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1.1,

INTRCDUCTICON

Backeround

58% of U.X. delivered snergy is used to servics buildings, with housing
as the largest single uger at 20¥ (Romizg and O'Sullives, 19793 . Fablic
sector housing accounts for about 9% (H.D.D., 1979). Figure 1.1,
illustrates thise statistics and also identifiss the fuel mix within hous
parhaps the most notable aspect of which iz the high use of clectricity

which when viewed in conjunction with Figure 1.2, revenls the background
J iEu g

to the financial difficultiss which ore increasingly being oncountered in Eh
area of domesiic energy purchass. Thess iwo aspects of the energy conservatis

dubate, i.g. the significance to national energy

individual user, spsarhead the motivation

e o e
DOEY

12

The

bulL ings canno
- curreni'f exizsting dwellings will coun

ip 2000 (Figuret.%)

- attempis to

Building Regulsticns) can only achieve improvements in the aveh smaller

number of new buildings

o oy d
~ theorstical re: ductions in energy consumpiion of up to DOR appear

reasonably 'cost effective’ in new buildings vherzas 20300 seems o
be the upper range for existing buildings (e.g. F.&.h., 1977
Kasabov, 1979; D.8.8., 1979). #lthough these savings goneraily can oS

realised in non~domostic huilding =nd in new buildings, in existing
housing the actusl savings can be low (H,D.D., 19730 Mcﬁair, 10503,

This under-achisvement and ita impact on cost effectivencss (Frewnd, 1f
stems primarily from tre U.K. tradition of partisl neating with

conseguent low average internal temperaturcs, e.g. Dantor {19510
Anderson (1972); H.D.D. (1978); VYickup and Miles (1973). Attempts
have been made to corrslate the under-achisvemen mirectlf with the
whole house avorape temperature (Minogue, 1979) but this is simplistic
and cffects euch as internal heat distribution are now recognissd as

e
y 1979)

b

important (Campbcl

[wh
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despite intenticns of running planned mainfenance programmes many
authorities find that repairs ard remedial work often occur on an 2d hoc
basis in responss to politically sensitive problems. Few authorities can
he aware of the physical ccndititioﬁ of their doméstic buildings in a
structured way and information retrieval from records often proved time-
consuning as well as inaccurate because the sources are dispersed
throughout the different departments and frequently out of dais.
After vscognition of the importance of nationszl policies To reduce energy
consumpticn, the need for impro%ing the thermal efliciency of local
suthority dwellings must assume 2 high priority. Such an improvement
programme requirss a solid base for retrievable information abo
ndition and thermal efficiency of large nwibers of widely differing

puilding types which dees nct exist at present.

The main obicctive of the Better Insulasted Homes Frogramme, wnich was o
svaluate the energy savings gensrated by doudlirg insu
for walls and roofs over the 1975 rogulations, s1s¢ includad important

sub~chjectives which ex

]

3
}.l
o
el
41}

(a) Construction feedback
(b} GZEnergy savings

{¢) User information.

Rosults from the programme are in process of analysis but it has keco
clear that energy conservation cannot hé optimised simply by conecantrating
on insulation alone, and that the interaction betwean 2 number of
-~ usar proeforsnces, ventilatioﬁ‘ the nermeability of the structure and Thc
ssible effects of extra insulation upon construction - remains unceriain.
A1l of these factors will apply to the existing stock walch variles CYIOTRONSLY
in sire, construction, occupancy and condition. Imvroved insulation may be
very axpensive for a significant proportion of occupis 4 dwellings so that a
flexible range of appropriate methods for reducing energy éonsumption is

required. It is unlikely that a uniforuity of performance over the wholz

-4

stock iz possible, but it seems reasonable to suppose that different levels o
improvement can be optimised by varying methods which are appropriate fo

the charactaristics of particular buildings.
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The Directorate has dbegun to explore the icsuss involved in ¢ollaboration

with the City of Birminghan through resesreh designed to identify

strategies and tactics for improving the energy perfervance of the

150,000 dwallings sunzd by the City. This stoek includes a wide voristy

of building types mostly wuilt after 1919 but with & mincrity of older
tion schemes -~ consoguently the

Birminghen stoclk cannot compare directly with natlonal gtotisztics (this is

discussed tater) but was known to jnclude a wide varisty of ropresenhative

dwalling types thus affording a reasonably completa views

Thic has three componzntsi-

~ to gain more reliable inta on the nature of ihe cxisting stock

- to develop strategies and tsetiss for improving the onergy efficisncy
n

of existing housing in the public secter
- to propare an LIergy Irprovement Xit embodying the eXperionce of
this and cther HDD cxercises in = fermat more readily usable by

1ocel authorities and other huilding owners.

The work is being undartakon in three stagesi-

e
e

Survey and eneglysis of the cxisting Birmianghan TLoczl Authority stock.

5. Examination of typical dwelling types and tne development of 2 TANLZC
ni encrgy congervation melsures.

3, The nenitoring of the performance of ronrosentative dwellings belore

and aiter improvemini.

This report is primarily concerned with the results of Phasc1: Phose 11
(including 2 =2nd 3 ahove) currently in progress will be roportud in due

COUX 32 .




2 Phase 1 Project

Following the decision by H.D.D. to approach Birminghsm Cxtv Council
pvolln*qar" discussicns wers held with representatives of the City
Architect's and City Sngincer! Departments° Both of these Depariments

are involvoed in the design of heating equipment and enorpy insulation

¥ L

measuras in Council owned buildings of all types,and have a particular
interest and_invclvement in the provision and imnroverent of hsating
installations in Council houses. As discussions progressed it became
apparent that a major part of an. work to be carriad out would involve
2 survey and enalys=is of the City's housing stock. It was 2
the City Housing Derariment should undertske 8 survey on tehalf

City Council under =2 research contract with the H.D.D. in consultation
with & multi-disciplinsry research group drawn from the principal
parties invelved.

A working group was eventuslily formed which dncludsd representatives Iy

City Housing, #rchitzct's and Engincer's Departments, U.D,D. , D.OWE.
West Midlends Regionnl Cffice and the Birmingham School of Architscturs.
The potential disadvantages of such a larpge and veried 1nvc1vcmeLt Wors
undoubtedly outweirhed by the benefits dfforded by its wuiti-dissiplinary natire

esgential to 2 EFOJ ot of this kind.

3

The working ircup produced an Interim Beport cof their work in Janusry,
1979, for the Depertment of the Invironment which contasins far nere

detail on the preparation for, and legistics of, the survey.
Report briefly susmarises the Interim Report and gives information on the

initial snalysis of the data collected =nd its implications.

(=
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1 -~ THE BURVEY

To gate surveys of energy consumption in housing have either been drown
from national statistics of a general nature {z.g. B.Ribo, 19755 Homig
and Leach, 1977) or from small samrle i
(.5, Blectricity Council, 1971 and 19753 DD, 1979b).
The former gmroup necessarily invelves & congidersa
homogencity of data so that facturs eritical
improvenent polisy zrs "Tost! in the statistics.
has shown thet the openings in a wall are crifical

gchricue ntilising interpal or exiernad cladnd

ingham SUrvVey redy esanted the

sumpie of U.¥. local putherity housing for whict it was possible o sCv
a specific 'energy' qucstioanaire. Copszousntly ths working grou spent
o copsiderarle time identifying relevent pe weoreters nd evolving ©
wwthodelogy which furmed a rensonable corpromiss botwicn the dezired
level of information and its practical achisvement. In porticula
it was apparent from an early singe thet simple cenerslisations oftex
Tmissed! valuanbla informotion and .sicnaily could be misleading 20
that 1f a very ccarse survey was to be employed it would srovide little

more than is already available. However, onY attempt to improve on

this so as to adequately destect and descr ihe local effects roduived 2 Sharp
iperease in gopnistication. The major protlem for ths working rroup wos

to keep this complexity to a ninimum, wntil further annlysis ennbles 2

graller more detailed survey of 2 representative sub-samrle -

The chosen method of & large random survey (glopr data from atout 5,000
dwellings or 3% was obtained) and using unskilled personnel (# nour per
house) ¢ be followed by a detailed survey of = carefully sclected 0.02%

sample, contrasts with tne method used in the Swedish Survey cof Buildings

in 1977 (whore & selected sample of 0.02% (3,000 from 1.5 million) 2f =11
buildinss wos surveyed by skilled staff (Bersstrom and Hommarst 1972
Hammarsten, 1979; Hemmarsten and tlorten, 1999). Initisl r sults s:jgest



2.2

that a smaller sample would have been valid and that greater guaiity
and quantity data would have becn valusbls. Whether thees are

compatible with realistic survey costs is not yet clszar

_3
=
1D
P
[
(3]
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[
i,..h
o
i
]
It
4
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A working group spent a congiderable time identifying and rationalisi

indicatorsrdevant to energy consumption znd conservation. Briefly,

this fook the usual forwm of 2 periocd of 'expsnsion' during which the

svrvrf methodologies or 'lists' of options (c.g. for construction ~nd

i

Qerv ces) becrme more and sors unnanageable.  This promptad
b

con51dvrailona of visual recording, ctc. but eventually the necessity

transcrlptlcn of data, throug
with a requirement for b

for the majority of data, Tho matrix allcws numerous POSSinlE permu

of key parcmsters to be ‘conteined’ within a manaseable two dimspsicno

array, whilst the use of coding facilitates chanpes without undue

cmnlication. The final survey form and ceding (Apnendix

I

principnl pressures 1ncorper ted in 2 layout based upin ergmamic and

computer transcription considerations.

It is worth cutlining some cf the fastors considered in the rreparatl
the survey guestionnaire. hany of the fnctors are obvious and well
documented olsewhere - some wore rajected and do not appesr In the
questionnaire and undeubtedly others which should hzve been included

are missing, They -Mll inte 3 broad catogories:

a) Fabric,

b) Services,

3
¢} Occupants.

g

zarly
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a) Fabric

The principal isstue is the heat lost by the dwelling

(A + Cv) ¢ /Nt ¥ duration of heating

Yhere UA = summaticns of the product of "wrlues as Argns of >
each element of the building euvelope (W/m™ dog C x m")
C¥ = ventilation ellowance {¥/deg C) = G.3& ¥V where

Z
P .

N = No. of air chance and V = volume (m”)

t = average temperature difference betwesn in and cut deors

Y
{J e (J)

Yo are. concerrned with thuse factors which influsnce U, A, ¥ wund ¥V,

This is deceptively simple since cven a superficizl consideration reveals
that thess derdive from a nlethora of srehitectursl declsions! c.g.

