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1. INTRODUCTION

Th is  re p o rt describes the re s u lts  of work done on m ission 

D P /C P R /8 0 /0 4 5 /1 1-02 (Window Design) and the f i r s t  pa rt o f s p lit  m ission 

11-03 (P lant Layout).

The expert le f t  the UK on 13 A p r il 1982 and a rr iv e d  in Guangzhou on 

22 A p r il a fte r b rie fin g s  in Vienna and B e ijin g .

The w ork was done at the Guangzhou Steel and Alum inium Door and Window 

F ac to ry  and was completed on 21 June 1982.

The w ork on window design was completed fo r  both the s lid in g  w indow, as 

spec ified  in the job d e s c r ip tio n , and fo r  the casement w indow .

The w ork on the f i r s t  p a rt of the plant layout, that is  p lant layout d raw ings 

showing equipment and w o rk flo w , and the lis t in g  of too ls and equipment was 

completed as sp ec ified  in the job d e sc rip tio n .

The f i r s t  pa rt of th is  re p o rt g ives de ta ils  of the main technica l aspects 

considered in recommending m odifications to the o rig in a l window designs produced 

by the C o u n te rp a rts .

The second pa rt of th is  re p o rt g ives deta ils  of the main cons idera tions used 

f o r  the design of the layout of the fa c to ry  and the se lection  of the necessary 

equipment.

The fu ll technical de ta ils  of the design of the p roducts and the fa c to ry  and 

the many supporting ca lcu la tions  are not reproduced in th is  re p o r t.

2 . PR EVIO US M IS S IO N

Th is  is the second re p o rt f o r  the p ro je c t. The f i r s t  re p o rt headed 

PREPARATORY A S S IS T A N C E  by M r. A .W . B race in May 1981 gives the 

background in fo rm a tion  re la tin g  to the p ro je c t.

The two main changes in the s itua tion  between th is  re p o rt and the f i r s t  

re p o rt are as fo llo w s .
2The proposed level of production  specified  in the f i r s t  re p o rt is  12,000 m

of products per annum by 1985. The fa c to ry  has now been designed in deta il fo r
2a production of 635 m per day on a s ing le  s h if t.

At the time of the p repara tion  of the f i r s t  re p o rt considerab le  problem s 

were reported  as a re s u lt of inadequate qua lity  of e x tru s io n s . I t  now appears 

that these problems have been reso lved  to a large extent. E x trus ions  may s t i l l  

not be p e rfe c t but they are  not the cause o f problems to the extent described in 

the f i r s t  re p o r t .
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* ch deals w ith »»;■! in f i mation of a general nature needed as 

background fo r  the successful design of aluminium windows and d oo rs .

The e xpe rt's  opinion is  that the va rious standards and spec ifica tions  do 

not va ry  g re a tly  in p r in c ip le  between the U K, USA and Western E urope .

The va rious 'w e s te rn ' standards d i f fe r  in deta il and re f le c t national 

p re fe rences . F o r the purpose of the m ission it  is  considered appropria te  and 

convenient to compare such standards as are availab le  in the Peop le 's  Republic 

of China w ith  B r it is h  S tandards. B r it is h  Standards have the status of 

recommendations which most m anufacturers fo l lo w . They are  not the law .

The C ounte rparts  are  f re e  to make such fu r th e r  com parisons of the 

deta iled  d iffe re n ce s  between the va rious  western standards as they cons ide r to 

be a pp rop ria te . The proposed v is its  to the Aluminium Window A ssoc ia tions in 

London and New Y ork  on the Study T ou r w ill ass is t in th is  re sp ec t.

The e xpe rt's  opinion is  that the examination of the d if fe re n c e s  between 

western standards w ill not con tribu te  d ire c t ly  to the improvement of the 

perfo rm ance, appearance, q ua lity  o r ease of m anufacture of the C oun te rpa rts ' 

products but may ass is t in the fo rm u la tion  of National S tandards fo r  the People 's 

Republic o f China in  the areas where none ex is t at p resen t.

The fo llo w in g  sections of th is  chapter deal w ith  spec ific  items of 

background in fo rm a tion . The va rious  B r it is h  Standards and Codes of P ra c tice  

mentioned in these sections are  the la test pub lica tions . F o r exam ple, B r it is h  

Standard Code of P ra c tice  C P153:Part 1:1969 is  not an obsolete standard but 

that which is c u rre n tly  applicab le  and was last rev ised  in 1969. Photocopies of 

a ll technical pub lica tions mentioned in th is  repo rt have been supplied by the 

expert to the C oun te rpa rts , except where stated o th e rw ise .

