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CHILLED. CEILINGS & BEAMS 
Chilled ceilings break through 

chilled ceiling as specified, 
with appropriate lighting, 
heat loads, solar gain, air 
delivery and air extraction. 

the resulting temperature 
and air velocity throughout 
the whole room is presented 
in the accompanying illus­
tration. It shows a consistent 
environment and demon­
strates that the room will 
achieve the desired occu­
pancy comfort. 

cooling barrier 
THE 'HOLY GRAIL' OF 100 W/M2 FOR A CHILLED CEILING 
IN AN OFFICE HAS BEEN PROVED FOR A CHILLED-CEILING 
SYSTEM BY INDEPENDENT TESTS. GRAEME OWEN AND 
GREG KING PROVIDE THE DETAILS. 

T
he environmental and 
comfort benefits of 
installing a chilled­
ceiliog have been well 
documented over 

recent years. However, the 
relatively low levels of per­
formance (in terms of cool­
ing capacity) offered by tra­
ditional copper-pipe static 
cooling systems has tended 
to limit development of the 
concept to a small number 
of high-profile client-speci­
fied commercial buildings. 
For one chilled ceiling man­
ufacturer, the 'holy grail' has 
been to produce a chilled 
ceiling system that has a 
cooling capacity over the 
active area of 100W/m2 at a 
10 K 6 T (differential tem­
perature). 

A chilled ceiling was 
developed by Burgess 
Architectural Products Ltd 
and Hydroclima Ltd for 
testing in a 'generic' office 
scheme proposed by con­
sulting engineer GW 

Building Services Con­
sultjng. The scheme is a rep­
resentation of a typical 6600 
m2 speculative office devel­
opment, and GW was look­
ing for a chilled ceiling that 
could handle building occu­
pancy loads of 50 W/m2 with 
a chilled perimeter beam to 
offset solar gain of 120 
W/m2. 

The ceiling arrangement 
proposed uci;lised 1280 nun 
square pivoting Megapanels 
on a 1500 mm modular grid 
arrangement. This meant 
that the active ceiling area 
had to provide a cooling 
capacity in excess of 70 
W/m2 whilst maintaining a 
water-supply temperature of 
l 5°C with the room at a 
comfortable 24°C. The tar­
get cooling capacity was 
over 15% higher than the 
.average for a typical chilled 
panel. 

To achieve this perfor­
mance, the manufacturer 
developed a novel type of 

The new IQIB Beam 

from ABB 

•Up to 500 W /m Cooling Capacity 

•Only 180mm deep, ideal for shallow ceiling voids 

• 595mm wide, fits standard ceiling system 

• l.2m, l.8m, 2.4m & 3m lengths available from 

stock 

•Noise reducer included as standard giving low 

noise at high air flows 

• Induction type, no need for return air openings 

in ceilings 

• Unique adjusting slots for quick commissioning 

ABB 
Grovelands House 
Longford Road 
Exhall 
Coventry CV7 9ND 
Tel: 02476 368 500 
Fax: 02476 364 499 
www.abb.co. uk 
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Table 1: Chilled-ceiling performance summary - normal conditions 

Active area 10 m' 

Total cooling effect 760W 

Cooling effect per square metre of active ceiling 76W/m' 

Differential temperature 6.6 K 

Table 2: Chilled-ceiling performance summary - excessive conditions 

Active area 10 m' 

Total cooling effect 900W 

Cooling effect per square metre of active ceiling 90 W/m' 

Differential temperature 

heat exchanger. It consists of 
a flat aluminium plate (less 
than 5 mm thick) with inte­
gral titanium-lined water­
ways that are designed to 
spread the mass of water 
across the entire area of the 
plate, so promoting a highly 
efficient transfer of energy 
from the surface of the ceil­
ing tile to the water. The 
principle seemed sound; in 
fact BSRIA tests carried out 
in accordance with DIN 
4 715 proved that the system 
could achieve 7 4 W/m2 at a 
7.5 K 6 T (and 100W/m2 at 
10K6T). 

