This booklet was written in 1961 by Brian Roberts, now Chairman of the CIBSE Heritage Group
while he was Chief Air Conditioning Engineer of Brightside at a time when comfort
air conditioning systems were beginning to be installed in the UK, the majority of
installations up to that time being for industrial applications.



INTRODUCTION

Four types of system employing high velocity air
distribution techniques are currently available.
These are ;

{. The Single Duct All-Air Sysrem.

2. The Dual Duct All-Air Svstem.

3. The Industrial All-Air System.

4. The Hi-Jer Induction System.

The All-Air systems differ mainly in the type of high pressure
air distribution terminal box employed. The Induction

system makes use of both air and water in the Hi-Jet room unit,
The various systems are sometimes thought to be

competitive, but rather they should be considered complementary
to one another as each has been designed and developed

to meet the special needs of a particular application.

Therefore, before selecting a high velocity system for a given
building it is necessary to carefully consider many factors,

for example : building size, arrangement and construction,
usage, required temperature and humidity conditions, method of
control and permissible limits, ventilation needs, space available
for plant and ducts, initial and running costs, and many others.
Thus, the single duct system is well suited to small

and medium sized buildings of conventional construction

where [lairly constant loads exist, and where ventilation allied
with heating or cooling is required. The dual duct system

is more flexible and can cope economically with fluctuating loads
in medium and large buildings of normal construction,

It may be used for both exterior and interior areas

and is very suitable for applications requiring individual

control and full air conditioning. So is the induction system.
This is essentially a perimeter system for use in the

exterior zones of large multi-storey buildings of modern
lightweight construction having very large areas of glazing.

The best arrangement is often a combination of two or more

of these systems, especially in larger buildings such as

hotels. office blocks and Aats.

The three systems previously described are generally used for commercial
applications, but the industrial high velocity system has been specially
developed for use in factories, stores and similar buildings,

and provides an efficient and economical method of

air treatment.




THE SINGLE

A central air handling plasc delvers eonditioned e through o high velocity
ducting sviiem to attenuator distribncion hoses Jocuied as reguired throuphout
the building.  The system may provide wintel heating and huomidificaticn, or
summer cooling and  debumeidification, combined with efficient Alteation and
sifenl dravght-free ventiliion.

APPLICATION

The high velocity singhe duct all-air syelem has been developed for use in small
and medium sived boildings of conventionnl censtruction hdng moderate arews
ol glazing. Its mast freguent application s in offices, shaps and stoces, small
workshops sed fuctorics where effective ventilation and siving ol apase areessential,
and whers full winter heating and/or nominal summer caoling are requirad,

SYSTEM OPERATION

The single duct system @5 capable of providing winter heiting und ventilation.
summer ventilation by outside air, or nomingl semamer cooling and dehemiditi-
cation, The single duct syswem is best suited fo consiant ov slowly chanking |oad
conditions, sspeciully when used Tor eooling spplications, and iscapable of main-
iaining comlvrtable lemperature levels and g limited form of humicdity control,
I 18 generally necessacy to vary the supply air guantitye.

Iigh wvelacily uir i brought close to the required condition in the centrl plunt
before distribution 16 he viarious wores of the building.  The condition of the ai
suppplicd eoocertain zones may hen e modified by zone rehedters or reconlers
before heing conveyed-at o high pressuee 1o ernumal boxes. Jor subsequent distri-
hution at Iow prossure.

CONTROL

The supply air condition may be repufsted in che central place by 2 fully suromatic
cantrol system respending 19 chinges in internil load warizclons and externsl
weather conditiohs a5 fensed by vilurn wir and guiside controllers respectively.
Zone gontral may be acecmplished aulomatically by room or relurn air con-
trolling elemants regulating the outpul of one heating o1 conling eqwipment.
Room contrel is cffected manually by velume control of the supply air to 3
mipicm ventilution rate.

