, 
account for 30 to 35 percent of total refrigeration costs. 
The rest is consumed by the display and storage cooler 
fans, display case lighting, and for anti-sweat heaters used 
to prevent condensation on doors and outside surfaces of 
display cases.

Compressors 
Compressors provide refrigerant gas to the buildings air 
conditioner systems and to the supermarket food cases 
24/365. A compressor that runs at full speed and at full load 
is a very efficient device; one that runs at less than those 
values becomes more inefficient unless there is a VSD  
applied to it. 

Solution
The VSD adjusts the speed of the compressor (reciprocating, 
screw, scroll) based upon the temperature control needed to 
preserve food or maintain the buildings comfort.
Thus, energy usage is reduced by maintaining the required 
set point. By adjusting the speed of the compressor, the 
compressor is no longer cycling on and off (short cycling) 
eliminating demand load. In addition to reducing energy use, 
the system runs smoother and mechanical fatigue and pipe 
stress is no longer an issue. Slugging is also eliminated. 

Benefits 
– Eliminates on/off cycle 
– Smooth running system, reducing mechanical issues 
– Temperature better regulated 
– Reduced energy consumption

Condenser fans
The system involves heat transfer in which a substance is 
condensed from its gaseous to its liquid state, typically by 
cooling it. In so doing, the latent heat is given up by the 
substance, and will transfer to the condenser coolant. 

Solution
Using a VSD within this set-up helps to reduce energy 
costs due to fan affinity laws, whilst also allowing users 
to repeatedly set point head pressure control helping to 
further reduce energy and abate ambient noise; due to the 
elimination of contactor “staging” on and off of the fans. 

Benefits 
– Elimination of mechanical stress 
– Reduced noise levels 
– Improved process control 
– Lower maintenance requirements 
– Better energy consumption
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00Notes: 
We reserve the right to make technical 
changes or modify the contents of this 
document without prior notice. With 
regard to purchase orders, the agreed 
particulars shall prevail. ABB does not 
accept any responsibility whatsoever 
for potential errors or possible lack of 
information in this document. 

We reserve all rights in this document 
and in the subject matter and 
illustrations contained therein.  
Any reproduction, disclosure to third 
parties or utilization of its contents –  
in whole or in parts – is forbidden 
without prior written consent of ABB. 
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