The test room was con­
structed using 100 mm ure­
thane insulation with steel­
finish materials in a fabrica­
ted sheet form (manufactur­
ers stated U-value of 0.19 
W/m2K). The test room was 
sufficiently airtight to pre-

8.2 K 

vent any ingress of ambient 
air. The test room was 
placed within an existing 
larger environmental cham­
ber to minimise heat transfer 
through its surfaces. 

AS-INSTALLED 
PERFORMANCE TEST 

The DIN testing regime 
creates a rather artificial 
environment. The tests 
make no allowance for act­
ual use in a working environ­
ment. More importantly, the 
tests take no account of the 
air movement generated by 
the ventilation system. As 
these variables are project­
dependent, the only way to 
arrive at a truly representa­
tive performance is to test 
the specified environment. 
This requirement meant 
building a mock-up of the 

To test the Burgess chilled ceiling in a representative environment, a 
full-scale mock-up was built, measuring 7.2 by 3.4 m. 

The novel heat exchanger in this Burgess chilled-ceiling element is 
designed to promote efficient energy transfer from the surface of the 
ceiling tile to the circulating chilled water. 

To provide additional 
guarantees of the perfor­
mance of th,� chilled ceiling 
in a generic ·office environ­
ment, tests were carried out 
at BSRIA using a mock-up .. 
The office was 7200 by 
3400 mm and was provided 
with eight active elements. 
Fresh conditioned air was 
introduced at perimeter ceil­
ing level and excracted 
t:brougb the light fittings. 
Representation of solar gain, 
people and equipment was 
made by introducing heating 
elements. 

A visual representation of 

CONCLUSION 
The chilled ceiling perfor­

mance· to two differential 
temperatures is shown in 
tables 1 and 2. These results 
neglect the cooling effect of 
the supply air. 

The authors are with the Building 
Services Research & Information 
Association, Old Bracknell lane 
West, Bracknell, Berks RG12 
lAH. 

Frenger overcomes the 
limits imposed by 
condensation 
Frenger claims to be able to increase the cooling capacity of its 
convective chilled beams by using a patented coating that 
enables them to operate at 4 K below the dewpoint. Compared 
with operating a beam 1 K above dewpoint. cooling capacity is 
said to be Increased by 50%. 

Drypac Is a hygroscopic paint that is used to coat the alu­
minium finned elements of chilled beams. It absorbs moisture 
that appears as the temperature of the cooling coils drops below 
the dewpoint of the room. The moisture dissipates to the outer 
edge of the aluminium fins, which are above dewpoint temper­
ature, and proceeds to evaporate This process is a continuous 
self-sustained cycle at up to 4 K below the dewpoint. 

Even lower temperatures are possible. A treated beam can be 
operated at 6 K below dewpolnt for five hours and 8 K below for 
three hours. 
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�UPDATE 

Chilled beams and beyond 
MULTI-SERVICE UNITS IS THE PHRASE OF THE DAY, AS CHILLED BEAMS FIND THEMSELVES COMBINED WITH OTHER 
SERVICES IN A CONCEPT THAT PROMISES TO HAVE A MAJOR EFFECT ON HOW SERVICES ARE PROVIDED AND PROJECTS 
MANAGED IN THE FUTURE. 

T
he market for chilled 
beams in the UK is 
undergoing a massive 
step change in the 
UK, believes Terry 

Farthing, sales director of 
Trox UK. 

The change is quite 
recent, certainly since the 
start of this year, but heralds 
a new era in the approach to 
the way services are provi­
ded in buildings and pro­
jects are managed. 

New buildings now in the 
construction and design 
phases are showing the way, 
and Terry Farthing believes 
that innovative approaches 
that are so readily being 
accepted in new projects 
have important implications 
for office buildings of the 
1960s that are in desperate 
need of upgrading to suit 
21st-century ways of doing 
business - or the expensive 
alternative of demolition 
and replacement. 