SINGLE DUCT UmNIT

This consigls of 2 galvanised steel disiribotion box completely lined with sound
absorhing material, 1ligh velecily air issupplied o o high pressure inlez, and is
regulsted by a special valve, usoally o helical neoprene coated spring damper or 2




seated nooprene bellows, Wikth the spring dempsr unit, air volume may be voried
by a temote wall mounted volums cential o may be modulated by a toom
thermeostat aetuating an internnlly meounted air thruster motor The bellows
lwpe of unil wses oo motors or mechznical linkages ant compriEes a sorics of
Fiallew vanes containing seeled bellows connected to control e, As air pressure
im ncreased bellows inflate and wanes expand, constrigting the free area angd
throttling the air flow, The bellows gype ol valve may he actuated by preumi i
thermostat or manupl switch,

The unit if aveiluble a9 a ceiling diffuser model, of ‘as-an open end unit Tor
supplying remate difTusers ar arilles throwgh lew pressure dusting. Grille models
supplying a directly conneeted grille or o diffuser are availuble ss ceiling, wall
meunting or under-window units,

ADVANTAGES

Considerable space suvings over conventional systems:
Ralatively low initial cost.

Lome gontrol available

Lovar operaling noise level,
Adapinble to changes in intereal building purtitions,

Aslvminisiracion Offices for the
Hagex River Bowrd, Chelmsford,

Single areed shval et gystevie engpluyied.




DUAL DUGT ALL-AIR SYSTEM

Accenteal air conditioning plant delivers twao streams
of wmr at different semperatuce lovels through high
velocity ductwork to atienuslor mixing  boxes
located w5 required throughowr the building, The
systern may provide winter heating and  hurudifi-
cation, summer cooling and  debumidifistion, or
full air conditioning all wear round, combined with
silent dranghn free ventilation wod eficient filtretion.

APPLICATION

The high velacity dugl duct oll-air sysrem has been
designed and developed for use in the perimeter
grcas of medivm pod large Buildings having con-
ventional structures with normal aceas of glizing.
s mmost wseal zpplication is in office Blocks, hotels,
Natg, schoobs, muliple siores and large shaps, 11 s
idenlly suited also o Interior zones of large build-
ings, public rooms, westwarants, bars and areas
whvere  effective sentilation and individus!  tem-
porature contral are requited, and where saving of
EpACE is imporiant.

SYSTEM OPERATION

The dusl duet system s capable of mecting widely
vurying lond condilions In separate aeas  baoth
rapidly and ceencmically. The dual duct syslem is
extremely fexible i operation and is capable of
maintining accurate temperatore conditions and
comfortible humidity lovels whilst providing con-
stant air delivery,

High velocily air, ot different temperatare levals,
is comveyed in twin duets from the Gentral plunt Lo
each distribution box,  This epsures that a source
ol heating and wooling is available at each hox, the
alr heivg mixed oz required and supplicd at low
prossure (e the varions rooms,  The air 0 the cold
dusl may be mechamically cooled or may be outside
air for ventilation purposes.




CONTROL

The tempomiure levels in the twin supply docte are reguliced  astomatically
acearding to gutside weather conditions and changes inointernal Joad.  Under
nermal eivcumstances zoning is nol teguired,  Rodm couteal f8 wsaally accom-
plishcd auntomatically by & pneamatic system W maintain desizad mperatures
and constant air delivery by mixing the two supply air singams 0 Cormect propor-
tions,  With this svstem individuaal temperiture contral i provided o each room
o area seeved hy o miging hen,

DUAL DUCT UNIT

This constss of & galanised steel distribudon mixing box completely hned with
sound absarbing materials, Twe streams of high velocity air are supplied (o high
pressure inkets wdl ace vegolated by special valves operating in unison,  Thess
vinlves ke the Torm of a Bellgal spring damper or sealed neoprene Bellows and
operale s vidves in smgle duct units, bot mix high pressure ST T SOTRCE DFODDrs
tony Lo offsel e heating ar coaling load of the space served. In the damper Lype
unils, s wmpeialure 5 sodolated iy a roor thermusiil atuiling noinferal
macmted it moter cantralling the hat inlet.

A pressure regalator conttols the cold fnlel Lo maintain eonstunt nir defivery.
The hellews type of vabve may be actuated dimectly By (hermuostal, pressure reg-
latar or mannal switch:

The unit s aveilable as & ceiling diffuser model, or as an open end unit for

supplving remate diffusers or gerilles. through low pressure docting,  Ceiling, wall
maiiing ar pnder-window unity feeding  dicectly connected  grilles or linear

diffiisers ave glao availoble.

ADVANTAGES

Cemsltderable spase sivings over compsusble conventional sysieins,

Econemicial In epetition,

Individusl room Gontral available.