U - tcontains' all consitructicnal informetion, 4 & V - contain a1l form/
fensstration/size, cte. informaticon, and ¥ - contnins all 2dr infiliraticn

iaformation.
Fabric factors which influence the stove aret-

House type. The princi;al item is the surfuce to veiwme ratic. iwe
zyre conventicnally 4

sami~detnched and en
and intefﬁeﬁiate fints,and althoush these descriptions were retained in T

quéstionnaire fo facilitate comparison with oxisting sta istics, thoy do not

FIT £

nccessarily correlate with energy use and more Zetailed informaticn was
reouired if subs quoo* analysis wag to identify house cnoergy bypes.

Size. The numbsr of reoms was re jected since room sizes heve chonged
censiderably. Total floor area is mers valid. #n nzsessment of the number
of bed spaces was retoined.

Form and Construction. Once it was arreed that sinplce assessmonts of

house type and size were insufficient, the next stape of scoplisticaticn wes
an assessmont of aress and comstruction for 211 olements of the builiding
envelope. The asscssment of areas presented protlems of survey

t
methndolozy snd the time required for each survey. Bventuslly it was
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decided to rely con measurement and estimation. A standard 2.5 m floor
spacing was assumed, in order to ease computation. Measurements

necdad to be presented in = consistent mannsr and a model of € 'elevations'
was used (& walls, ground, roof) and areas of sach element in each

¢levation were prasented zs set of data. This approach was supported

W

by considerations of rocording constructional information alongside areas.

Construction identification proved tc be an item of major difficulty since

a full knowledge of this is required if 'U' values are to be ascribad 'to the

various elsments. FPilot surveys reveazled an enormous diversity of

construction (aven lists of simple wall constructicns rapidiy achieve SC+).
Aszessment wos limited to an identification of oxternal and internal

sen those surfnces could

&
b
5}
a-
o
)
-
PN
£
)
(o2
©

surfaces. The nature of ths co
often be implied but in the case c¢f framed structurss, or those

contraining unkrnown amcunts of insulsztion,this is less lilkely to be acourazis.
b b

However, the dote of construction can often indicate a likely 'U' value o

e

Ventilation was of great concsrn because of ite significance (2C-307% of
t

heat loss) and indeterminate nature. Varicus attempts were made
existing models but there was no evidence that their additicasl complexi
would be rewarded by more accurate data snd eventually ventilation

asssessment was rationalised to an idsntification of those key facters which

L

G

1

could cither be assumed to have some besring upon a standard assumed
ventilation rate and/or have some other significance such as type of openings,

lcbbhies, durable draughtstripping, cutside w.c. only, expcosure.

h) Services

.

Cnly space and water heating were included and similar problems of .

identification zs for consiruction arcse here - the number of possible
3
heating systems proliferating with every discussion/pilot survey until 2

P

imilar methodology of identifying key parameters evolved. In any heating
system these are fuel distribution system, heat emitters and countrels snd
surveyors described systems by these parameters. dActual zs well as
design or installed heating systems were recordad both for living and
sleeping areas, with provision for a principal and secondary system to be

racorded for each,



sar

2.

The formats used for fabric and sorvices had the advanisge of
universality but suffersd from a tendency to complicate the descr iption
of simple systems, especinlly in the case of the domestic hot water
provision.

¢) Oscupancy

G
{1
[N
o
[¢]
3
‘_*_

Not only do r s influence enerpgy consumpiion and hence any

notential for but occupancy characieristics ave relevan

t
social policics for energy improvement, e.g. special treatment for the

elderly and hondicapped. To these ends avariety of factors rglating to

the occupancy and use of the building were ineluded: apges, bedspaces,
disability status, duratisn of hgating, user responge to hsallng system,
and others were rejected, e.g socleo- econcaic status.

Naturally meny cther factors wors considered and omithec for varicus
renﬁral‘y rragmatic reasons, e.g. orientatica, condensation, ganerali

gundition, fuel dills, energy conswning appilances, scas onal differsnocas

in hot water nrovieion, tewperature and ventilatiom preferonce and use.
References to Appendix 1 will clarify the nzture of the guestionnaire
and the data it generated,
Lozisgtics
Durins 1976 end 1977 Birminghem City Heusing Department had for

(s oo 4

general housing management yurpcses formed a complete property file
h

on the City's computer and this was ussd as the

selecticon. OF the various methods available a simple random sampis bY
selecting every 25th address from the property file was chosen. Semple
size was impossible to eoptimise with such a varied unknown population.

s previcusly mentioned this was the first U.K. exercise of this scale

and nature - preliminary 'dosk woark' could not assist since the archive
material tends to be incomplete, inconsistent and incompatible with the

requirements of this type of survey. Cornsequently ae lerge a smmple sice

)

’,

as could be practically surveyed within the known constraints of tine am
money was selected., This was %% cr 6,200 dwellings., Letters of

information were sent to 2ll these dwellings prior to the survey.
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2% surveyors were recruitad from students on vacation, about bhall

having some relevant experience. Surveyors were equipped with

Housing Department identity cards, calculater, metre rule, etc. and

after z 2 day training periocd worksd in pairs for a further 2 days and then

individually. Once the 'learninpg cur 2! hag levelled cub surveyors appesar

able to complete between & to & house surveys per Aoy e

Fach weck ceoncluded with a debrizfing session from which minor

1ss of intesvrpretation avolved.

4]
"j
O
"
o

modificationa to the form, coding
Quuutlonna*res wvers submitted to 2 limited check shortly after their
return, tsatisfactory! forms procesding to date entry te the compuler.
ﬂndarstﬂnJ_hly 411 the dwellings initially selected could mt be survayets
A few wa” beon demclished, purchased by tenonts or wars appby. o

irect refusals wers encounturzd and in cther Awsllings tenants wore ot

@

bias to the sample in that refusals mainly from elderly or higdicapgsi
pzople and absent te pants would generslly raoult from young UOTKET S,

These together with Turacceptable! questicnnaires (i.e, im which
inconsistencies preclude useful analysis) reduced tha survey sampls Lo
just over 4,700, Further details about the survey may be found in the

Interim Report.

Fieldwork Conclusiong

The Suestionnairsg

Tt bacame apperent at an sarly stage that, while a very gimple superficin

survey could be performed relotively casily, the next availsble dezrze of

investigation requirsd jump to 2 much more intense and cetailed izvel of
study. The majer protlem hes been to rastrict the complexitiss which

[

necessarily develop from such an incrensg 1n sophistication withaout
over simplifying the content. Hovertheless the form employed Was still
rather complex nocessite atins a thorough training programme i
(1 or 2 weeks rather then 2 to L gmvs). This spplies in particulor to the
coding system used to ceseribe space and water heating, the latter

undoubtedly teing forced to fit the former. “he excess of detail cn the

[3]

heating gervices was not matched by a gimilar level of information on th
construction althoush to have boon more precisa would requirs surveyors

3

killed in this aspect. Adlditionally air infiltraticn and ventilation reveal



o

themselves, as always,to be the great unknowns and no satisfactory

method was found for improving upon standard assumptions

Mounting and running a survey of this scale, (especinlly as it involved
advance notification te tenants and a system by which they could est atlish
Ci

contact with the City Housing Dept.) consumed much greater resources

than originally envisaged., This was more a funetion of the scale rather

3

than the nature of the survey, but the role of the City Housing Depariment

in co-~crdinating and orgznising the survey was crucial to its success.
Fxperienca sug;ests that this wind of full time commitment is essential

in such investigations.

A major strongth throughout the developmeni and operation of the survey

"

lay in the multi-disciplinary composition of the working groun which

~

mede it mossible for a range of priorities am viewpcints to be brought

"._S

to the problem, Enerpy use in building is such = diverse prenomencnh
& £
that traditicnal divisions of resp wonsidplilitics and skills are not viable

if the prcblsams are to be identificd and resolved thoroughly.

g
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SURVEY

P
i

NALYBTS

To date the analysis of the data has taken two principal feormsti-

- statistical manipulation of raw data

- by ascribing assumed U values and ventilation rafes bused upon &

knowledge of age,consiruction, ctc. . analvsis of the therual

o

properties of the stock iz possible.

dix 2 gives a full zcount of extractad data Ifrom which the

following points have been drawni

r

compoged of pre 1919 properties which have heen acquired

by the City. 28% of the cample properties were built in ths
inter-war years. A high proportion of the semi-detached, ond
tayrace and inner terrace houses were built in this peried on
the large suburban estaves developed arcund the old Uyillozes
within the City boundary. Exactly the sane provortion of the
total sample was constructed during the years 151
period the Yprefabs' were erscted. Low of fiats and walsonetiss
in the sample were also comploted during these years. Many of
these are in low-rise developments but mul ti-storsy development
was under way towards the end of the period. Of the buildings
surveyed constructed betwsen 1964 and 1969 almost 60 % wers
flats or maisonetfes. Thie wes the period during which the City
undertook lar se scale tower block development in order to
facilitate the slum clearance Programre which was a major
problem. A change in house building policy is reflzcted in the
sample of post 197C proparties. A wids varisty of types has been
built with inner terrace properties being the most heavily
represented in the samele. This reflects the ending of high~rise
development and current attempts to provide an acceptable mix.

of dwellings in low-rise situations.
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Fig: 3.1
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From the overall szmnle of 4,722 properties, 36( cf propertiss
surveyed were flais or maiscnettss; 31% were inner terracej 8% vere

end terrace; 1% vers semi-detached and 1 % wers detached.

Of concern is the relationship of the Birmingham and national stocks.

This is illustrated by Table 3.1,

~

-~ Distribution of Birmingham Author fousing.

Pre 1919 1940
‘ 1519 ~1935 - 1963
Detached 0 (4.3) 0 (2.5 1 (5.5}
Semi-detachsd 5 () 7 (7.3) s {(13)
Terrace b (16) 19 (4) 7.5 (6.5)
Flats/Maisonette .5 {2) 2 (2.8 1.5 (£.5)
A1l types 5 (32.5) 28  (16.5) 28 (z1.5)
T T P e ro
L Lo o2k L he E i 26 '
All figures arz % of stock. () = 21l UK housing (Romig and Leach, 1377 )
[ o= all UK Local Authority housing
- {NDES, 1978)
The Birmingham Authority stock has much fewer older and detached/semi

detached houses than the U.K. as a whole. It hes less pre '6% housing
than local avthorities generally, the post '64 house bullding programue

sugéesting a large propertion of non traditional dwelliings which may be

b

mors difficult to improve thermally. About B2 of the Birmingham sample
g

is detached, semi or end terrace compared with about 55% nationally.