SHORT HISTORY 
The position today is 

firmly built on a history of 
the use of chilled ceilings 
and beams in the UK - a 
history that is very short. 
The first major UK project 
using chilled beams was the 
Department of Trade & 
Industry in Victoria Street, 
London. Built in 1994, it 
incorporates 28 000 m2 of 

100 W /m2 chilled ceiling* ... 

Thermal iniaga 
or the Burgess 
syste/11 in-situ. 

the High Performance Chilled Ceiling from Burgess utilises 
the latest heat exchange technologies to deliver unrivalled 

levels of cooling performance and thermal comfort. 

* 101 W/m2 at 10t.tK 
tested to DIN 4715-.1 

High Pertormanc� 
Chilled Ceilings 

+ 0044 (1455) 618787 
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chilled ceiling. 
The trend in those days 

was towards chilled ceilings, 
explains Terry Farthing. The 
reason was mainly aesthe­
tics, the design of passive 
chilled beams at that time 
being extremely 'agricultur­
al'. Chilled ceilings pros­
pered, but their develop­
ment was hampered by their 
limited cooling capacity. 
Chilled ceilings achieve their 
cooling effect by radiant 
means, compared with con­
vection from chilled beams. 

One solution was to install 
chilled beams above perfor­
ated suspended ceilings to 
handle the higher cooling 
loads in the perimeter area 
of a building with chilled 
ceilings in central zones. The 
ceiling tiles below the chilled 
beams required a free sur­
face of 50%. Point North in 
Birmingham was one of the 
first examples. 

Another technique 
devised to overcome the 
unaesthetic appearance of 
chilled beams was to incor­
porate them in suspended 
ceilings, and there are many 
installations with active 
chilled beams incorporated 
in the ceiling design. 

Despite concerns about 
condensation on chilled sur­
faces expressed in the early 
1990s, Terry Farthing knows 
of very few installations 
where condensations has 
been a problem. He refers to 
work carried out by the 
Building Services Research 
& Information Association 

Evolution of the mu/Ii-service 
unit based on chilled beams as 
perceived by Trox from the 
functional (top) to /fie aesll1elic 
(centre) and Ille future (bottom). 

on pipes carrying cold 
water. The work revealed 
that such pipes could be 
operated 2 K below the 
dewpoint before misting 
occurred - and then only 
after a couple of hours. 

Chilled beams, both 
active and passive, are high­
ly convective, reducing the 
likelihood of condensation. 
Acceptable operating condi­
tions in a space with a tem­
perature of 22 to 24°C are a 
chilled-water flow tempera­
ture of 14°C and a return 
temperature of l 7°C. 

FEATURE 
Landmark projects in the 

latter part of the 1990s 
began to make a feature of 
chilled beams, fixing them 
to the slab and leaving them 
exposed. The beams also 
incorporated lighting for the 
first time. 

One example is the head­
quarters of Barclaycard at 
Northampton, one· of the 
first multi-service beam pro­
jects Trox was involved in. 
Modules containing passive 
chilled beams and lighting 
within the same casing are 
suspended from the building . 
slab at 1.5 m centres. Air 
enters the beam from above, 
is cooled, and discharged 
from the sides. The project 

has 15 000 m of these beams 
based on a Scandinavian 
type of design. 

Lloyds Registry of 
Shipping in London follows 
a similar approach, with 
modules incorporating pas­
sive chilled beams and light­
ing fixed to the underside of 
the building slab. 

This project went several 
stages further than 
Barclaycard by incorporat­
ing into the beam modules 
fire sprinklers, IT cabling, 
alarms and emergency light­
ing. The underside of the 
modules also incorporates a 
small area of radiant-cooling 
surface to help meet a very 
high cooling demand. 

Installed at 3 m centres, 
the Lloyds modules achieve 
a cooling capacity of 380 
Wlm, or about 130 W/m2 of 
floor area. 