Lowe opsratmg naise level

Zoning not requited escepl in cxceptional cases.
Flexibbe in operation with rapid response Lo losd chinpes,
Adlaptables o changes in internad building particions.

e offize huilding for
Ley's Malleable s U, Lendyedd, Dierbe,
Avediveess - Mireion and Panners,




A centml o conditioning plant delivers conditioned sir through a high vilooity
tusting system to high pressure sitencing distribution termingl outdets, The syslem
gy provide winters heatiog and humidification, summer cooling and  dehomidi-
fieation, o year round sir condilioning combined with efficient filoation and silens
drought-free ventidation

APPLICATION

The high velecity Industrial system has betn especially develeped Tor use in the
hivge open-plan, siple storey butlding of Lghbweight structure with relazively
amull arews of glazmg: 1 most frequent applicition is in store-cooms, [aolories,
waorkshops and similar types ol buldiog, sehere anecenomical method of air
treatmment 15 regquired, But where saving of space and reasonahly aceyrate ontral of
Lemperplure gre asscntlal reguiremciis,

SYSTEM OPERATION

The high velacaty single ducl all-air ndustoe! system s capable of providing winer
heating, ventilation, or aircenditioning, but is limited 1o serving lirge open plan

greas, or wosmall number of apaces with fairly simdlar loads, The system can

mingait reasonably close wmperature control and. if required, & certalin measure
of humidity vontrol. The supply air valume i maingined constant, thaugh the
ventilalion (outside) air quantity may be varicd,

High wetocity air s conditioned in s central plant and distributed throeeh a-high
level ductimg systemm o high pressure terminal wnits which take the form of a
special distribotion diffuser and may b2 eguipped wilh allenuator sections where
duiginess inoperation is of prime impockance.

CONTROL

The supply alr conditlon may be regulated in the central phnt by a fully gulemitle
control sistem responding 1o chinges in nlevsal load verations and external
weather canditions,  Individugsh areas’ with widely different loads mey be served
by separale zone reheaters or recoofers whose ontput s adivsied by eone cones
troticrs.  The high velocity distribution terminals may be presset 1o deliver the
required air quintitics

DISTRIBUTION UNITS

T types are available These are o slos maoded for exposed duet installaticns
and o ditfuser moodel for flush ceiling installation,  The. latter unit copduing o
et chamber Gl silencer seciion. Boedh models may be pre-set to gise the
teg uired air quanlities,




A eleolete stuvage degod e Setton

ADVANTAGES

® Considerable space savings

® Eooncmical n anperation.

® Low opersting nodse level if regoired.

B Provides vestilatian aid filiered air for industrial epplicetions:
® Quick response 10 lowd variations,
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Concealed oF free-stinding viits of under-window or high level ceiling type ore
avirilable

ADVANTAGES

Considleralle space savimgs

Econdamigal 10 aperatior.

Rodues] fan hossepower,

Individual room conleol availihic

Lomw operating neise lovel

Particularly swtable for madular boilding lavouts:
Aduptabhe 1o changes i internal buildimg pariitions




A contral aiv conditionime plunt delivers conditoned veatilation gir thrawgh high
velocity ducting 10 coom induction units which are supplied with water thraugh
A pipeeireuil rom o central source. The system may provide winler heating and
Dhurmidifieation. summer cooling snd dehumidifieation, or full year round air
conditioning, cembined witl silent draught-free ventitation and efficient Tl rition,

APPLICATION

The high velocity Hi-Jet Dnduction svstem has been designeéd and  developed
cspecially Tor use in the perimeler aress of large molti-ronm, mulii-storey buildings
having lghteeight siructores and large areas of glazing. s maost frequent aopli-
valien i i large office buildings, hotals, hospitals, whools, and blocks of flats,
where 1he saving of Meor aren, simpliciy of service nnd installasion, and individes
contrnl of repiperamra and homiding in each room are essential reguirements.

