QUESTION Til

David Boswell Reid was a pioneer of post occupancy evaluations,
allowing MPs to feed back on their comfort levels during the
development of the Palace of Westminster’'s Victorian ventilation
system, says CIBSE Heritage Group’s Dr Henrik Schoenefeldt

Initially, he outlined a ceniral air system
sepving the whiole of the Palace, bt these
plans were eventually discarded and his
responsibility for ventilation was confined to
the Permanent House of Comimons.

FURTHER R
ustrations of the theory and
practice of ventifation [1844)

Ventilation in
American Dwallings { LEE)

avid Bosweell Reid
al stirdies on air
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here is nothing new under the sun,

g0 they say — and in 1852, phy=ician

David Boswell Reid completed a

ventilation systerm in the House of
Commgons, using methods that bear a striking
resemibdance to modem building science,

Although his systerm was short-lived
— operating for just two years before
being replaced — it was based on a highly
sophisticated concept derived from
experiments in chemistry, physics, physiology
and experimental psychology.

While he relied on the skills of engineers
in architect Charles Barry's office to realise
his ideas at a technical level, Reid focused
on the human and environmental aspects of
busilding services. In essence, he conducted
very early building user surveys.

Empirical observations were 1sed to study
the internal and external air quality, with
particular attention paid to how the internal
environment was perceived by Members of
Parlizment (MPs). This vielded insights that
directly informed the concepts behind Reid's
plans for the Palace of Westminster, which he

| developed between 1840 and 1846.

In vet another echo of foday’s industry,
however, there were serious difficulties
in achieving effective collaboration on
the project — largely because there was no
methodological framework by which the
kmowledge and skills of a sdentist could be
integrated into the cross-disciplinary design
process. Letters and drawings exchanged
between Barry and Reid illuminate that
the role of the huilding scentist, working
alongside a team of architects and engineers,
was not clearly defined or understood.

Refore he was formally employed towork
on the Palace of Westminster, Reid used
temporary struchires to develop and evaluate
his ventilation concept. He carried out
experiments in a medel debating chamber
in Edinburgh — constructed in 1836 — and
contimed these in the Temporary House
of Commens {1836-51) and the Temporary
House of Lords (1838-47). These provisional
debating chambers, erected after a fire in
1834 had destroyed the medieval Palace,
allowed Reid to moniter his systems over
several years, and to collect large quantities
of data on interior climatic condifions and

i the MPs' experience. Maintaining thermal
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cornfort and adequate ventilation mtes were
treatend as interrelated 1ssues, as the Scotsman
ximed empirically to dermonztrate the viability
of his proposed stack-ventilation system to
a parliamentary committee investigating
potential sohatiens for the new Palace,
He carried out physiclogical studies
om air purity, exposing volunteers to
different atmospheric conditions and then
interviewing them about how these had
affected their concentration, appetite or
physical wellbeing. A similar approach
wis uged to evaluate technical solutions
from a user's perspective. Reid reported an
rooms inwhich methods of diffusing air
currents through different configurations
of perforated walls, flocrs or ceilings were
tested. Participants provided feedback on
thee thermal sensations produced by the
incoming air currents and how these werne
affected by temperature, humidity or velocity.
Triaks were also undertaken to determine
hewwe the high ventilation rtes required
adequately to cool a crowded debating
chamber, lluminated by gas lighting, coubd be
achieved without producing uncomfortable
currents. Az before, this was assessed by the
self-reported experiences of volunteers.
However, when it came to aesessing the
performance = under reallife conditions —
af Reid's ventilation inside the Temporary
Houses of Parliament, politicians, rather

W, clibdapourmial. oo

Wustration of the House of Commena in 1900

than volunteers, were used. By continually
critiquing the internal conditions, MPs and
peers became active agents in evaluating
Reid's systerm.

Maintaining thermal comfort drove the
refinerment of the system in the Temporary
Houge of Commens." To gain fighter contral
over the full range of climatic factors affecting
it. the ventilation evolved into 2 highly
complex structure, including an early form
of air comditioning that provided cooling,
humidification, heating and air filtration.

A sophisticated approach to environimental
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By continually critiquing the
internal conditions, MPs and
peers became active agents
in evaluating Reid's system

| monitoring — not dissimilar to modem

methods of post-cocupancy evaluation

—was also introduced. It combined the
recording of physical measurements and the
continial gathering of subjective feedback
from MPs, with attendants operating

the ventilation responding directly to the
politicians spernence.