MOTIVATION 
'The concept of integra­

ted modules was also used 
in the Satellite 2 building at 
Stansted, but with a differ­
ent motivation,' says Terry 
Farthing. This is a very Jong 
and narrow building, and 
the objective of the British 
Airports Authority was to 
speed up the project time by 
maximising the amount of 
work carried out in the fac-

12 BUILDING SERVICES & ENVIRONMENTAL ENGINEER MARCH 2001 

/ 



-- -�"""- --- -----------------

tories of its suppliers so as to 
minimise the time required 
on site. 

The modules for the 
Stansted project provide 
both heating and lighting 

and were produced in sec­
tions 10 m long. Special 
arrangements were made to 
handle them when they were 
delivered to site. Once these 
unprecedentedly long .i::nod-

ules had been fixed in posi­
tion, only plumbing connec­
tions and plug-in connec­
tions for lighting were 
required. Labour-cost sav­
ings of £100 000 are said to 
have been achieved. 

A new concept was being 
born - the multi-service 
unit - with the potential to 
transform the provision of 
services in larger buildings. 
Built in a factory under con­
trolled conditions, they can 
incorporate cooling using 
chilled beams, lighting, air 
diffusion, alarms, emergency 
lighting and provision cables 
for power, data and tele­
coms. 

The design of these multi­
service units brings together 
a wide range of expertise. 
Trox, for example works 
with Thorn Lighting. 

Once delivered to site to a 
carefully planned schedule, 

Client: Royol Colle, 

multi-service units are 
quickly fixed to the under­
side of the structural slab -
eliminating the cost of a sus­
pended ceiling. 

READILY ACCEPTED 
Terry Farthing tells us 

that they are being readily 
accepted by architects, who 
value the ability to stamp 
their own mark on a build­
ing with their own case 
design, which adds very little 
to the overall cost. 

'Production, not con­
struction' is how Terry 
Farthing dubs the concept, 
and he is full of the benefits 
to developers and clients. 
Among them are lower capi­
tal cost, lower· running cost 
and lower installed cost. The 
construction process is also 
shortened, since much work 
is done off site. Fixing multi­
service units to the slab dis-

Moin Contractor: TRY ln�IJ,(J 
Consultant: RW Gregory & Plr� 
Archilecls: EPR 
M&E Contractors: 

Mechonicol & Electrical SeNices Ltd 
Uni!: Holton.CBP-type ventilo!ed 

chilled beam. �th incorporated 
T�orn lighling 

Halton Products Ltd 
5 Waterside Business Park 
Witham, Essex CM8 3YQ 

penses with the suspended 
ceiling, reducing slab-to­
slab spacing - and hence 
building cost. In an old-style 
build ing with limited slab­
to-slab height that is being 
refurbished, rhe saving in 
height is critical in making it 
possible to install modern. 
high-spec services. 

Mulri-service unirs could 
typically be just 350 mm 
deep or, even, 300 mm. 

If a multi-service unit 
incorporates an active 
chilled beam, the height of 
the floor void can be 
reduced since no additional 
ventilation is required. 

ENORMOUS POTENTIAL 
Just as viral as the effect 

on buildings themselves is 
the enormous potential for 
improved and simplified 
project planning, explains 
managing director David 

UPDATE 
Leatherbarow. Computer­
aided design and manufac­
ture makes it a routine job to 
customise every unit for a 
project and schedule deliv­
ery precisely to require­
ments. 

This is single-source 
responsibility with several 
pluses. Integrated services 
are delivered to site and 
require merely fixing to the 
ceiling slab and final electri­
cal, plumbing and air con­
nections made. The princi­
pal constraint is transporta-· 
tion and access to site. At 
Stansted Airport, the multi­
service units were a massive 
10 m long. 

Both David Leather­
barrow and Terry Farthing 
are full of enthusiasm for 
this rapidly developing con­
cept - as is the Trox factory 
at Thetford. 
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