This is significant to wall insulaificn programmes
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3.1.2. Occupancy

Figure 3.2 shows the relationship oe*ween the ohserved occupancy
(Actual) and that provided for by the dwelling(Design)., The
design figures above are predictable. For example most of the
semi-detached, egnd terrace and inner terrace types in the sample
are designed for 4 to S pevsons. Thosc designed to sccommodate
1 or 2 people sre prebably bungalows specifically designed for
elderly. 85% of flats and maisocicttics surveyed were designed for
2 to & persons. The sample also reflects the relative scercity of

. larger dwellings, i.e. those dasigned to accommodate & or more paorle.

Rowever comparison with Acturl figures is more interesting.
Over half of households contain only 1 or 2 psople comparsd with
a provision of 16%, so thers is & significan®t number of small
households which may not require whole house heating. Over
of the seni-detechad and end terrace vropertics in the sample were
occupied by 2 or 3 persons. 70% of fiats snd mzisonettes were
ocecupied by 1 or 2 persons. AL the other end of the scale it would
arpear from the sample that there is some deficiency in the number of
large propertizs. These dis parities reflect the lack of mobility

in the public sector, and also former municipal hullding trends.

The emphasis on-thres bedrocm houses in the intsr-war years, for

example, has created an imbalence in the dwelling mix which the

C" "3

City is currently trying to rectify by way of its new building and
conversion programies.
For a summary of design household size against actual household size

sce Table AR.&.

.15, Eéggig
Fﬂls—
3
Fig. 3.3. shows the distribution of pradominant wall type (there may be
more than cne type for an individual dwelling)., Solid walls are pre-
dominant evan in this younger steck but of equal note is the high
proportion of ‘other'constructicns where any retrofii treaiment is

likely to e diverse and complex.

Virtually all of the detached propertics have walls felling in to the

Tother' category, being prefubs.
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Fig: 3.3
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42,5% of the semi-deizched propertics survsyced werz of sciid
wall construction, zencrally built in the inter-war yoars. A
further 9% were of solid wall construction with a rendering on

the face of the external walls. 38% of semi~detached vroperties

had cavity walls, having besn consiructed in the

post-war periocd. The remaining semi-detached are classified as
fother'" i.e. the major oxternsl wsll component is other thon solid

or cavity brickwori, e.g. precast pancls, sheet cladding, hung

tiles.

The terraced dwellings in the sample show a very similzr

pattern to the semi-detached. Solid wall construction, rendsred

or cotherwise, account for about 50% cf the properties. Just

over a third of those types have external walls of cavity construction.

S

These external wall i{ypes reflect the age distribution of

ot
3
o))

orerall stocik irn the samplea.
g

The flats/maisonsttes categcry shows that 5% have axternsl
it

fAaY ]
a0 8.

e

walls defincd as "other These ars no doubt the system-bu
multi-storcy blocks of flats which were pro avaient in the 19
¥loors -

2%% of flocrs arc suspended (16% +1n0er\

Roofs -

97% are pitched with lofts.

Windows and doors -

Only 7% of dwellings had draughtstripping and 17% had an entrance
lotly. Rare occurrences of double glazing could be attributed to
sound insuiation,programmes. The mean arca of glazing is similar

&
for all dwelling types but the range and proporiion varl ies cousider=ably.



22

TABLE 3.2, - Average Areas of Blements (1)

Roof/ Wall Windows .window =5
Floor - mean  ronge % of Ext,
) i;&..!.}..
Dztached 64 68 11 8 to 1k 14
Semi~doeteched '
and End Terrazce %1 7 13 5 to 21 15
Mid Terrace LA _ L8 13 6 to 21 ’ 21

Flat/Maisonatte 56 5 11 5 to 17 22

.

Cver Q0% of semi-detached and terrace housss are of 2 storey

construction, the remainder being ei her bungslows or 3 storey

f“:

houses. 83» of flats/nisonettes are in fact flats.

Q
(=S
(5
a3
i{7]
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ot
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Of the total sample 27%

that 60m2, Lol of the flatsﬁmaisonettes fell into this category,
another 4% veing in the next range of 60 3

M =

80% of the semi-detached, end terrace and

[ 2
L]
o
L]
5%
4]
-
s
o
Lo}
=
o]
o
4

2 .
had floor space areas of between 60m and 100z
L - A =M ey
area multinlied by the number of storeys. The €% of sample

properties with over 100m2 of flcor space are either large purrcs

built dwellings or amongst the houses acgnirad by the City.

a

Mt TR b - A = v o b e el o v 7 S
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Table 3.3. summarises some of the findings.

TABLE 3.3 ~ Relationship between Fusls and Heating.
Fuel Living Reoms Siceping Rooma Yater % '
Heating Heating Feating Satisfislid
Design Actual Design Actunl Actual

None O 0 ¥y Lz.5
Flectricity on poak 1 14,5 5.5 2k 72 50
¥lectricity off peak 14.5 7.5 2.5 2 &.5 57
Sclid 47 4 22 i 5 55
Gas 36.5 72 30 26.5 16 67
0il 4 1 8] 0.5 ! Yo
Manufactured fuels 0 1 0 2.5 0

B

are ¥ Birmingham stock)
rlgurb %4, illustrates the relations
fuel use for livinz roeoms for the various
2.4 reflect

Table 3.3. and Figurs

hip of desizn and

actusl

dwelling typssa

the mebility in fuel use

(542 using & non design fusl) vwhich agrees with the national

trends (Leach, 1979) with a great dacline in solid fuel and

(mo

has been a move from @iac

in gas

r,',

incraase use
peck clectricity in those dwellin

available. Over 40% of dwe

has already besn referred to in the context of actual ene

savings.

reflecting the small nuwmber of wet gns <e atr

21% of storage c¢ylinders had no insulation,
of which are fuslled by solid fuel

systems with awiwardly shaped and positioned tanks.

stiy gas {ircs in living rOons e

gs where other fuels are

ilings do not heat bedrooms

Water heating is predeminantly on peak elecirici

i
Thore

tric off peak systems prebably to on

nct

and this

al heating syatoens.
mora then half

and this may be due to old
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A1l of the dwellings hsot
of pract¢ual alternatives in a
number of dweliings with

thoen in the

to vse

Gas, which was

actunily usad in 092% to heat

-
it

sated by oil used it, guite possicly for lack
disirict heating schsme. The small

]

cn~Teak |
majority of

esigned ir 1,720

indicated the popularity of gozs and the lack =f attracticn of
alternative fuels in terms of both cost ond satisfuciion. Just
oper half of the samnlc propertics with off-peak claciric systoms
u@ru octually heated with alternative fusl. 4As would e
e%gectad the vest majority of houscholds with selid fuel zystems
F?eie:xed an alisrnative method of heating. Tn fact B0¥ of those
that 4id cmploy a different syotem from that designed had moved
away from solid fusl.

The figures indicating satisfacticn have boen corrclatec with the
design fuel use in the living rooms although there may be sowe
Goubt as to the validity of this since it is to be expected that s
replies related to an actual usage which has long since supcrsedsd
the design fuel usezge (especialily selid fusl).

About 30% of 1lings had a central hoating systuem

7055 of houschelds in the survey heated their “wellinsg for at least
eight hours a doy during the winter months. The proporticnus
across the dwslling types are very similar, although 2 lower
percentage of flats/maisoncttes than other iypes heat ior this lon

Tt is perhaps survrising, in view of the number of single-person
and working houssholds in the City, that such a hipgh percentage
do hazat during the day in winter.



Sotiafnoticn with Heoting System

)

The survey form allowed for those househtlas who szid they

5‘

were not satisficd with their hezting systenm to give up to four
yreasons for their rospomse. In all 2055 heuseholds out of
4922 expresssd varying degrees of dissatisfzction with 3445
reasons given. oust over half of those dissatisfied gave only
one ressen. dne breakdown of the reasons givan in crdsy of

aopularity is a3 followsie
o

Lieating too costly _ ey
Dwelling toc draughty b1g
ot werm enough 31%
Cnly heats certain rooms %1%
Other (specifisd on form) 1%
Dwelling too stuffy b
Prefer fire/focel point 24

(a1l percantages of thoes dissatisfied)

hs mentioned in the previcus secticn there iz some doubt as to

or notuzal

!.‘
w
4y
o
O
;.:
o
=
L}
[$4]
)
o
[
o
o
i
[¢)
Ly
&
]
rt+
o
joR
s
{:‘
he
=

systom usage. 1t is also important to poin
welling too dreughty/stuffy"t are mor: a functiun c¢f the building
than of the hesting system end further responsses Lo these questions
may have been preciluded by the “"t*nul gquestions menticning

only the heating systen.

Table 3.4, ghows the correlation batwee gatisfaction/dissatisfaction

I
'..J
i3
]
au
-
¥
=

res for 2ll dwollings agmin show thot appro

ol

56% of the eample were sotisfied with their heating system.
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TABLE 3.4. - Satisfaction with heating zystem oy dwelling type
and age £roup. .

l_ 15
Pre 1910 1919 ~ 39 1940 - 63 1664 - 65+ Tost 69 3 inhals
Yeg. No Yes No | Yes Mo Yes No Ves o E Tes No
A i ————
Detached o 1 0 0 16 20 1 0 o.Cc ! 17 2

Semi-detached 11 16 20
Bnd Terrace 39 13 205 167 72 &7 £h g
Mid Perrace 81 35 %1% 204 12 101 151 115

1134 103 131 215

Flat/Maisonette | 7 7 7635 349 348 262 321
; t B -
Totals | 150 73 799 537 568 667 E 520 306

satistisd with heating sysiem

A
K
)
o

&)
n
i

¢ NGO = dissatisfied with heating sysien

By age groupings

living in pre 1919 dwellings (674 satisficd) and in pest 1960
awellings (66 satisfied), tne lezst sat

in dwellings built botwecn 1940 znd 1963 (50% sstisfied). By

dwelling trpes the heuseholds most satisficd with their heating

system were those living in inner terrace houses with 628 sarisfizd, the
least satisfied living in detached houses with onld Lo satisfisd,

These fizures ars possibly explained by the zreas of externel wWnll

in these two types affecting the hent loss. Farticular categories

of dwe ling,t’na’?@e Sroups showin g the highest satisfaction with

heating were: end terrace houses pre 1915, (75%), inner terrace

house pre 1919 (69%), ead terrace houses pest 196G (71%) ,inner

tarrace houses post 1969 (63%) and flats built 1919-39 {(&63%).

Conversely the categorics with the most unpopeler heating systons

area: semi detached house built 1980-63 (453} and flats and ’

gzisonettes built 1964-69 (48 84).

The effect that windew size has on the groups discusssd above

is shown in Appendix 2 Table 42.8., Overall, housahclds

i

0.6 m2 more glazing than those who are Sﬂtisfied. 411 cetegoriss except

twe ghow 2 similsr trend ranging from 0.1 m to 2.0 m? more giazing.

