
18 MAY 2010 ACR TODAY

AIR MOVEMENT AIR MOVEMENT

BIG CHANGES 
in fan coil design
Mick Holland, Advanced Air technical product manager, discusses 
the signifi cance of recent innovations with fan coils and how these 
may impact on the market.

EC motor technology
Fan coils have been around for over 50 years 

and have up until recently used ac motors, 

predominantly the permanent split capacitor (PSC) 

type.  The effi ciency of these motors is very low and 

often operates at less than 25%.  The working range 

of effi ciencies is as low as 10% and seldom exceeds 

40%.  EC motors, on the other hand, are much better 

with effi ciencies up to 70% which can signifi cantly 

reduce the motor power consumption.

Within the Building Regulations Part L currently 

2006, a measure of motor and fan effi ciency is 

related to specifi c fan power or SFP.  This is a 

measure of the power in watts required to create 

an airfl ow of one litre per second.  In current 

regulations an SFP of 0.8 is used as a guide, however 

the 2010 fi gure will be much lower.

A comparison of  typical SFP is given in the 
following table:-

Motor
Type

Air Volume
(Constant) l/s

W SFP
w/l/s

ECM (EPIC) 170 34 0.20

EC-DC 170 55 0.32

AC DECK 170 103 0.61

AC ERM 170 123 0.72

ECM (EPIC) – a unique fan coil manufactured by 

Advanced Air

ERM – external rotor motor

The SFP is simply l/sec divided by the power 

consumption of the motors in watts.

What is clear is that the ec motor technology 

offers potentially large reductions in SFP, energy 

consumed and consequently carbon emissions.

Many consultants will now only specify ec motors 

principally because of their carbon credentials but 

there are also other benefi ts.  

The fan speed of an ec motor can be infi nitely 

variable and is also relatively easy to achieve.  

Factory setting of air volume can be set direct from 

the BMS system or through the in-built unique ec 

control card module.  The volume can be set by a 

2-10 volt control signal which, via a control system, 

is ideal for the utilisation of VAV capability to suit 

varying occupied space loads.

Due to its “smart” motor technology the fan 

is self-commissioning as any change in external 

resistance is recognised by the “smart” controller 

and the fan automatically compensates to achieve 

its set point.  The step-less dynamic speed control 

compared to standard step control gives greater 

operating range and more fl exibility.  The “smart” 

motor has feedback capabilities which via the BMS 

can be used to indicate dirty fi lters and can be 

programmable to suit varying room condition loads.

Soft start and slewed speed ramps are 

programmed into the ECM motor which 

eliminates stress to the mounting 

bracket or hardware.  This is 

one of the factors in higher 

life expectancy of 90,000 

hours (approximately 20 years) 

compared to the expected 

50,000 hours (10 years) of 

typical PSC motors, resulting 

in fewer failures and lower 

maintenance costs for the 

life cycle of the building.

Fan Decks
With ac motor driven fan decks, the fan 

coil could have as many as fi ve scrolls driven 

by individual motors.  The main reason for this was 

when designing a large cooling output fan coil unit 

it needed to readily sit in a false ceiling so the height 

of the unit was restricted to below 300mm and 

typically 220 – 250mm.  So the multiple ac fan deck 
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evolved and when the ec motor innovation reached 

fan coils it seemed natural to merely replace the ac 

motor with an ec motor.  However since the extra 

price for an ec motor over an ac is around £35 per 

fan and the most popular fan coil unit normally has 

three fans and motors the premium for ec is £35 x 

3 = £105.  Although the advantages are signifi cant, 

the payback period of three to fi ve years warranted 

a different approach to the design of fan decks to 

avoid this excessive use of small fans and motors.

At Advanced Air we developed with our parent 

company in the USA a much larger ec fan coil motor 

option (250 watts compared to 75 watts currently 

available in Europe).  By cleverly turning the fan on 

its side (see Figure 1) and mounting it horizontally 

we were able to restrict the height to 280mm and 

only use one fan and motor for the most popular 

fan coil sizes.

The “EPIC” fan coil gives many benefi ts, 

which include:-

•  Very low SFP – 0.2 at constant volume and 0.15 

with variable air volumes

• Very low noise levels

•  Much lower cost because multiple motors and 

fans have been eliminated

• Smaller units for a given NR rating

•  Payback periods measured in months not years

VAV Fan Coils
Since their introduction virtually all fan coils have 

been constant speed and consequently constant air 

volume (CAV).  Any changes in cooling or heating 

were adjusted by the water valve, i.e. varying the 

water volume.

However with the fans running at full speed all of 

the time there is a needless waste of energy.

By varying the air volume, signifi cant reductions 

in energy can be achieved and typical values for a 

wide range of constant and VAV fan coils is shown in 

the energy comparison graph, Figure 2.

Display Energy Certifi cates (DEC) show the 

specifi c buildings carbon emissions as calculated by 

approved software.  The appearance is similar to the 

energy labelling of domestic electrical appliances.  

If a similar labelling system was used for individual 

components in an air conditioning system the 

ratings for fan coil units could look like the label 

shown in Figure 3.

So there have been many changes recently which 

have considerably enhanced the energy credentials 

of fan coils.  Recent research suggest that in total 

building emissions there is very little difference 

between an ec VAV fan coil and a chilled beam 

system leaving the way clear for the designer to 

recommend either option with no carbon penalty.

Advanced Air
As part of the multi-million dollar Nailor Industries 

group within the USA, Advanced Air has traded 

successfully in the UK for over 30 years, supplying 

a wide range of products in fi re and smoke 

prevention, active and passive ventilation systems.  

Now, with a UK turnover exceeding £10 million, 

Advanced Air is forecasting signifi cant growth 

from the interest the market is showing in their 

innovative low energy fan coils designs.  

Advanced Air is particularly well suited to provide 

bespoke air fl ow management technology.  Considering 

themselves a “one stop shop”, Advanced Air employs 

a 10 man design team who work closely with both 

consultants and customer representatives, developing 

project-specifi c solutions using their extensive in-house 

test facilities.  Advanced Air’s own engineers will support 

the product installation and commissioning and can 

continue to provide ongoing product support.
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Figure 2 – energy comparison graph

Figure 3 – possible energy label for fan coil unit

Figure 1 – 
EPIC fan coil with horizontally mounted ec motor
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