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HALL OF FAME

'
Neil Sturrock, from CIBSE Heritage Group,

explains why Liverpool's St George's Hall was the
first air-conditioned building

| Birdcage Walk in Londen, and had already

won acompetition in Liverpool to designa
mew scihool fior Liverpos! College (which later
becamme the Liverpood Collegiate School].

The competitions were for a concen
hall {to be funded by public subscription)
and the Assize Court Buikding, 1o be paid
for by a Treasury Joan under the Livirpool
Improvernent Act

When Elmes was asked how the two might
e arranged to create a public fornum, he
offered to combine the buildings and produce
a stracture that was bigger than any ather
throuaghout the lind. This immediately sold
thee icdea to the coameil,

cacribeed by Gueen Victona as

2 basileling “worthy of ancient

Athens', the neo-classical 5t

George's Hall, Liverpool, is the
epitome of Gredian grandeur.

st the facade ian'tits only claim to
famme, The building, which hosted Charlbes
DHeckems! world premiere reading of
A Cleristangs Carpl in 1866, i also home to
the world's first rodemn air conditioning
system, designed by Dr David Boswel] Reid.

First operated in December 1851,
Reid's ‘systematic ventilation’ ked the
design of the building. which he claimed
was the anly one where he had been
given a sufficientty free hand to install the
s}'sl:d.:ln b= em-iﬁ:lged.

Although the tenm ‘air conditioning’
was first used about 75 vears later, this
article will show that his system at
the Liverpool concert hafl had all the
fiecessary elements 1o describe it that way,

The influence of Reid

Soon after Elmes” offucial appointment.
b requaested that the council consider
|m'|p|0:,.'.ing Rezd as 'ventilator’.

Elrmes was aware of Reld s work at the
Palace of Westminster and had alinest
certainly attended ane or more of the lectures -

| Reid gave on ventilation, primarilvin
London's Exeter Hall.
Reid was formally appointed in fuly 1841
| o fusl il thae same pode in St Gearge’s Hall,
making it chear that he would be unable o
spend a great deal of ime i Liverponl.

The degree of control afforded to Reid is
evident ina better — dated 9 Augnest 1841 -
from Elmes o the structhural engineer, Robert
Rawlingon, bogs than a month after Reid was
appointed.

When referring to the *pesitions of the

The layout

The busilding has an umisnal —and

probably unique = combination of justics

and entertaimment combined in a single

edkifice, where five major spaces are spliced

together, miber than jined end-to-end.
This combination of functions cume

aborit when twio separbe architecharal

competitions in 1839 = to design major

| public buildings in Liverpool - had

been won by the same anchitect. Harvey

Lonsdale Elmes of London.

Although Flrnes was only 25 yearsald | benchies both longitudinally and transversely’,
aned relatively inexperienced, he had Elmes mstructs Rawlinson to take info
designed 3 number of buildings | - account 'the area of 4006 superficial {section)

in Prince’s Gate and \ for the vitiated air to pass', He pees on

ties gay: “You will oblige me. therefore, by
referring to the ventilation plans which are
correct.’ In a further letter to. Rawlinsom,
dated 27 September 1841, Fimes refers to his
‘definitive’ plan, saying that: ‘Dr Reid wished
sorme alteration made in the course of he
smmoke fue, which imours the necessity of
placing the bench considerably higher up the
ground.’

o Figure 1: Steam injectors below maln heating coll
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It iz apparent that both anchitect and
structural engineer were bring dictated to by
the requirements of the “ventilator’ before
work had even started on site.

Reld's system

An air-conditioned building requires control
of: temperature jupor down); relative
hummidity (up or down); air throughput rate:

LME CONDITIONING 5T GEORGE'S HALL

{ and air ﬁ|l:crir|.g ar de:u:h:g. Reld's system

combined all these elements, although the
amount of cooling avatlable depended on
the termperature of the town's waler in the
mains systen, 25 there was 130 means of
sefrigeration.

The ternperature of the supply air was
controlled by passing it over one or more of
the five large heater batteries comprising
dinch {100rmim) cast inon pipes confaining
hat water in winter and cold water (from the
BOWTL TIIAINS SyStem] in summer

Another 27 coils veere fied from stearm
boilers, but Reid anticipated that these would
omly be used in extremely cold weather o
for PrE-OCCUpancy w.-lrmmp."lhﬂ alabarate
armangement of conmecting ducts allowed the
fimal supply temperature (o sach of the major
spaces to be varied by mixing warm air with
cold, fresh air

The two meain fresh-air supply shafis each
comtained a cold-water fountain providing
a Fine mist. These reduced the moisture
comtent in summer and provided a degree
of adiabatic cooling, but their main purpose

+ was to clean the air, 1t then passed through

S

1 avast thermal labyrinth ofbrick columns
and arches, where imparritees woutld:- be
deposited.

Reid was aware that maistiire needed
1o be added to the warmed airin winter
for the occupants” welibeing. This was
achieved threugh noteles (it injectsd
steam direcily invto the airsiream. This
came from a small boder. which had been
ncluded in his design for this sobe purpose
{Figure 1),

Th: air was extracted by Feeding the
vitizted air into four exhaust shafls (see
panel, ‘Propased extract towet’, on page.
62, although air from the main hall roof
space could pass directly outside. The
original main hall roof had upstagds with
glass lowvres for this purpose.

Thee four exhaust shafts had braziers
of ccal eongtantly burning at the bottom:
these wene rephaced by gas jets aliera few
years bo redisce labour

Special athention was given bothe roal
space of the Crown Court: being at
the south end of the budlding. in

\ sunmy weather the vitiated
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P air could discharge directly cutside, with
the sxtract rate being boosted by solar gain
bo thee aktic.