SYSTEM OPERATION

The Hi-det swstem s capable of maimtdinng desired  room lemperature aned
Burmidity independently under wide varstions in sensible heat Ioad. and aceom-
plishes this by concrel of two eléments—air and weter, The Grst clemien) is the
privnmey-air which 15 generslly |00 %0 owiside aie and is supplisd to induction unirs
in the virious rooms through o systeme of high velogity dugtwerk,  This primary
i g fillergd, cooled god dehumidilied, or heated und humidified, ageording Lo
season ina-conteal plant and provides the necessary ventilation sed also the
melivating force Tor inducing for recireulatingd rooim sur through to unit, The
second element is Lhe secowdiny witer which is cirenlated 1o the coil in sach room
undi frorn & central pling and is supphed hot or goid according 1o sgasein,

CONTROL

Thes Buikding s divided into perimeter 2ones according, (o exposure ind sepamite
secondary water circuils are provided for each srea. TThe primary aie and the
secondary water are automatically conlrollsd in the contral plant regm, lems
perature of air and water being adjusted 0 aceordance with prevailing load con-
dittons,  Individual adjustment of the autput of cieh unil miy be circed our by
A manual o autodnalic water regulating valbve, the latter sotuaied from room or
rone controliers.

THE HI-JET UNIT

Each unit consists of & metol cabinel or builders work casing inte whicks ace Nited
the hasic compenenss, These comprise an alr silencing expansion chamber, waler
coils, prinmary air nozzles, recirculation and supply oir grilles, and also flwees if
recpired,

The primary air dict is connected Lo the silencing chumbers and the conditiome]
air passes through the induction nozeles into (he casing of the vnit.  The high
velucity air crestes i redused pressure area behind the water coil and induces room
air through the reeirculation grille and across the water coil, where it is heated ar
conled.  The wnit owtput is regulated by contredling the rate of fow and em-
perature of the secondury water, The induction nogeles are specially destened so
that the vadic of induced 1o primacy air may be a5 high as seven o one, thas
providing an adequaie and effeclive aic circulation rate in the conditionad area,
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BRIGHTSIDE AIR CONDITIONING

This booklet was written in 1965 by Brian Roberts, now Chairman of the CIBSE Heritage Group
while he was Chief Air Conditioning Engineer of Brightside.



_ Brightside Bessarch Labaratories
Section 1 What is airconditioning?

The economics of air conditioning




Hrightside Ressarch Laboratories

Brightside were the lirst to realise that the only way (o
bridge the gulf between fundamentnl rescavch and its
engineering applications was to establish their own aps
plied-science research laboratory. From its heginnings in
1949 with o stafl of two working in part of the Birming-
ham office, the laboratory bas grown o iis present siat-
us with its own building in Porismouth. The laboratery
is seell instrumented and s eguipment Includes a
large calorimeter room for appliance testing, steam

amd ot water generating onits, and o wind tennel

The Company's centeal information section is also
part of the laboratory. From here the Company is kept
abreast of developments in world technology through
the publication of Technical Abstracts, a bulletin
written from a study of over 100 periodicals. The Re-
search Department librasy inainiains an extensive gols
lection of technical and trade publications.




Atmospheric dusl sampling appacilis

The pager fape machine @ne 28 gesoeialed oqulpment 2
yseo by the fakoratory for eulomelic recording of
atmoszpheric dust concanfretion on sile

Typical yrricro plioogeeph. of almosoheric dusf from
CEG 8. manograph * The duntificalion of afmospheric
dust by use of the wrigroseone,"!

What is air conditioning?

The term air conditioning originated in the cotton
industry where the idea of producing the right moisture
in the fibres by altering the hygrometric state of the air
was first envisaged., Since then air conditivaing has
acguired increasingly beoader connotations, and in
enginearing it has come to mean the control of all those
parameters of the atmosphere thar play a part in creat-
ing an optimum living environment, Thus the tempera-
ture of the air is involved as well as its moisture content
and the nmount of dust it contains. Turbolence - the
degree of air movemont - is aoother factor, and of course
the nir must be [ree [rom gaseous contaminants such as
sulphur dicxide. To comtrol these wariables within
preseribed limiis at all tdmes of the year needs all the
engineering resources of modern air conditioning.
Refrigeration is necessary to cool the air in summer,
and in many new buildings it is needed even in winter

because of high sun grins through glazing or the heat
given off from lighting and electrical equipment. In
winter modstore necds to be added to the air and in
summer it must be condensed out by the refrigerating
plant. The atmospheric dust particles causing the most
damage to the building and the people in it are those in
the sub-microscopic range. These must be remowved
with high efficiency filters. Gascous impuritics need
the spedal technique of adsorption for their remowal.

