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Resistance of rvindow ñttir¡gs to
air and water

I r.toverned bi' h

" sirrce its publ has
corne in for it
criticism. But results from
Paislev College of TechnologY
show Ihat the introduction of the
st¡rrrdard has brought a vast
irnprovenrent in window design
and consequent cost savings in
maintenance.

For the past 1l years the
Fluids Group in the civil
engineering department of the
t olìr'ge has been testing
u. ¡¡¡¡lows with two main aims in

' : -! r\;rs to provide a servtce
,, ¡,t, i,,r, nralìrr[acturing

rì,: |,it r. \\i,(,ir'lt] (o¡ìll)()nents
rrt'r c testcc'l altd thetr
oerfon¡rance nteasul'cd against
ihe levels given in IlS.l3lf-r,
l ,s lance lo
u lim: Purl
I cl glazing
s¡rs/r,rx.s. l96tì,

Allied to this were
rL'r'ekrpnrent projects generated
l¡oth by the ntanufacturing
industry and b1' govcmntent
agencies. Iìor cxanrple, an
investigation of the various
Iìuropt'an test ntethods and
their relative effects on rvindow
Derforntance has recentlY been
t'omplcted Íor the lluilding
Research D stablishmcnt'

Ilesults front tests
undcrt¿rken frtr tnanufitct ttring
inclustry over this I l-ycar
ocrir¡d were collated and
analyscd for possiblc tre nds in
design and pcrformance.

Resistance to exposure was
classifìed accerding,to the
grading structure given in the
IlSl's l)raft íor l)evclopntent
4: l97l llcconlnerululions lor
th a g ra d i ng of . ¿oi ndows. T hat
recornmends three grades of
exposurc, according to the
m;rxinlu¡¡r three-ser:ond gust
spced to be expecled in anY
uirrticular area: sheltered, 40
inlsec: m<¡derate, 4l-r m/sec;
and severe, 50 m/sec.

'l'hree-second þust speed for

probability.
l'lre rtverall pt'rformitttce
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Pa

ent in
pc ception
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valid when reasonable qualitY
control exists in the

eis

clearly three
sample s
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Ara
rcpres
tested
fornred 59 per cent, and 27 pe'r

cent were of side, toP or hrttom
hung types. Timber franres
were used in 78 pcr cerlt of
windows tested.

'l-he inrprovernent in <lesign
over the years can undoubtccllY
be attributed to the greater
a\\'aretless among archilectS :urd
m¿rnufactuLers tf t he rlcf¡cit'nics
shown up bv the introductit¡n of
BS 4315. I)rior t<¡ 1970, verY
few windows, for exitmPle,
incorporated a weatherseal. The
markecl improvement tn
uerformance as this became a
stanclard fìtnlcnt is amPlY

illustrated by'Iable 1' A.sec<tnd
feature, uncommon at that tinte
but now fairly standard, is to¡l
lìxing for horizontal pivot type
u'indows. Thc cffect rlf these
ñtments, particularlY when used
in combination with
r¡'eatherseals, is shorvn in
llable 2,

Ih general then, the
introduction of IJS 4315 was of
trrinlendou s.benefi t. lìhe
nrooosed intn¡ductittn this vear
l,in'"wtJ.t nÍetht¡ds to rcpiace
thosc embodied in the standard
can only leacl,to furthor
improvemenl.s lD

'l'hrnas l'rttvan lcctt¡rcs in tht'civil
errginccrirg dcpartnlt'nt of l'aislcy
Cr¡llcßr'r¡l'l'cchmrlogy'

KEEPING
THE

BS 4315led to a marked improvement in
window fittings, concludes Thomas Prouan,

reviewing 11 years of testing their
resistance to the elements.
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*I ]NTRODUCTION

The Fluids Group of the Department of Civil Engineering at Paisley

College of Technology has been engaged over the past eleven years in the

field of window tesÈing in Ewo main areas of interest, viz.,

(1) provision of a service to the manufacturing indusEry

whereby components are tested and the results

compared with the stated performance levels given in

B.S. 4315; Methods of Test for Resistance to Air and

l,later PenetraÈion: Part 1; lùindows and Gasket Glazing

Systems: 1968.