All of the above and other factors drawn from the data =re cleerly of signiflicence
in estimating the 'markats' for action and the implicntions of varicus policics. &
gifficulty arises in that,. snartly, most of the covious and simple measurcs will
have heen carried out (e.g. left insulation, draught strip pping) nnd further aetion
is much more duelling-spocific such that couarse staiistics of the ifype cutiined

here may be of reduced voalue.
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Thermal Prorertice
gy

An described abave U values and ventilation rates were ascribed in

accordsnce with the survey data - modifisd by contemporary building

CSL..V

construction tradifticns. to cerry out a3 s

in an attempt to

It was then pascible

state thermal annlysis for all dwellings. This was

identify thermally rogresentative dwellings referred to as

Initially two parametsrs ware ussdi-

Volum

eryy tvpes'.

Type Mean Volumeric

Hea{ Legs (G)

W/ }C Viad
Ground Tloor flats in 1.51 225
Stgtorey blocks (.9 tc 2.3) (20 to 320)
Mid~terrace 1.64 %3l

(.9 to 2.7) (160 to 6000
Intermediate Flate in 1.66 2Ly
S+storey blocks (.9 to 3.3} {120 to 4kG)
Flats in 3 2 & 1.65 294
storey blocks {.9 to 3.5) (120 to $0Q)
Flats in 2 storey 1.79 24k
blocks (0.9 to 2.9) (120 to &80}
End terrace 1.94 391

(1.1 to 2.7} (20C to £00)
Semi-detached 1.9% 235

(1.1 to 2,97 (240 to 6C0)
Top floor flats in 5 + 2.02 309
storey binckz (1.1 to 3.1) {200 to 430)
Detachsd 2,77 ' h23

(1.3 to 3.5) (280 to &CO)
This is illustrated esraphically in Firure 3.5.
Most of the variations ¢an be explained in terms of form, 27e, construction

and window orens.
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Form or dwelling type was generally szen to he of grester import than
construction to th: G values and thie is in agrecment with the relatively
minor variations in U values and window arsas in the existing stock

(section 3.3.).

The following conatructicnal factors anpeared to be significan

of encrgy performancei-
Wall: cavity masonry  solid interior Roof: uninsulated
1t 11 i boe\rd 1in€"§d‘ 1t 1 '
" " " solid interior " ingulated
8t T 1 bf)"d."d 1inzsd 4 1"
" solid masonry t uninsulztod
" n n " ingulated
" 'other' construction " uninsulted
" " H ' B insulztad

and the following dwelling formsi-

§
n
'J
ot

o)
—
{

- flats in 2 storey blocks: ground Iloor, top floor; ond or id torrece (4
- flats in 3/h etorey blecks: ground, mid, tup floor; end or mid terracs (£}

a

- maisonettes 3/4 storey blocks: ground, mid, top flocr; end or mid terrace (A2
- flats in S5+ storey blocks: ground, mid, top floorj {3)

Cf the 192 possible permutaticns génernted by the & construction ang
only 30 constituted more than 18, of the somple, These wore regerdsd 28
indicative of 'Energy Tvpes'. Further subjective considerstions roduced

this to between 2C and 25 dwellings which the inter-disciplinary groud fzlt!
to be representative of energy rpes. Such scilentifically imperfect analysis
is cefensible in the context of an ecssentially pragia ¢ aprroach, snd the
lack of 2 reascna ble aliternative.

(See appencix 3 for a description of these ensrzy types.)

These energy tyres were ussd as & bHasis for selecting 25 dwellings =28

ase studies for Fhase 1% ¢



e

The large scale of the survey was decided at a relatively early stage

in response to the general ignorance of .the thermal proparties of the
existing stock, i.@. the net was cast blind and wids. In the process oF
selecting dwellings for the Fhase Il case study stage an analysis of

750 dwellings (0.5% %) reveasled regligible differences to that for the
larger sample (3.2%). This alone suggests the viebility of a smaller
scale survey. Additlomally, howsver, there romaing a generel fesling

that the dsta collected in this exercise although reasonably comprehonsiva

ig still insufficient. In developing the questionnaire it soon beceame apporont

that there was aot a continuum of degrees of sophisticaiion between the
superficial and the 'in-dopth’ The scale of this survey and the survaeyors
dictated a superficial level but the use of an eygonomically appropriate Iorm

d coding systens n2de

ct
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Also, it cannot be nssumed that the rpecessary depih of informeiion cah

be gathered easily by skilled survayors and many read:rs will be familisr
with the difficulty in accurately sdentifying certein constructions
especially in post '60 housing. This suggests a raquivement for pew fores
of surveying instrumentation and recent developments in the use of

fibreoptics infrared thermography are enccuraginge.
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FHASE LI - CASE STUDIES
The 25 energy hous: types cach constituie a case study aimed at fulfilling
the objective of identifying strategies and tactics for ensrgy improvement
work. As with other work in this field the generation of a ‘'case law
gecn as a valuable goal in itself. To this end the 25 houses arc bolrg
improved within the remit of Birmingheam City Council via a "live proj
cc-ordinated by the Housing Departmsnt
Engineer's Department. The live proje
gxerciss 1argely rosting with the 3ir

by West Midlands Gas. The dwzllings

. . - B -~ “ [ M
winter and will bte 'improved' summer '60 and re-monitored
winter.

Monitoring has % principal aspects:

Inergy use
Fortnightly reading of asarsrate metors to heating, hot water, lighting

and power.

Temperaturs

4 to 6 room temperatures are measured at half-hour intervals using
recently developed individual compact microproccescor based recorders
which znter each temperaturce reading inte & menory. These readings
are transcr ibed at regular intervals to 2 micreoomputer where they are
andlvce4.- This has proved to be extremely reliable and labour saving.
Bxternal temporatures are baing monitored and metecrological recerds xopt.

Behavioural aspects

The occupants are to boe interviswed te identify housshold characteristics,

use of arpliances agrd spacs and window usage.

Practicalities
For the exercise to be of direct bensfit to others the operational ngpects
the mroject also require ovaluation, e.g. design, constructicn, mEnagement,

costs, ete.

of



o
L8]

Thermal upgrading of the 25 houses is currently being designed. A
comprehensive range of measures 1s under consideration rapnsing from
simple draught exclusion, rcof insulation, ets. to comprehensive

improvement packages involving solid wall inculation,hezting systen

changes, etc. Strategically

L_ 'u’

improvenents are sean to {211 inte three

categoricst-

First-aid

Pirst line of cefence work such ag draught exclusion, systonm malntenance,
roof znd hot water tank insulation.

Optimumn

A range of measurcs sultsd to individual houses snd intended to represent
the maximum that can be cost-effectively carrisd cut. This may include
cavity wall insulation, additicnal roof insulaction, more thorough draugh
exclusion etc.

Rohabilitation

- L T =
or renovation and it 1z more

]
hy

z du

o

Older propverties will at scme stage
cost-effective to include erergy conservabion measures during such werk
when only the marginal or extra cost is entered onte the casv-benefit
analysis.

.

- Thera iz a genuine difficulty in identifying constructicnal <

especizlly in more recent non-tra aditional dwellings.

- Dwellings need to be regardsd ns total sysiems and apart from simple
measures such zs roof and cavity-wall insulaticn other measures tond to
become dwalling specific and highly sensitive to small sosle Jelails, e.3.
extoernsl wall insulstion is infliuenced by eaves details, axternal mervice
»pipes, etc. and internal insulation may ve precluded by the nature ¢
opening windows, etc. even insulating hot water ¢ylinders can be precluded

by ecertain details.
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- Certain forms of censtruction sre vey difficult to retrofit, e.g. where
window frames are effectively loadbzaring. 4 lesson for the Imture
must be to design for subscquent change.

- Existing maintenance and improvement programmes offer considerzble

opportunity for introducing energy conservation measuras, £.5. Window

,

replacement, timber floor repsir, etc. but co-ordination with this may ve

difficult.

- Ventilaticon provision to gas applisnces may be incompatibie with extensiv

A

draught stripping exercises and ideally a direct air route to the applicancs

should be provided.

h2

- There is a prependerance of living room heading {often to very high
& & <

e}
temperaturss) with little or no heating elsew shera. Ain such circumstonces

the balance betwsen whole house improvement to one lsvel as opposed to

[
=2
Ak
Iy
@]
35
in
'-l
o)
]
3

i
ran
L]

living room only improvement to a higher level shoulc

w - A s ol o a4 mapn o -
~ Early snslysies of tempsraturs Anc energ data reinforces

of wventilation nad fres heat goins in the encygy balance. Additionally

significance of party elements appears as an unknawvi, esyooially for sxomple
in the case of converted flats with intermediate lightweignt floors.

-~ The repeatability of temperaturc profiles and energy consumption patterns
suggests that monitoring could be effectively confined to chert pericds.

e.g. 2 wecks in mid winter ond spring or sutumn. Buch a 'concentratad visi

technique would alleow more accurate zssessment of cccupancy fa2ctors, &.2.

.f)

window openings, use of heating system, etc. However it is possible

oocupants would be unduly iafluvenced by such a short concentrated appreach

resulting in an exaggerated awsrensss of energy use.

- It is difficult to simulats rehabilitation in a dwelling which way nct now

justify it, but is represcatative of types apprOpriatg Tor such renovation

in the near future. This suggests that where vehabilitation progrommes ar%
¥ in progress some immediate thought should be given te incorpcrating

* experimentsl ensrgy improvementd.



CONCLUSIONS

Mdunting a survey of this scale requires a considerable rascurce
allccation. Yortunately, the Birmingham City Housing Department

had an adequate strength in depth to vrovide the necessary back up

to cover the shortfall in estimatad rmansperial requirsment. without this
it is doubtful whethor the survey could have beep kept 'in control’

and most of the data acquisition woeuld have been wastad rather than,

s

as it was, cfficiently colliatad, cha

m

ckad and computerissd’. Thi
point cannct be overemphasized for the renefit of those intending

similay exercises

The anclysis of the survey data, although not as complete as it will be

1 gD
i is sufficient to indicate both the attractivensss and limitations ci this
Sleve) of data. It is abtractive in terms of its 'annlysszbility' i.e. it 1is

possible to identify compesitions and corrslations but the usefuiness aof
this to recommensaticns for improvsments i3 revealsd szs limited when
indenth informntion iz obtaincd. opr example, it may he zssumed that
gsince X% of the dwslling stock has solid walls then this i

‘market’ for sclid wall insulation. However, the feasibility of this option
i8 extremely sensitive to detailed Factors undetectod by a survey of this
kind and without this sacond level of information conclusions must be

taentative.,

The main value of this survey then may lie in the ability to employ the
data gathered in mere sccurate specula

further surveys could classify fabric
their type rather than attempt to describe all from first prinei

"typology' is clearly of limited accuracy but may sacrifice littlie relative
to the slizhitly more refined data obtained from surveys of much

complexity and cost, Thers will alvsys be necd for more accuraie data

but perhaps this should be limited to 2 more precise understanding cof

s
Ytypologies and current efforts should be directed towords this.
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SURVEY QUEBSTIONMAIRE DETAILS

The methodclogy adopied is described in the text and Fig. £1.2

illustrates the coding system. Surveyors had, of necessity to make

aggregate and value judgements and nuch of their training rericd vas
imed at this.

b 2

Identification Descripiion of Hevee Trpe, Heating Ventilation, ctc

The top left of *he form containad & 'print out' of the house address, stc.,

snd adjacent to this certain key dates (calls, surveys, chacks, etc) could

e noted. Provision was made for 3 calls - this uas felt In bz the accepindle
minimum if bias due to non reprosentation of certain housing and occupsicy
tyres, 2.8. single person dwallinjs, etc. was to be avoided.