As a psychological state, thermal comfort
was not measurable through scientific
instnarmients; it required qualitative methods
that, as Reid noted in 1844, allowed the
gathering of ‘information as to the ever-

| changing feelings of Members, of which

no-one can possibly judge but themselves”.
Using a methedology by which perceived

reality could be ‘metered’ alongside the
| measurement of physical stimuli, Reid’s

monitoring systern was an eary example
of psychophysical principles applied to
architecture, He analysed several vears of user
responses and measurements in an effort to
determine the climatic conditions at which
the majority of MPs would feel comfortable,
In 1844, he wrote that *a temperanure of 65F,
with an atmosphere moving in a very pentle
stream, 505 not to be perceptible, is the most
agreeable in rooms that are not overcrowded”.
When it came to atmespheric hunmidity,
Reid reported in 1852 that ‘when there
iz a difference of 5F between the dry
thermaometer and wet-bulb thermometer next
1o it | have the least mimber of complaints’.
Mamaging a climate based on feedback,
however, was a difficult process that required
the Serjeant at Arms, William Gossett, to
moderate often conflicting responses of
individual MPs. In 1839, he wrote: 'People
have different feelings with regard to
ternperature. People come in very ot and say,
“How codd the House stribes”; and another
man says, *| have been sitting here half an

+ hour, and 1 am in fever™: and if | see the
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Figure 1: Recomtruction

Ufﬂ-lfd'!_l'ﬂm“"ﬂ“m'- ) Fresh awr Enking mlets shafts to central alr chamber;
wystem in the Permanent I::,|Wmfmp:ﬁﬂngjrgﬁmhsmmtmmmdwthamm
:thuu-lnuf'immm. {eircuar valves with shutters, shown in open position); o) Vahes
awing air supply for convying aie from basemant to central heating chamber
arrangement under {rectangulsr valves with adjisstable curtaies below grating. shown

Pgar, with dicts leading partially spened); d) Pipes of hot water apparabas in heating

chamber; a) Vartical door valves for conveying hat asr inta cool
air charmbier; f) Rectangular curtadn valve thicugh which ot air
admitted into equalising chamber; g Circular shutter valves to
adimat unheated i from cool air chamber into equalising chamber;
) Horizontal duct in which vitiated adr was extracted theough
perforated floor collected hefore being exhansted via bosder. in
niarth-wast turrets of the Central Towes: i} Sliding vabos for supply
of individual benches: j) Sliding vahees for wupply through troads
inside the gangways; kj Vitiated air chamber under perforated ran
. floor (extract); L) Vertical dects conmacting vitiated air chamber
with harizontal ducts; m) Steam and hot water pipes (heating and
hipmidification); n) Yakaes comeying alr to fresh alr chamber under
the perforated floos of the Division Lohbies: o) Speaker’s chair;
p) Tabde: q) Vitiabed air chamber ahove shoping side panels extract
al cailing systam; r} Fresh air chambser used tosupply temipened
fresh airthrough central coding panels (coding systam: s) Shding
by far requlbting nir supply 1o ceikng: t) Ling of accustic ceding
fitted in 1851, covering half of Barry's criginal window,
uGallery with air supply throwgh Boor; v) Divisson Lobbies

to individual benches.
{Schoenefeldt, 2006)
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» thermometers are too high or too low; | give
directions accordingly.’

Reid understond that meeting the
expectations of every individual was
impossible. He reported that there was
*scarcely a meeting of the House at which
theere are not some Members wiho would like
the temperature to be at 55F degrees, and
athers at 70F or 72F. He also acknowledged
that thermal cormfort was not onby affectsd
by environmental factors, bast also pemmml
ones, such as dothing, health conditions ar
phyzical activity.

I the Temporary House of Lords, e
investigated how far wser satisfaction could
be increased by creating microckimates
in different areas of the chamber, each
responding to local differences in crowding.
Responses from the Lords, collected between
1838 and 1546, show that this new approach
did not succeed in increasing satisfaction.
Feeid argued that the main challenge was

Basement

Conditions feedback ot technological, but the Lords' insufficient
o Technology cooperation in providing qualitative feedback
# Feadback path 1 —data on which attendants velied to manage

{qEalimia) the system effectively.