(2) development projects arising both from the manufacturing

industry and from Government agencies e.g. an invesEi-

gation of the various European Test -MeËhods and their

relative effecE on window perfornance has recently been

completed for the Building Research Establishment.

The purpose of this report is to analyse the data obtained from the

componenÈs tested for the manufacturing industry and to indicate possible

trends in design aucl performance arising therefrom. The Èest faciti ties

available aÈ Paieley are described in l'1.4.C.E.4.T.4. NewsleÈÈer No. 3

which is available on request.

GRADES OF E)GOSURE

The British:Standard Institutionrs Draft for DevelopmenÈ 4zI97Lz

Recommendations 'for rthe Grailing of lJindows, states thât three grades of

exposure should ibe recognise'tl which are defined in terms of the maximum

3-sect¡nd gust speeils to be expeoteil in the particular area. The 3-second

gusÈ speed is provided by meteorological data and is defi.ned as the maximum

speed averaged over a 3-second period on a once in 50 year probability.

The/.....

)
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lhe reconrmended grarles of exposure are ¡;iven in Table 1

Exposure Maxinum 3-second
Gust Speed (m/s)

Shel tered

Moderate

Severe (a)

Severe (b)

40

45

50

(ss) *

TABLE 1: GRADES OF EXPOSURE

* Normally the upper limit for severe exposure should be taken at 5O m/s.

The higher speed of 55 m/s is an assumed upper limit and is,rarely

necessary unless specified.

SELECTION OF SAMI'LES FOR TEST

B.S. 4315 recormends that. a minimum number of three units per thousand

should be tesÈed unless otherl{,ise agreed between the purchaser and supplier.

ln Scotland, Èhc pracÈice co date has generally been for one sample

from a given type Èo be supplied by the manufacturer and provi{ed this is

satisfac:. lory the purchaser accepts the results as applying to t.he complete

batch. If not satisfactoryrfurther sanples are provided until the required

expo.sure category has been obtained.

This procedure is only valid provided that reasonable quality

control exists in the manufacturing process and provided reasonable care is

taken on site in handling. This is clearl! demonstrared in Fig. 1 which

illustrates non-repeatabiliry characteristics for three similar type windows

tested prior to 1971.
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DESCRIPTION OF SAMPLES TESTED

The distribution of the samples provided for tesÈ are given in Table 2

whicli indicates Èhat over the past decade 534 windohrs lìave been tested at

Paisley of which 597" were of the Horizontal Pivot Èype and 277, were of t¡e

side, Top or Bottom Hung type. rt is also wor:th noting Ehat 787. of all

windows ËesÈed were Tirnber framed.

TABLE 2: DISTRIBUTION OF TESTS

Type No. of Tests Material No. of Tests

Horizontal
Pivot 3r6

(sez>

Timber
Metal
Aluminiurn
P. V.C.

Total

275
31
I
2

(872)
(ro7.)
(37")
(r7")

316 (looz)

Side Hung
Top Hung
BotÈofo Hung

L44
(277.)

Timber
Metal
Aluminiurn
P. V. C.

116
10

6
L2

(812)
(77")
(42)
(87")

TotaI r44 (1002)

Vertical
Pivot

19
(42¡

Timber
MetaI
Aluminiun

16
2
I

(B4z)
(rr7")
(s7"¡

Total 19 (looz)

Horizontal &

Vertical Slider
47

( e7")
Aluminir¡m 47 (looz)

Sash & Casement I
(L7.)