Noise is nnother factor in the environment which air
conditioning can help to control. In combination with
fixed double-glazed windows it is the only solutien o
the increasingly serious problem of city traffic nodse.
The air conditioning system itself is designed to meet
specific room noige criterin through the uwse of duct
attenuators and vibration damping.




Air conditioning plant
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Filters

Pumps
Distribution: ducts
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Contral systems

Instrumeantation
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Any discasgion of air conditioning econcmics. must
sturt with the building. Forethought in building design
can makle very appreciable savings in the instullation
and romning coats of air conditioning. Glazing is the
greatest single source of heat gain, and for every sguare
foor of unshaded glass, up to £5 is added to the cost of
the systen.

Guood envirenmental engineecing demands the follow-
ing building. requiremenis:
T Glazing should be reduged as far as is possible con-
sistent with other considerations such as appearance,
Hghting and paychological aspects.
* Solar transmission through glazing should e ceduced
by using ontside shading devioes such as struciural fins,
internal Blinds, or double glazing with the suter pane in
heat-absorbing glass. Not only dees this redace refriger-
ation and air guantities, it also atienuates glare and ihe

direct-ellect of the sun's radintion on the accupants.
" Insulation should be added to walls and ceilings:
Us=valoes in the region (L20 to 025 are noi diffienlt to
achieve.
* Light coloured external surface finishes are desirable
becay these produce a high desree of solar hear
reflection.
* High artificiz]l Ughting levels involve high heat ontpat.
The Hpghting criteria should be cavefully exaumined in
the project stage. Provision may be made for air
extraction through light firtings into a ceiling plenom:
this technigue removes the high grade heat at its sources
* Dutdoor air requircments should be limited to the
aceepted standavds: air in excess of this only increases
vefrigeration plant size, The range of variation in air
requirements for generval office spaces for instance, is
0.15 te .35 [t fmin ft? of Aoor area.

T




Sectian 2 / Air conditioning technigues




The various technigues of air conditioning fall into three
generic groups | these and their sub-divisions can be
seen in the following diagrams
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The single-duct system

From the central plant room, a single duet is used to
distribute the conditioned air. This means, of courseé,
that all rovrms receive air at the same temperature and
moisture content. Thus in its simplest form the single-
duct system must meet different room lpads by supply-
ing different guantitios of air, e.g, sunlit rooms in sum-
moer negd more cool air than those in the shade. When
these lpads fluctunte, however, rocm temperatures
cannot be held steady. This ebjection is minimised
either by the use of local heater and cooler batteries, or
hy agtomatically varying the air supply rate to meet the
changing load. Individual rooms, or larger zomes
consisting of & number of reoms with similar heating
or cooling reguiremients, can be treated in ihis way.

In its original conception the singleaduct system

employed air velocities of oot more than 2000 ftfmin,
but Iater developments in aconstics, fin engineering and
duct construction made it pessible to.extend this imit to
about 50K fifmin. The greatly reduced duct sizes saves
in building space, and in large modern blocks with
extensive duct networks the high velocity system is the
solution most freguaently adepted,

Low velocity distcibution is still employed, of conrse,
where space limitutions are not critical, such as in
industey.

In both systemms cither one central plant room or
several multiple xone plant rooms can be used. The
beiler plant and refrigerating machinery may be remote
Irom these if necessazy.
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Dual-duct system

In thix dystem the cenilral plant room supplies air
through two separate ducts running in parallel. The air
in one is heated and in the other it is chilled. By mixing
air from the two ducts any temperature becween these
limits can be obtnined,

Connections are taken to special mixing boxes with
motor-operated dampers which blend the two air
streams together in the correct proportions anmﬂ]in&-
o the signal from the room thermostat In this way
cvery room if necessary can have its own independent
temperature selection and the total air supply rate will
remain substantially constant.

In practice the cold duct carries air some 20 to 25 degF
lower than the room temperature, and in the heated
duct the temperature is just above the room optimum.
In winter, refrigeration is mot normally needed for the
cold duct, and the beated duct temperature is progres-
sively raised as the outside temperature falls.

Room humidity can be kept within the comfort zone

by the dusl-duct system at all Gmes.

The system of distribution generally takes the form of
horizamtal ducts in suspended ceilings swith concealed
mixing boxes and ceiling diffusers. In this way, no foor
space is taken up.