The 'HRE' is the Housing Reference No, from City Computer files.

The seaquential Jo. was a survey No. 1 to 5,000, Surveycers and the

asreasintawhich the city was divided wore sssigned numbers fo as3ist cross

checking,
The veuar refers bo the date of acguisition by the Housing Department which

will he different from the dats of construction by significant smounts only
for scquired property.

The 'type' of dwelling has already besn discus sed - section 2.2.

'No. of storzys' refers to the number of levels in the dwslling,

‘Floors of ! locates the ground floor of the dwelling in its block, ¢.5.

a 2 floor maisonette in a lL-storey block would be recorded as 3 and b of
(u81ng the American 'levels' convention.) 4

oty

No. of bedr“‘ws these were defined as described in Section D.

s

-

No.. of. persons' - 'Design' was assesssd from She number and size of
bedrooms, ‘Actunl' was assssscd by interview.

'Age'groups‘ - Nos. in cach of & groups were te be asseszed - 7 - L,

5 - 16, 17 - 65, 65+, | ‘

'Disshility' - ossessed as d scribed in cede - seriocusly, implied
tconfined to bed'or 'seversly! in DHSS perlence and include cheairbound
individuals; partially, implied the usc of 'mobllzty zids.

"Loft insulated' ~ this was conly by interview - surveycrs were not allowed
to physically investigate. ‘

‘is dwelling heated all day' ~ all day was taken as more than 8 hours.
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4

[15]
e
_[..t.
s}

PPN - . % \ o
D2 (and 42} 2llows sucondary heating to be recorded.  Note thet

is distinct from o zero entry - oo if D2 is zntercd as zerc or hisnc

wetalled thrcughout that zone,

T

ig implie hot the D7 system iz i
this implies th he L7 system iz i
whereas 17 D2 is enitored as 1, then the D1 system only existes in the

. ra kY R . 1 " <. . N L . s
main spacels), whareas thare is no hesting in the other syarels) ir

thzt zaong.

"Poreht', ste -~ defined o= & 2 door sntronce with sufficiznt spoce to

¢lose on

[$13
o
4]
pok
O
e}
[£1]
9]
(5]
[h]
jnd
i
!
"y

o]
ot
Eﬁ
[1
4

'Roof voild' - defined aszpsce boiween ceiling and roof.
tAccess' ~ meons sacy access for a paracn.
*Hoof Pitch' -~ gives some indication

on o
PExposurs ' - after C.IL.E.E. Guide 8scti

[

Ehelterad - up to third floor i=n

i
C

Normal - most suburban and couniry premiscs; fourth to eighth
t

Severe — buildirngs in cozsial =ress or an expessd

floors zbove the fifth in suburban =

[
L
[}
[
¥
3

f
o1
ot
e
[
9]
¢t
o]
v
)
-t
8]
-

s
i
H

In the bottom right corner df this side of the form, survevors weres
asked to record a sketch of the house plan wiih entrance and dirmensions
shown. This was a nseful aid to swveyors in asssssin
cverleaf and also helyed subssguent inspection or
rroviding visval communication of house £

front entrance.

the text. "DV (3'a1) rafers fo the prodouinant

C it
end actusl) =zysten in cach zuik giving due weighting to mnin zraces
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Areas =nd Constructions {see Fig. A1.1b)

For each 'elevation' - filling thke form in by werking dewn the column
formed a natural progression, e.g. the total area is plon dimension X

2.5 m x No. of levels; windows then recorded individusily by gstination

of area (or intornal measurement), more than 6 being reccrded in

Q

af 2te as a combined 6th window; total area of window and deors and

TEre;

]

{0

therefore solid wall ‘left over' then evolve; and composition of solid
walling is recorded (there may be more than one type of cengtruction -

e.g. brick wall on first and tile hanging on sccend floor.)

This slevatisnal troatment can. ‘handle' most complexitics of rectanguler

form but to simplify measurcement projecting snd re-entrant featurss of

1

¢85 than 0.O9mwere ignored and regarded as being in the same plans

o

[ i

he main wall. The recorded roof area was the prejoct arsas of the

{v

ES

5t
cof on the heorizontal plane. The

ry

wrea data recordsd together with

H

details of rcof pitch, vlan dimensicns, etc. provide a full descrintion
F kI ¥ &

the house typs and form.

For a filled-in example of a mid terrace house see Figs. Al.Z2a, A1.%n

and Al.3c.

3]
=y
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Cther infermation

Mit tz rrace two Sterey house.

Brick folock cavity vaii - ground floon
Tile hanging /block covity wall-first B
Tiled reot and suwspsnded ceiling.

No bt z¢cess.

No loft insulation,

Windows not weatherstripped. .

Young couple and twve ¢hifdren vrderd
Instailed elictiric vnderfloor heating
to ground flsor enly (hatl thermosiat),
Central heating never usad -alectric
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ELEVATIONS 2 and 4

Vi? norty osarno



\ \ 7 M\\w _ WM LO m‘ w \m,\ w wm gret dustou _
e AR 4 e e b8 st St L it —_— «
A ﬁm. JAIoranlEnes Surivey s7 )
ﬁ.vﬂm ;_! ...li:tt...ib;t.—.-..‘. R e e t;;: [ - - et e e
- b 1 - c gAdtulm U Lup pie
mb m\m ! & | ,“ w TORINOD M Lo DITAY Fui[jamp S|
P} R e P [ H _.; __, .¥w
AR Loy 7 G ipainns HEE:
by \uw\\ | ..m-m o} VALLTING |z (poiv[nsul 1jo| sy
</ lmli P mw T )
WIT w R B E o E ﬂ S ALITIEVSIC
J
PR I S S :
ANODALYD. FUNSOAXT ||| &1 G| WALSAS ONILVIH YILVMm % RANE b SION dNOYD A0V
i ¥ .ur.u. i
i T I ! i 3 i I t
1 10 i TOYLNOD ﬂ$ 1YN1DV [0Sy 40 ON
HOLld 400N m\_ﬁw m\ oy “¢ vRIoY SNOSYTL 40 ©ON
LI ! -
SSADOV AI0A do0¥ ||| G YHLLINE ¢ SIWOOUAEY J0 ON
. IS Z
s T . T T
j AIGA 003 m\ o] SEUE A mﬂ 40 $Y0O0TH
H : —
X ; 1 f I . 4
m ATNO DM FAISLAC | [T/ 0[] wWIISAS SVEINV ONILIITS 1c SATYOLS 40 ON
I .
i AGHOT/ L BT T, T N £ s
i TINEILSTA/ 2 DNO | [ bj1ouinod |+ FdAL
i NOILVIIINTA L i T T war 1rme o o
m TVDINV DTN | | & ML Cf ddLLING | | NVIA
1. ) 1t w... 1 [N i { ] H .
m and i O 12014 | ! YOAIAANS/ VIV
- t i - i
AAddIISYTHIVAMN | F P ve! | . " s 1T AN T 10D
smoaxim | || C C1 &y waisks SYHUY ONIAIT | i YTEWAN TVIINIADES
I evitvedlTd ‘ T 7 T T T - -
DL NOLLYTIL INEA . | | ONILVEH | NYH| 70
[ aTHUONNd
_ JIADEHD SINTINOD
7 .
| Y0014 . NI AaMDIHD - 3 1
+ H v ' * m
| TIV M ATANNS 40 41Vd “
Jll.!...lﬂ«)ll..l NH St

_|doou

HTIdWVS €NS

..........................

SMOAIANNS

STTVD
TNYN




ST T TR iy T TR TS INECREL
VR ” 7 6 ¢ | o /o é i A\,_WWC mw 0°¢ i ,w, ai10s IvVIolL
T _ T T T T T T T T i
T Y - _ T T ; I _ . T
: i ! : : . S
VoV
. i | S y N N I T I T | T 1 NN
v * * - i ) bI |
| 3 3
| B T i T=77 T 1T I T _ | A — T A
. ! : ! . ¥
T T _ M _u
T T R A T T RN I T T
- [3 “ . w ,ﬁhw O \ ~ \_ﬁ N O ~ ._ \W
oL/ ol . e BN I ey PO e T o1 =7 TATET ; o T T T NERERE
oS TR 37| 0T E o | [0 T [0 o | [T T T T 1os
0i0fT T ldTm O T AR 0T TTaTR T R 00" T Tam 90 T TaTm SMOONIAL +
0-0 . Y 0°h © =  SM00Q TVLIOL
T _ T T T I AT I T T _ T
: a : Q 1 a . d - a ‘ SMoca
1 R0 00 A7 -0 87| VAUV IVIOL
_ YT _ ry T T Ty T T T Ty T T T T 1 !
gLl 1) 8§41 0 gl , 811 10 8Ll / SUOOA 40 “oN
. =TT _ T - T T TAT T T T T T ; ’
0 O # . A ] A 0 M : M SAVOANT A
m 0 $°0 T 0 _ b m VEAEY TVIOL
S | A T | ! 1T ! T T T T 1 .
n O . ,
T T __ T ! T T R — T | _ .
A T R B T T 7 R 7 N T
- @ » - meQ _\ \ m NMM
T =7 T T VoV
. T | _ \N\m T 17 _h T T WHO T ] _\ Yy
{ 1 i [ i H i T [ I i i T i i ] I 1 T : Uh d
L ! O T T T 17 I
(T T T T TR T I =TT 1 f 7T T T
: ‘ 07 b D [ SMOUNIM
N o1 T : TR T T =T 7 TaTor T IR |
AN A 9b¢ |° 09 ¢ |¥ ST O 93¢ ¢ St v |1 NOILVATTY
FETTIEE=N EW ERLe) Z Boly p85H FATEETYIY 3poD 7w oeary 3p0D W oty SpOD Tw ey Spod 1=3pIs
, 3dpenUD Ju0L]
) 91001 z
- w:_.moom
30 LO. 90 50 , b0 €0 | | :