A . Wind Loading

The f i r s t  and most im portant considera tion  fo r  the design of aluminium 

windows and doors is  th e ir  a b ility  to w ithstand the maximum wind loading which 

may be imposed upon them. In  the change from  steel windows to aluminium 

windows it must be recognised that aluminium is  a weaker m ateria l than steel and 

aluminium window sections a re  th inne r than steel window sec tions . These two 

fac to rs  combine to produce aluminium windows which are  much weaker than the 

equivalent designs in s te e l.

No danger o r disadvantage applies to the use of aluminium windows 

provided that ca re  is  taken to ca lcu la te  the strength of the window and to make 

the design strong  enough to re s is t w ind loads.
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I f  inadequate aluminium windows are  in s ta lled  in high r is e  build ings and 

breakage occurs  at a time o f high wind loading then g lass can fa l l  from a great 

height in to  the s tre e t be low . T h is  can cause se rious  in ju ry  o r death. The 

subject is  thus im portan t.

D iscussions w ere held between the expert and the C ounte rparts . Th is 

part of the d iscussion  was p r im a r ily  w ith  M r. Li Ruihua. The expert has great 

respect fo r  the expe rtise  and knowledge o f M r. Li Ruihua on th is  sub ject.

The methods of assessment of w ind loads in the P eople 's Republic of 

China and the UK were compared. The B r it is h  S tandards In s titu tio n  pub lica tion  

"C P3:C hapter V :P a rt 2:1972:Basic Data fo r  the Design of B u ild ings .Chapter V . 

Loading" was explained and found to d if fe r  from  c u rre n t p ra c tice  in use in  the 

People 's Republic o f C hina.

The B r it is h  method o f assessment o f w ind loads f i r s t  requ ires  the 

id e n tifica tion  of the maximum gust windspeed lik e ly  to be exceeded on the average 

only once in 50 years  at 10 m etres above the ground in open level coun try . In 

the UK th is  speed, ca lled  the "B a s ic  Wind Speed" o r  "Map Wind Speed" va rie s  

from  38 m etres/second in the London area to 56 m etres/second in the fa r north  

west. The UK is  not subject to c irc u la r  storm s of the typhoon type experienced 

in tro p ica l a reas .

B e fo re  leaving England the expert contacted the M eteorological O ffic e  in 

B ra ckn e ll, B e rk s h ire , UK who have reco rds  kept fo r  60 years from the 

m eteorological s ta tion  in  Hong Kong. From  these reco rds  a basic wind speed of 

71 m etres/second has been established fo r  Hong Kong.

I t  should be noted that the maximum gust speed in th is  context is measured 

f o r  a 3 second period  and hence the f ig u re s  appear to be h igh. However, a 

gust of sho rt dura tion  is  s u ff ic ie n t to damage a window.

The M eteorological O ffice  in B rackne ll could not supply the expert w ith  

any windspeeds fo r  the P eople 's Republic of China but gave the records fo r 

other areas as fo llo w s :

Area "B a s ic  Wind Speed" (m /s)

Japan
Macao
Phi lipp ines

Korea
South Vietnam

56
49
56
56
69
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.. e UK method used to determ ine the "D esign Wind Speed" from  the basic 

wind speed is  to m u ltip ly  by three fa c to rs , thus:

Design wind speed = basic w ind speed x S | x S 2  x 

The fa c to r  is  the topography fa c to r .  The va lue 1 .0  is  used fo r  a ll cases 

except f o r  h il l slopes o r va lleys where the fa c to r may va ry  between 0 .9  and 1 .1 .

The fa c to r  S 2  c o rre c ts  fo r  ground roughness and bu ild ing  height and 

va rie s  fro m  0 .56  f o r  small bu ild ings in c ity  cen tres to 1 .27 fo r  bu ild ings of 200 m 

height in open co un try .

The fa c to r  takes account of the degree o f se cu r ity  and the bu ild ing  life  

re q u ire d . N orm a lly  the value 1.0 is  used, except fo r  tem porary and special 

b u ild ings . The fa c to r  is  s ta tis tica l and there  is always a p ro b a b ility , however 

sm a ll, that i t  may be exceeded in a storm  of exceptional v io lence .

The dynamic p ressure  of the wind is  ca lcu la ted  from  the design wind speed 

using the form ula
2

P ressu re  = 0.0625 x (w ind speed)

Th is  fo rm u la  is  exactly  the same as that used by the C oun te rpa rts .