In cold climates where anly single-glazed windows are
used, some snpplementary form of heat - such as sldrt-
ing heating - is necessary along the building perimeter.
Alternatively, under-window units can be placed at the
building perimeter, the arrangement being fitted in with
the building modunle.

Air for recirculation in the central plant can be talen
by way of the building corridors into a fow collection
points on each floor of the building. The recirenlated-pic
duets normally ron at low velocity.

The dual-duct system will satisfactorily handle
fluctuating loads in hoth perimeter and internal rones.
Conirol response is rapid and the system is Hexible
enough to permit changes in internal partitioning.




CONFECTIONERY STORAGE & DISTRIBUTION DEROT
CADBURY BROS. LT ILKESTOM,

Thits ohopat leaeresd by oo figh veloelty sfngfeduet warm 2l
weniinlion spsfen halag orethesd disirlbution ouels ane gh
BresEUveE ol voe of apsiem piovides an sconoimiical
meras of providing air fresdment 1o farge, open-pldn arezs

CLOSECONTROLLED TEMPERATURE ROGM, CADBLURY
BROS LTD MORETON

Ancalr trealment system o5 gravided fa mamiam the deslred
temperafuie within close tolerances Birouphot 16
trazled Space.
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MOGUL STACKING UNITS, CADBURY BROS. LTD.
MMORETON,

Lopated within a fully air copdiliomed sgace Miese staching
provided willt gn-acceleraled &l redlimant syateer (o proce
fintshed goods

)\'.-ln'.ﬁ' CONDITIONING FLANT ROOM, ROWNTREE AND
COMPANY LTO, YORK

The refrigeration planb iy sirated serves Hhe ' Bhack Manr!
packing rocyn and camprises fwa ra SEAI CONI e sEaE UiTls
working with'a imalofing elaporative congansear.

CONFECTIONERY PROCESS COQOLER, CADBLIRY BROS. LTH,,
MORETON
Fivs propess convepor 18 condiffoned by compact self-contained alr
cane nfng plants to provide conlrolfed condifions reguired durfing
duct rranufaciure, The conveyor iizelf iz focaled wilhin a fully alir
Hioned enclosure:

The confectionery industry

Air conditioning has beoome an cssential part of the
processes in confectionmery manufacture. It has been
shown to result in lower produdtion costs with ineréaged
uniformity and quality of the produact. Ontput has also
increased by the improved productivity of the workers.

Storage depots in particular bave benefitted from
air conditioning in preventing deterioration of stock
through iemperature variations and discase.

By conirol of the environment at all stages of manu-

fagtaure, it is possible to influence such processes as

. crystallisation and solidification so that the guality of

the product tan be guarantecd.

Somc of the departments and processes which cur-
rently rely on air conditioning include raw commodity
storage, hot and cold rooms, dipping rooms, cooling
tunnels, coating ketiles, enrobing, wrnpping and pach-
ing, long-term storaze, and short-term storage at the
distribution depots,




CONFECTIONERY PACKING AREA, CADBURY BROS! LT
AMEGRETON,
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CONFECTIONERY COLD STORE, CADBURY BROS: LTD,,
MORETON,

Alr conaithaning 18 srolided o sy eonfes

ximmrlar Lo b one i usteated, and comp duct
sy Eilen with oy rEfriganrian plaat with) defrasting
AMR e g comiralied femparaiune. anag Durridity
coniiiions

MODULAR QPERATING THEATRE AT HAMMERSMITH
HOSPITAL FOR MEDICAL APPARATLS DIV SION OF
HONEYELL CONTROLS LTD.

Tleeaiy, corpafifaning provides 100% ezl aie which i passed thraugh
arefiters gnoabeofide (ilers; ana |, cofnd, {upidifed ar
askumiidied as pecessary W malntam desiied o tiares witivin (i
thealre
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Consiitants | Wito el Bowfes & Parlnoss

Haspitals and operating theatres

Airborne infection is the greatest single cause of
transmiited disease in hospitals, Thus the air condi-
Honing plant must be designed to control the pattern of
air distribution as well as lts puricy, Normally, no pir is
rocirculated nnd independent plants are wsed for the
various departments. The benefit to patients of an at-
mosphere which is always within tho comfort zone has
been shown to be considerable.