L6

FENDIX 2

1
-4

A

el



A2,
A2,

AZ, B
A2. 6

A2. 7

A2. 9

A2.10
A2.11
42.12
A2,13

A2,qb
£2.15

22,16

A2.17
4£2.18
A2.19
£2.20
A2.21
h2,22

A2.23
A2.24

.25

L7

D‘::
&r

INDEX TO %

AGH BY DWELLING TYPE

NO. OF LZVELS BY DWDLLING TYFE

DESIGH/ACTUAL #0C. CF PERSOHS BY DWELLING TYPE

DESIGH HOUSEHOLD 3125 AGAINST ACTUAL HOWB?HCJD SIZE
ISABILITY BY MO, OF STOREYS AND BY DWELLING LZVEL
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TABLE AZ.1 AGE BY DWELLIIG TYFE
AGE GROUP
TYPR LERE 1919 1919-39 {1 1940-63 196469 POUST 1968 TOTLL
T | g
Detached 0.0 0.0 0.8 0.0 0.0 0.8
Semi detached 0.6 7.0 5.0 0.5 0a7 12.G
End Terrace 1.1 8.0 3;0 2.5 3.2 17.8
Inn Terrace 2.5 1.0 4.8 5.6 7.3 31,2
Flaé/w 0.5 2.3 14,7 13,0 5.8 : 6.3
T :
Totals L7 28.3 | 28,3 21,7 17.0 00 0

(411 figures as percentage of samnle)

e
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TABLE A2.2 NUMBER OF LEVELS BY DMELLING TYFE

NO. OF LEVELS é ]
e
TYPE ! 2 3 1 TOTALS
Detached 0.8 0.0 0.0 0.8
Semi detached 1.0 12.9 C.0 13,9
End Terrace 1a2 1€ 3 0.3 17.8
imm Terrace 1.1 28.¢ 1.2 3.2
Flat/m. 1.1 5.2 0.0 a3
TOTALS 5.2 £%.3 ; 1.5 100, 08

(A1l figures percentages of sample)
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TABLE A2.3 DESTGN/ACTUAL HO. OF PERSONS
PY DWELLING TYPE

RO, OF PERSONS FPER DWELLIRNG

1 2 3 i 5 6 7+

e in e e g o 3

TYPE 51l alopl at ol alonlalopialolsinly | 705658,
DISFACHED o.0to.b 0,01 0.2 0.610.11 0.t 1 0.1 0.0j0.00.010.0 p.2l0.0 6.5
SEMT DETACHED 0.0 ] 2.41 0.71 5,90 1.3} 2.2] 4.9 2.0 6.2|1.3 o.blo.7 010 | 139
END/TERRACT [ 0.1! 2,81 1.0 5.61 1,51 2,91 6.912.5 1 V51T 0.211.0 oLkt | 1748
INN/TERRACE 0.0] 3.71 0.81 8.6 2.5 5.3111.91 5.9 14,81k,0l0.812.20.411.5 ¢+ 31.2
FLAT/H % | 0.6[13.7 134 111.8 6.6} 5.6 10,81 3.21 hi611.5]0.3 (0.4 0.0 0. 25,

* T
TOTALS § 0.7 123.0 1509[31,1 12.3516,1 24,9 ;5.?}32,7 &,712.%h.311,213.1 1 100%

‘ L. l

D = DESIGN
A = ACTUAL

(411 figures percentages of sample)
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TABLE A2.h DESTGH ZOUSEHCLD SIZE
AGAINST ACTUAL HOUSEHCLD S123

1y T I3 LT g
DESTICH HOUSERULD 5174

ACTUAL
SIZE

Y
M
s
A
=
L=
o

1 3k 525 145 238 133 7

2 1 211 253 600 352 5

\
<

17 100 322 206 18

=
(o]
. 3

25 268 | 332 19

~J oy A
o
O
A
(o))
¥ g
A
ey
\n
—
~3

8+ 0 o 1 11 19 19

[ s ‘ :
‘&TOTRLS : 35 75k iﬁda 45 §106 :

[ S N

3%

(¥

&)

v e e et b o Tt e £ S i




TABLE AZ2.5

DISABRILITY BY HO. CF STOREYS
AND BY DWELLING LEVEL

DISABILITY | NO., OF

PERSCHNS DWEILL

TR
danT

Ground Floor

i
SABLEDA  TOTALS  § LEVEL OF BISABLED
{

1st Tloor +

PARTIAL 2.9 3,0 5.9 3.9 2.0 i

SERIOUS 1.0 1.8 ' 2.8 2.2 0.5

TOTALS 7,9 4.8 8,55 6.1 2.6 |
(91.7% sample nct disabled)

percentages of sample)
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OCCURRENCE OF WINTWR HRATING FOR MCRE THAN 8 HOURS IN
TABLE 42.6 TACH DUBLLING TYEE AND SGE GEOUP
_ : AGE GROUES !
TYPE OVER 8 HOURS i
| TES/NO Pre- 1919 f 1915-39 | 1940-63 b 1064-69 | Post-69 OIS |
DETACHED Yes 1 O 0 - 28 %
x
No 0 P i 2 ; e - 10
SEMI DITGCHED | Yes 19 L 26 % 158 | 20 27 Les
%' No 8 -7 ; 76 7 8 170 %
END/TERR%CE Tes %9 302 % 100 90 123 &5t |
| Yo 13 74 E 39 29 30 185
INK/TERRACE | Yes &7 b 4is i 153 190 | 221 s
§ Yo 30 b 02 % 5 76 125 Leo
FLAT/H | Yes 13 .80 | bk i 36 | 73 1106 |
no 13 5| e | oew 95 509 |
~%E}TALS QQ; B 159 1058 % 902 E 676 54k 3333 ©

No | 6k 278 P33 350 2% 51383
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TABLE A2.7 HEATING IS

Al Enl
8 54
AGATHET KUVED

TIEFACTION REASOKES
R OF PEAEONE GILVEN

ISSATISFACTION NUMBER OF REASONS GIVEN é
No{ REASON | 2 E z Lo POTAL |
1. 1700 COSTLY ao | oos2 |oas2 | oaoh | 8ss
2. [NOT WARM ENOUGH 12 o243 is2 | 109 EhE
3, {700 DRAUGHTY 261 1331 | 159 | 100 | 851
4. {700 STVFEY ’ ol 4o 47 6 &7
5, {ONLY HEATS CERTAIN ROOMS 162 {257 | 113 1 403 635
6. |FREFER FIRE/FOCLL POINT i 15 12 3 37
7.JOTHER {SPEC. ON SURVEY FORi 159 115 4O 19 372
TOTALS 1102 19233 § 645 il Bhishs
TOTAL RO. EGUSEEOLDS 1102 | 627 { 215 | A1 g 2055
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TABLE A2.8

ATIRM e+

AVERAG E WINDOW ANEA IN BEAlH AGE GRCGUP & It
WITH HEATING SYSTEM, THOSE DISS.TISFIED &

FOR HOUSEHOLOS SATISFIZED

e ———

AGE SRCUPS )

TYPE 1910 | 1919-39 | 10k063 | 1964-69 | Post-69 | TOTAIS |
| DETACHED OVERALL 19.0 | - 10,7 1645 - 1 1
SATTSFIED - - 0.8 1 16.5 - { 1101

. DISsATISFIED | 190t - 10.6 1 - - 1o |

:SEHIYE OVERALL 3.2 1 13.2 13,8 | AR5 0.8 1 3 5
';D“*“bﬁ“b SATTSFIED 11.7 13.1 15.6 | 92 0.4 130
f DISSATISFIZD | 4.7 1 135 16,1 ! 15.0 1.9 13.3

sap/ | OVERALL Mg 1 2.8 12.6 1 16.0 T35 L 3.2

TBRRACE 5 71sTImD § 114 12,7 12.0 % 15.8 12.3 12.5 |

DISSATISFIED | 3.4 2,9 | 132 | 6.2 s, b 5.7 |
|1/ OVERALL ERI T8 L 2.5 g 6.2 81 13,0
§ TERRACE o 278PIED 1.6 1.8 12,3 | 6.0 12,7 12.7
DISSATISFIED 13.2 11.8 12,6 1 16.5 13,0 | 13.3

FLAT/M  OVERALL 9.9 1 8.9 ‘_?1.3m“? 11.8 {WWEﬁ}Tw"§w‘?3»§"
SATISFIED 0.2 L 8.9 1.2, 1.2 1 8.9 1 0.5
‘ DISSATISFIED | 9.0 | 8.9 15 123 | 10.0 115

T0TALS  OVERALL T N 241 15.5 1 .6 | 2.3 |

SATISFIED ::33,3 b 12,1 a1.8 ¢ a3,2 1.4 L_“mlé:i;i

§ DISSATISFYED | 13.2 12,6 1 12,3 13.8 12.0 2.7

(A1l figures are in %)



TABLE A2.9

DESIGN HOUSEHOLD S8I
FOR HOUSEECLDS ESATIS

56

ZE AGAINST ACTUAL HOUSEHOLD SIZ2E,

IED AllD DISSATISFIED WITH HBATING

|

SYSTEM
acroan | sarrs- DESIGN HCOUSEHOLD SIZE _
SI7E FACTION 1 2 3 i 5 6 7 8+ | TMUTALS

1 YES 19 128 | 76 | 116 | 96 3 c 0 | 638
NO 15 1 197 69 1122 L2 L 0 0 | 4ho
2 YES 1 1120 (168 338 {213 1 2 0 | B8k3
NO 0 g1 1131 [ 262 1133 L o] 0 £27
3 Y85 o { 11 bz 1185 sL 114 2 0 7 406
NO o é 57 | 137 {142 7 2 0 251
k YES 0 1+ 1 12 1137 1181 | 10 1 0 | 362
NO 0 0 13 1111 1151 9 2 0 286
5 YES 0 0 8 2 1145 b 5 0 224
NO 0 0 2 s 103 ) b 5 0 188
) YES ¢ o 1 35 72 ? 10 3 0 124
NO o o 0 29 43 § 7 1 0 go
7 YES 0 0 0 1% 21 5 5 O Li
NO ) 0 1 7 2k | 7 16 0 L5
84- YES 0 0 1 5 9 5 8 1 29
N HO 0 ! 0 6 10 5 7 1 29
TOTALS YES | 20 | 460 309 {911 [ 891 | &g 26 1 {266
NO 15 125k {273 19738 jesk i 57 | 23 112055