The air supply rate could be increased
using barge paddle fans driven by a steam
engine, but Reid's instruction manual®
mriakes it clear that this should only be
necessary i the summer when e stack
effect would be insufficient, or in winter
for preccoupancy warii-Ap,

There were four fans, each 106 (3m) in
diameter with cight 56t {1.5m] by 2 Gin
{0.75m) blades. These could be made to

and the ‘mechanical’ supply rate could be
waried from approximately 1,000 to 50,000
cfim (05 40 Z5m sk

Typical arrangement
The small comcert room system isalmost
Edentical to that applied more than 160
years kater in the 2014 Stirling Prize-
winning Everynuan Theatre.

Fresh air for the concert room is taken
from s]igh‘l.l‘y sk gireet level ﬂi.'n the
19th cepbury Linke Street would have been
hesawaly comtamnminated with horse manaire],
cleaned and pasced through the thermal
Lalwyrinth before reaching the central
distribartion charnbers.

This air is then either passed through
— or around — the Great Mosth Water
Apparatus {one of two major hot water
«coils) containing 72 3 [ 10m)-kong

pipes. each 4-inch (100mm) in

diameter.
The air then passes along

operate individually or in any combination,

Fignira 2: Cancart Raom ceiling
sherwing rooflightand air cutlets

thse main supply duct and splits left and ripht
(wiesst and east) before Tising up two vertical
shafts, amriving under the seating.

Air was delivered into the conoert room
prirtirily throsegh a comtimuous grilke in the
riser under each row of seats, and additional
supply came from the front of the stageand
the front of the seating. Extra fresh air -
delivered from special fresh air towers behind
the lower roaf parpet — can be supplicd
dlirectly into the concert room from either
side of the stage.

Thie vitiated air passed into the roof space
through numerows apertures in the ceiling,
eachwith an adjustable fap behind it In
addition, andespecially when the gas jets

v were lit an the chandelier, the glass quadmnis >

Ly

The four exhaust shafts
had braziers of coal
constantly burning at

the bottom; these were
replaced by gas jets aftera
few years to reduce labour
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P in the roaflight over the chandelier could be
opened toallow excess heat to ezcape (soe
Figure 2 on page 60,

Reid had persuaded the building
comimitiee that his systerm could be much
smialler if the main hall was not wsed for
Furctions while the courts were in session.

However, he made allowances to ensune
that the concert room and the adiacent
(north) court could be used simultanecasly,
and the direction the vitixted air from the
concert room took depended on this,

Under normal droumstances (e air from
thye concert roorm went to the north-cast
exhaust shatt but, if this coun was also being
used, the air from the concert room went to
the mortiwest exhanst shaft, This ensured
that sufficient drawing power could be

| applied 1o both at the same time.

PROPOSED EXTRACT TOWER

! The first air-conditioned

building?

It could be argued that this was not
Heid's first atternpt at air-conditioning
a barge space, and that the honour should
goto the Temporary House of Commions
in 1834,

However, St George's Hall was the
first buflding where such a system
was inbegrated Rully into its design and
constrsction — bath the architect and
structura] engineer refied on Reid to let
thern know his requirernents before cven
the bench levels could be set.

Beid’s system was first used when the
courts carme info Session on 8 December
1851, while thie Houses of Parliament —
wasing @ similar sysbem — were not wsed
until February 1852, &J

@ Acomplete histony of the design and |
construction of St GeorgesHall canbefound. |
onthe Haritage Group welbde. Read mone

onthe pionesring work of Dinid Boswell Red

In The pianeer wh rid Pafiament of hot 2,
Jamuary 2015 CIESE fournal
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By the time Elmes vwas being asked to
consider the arrmngement of the two
competition busidings, the council decided
to construct another building housing daily
courts, Including magistrates” courts and

a bridewsll {contral keck-isp}; this was ako
ingicated on his plans.

Reddd s this as an opportunity to
incorporate a communal extract tower for
all throe buildings, similar to the stand-alone
| tower he designed for the Temporary House
| af Commons.

The extract tower was to ba 30t (9m)
in diameter at the bottom, andabout
2004t (65m) high with a furnace burning

permancitly at its base. It was to
b connected to the langer

buiding(s) by undergroamad

1 tunneks so all vitiated air and chimney smoke

would pass through it

Eirmes’ drawing (on page 60), which appears
in Reid's 1854 book?, shows how it might
apptar. All of the 110 freplace chimneysin the
rrsin: busldfing were to have flues that turned
doswrmerds, Howvever, in April 1845, it was
decided that the smaller building would not be
Bwilt at that time (the Liverpsod main bridewsl|
and magistrates’ cowts wene eventually buit
around 1859 on a site nearer to the tovn hall),

The north end of the forum’ was tobe
closad off by the daily courts.and bridewell. The
Building on the right wis the new-dernolished
classical frent to Lime Street Station, which had
been designad by borough architect john Foster
Justios, in 1635

In 1845 the Council decided that there

1+ were insufficient fumnds for the daily courts

+ parapet.

busiding but, by then, 5t George's Hall was

up toprincipal floor bevel and all the lower
elements of the Reid extract systern had

besn completod, so tha way vitiated air and
chimney effluent were to be extracted had to.
be campletely reconsidered.

The tursmel conmecting the lawest level
af St Gegrge's Hall to the proposed exhaust
tawer was then hricked up and forgatten
about. {After working closely with the
hall manager, this underground systom is
scheduled to be reopened for inspection
later this year ], Four new exhaust ducts were
then incorporated inta the bulldimg and
these terminate at the four comers
of the highest raaf behind the
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