The operating theatre is & special case in hospital air
conditioning, reguiring as it does stringent control of
air purity and air flow. Heat given off by the surgical
team and eguipment can give rise to intolersble condi-

tions in summer and experience has confirmed the very
greal benelits of cocling the theatre by the air condi-
tHoning. plant. ' )

A recent development in operacing theatres has been
the so-called ‘modular’ theatre: this is a complete
agsembly which can be erected independently of the
building structure; it contains all the surgical and
cngincering cquipment necded including the air supply
system and refrigeration plant. An advantage of ithe
modular theatre is its ability to meet. changes in
hospital organisation and advances in surgical cechmni-
s,
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MICHELINFNIGERIA) LTD., PORT HARCOURT, MIGERIA,
Aevvices provided By Brighiside incivde air condificning,
venfifation, compressed aiv, process refrigeration. plamt,

and all piping soevices throughoul he factary.

The refrigeration plant consisis of two centrifugal rachines
with a foiel capacity of 880 fans of refrigeralion. Condensar
cooling waler was piped-through 21 miles of junglo i

24 in-and 18 in dlameter tubing.

Conswitanis : Michelln Tyrg Co, LI, Sfake-on-Treml




HER BRITANMIC MAJESTY'S EMBASSY, MADRID

This now office bullding (s fully #le eordifioned by & figh velooily
tndfuction sysfem using Aigh level concealed unills with Individual
tharmogstatic confral, The main plant comarizes lwa pechaged waler
citiffors with fotal capacity of 100 fans, end two oif-fired pachaged boifers.
Crilver sorwices provided include extract venlilation, comprossod air lines
for contrals, alectric wiring and elactric panel heating.,

Archifecls & Consultants: W. §. Brpant, M.B.E., ARJEA. Assistant
Cfﬁf Ar;ﬁu’iec.!. MO P8 W Londen in confunclion with Blance Saler
of Madrid,

Main Confractor = Laing JBeria, 5.4,
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EASTERN BANK LTD,, ABU-OHAB!.

This building dnthe Trucial States is fully air conditioned,
2 feature of the design being Live use of a ventilaling

celling for Fhe affics areas singe this was found o be & very
atfractive and economical saiufion to fhe Iu.l'o,[).'ems of air
distribution. Brightside also underiook all refrigeration and
pipework services as well as plumliing and slecirical work,

Archilects: Tripe & Wakeham.

SOUTHWELL HOSPITAL, AHMADI, KLIWAIT,

Buif for the Kuwarl Ol Company Limifed, he hospital
covors approgialoly 40 acres and has beds for 700
pafiends dislribufed among eight veard blocks. The kospital
iz fully condifioned throvahout with heailing and coaling
miodia pioed from a corral equinment room to local air
handiing plants, The refrigoralion pland comprises two
cenlrifugal waler chillers of 700 tons tolal capacit
Brighizide wera responsibla for the inaslalfation of ol
mechanical and elfoctrical services including steam Boller
el farrangsd for eiffer natural gas or fuel ol firing),
pipewark for steam, water and medical gases, mesgago
fwbes, contral vacuum clearing pland, electric power,
lighting tifts. fire defection and staff locellan syslems.

Architects & Consulfanis : Huckle & Ourkin,
Main Contractor: Conlracting € Trading Co.. Kuwail.
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BRIGHTSIOE HEATING &
ENGINEERING CO. LIMITED

G.P.O. Box 118, Sheffield 1 England.

BRANCH OFFICES
Belfast 36 Victoria Square
Telephone: 25592

Birmingham 17 Summer Row
Telephone: Ceniral 6861

Bradford 40 North Parade
Telephone: 32531

Bristal 1 5t Nicholas Street
Telephone : 28454

Edinburgh 5 Albany Street
Telephone: Waverley 4594

Glasgow 6 Lynedoch Crescent

Telephone : Dougfas 3571

Livarpool 242 Upper Parliament Sireat
Telephone : Royal 3816

London Vincent House, Vincen! Square
Telephone : Tate Gallery 8721

Manchester 105 Princess Street
Telephone: Central 4377

MNewcastle-Upon-Tyne lambfon House, Lambion Road
Telephone: 81-3381

Sheffield Don Road
Telephone: 42541

Research & Development Laboratories

FPortsmouth Anson Road, Mifton
Tefephone: 35337

Brightside Heating & Engineering Co. Limitec

{
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BRIGHTSIDE AIR CONDITIONING