TABLE A2.10

57

SATISFACTION WITH HEATING &

BY DESIGN FUEL

SATTSFACTION
oo ws | o TOTALS
NONE 0.0% 0.C% 0.0%
ELECTRIC ON 0.6 0.6 1.2
ELECTRIC OFF oj 9.0 14.3
SOLID 25.7 21k 47.1
GAS 2h.2 12.2 36,4
0IL 0u?7 0.3 1.0
MANUF..CTURED FUBL 0.0 0.0 0.0
SCLAR 0.0 Q.0 0.0
%OTALS 5 56.5 4z.5 100.0%

(£11 figures percentages of sample)
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TARLE A2.11 DRSIGH AND ACTUAL FUEL USE IN LIVING AMND SLEEPING AREAS

LIVING RCOM i MATE BESHKOOM

DESIoN AOTUAL, ) DNSIGH ACTUAL

NCHE 0.0% . 0.1% bOv% 1 W3.3%

BELECTRIC CN 1.1 k.3 5.6 2k,
ELECTRIC OFF 1&.3h 7k 2.4 1.9
S0LID k7.2 4.0 21.9 1.2
GAS 2G4 72.0 29.9 | 26.9

OIL 1.0 1.0 0.0 0.3

3 F T A ST
;'llru NN OTEN chd TPt

SOLAR 0.0 o 0.0 0.0 3.0

P e maal . b b e e e e e e+ e
AT ; ! RaT e Aol L¥ele
TOTALS 100% e O ? Hole/:S
. — ' -

8]
o]
i—-
(‘."n
p—

(211 {isures percentages of sawy




TABLE aA2.12

59 (pEsiow)
HEATING SYSTEM TYPE GheTHaE)
ACTUAL HEATING SYSTEM .
FUEL CENTRAL LOCAL LOTALS
NONE 0.0% 0.0% 0.C%
ELECTRIC ON 0.2 1.0 1.2
ELECTRIC OFF 1.4 12.9 4.3
SOLID 0.2 46.9 47,1
GAS 26.5 9.9 364
01l 0.9 0.1 1.0
LANUFACTURE 0.0 0.0 0,0
SOT.AR | 0.0 0.0 0.0
| TOTALS % 29,2 o 70.8 ' 100.0%

(ALl figures percentages of sampls)
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FU

5L PYPE

[OHE

BLLCTRIC ON

.—LnunL

A

D

FIC 01T

MAN

Tra s e
SACTY

'NMLL

o
SOLAR

|

g

e i

i .

A

Em_,ﬁ.»& D

0.0,

O'O

0.0

0.0 1

0.0

G.0

SEHL
DETACEED

o ————r—

END/

| ZERRACE_|
I/
TERBACE

0.0

G.0

0.2

0.0

0.0

-
)
Nl

0.0

C.0

O-O

0.C

0.0

0.0

O
a
A%

0.0

0.0

C.C

0.0

FLAT/M

1.0

1.0

0.0

0.0

0.0

B3

TOTAL

0.5

e e o R

Q.

-

1.0

Aoo

G.0

0.0

1008,

(21l figures percentages of sample)
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LING T7Pi.

.
WIEL

i ST

DESIGN rAMD aCTUAL FUEL
TYPE IN LIVIRG AREA BY

D= IE

A

it
Y




e
i

-
»]

ACTUAL FUEL USED ~GaINST
n3IGH FUZL

ACTUAL FUSL USED

DISIGH o POTALS
FUEL SAME | DIFFERENT

NONE 0.0% 0. 0% 0.C%
BLECTRIC N | 1.1 0.2 1.3
ELECTRIC CFF] 6.5 . 7.4 .3

SOLID 3.9 b3, 47.0
GAS E3,4L 3.0 35 .4
OIL 1.0 0.0 1.0

IS

THANUFACTURED, 0.0 0.0 .0

SOLAR GDO 0.0' Cuo

~ T od -~ o
TOTALS Le, =4 | 53.7% {100.0%




TABLE A2.15

G"\

ACTUAL Tunl USED .&O ‘i?u’k”' YATIR AGAZHST
DESIUE FUEL TC 1 'T VT AREA

D?'"ICIV FT DL FoR LIV LNG AFTA

LLECTRIC | ZLECTRIC SCLID GAS CIL
& CFF

C.C% G055 0.3% C.2% 1 0,08
1.2 7.7 %86 244 0.1
0.1 6okt 1.6 0.3 | 0.C
0.0 0.0 .5 0.0 C.0

G.0 C.2 4.0 11.5 0.1

e L RITTIY M
MARUFAC-"
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TABLE A2.16 INCIDENCE OF HOTJNATER STORAGE AID

INSULATION BY DSSIGH FULL

DESIGN STORAGE : | o YITHCU? | TOTALS
FUEL 9 INSULATED |% UWINSUL.TED STORAGH

HONE Q.0 0.0 0.0 0.C%
ELECTRIC oM 1.0 0.2 C.0 1.2%
KLECTRIC OFF 11.2 %.0 0.1 .7

SOLID 23,5 12.8 0.8 by, 1
GaS 31,4 L7 0.3 55.4%

0IL c.3 0,2 0.0 1.5

MANUTACTURED 0.0 0.0 0.0 0.0%
SOLAR 0.0 0.0 0.0 0.0%
TOTALS 779 | 20.9 f2 b 100H

(A1l figures percentage of sample)
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PRESENCE OF WINDOW

LT
Wabat LoDl

WEATHERSTRIPP LG

vgs |

TOTAL

[

6.8 b ogz,2

1

SRS S

100%

s i

(411 figures percent

ages of

Joed

sample )

STRIFPING
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TP TR T T TR
TABLE }1‘2.?8 FAISTENCE OF FLUE

e FLUE

| g::iu YES NO TUTALS
HONE 0.0% 0.0% 0.0%
BELECTRIC ON | 0.5 0.7 1.2
ELECTRIC CFF @.2> 13,1 1.3

| SOLID 45,6 1.5 7.1
QA3 " 27.7 8.7 36 .4
CIL 0.1 0.9 1.0
MANTFACTUESD | 0.0 0.0 0.G
SCLAR 2.0 C.0 2.0




TABLE AZ.19

LLAIHG TYPE

PORCH

& ~ ¥ES KO TOMALS

u

TYDS
-
FULCHED 0.0 0.8

0‘8 |

SEME DETACBED 3.3 1 0.6 12.9

- Ty T g T P ja)

END/TERRACT B35 | 1,3 17.8
=t I-v 5 "y - -

Ii‘zI1f ‘EJE:\‘:.‘JAS\J: 6 ‘:) 2.!'!." & 7 _?1 @ 2

FLAT/% 1 3.5

A
[N
1 %

o

A

On

®

Al

| TOTALS | 16.8

St
k-
o
Y
LJ
<
o5

~
{J

(A1 figures percentages of sample)



Lol
. o7
TARLE A2.20

OUTSIDE ¥.C.

AGE vES No TOTAL
TUPRE-1019 | 1.4 3.6% s
1919-39 6.3 22.0 28.3
1640-53 0.9 27.4 28.3
196455 | 0.0 . 21.7 21,7
1975+ I 0.0 17.0 17.0

TOLLL E 8.3% 1 91.7% 100.0%

(A1l figures percentages of sample)




TABLE A7.21

68

ROOF PITCHIS BY DWELLING TYPE

TYFE

ROOF TYFE
- ! .
PARTY FLAY i PITCHED

DETACLED
SEMI DETACHA

‘END/TERRACE

0.7
12.8

174

I /TEARACE C.0 1.1 30.1 53,2
] nr i -
FLAT/ 1 26,0 i 0.6 9.7 E 3.3
+ i -
TOTALS 26.0 ' 2.3 g 717 P00, 0%

(411l figures percentazes of sample)
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TABIL A2,22 AVERAGE AREAS OF MAJOR BUILDING
ELEMENTS BY DWBLLING TYPE

| RVERACE AREA M E
TYPE EXTERNAL ROOF {GROUND FLOOR|  WINDOWS
WALL |
DETACHED &7.7 . 64,1 4,1 11.0 :
SEMI DETACHED! 73.9 L ht2 h1.2 13.3 ;
i
END/TERRACE | 73.9 50.9 k0.9 3.2
INN/TERRACE 47,8 41,1 40.9 2.9 f
FLAT/M 38,9 555 55,5 10.9 |




TABLE A2.23

70

EXTERNAL WALL TYPE BY DWElLING TYP

WALL TYTS

RENDE RENDERED ] |
_ TYEE SOLID CAVITY SOLID - CAVITY OTHER TOTALS
DBETACHED 0.0 0.0 0.0 C.0 0.8 0.8
SENI DETACHED 5.9 5.0 . 1.2 0.0 1.8 13:9
E¥D/TERRACE 749 5.9 1.7 0.0 2.3 17.8 z
TN/ TERRACE 13.1 0.9 241 C.0 5.1 31.2 |
FLAT/M 7.4 13,1 3. 0.0 12.7 36.3 |
YOTALS L% 3,9 L 8.1 | c.0 22.7 10CE i




f] 1

TABLE A2.2h FLOOR TYPE BY LWELLING TYPE
. FIOCR TYPE
TYPE | SUSPENDED |
soLID  |CononeTe | TTWER | BamTy TOTILS

DETACHID 0.3 0.0 | 0.5 2,0 0.8
SEMI DETACHED 10.5 1.2 2.2 0.0 13.9
EED/TERRACE 134 1.2 3.2 d,o 17.8
IEN/TERRACE 2h.1 2.0 5.7 0.0 31.2
FLAT/1 8.6 0.7 0.8 26.2 36.%

| TOTALS 56.9 5.1 © .8 & 26,2 | 104G

) i :




PABLE A2,25

72

FLOCRSPACE BY IWELLING TYFE

L2
AREA M

TYTE

BELCY (0.0 | 60.0-79.9

80-0"‘99&9 E

100-0"‘119.9

120+ |

DETACHED C.3 ; 0.5 0.0 .G 0.0

S7MI DETACIED 1.4 5.1 6.4 1.0 0.0 13.9
i EHD/TER%ACE 1.9 6.5 77 1.5 0.2 17.8

INN/TBRR;CE 2.3 114 1%.9 3.4 L2 1.2
FLAT /¥, 17.0 14.6 4,5 0.2 0.0 35.3
TOTALS 22,0 P38 32.5 6.1 0.k g 100

(711 figures percentages of sanple)
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APPINDIY 3



A3.1

AE»Z

£3.3

AZ2.5

74

Tvre: Semi-detached house built 1931 ( 3 veds)
Constructicn: 9" splid brick wallsy timber
suspended flecer in living room, concrefe floor

in kitchen; pitched slate roof.