Timber 8 (1002)

TOTAL s34 (1002)
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OVERALL PER}-ORMANCE ANALYS IS

The overall performance of the 534 r¿indows t.ested at Paisley are

tabulaÈed in Table 3 and shown graphically in Fig. 2. These indicate

that there has been a steady improvement in performance since the inception

of B.S. 4315. In the period from 1970 to 1978, Ehe statistics indicare

tl¡aÈ Èhere has been an irrcrease in windows suicable for

(a) severe exposure from ZLZ to 537,

(b) moderaÈe exposrrre f.rom 4O7. Eo 787"

(c) sheltered exposure from 642 to 9OZ

and a decrease ín windows unsuitable for any exposure from 362 Eo LO7".

Total

loo (rooz)

6r (rooz)

62 (rooz)

73 (1002)

ro3 (looz¡

76 (rooz)

59 (1ooz)

534 (1002)

TABLE 3: PER¡'Ozu"ÍANCE ANALYSIS

Year

Exposure Suitabiliry
Severe Moderate Shel tered None

No. of Tests

< T97T

r972-3

L97 4

L97 5

L97 6

t977

L978

2t (2r7")

14 (232)

22 (3sZ)

28 (387,)

43 (427")

34 (457.)

31 (537.>

40 (402)

33 (s47")

36 (587")

4e'(672)

82 (802)

59 (7 87.)

46 (787.)

64 (647">

44 (722)

42 (682)

62 (852)

96 (937.)

70 (922)

s3 (eoz,)

36 (367")

t7 (282)

20 (322>

11 (L5Z)

7 (77")

6 (82>

6 (roz)

TOTAL 1e3 (362) 34s (657,> 43L (817") 103 (LeT")
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EFI'ECT OF I4IEATIERS EALS AND TOP FIXINGS

The irnprovement in perfor:mance over the years is uncloubtedly due to

a greater arrrareness by architects and manufacturers of the deficiencies

in design shown up by the introduction of B.s. 4315. prior to 197o,

very few windows incorporated a weatherseal. Top fixings on horizontal

pivot type windoh¡s l¡tere uncoûrnon. At the presenÈ time, both these features

are fairly standard and Ehere has been a marked improvement in performance.

This is clearly illustrated in Tab1es 4 and 5 and in Fig. 3.

SIDE TOP BOTTOM HUNG

)

(a) rví Èh w/ s

(b) without w/s

sB (|ez)

t (42)

92 (787")

r (42)

(872)103

(Lsz)4

115

22

(r37.)

(8sz)

18 (loou)

26 (1ooz)

TABLE 4: EFFECT O!- I,rTEATIIERSEALS

NoneType Severe

No. of Tests

Exposure Suitability
lfoderate Sheltered

ALL I^¡INDOLTS

33 (87")3ee (922)

8Z

(a) with wl s

(b) wi chout w/s

186 (432)

7 (77")

326 (7 s7")

le (Lez)

433 (looz)

lol (looz)32 (327.> 69 (o

HORIZONTAL PIVOT

(a) with w/s

(b) without w/s

I

)

2s3 (rooz)

40 632( o07,

104 (4L7") 187 (742) 239 (947.)

s (82) ls (247") 23 (377") (t

t4 (62)

63
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(a) r¿ith top fixing
and w/s

(b) r.t/s only

(c) top fixing only

(d) r¿ithout top
fixing or w/s

)

TABLE 5: EFFECT OF TOP FIXINGS AND I,'TEATHERSEALS

ON HORIZOI.ITAL PIVOT I^JINDOI,{S

CONCLUSIONS

B.S. 4315 has come in for its fair share of criticism over the years

but there can be no doubt that its introduction has resulted in a vast

improvemenË in window design and performance with a consequent saving in

maintenance costs. The proposed introduction in 1979 of nen¡ Test

!4ethods to replace B.s. 4315 can orrly further improve the situation.

Horizontal
Pivot

Exposure Suitability
Severe erate She l tered None Total

No. of Tests

68 (5rz) 114 (852)

7 4 (627")

130 (977.) 4 (37.)
I L34 (rooz)

36 ( 307.) 110 (927.) 10 (87") ' L2o (looz)

3 (L7Z) I (447") L2 (677,) 6 (332) l8 (1002)

2 (57"> 6 (r47.) 10 (237") 34 (772) 44 (ro0z)