# Feedback path J

Cepalintitive) He continued developing the concept

T inside the Permanent House of Commons.
‘i"»%‘ f}f The chamber was divided into climatic zones,
8 buet local control was increased further by

; ..43.' enabling the climate and air supply around

S T Sl A subjoctive each bench to be adjusted individually. Each

Not unlike a modern BMS, ) ety | bench had supply ducts with sliding vales,

attendants followed a e v me, which were manually adjusted by attendants

‘programme’ with a set range . from inside the ‘equalising chamber’ {fresh air

I} ; B 15 Speaker or Serjeant-at-Arms plenurmn) below the main Aoor. (See Figure 1.

of climatic parameters and (moderatorn, mediator between MPs B :

lati th 1d and operator) The ventilation was designed to be
'l-fEI'IJtl m:_m !"clt'l?S, E5E Cou X highly responsive. As well as reacting to
be ‘overridden’ based on " fmmmuﬂ;b;"dm SR part changes in the external envitonment — in

MPs’ self-reported experience | of theday-to-day management (Schoenefeidt, 2016) | particular local air pollution - it responded 3
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tochanges in indoor climate and air quality, | A Figuee 2: Roof-lrvel ais supply with twa
and to personal feedback from h.l.i.ld.hg 1] imbets, one facing the River Thames, the other
users. Empirical observations of external Hil
air podhation that Reid had undertaken i
Westrninster since 1836 informed the design
af the air supply, which — being equipped
with mudtiple inlets in different locations —
could respond to local changes in the level

As shown in Figures 1and 2, the House
had teo pairs of inlets — one at roofl level,
setving the supply throwgh the ceiling, and
another at basernent level. serving the supply
at floar level. These could operate jontly or
independently, a3 each was exquipped with
aseparate fan, up-cast shaft and clirmate-
control system, including means for cooling,
heating, humification and dehumification.

The dimate inside the Permanent House
of Commens was monitozed continually
betorsen Febmary 1852 and Aprl 1854, As
well 3z measuring the physical environment
using scientific instruments, Rewd momnitored
MPs" experience through the collection
af qualitative feedback. Detailed data was
colbected in logbooks, which contained
colurmns for measured data on temperature,
humiidity and air speed, and margins for
written notes on operational procedunes and
Members feedback.

Mot unlike a modemn bailding
management system (BMS); attendants " b 3
fodlowed a *programme’ with a set range of nwm;- charmber abere slogeng shde panels of ceiling |) Passane
dlimatic parameters and ventilation rates; mﬁm&mmmmr@ﬁﬁ
however, these could be ‘overridden” based
on MPs self-reported experience, Feedback
on the conditions inside the chamber was 2 Adwtaded anstomscal recomstruction of Reds
transmitted to the attendants in (wo ways. oniginal ventilation systern s provided i Henrik

Schoenefiekt, The Last (First) Chamber of the

Temperatures were logged by the Serjeant at

: House of Commons’, AA Files. 12 (2016) ppiéi-173;
Anrfspcrmalmssmgﬂandsmtm&u e i
ventilator's office every hour. The messenger sy Tor the Perrhne Hiwse of Comman in
also collected feedback from MPs, which Shudies in te History of Corstruction | Cambridie:
was reviewsd by the Seqeant at Arms before CHE, 2015), 167 -8 hatpe fhit by/ ZhhPEK

instructions were sent to the attendants.
i DR HEMRIK SCHOENEFELDT = armombar of the

Although hig systern in the Permanent
Hmbﬁu!%ummy:swasdmmnmiﬁimmd m:&mﬁmgm::?ﬁmm
after two vears, Reid's control and monitoring
procedures continued to be followed until
1941, when the charmber was destroyed Ly ; o i
the Luftwaffe. It could be argued, therefore, % — i
that his most enduring legacy was his focus 8 _'_J'____!'_:_‘“!.'"_,..a:'_j:_‘-«n_u-'fg 450
on the building ocoupant - an intangible 7| e e e ]
hentage expressed through the maimtenance Lo ".I i ﬂ
of an intimate relationship between m ,n'l \ J.-"' \\‘ _J 250
occupants and system management. ¢J a | 4 ks / | ‘:':
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