Heating: Solid fuel room heater with back boils
in living room, electric fires in bedrooms.
Existing Insulaticnt 50 mm  fibreglass gquilt in
loft, froptporch tut no inrer door.
Characteristics: Draughty louvre windows in
kitchen, no direct air supply to room hsater.

Type: Semi-detached house built 1948 { 3 beds)
Constructicn: Cavity wall with brick cuter lea?
and blockwork imner leaf; concrefe ficor in rear
living room and kitchen, bearding on battens. cx
concrete in front living room, pitched tile rool

'}

.
H

Heating: Gas fires in both living rooms, g25
in main bzdrcoom.

Existing Insulation: 100 mm glass fibre quilt in
loft.

ren

Characteristics: Air bricks in every room.

Tyre: Semi~detached housz built 1953 (3 teds)
Constructien: B.I.S.T. {British Industiries
Steel Federation) house, tubular steel frare
with cement render on expanded metal at ground
floor and steel trough sheeting at first floor,
internslly board lined; concrete rloor, pitahed

steel roof. .
Heating: Gas fire in living room, al&cvrl fira’
in bedroom.

Bxisting Insulati 100 mm fibreglsss cuilt in

loft, wall cavity x¢lled with rockwool Teb, 13I8
as part of a country wide fire stopping -
programme

Tyoe:Semi-detached heuse built 1928 (3 beds
Censtructloq; 3" sz0lid brick wall, renderad

on gavle end, timber susrended f{loor in livixg
room, concrete floor in kitchen, pitched slate
roof.

Heating: Gas fire in living rcom, electric firce

in bedroom.

Existing Insulation: Nil

Characteristics: No hall, f nt door in the
living room; rain peretration through gable 2nd
wall; siairs lsad off the xltc1 N

Tyve: End terrace house built 1551 (2 teds)
Construction: Cavity wall with brick outer leaf
and btlockwork inner leaf; concrete floor;
pitched tile roof. _

Heating: Gas fires in living room and main
bedroom, flusless gas vonvector heater in hall.
Existing Insulation: 100 mm fibrezlass quilt

ics: Alr bricks in all rooms; damp




A3.6

A3.7

A3LB

SAMLAT e, T Y

F““‘
bt

Tyoe: Snd tsrrace house built 1970 {3 teds)

Construction: No fine coacrete with pebble
d=sn finish, board lined interior; concrets
floors pltc“u tile rcof.

Hezting: Gas warm air urit with registers
in kitchen, living room and hall; electric
convector heater with thermostat in meiln
bedroom.

Existing Insulation: 25 mm fibreglass quils
in loft.

Tyre: End terrace house built 1969 (3 bveds)
Construction: Timher frame witlth ‘Ar*ex’ on
rlyvwood at ground fleoor and tile hanging at
first flcor, brick faced gable end, board
lined interior; concrets flacr; pitched tile

-roof.

Hesaling: Gas warm air unit with registers in

all rooms and nall.

Existing Tnsulmt%on. 25 nm a 131% in loft; 25 om
in external walls. '

Tree:  Mid terrace house built befere 1900

{2 beds)

Construction: 9" zplid brick walls, 'tunnsi’ %o
rear, timber suszpended flocrs in front. and

rear living rcoms; concrete Ilgor in kitchen,
ritched slate roof,

Heating: Gas fire in rear liwing room; electric
fire/paraffiin heater in 1*cnt11x ing rOCT.
Sxistin g Insulation: 30 sm  Ffibreglass quilt in
loft,

Characteristics: Sash windows in poor condifion,
front door lsads into Irent living rcem, stairs
lead off rear living rocom.

Tvpe: Mid terrace house built 1928 (3 beds)
Construction: 2" solid brick walls; suspendsd
timber floor 1n living room, concrete flceor in
kitchen; pitched slate roof,

Heatlng CGas fire in living room; electric firs
in main bedrocm.

Existing I*=u?at*cn: Nil.

Characterisztics: Frent door 1ead5 into living
rcom, stairs WEad cff kitchsn, air bricks in
every room.

Tyue: Mid terrace house built 1947 (3 bads)
Censtruction: Cavity wall with brick suter leaf
and blockwork inner leaf; bearded floor on
battens on concrete sub floor; pitched tile roof
Heatlng' Gas fires in both living reoms; gas
fire and electric fan neater in main bedroom.
Existing Insulati zm fibreglass quilt in

loft; rear = N
Characteristics:




A3, 11

A3.12

A3.13

A3, 1k

A3.13

e

o,

Construction: Eesavy large pﬁﬂe1 pre-cast wallsy
cexternal walls board lired internaily; cconcrate

Type: Mid terrace house built 1967 (3 beds)
Construction: Heavy large panel pre-cast

walls tile hung at first floor, beard linsd
internally; concrete floor; pitched tile roof.
Heating: Gas warm air unit with registers in
front living room, rear living room, kitchen
and landing.

Existing Insulation: 25 mm fibreglass qui
loft; bitumen vonded glass fibre gquilt teh
tile hanging.

Characteristiczs: 55% glazing in exterral walls;

(access to back garden through rear living room!

Type: Mid terrace house built 1568 (3 beds)
cast wall

floor; pitched tile roaf. .

Heating: Gas warn air unit wiih registers in
living room, kitehen, hall, and 2 bedrooms.
Dxigtine *“su1au+on: 25 mm fibreglass gquilt in
loft; 575 x Smm polystyrene edge inswiatilcn
in slab; 19 mm polystyrene in external wall
panels.

Characteristics: Access to rear garden through
living rocom.

"

Tyeve: Mid terrace house hui
Construciion: Traditionszl

with board lined interior;

pitched tile roeof.

Heating: Gas warm zir unit with registers in
11

living room, kitchen and hall.
Ex1w,““" Trnsulation: 25 mm fibreglas i

1oft; front drzugnt leoby (installed by tsnanti.
Characterzh tics: Access to rezar gardsn througs
living roonm. ’

|_4

4+

Type: Mid terrace house built 1977 (2 beds)
Construction: %t ground flcor cavity wall «
brick outer lzaf and 'thermalite' block inner
laaf, at first floor tile hanging on blockwort
board lined internally, concrete floor pitc;ed
tile roof.

Heating: Gas-fired boller with racdiaters in
71v1ng room, Kitchen, hall and bathrocs.
Existing Insulation: 25 amm fibreglass guilt In
loft; front draught Looby {(installed by ten
integral weather stripped windows.

Tvype: Mid terrace bungalow built 1968 (1 ted)
Construction: Cavity wall with brick outer leaf
and block inrer leaf, board lined internally;
concrete floar: nitched tile roof.

Heating: Gas warm air unit with registers in
living room, kitchen and hallj electric 'heat

lamp' in bathroom.
Existine Insulation: 25 mm glass fibre guilt it
loft.
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Tvpe: First floor flat {(mid terrace) in %tweo
109

; Z
storey block (ground flcor garages) built

1968 (2 beds)

Congstruction: Heavy large panel pre-~cast
walls with tile naﬂg n% chipboard floor on
battens on pre~cast suspended concrete slab;

pitched tile roof.

Heating: Cas warm air unlt with registers in
living room, hall and dnd bedroom.

Existing Insulaticn: 25 mm fibreglass guilt in
loft: 25 mm insulatien in floor void; insulaticon
vehind tile hanging; enclozed communal

entrance hall.

Tyve: First fleoor flat in converted house,
nouse built 1930 converted 1970 (7 bed)
Construction: Main building 9" solid brick
with pitched slaie roof; kitchen 230 =m

cavity wall with flat timber r/board/fels roef.
Heating: Gas fire in living room, fixed slscird
heaters in tedroom and kitchen; paralfin healer

on landing and in kitchen.
Existing Insulation: 25 mm gquilt in flatf reol;
none in pain rcof.

Type: Ground fleoor flat {end terrace) in two
storey block built 1957 {1 bed).
Corsbwh tion: Traditiznal cavity btrick wall;

concrete floor.

Heating: Gas fire in living roou:
heater in bedroom.

Existing Insulation: Nil.
Characteristiczs: Mould growth on gables end
wall in bedrocm and hall ceiling.

czlor ges

Tywe: Top floor flat (end terr
storey block built 1954 (3% teds
Construction: Cavity wall with b
leaf and block inner leaf;
Heag&gﬁz Gas fire in living room.

Existine Insulation: 100 mm fibreglass quilti
in loft.

Charactaristics: Air bricks in every room;
externally ventilated drying recm adjacent

to kitchen.

Tomatr  Mid floor flat {mid terrace) in 3 storev
block built 1952 (2 bads)

Construction: No Tines concrete with pebble
dash finish.

Heating: Gas fire in living room, electric
radiator in hall.

Dxisting Insulaticon: Balcony glazed in by
tenant.

Characteristics: Air bricks in every rocm.
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Heating: Off peak electric underflcoor hest

Tyre: Ground floor maisonette (mid terrace)
in a b storey block built 1960 (3 teds).
Construction: Cavity wall with brick ocuter
leaf and block inner lsaf; concrete floor,
Heating: Gas fire in living room; flueless-
gas convector heater in hall,

Existing Insulation:Nil. .

Characteristics: Deck access to 2and floor
above bedrooms 1T and 2 and tathroom; suspended
concrate floor to bedroom 1 and bathroom over
maisonette entrance; mould growih on besdroom
ceiling.

Iype: Ground fleor flat in 12 storey block
built 1969 (1 bed)

Construction: Heavy large pansl pre-cast
mudti storey; concrete floor.

Heating: Off peak night storage heaters i
living room and bedrocm, fixed electric fire
in llvzng roon.

Existine Insulation: Z5%mm polystyrsns in wal
12 mm polystyrene in floor slab.

-

Typa: 7th floor flat in 12 storey bleock bailt

1
me’&' ('* be ay

icn: Concrete frame with concrete
lnilll pane th

internally.

Heating: Off rpeak electric underiloor he
in living room and hall; glectric fi i
rTooi.

Existing Insulation: 50 mm insulation in walil
parels.,

Type: 3rd floor flat in 11 storey block buil:
1568 (1 bed)

Construction: Heavy large panel pre cast nmulti
storey.

e

!.p
in living roem; electric fire in living room and
bedroom.
Existing Insulation: 12 mm polystyrene in

cexternz]l wallsy 25 mm polystyrene in comrmunal

wall to ventilated fire lobby.

-Tvne: Top fleer flat in 12 storsy block built
156L (1 bed).

Construction: Concrete Iframe with concrete
infill panels with cavity and thermslize blocks
internally; concrete roof with plastsrboards

on hattens.

Heating: Off peak electric underfioor heating
in living room and hall; electric Tire in living
room.

Existing Insulation: 350 mm insulation in wal

l...l

ranels.
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