The ca lcu la ted dynamic p ressure  o f the wind is  not the "design wind 

p re s s u re " , the p ressure  which the window must w ithstand a. its  maximum loading. 

The design p r in c ip le  used in the UK is that the dynamic p ressure  of the wind is  

m u ltip lied  by a fu r th e r  fac to r in o rd e r to obta in the "design wind p re s s u re " .

The UK design philosophy recognises the e ffe c t on the window of both 

p ressures and suctions caused by the passage of the wind over the bu ild ing . The 

fu ll technical explanation of th is  fu r th e r  c o rre c tio n  fa c to r is too complex to 

reproduce in de ta il in th is  report but is  given in C P3:C hapter V :P a rt 2:1972.

A fu r th e r explanation of the th ink ing  of p ressu res  and suctions on windows 

is g iven in an a r t ic le  published in the "B u ild in g  Research S tation D ig e s t" . The 

a r t ic le  is headed "The  Assessment of Wind Loads" and was published in  Ju ly  1970 

as a pre lude to the pub lica tion  of C P 3 :C hap te rV :P art 2:1972.

A copy of "The  Assessment of Wind Loads" has been supplied by the expert 

to the C oun te rpa rts .

The method usua lly  used in the UK to s im p lify  the ca lcu la tion  of design 

wind p ressu re  on windows is to m u ltip ly  the ca lcu la ted  dynamic p ressure  of the 

wind by a constant fig u re  of 1,5 to account fo r  the combined e ffe c t of suctions 

and p ressu res  on the window.
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The B r it is h  S tandards In s titu tio n  pub lica tion  "D ra ft  fo r  Development 4:

1971 :Recommendations fo r  the G rading of W indows", which w ill be re fe rre d  to 

in more de ta il la te r in th is  re p o r t,  recommends the use of the fa c to r  1 .5  to 

convert the ca lcu la ted  dynamic p ressure  o f the wind into the "design  wind 

p re s s u re " . The pub lica tion  warns that even the 1 .5  fa c to r may be a l i t t le  low fo r  

the exceptional c ircum stances which can o ccu r w ith in  3 metres o f an exposed 

c o rn e r o f a high b u ild ing .

The C ounte rparts  informed the expert that they were designing windows to
2

a design wind load o f 240 Kg/m  f o r  bu ild ings up to 100 metres h igh . T h is  is  

said to be s im ila r to Japanese p ra c tic e , w ith  which the expert is  not fa m ilia r .

I f  the basic wind speeds p rov ided  by the UK M eteorological O ffice , shown 

e a r lie r  in th is  ch ap te r, are examined it  may be judged that a maximum wind speed 

of 56 m etres/second could apply to the mainland of the People 's Republic of C h ina. 

Th is  would give f o r  bu ild ings 80 m etres high in c ity  centres a dynamic p ressure  

of the wind o f 237 Kg/m  and a design wind p re ssu re .o f 356 K g/m “  by the UK 

method o f ca lcu la tio n .

F o r example, the famous 3 4 -s to re y  "C en tre  P o in t" bu ild ing  in London

which is p ic tu red  in the P ilk ing ton  (G lass Company) publication "A rm ourp la te

Suspended Glass A ssem b lies", supplied to the C ounterparts was designed to a
2

design wind p ressu re  of 321 Kg/m  . The "bas ic  wind speed" in London is  

38 m etres/second.

The expert repeats h is  g reat respect fo r  the a b ility  of the C ounte rparts
2

to perfo rm  complex ca lcu la tions  and agrees that the design wind load o f 240 Kg/m

w ill be safe in most cases. H ow ever, the expert recommends that the C ounte rparts

should re-exam ine th e ir  in form ation  and methods of ca lcu la tion  to s a tis fy

themselves that they w ill recognise the s itua tions  where a load in excess of 
2240 Kg/m  may be applied to the windows du ring  storm s at some time du ring  the 

l i fe  o f the bu ild ings in some a reas , espe c ia lly  those c lose to the coast.

B . The S trength  of Aluminium Sections

The ex trus ions used to m anufacture aluminium windows in the UK are made 

to UK sp e c ifica tio n  H9 and heat trea ted  (hardened) to UK spec ifica tion  T F . A 

copy of two pages o f B r it is h  S tandard C P 118:1969, Table 1 and Table 4 were 

supplied by the expert to the C ounte rparts  showing the fo llow ing  main p ro p e rtie s  

fo r  th is  m a te ria l:
2 2P erm iss ib le  s tre ss  in bending = 9 .786 Kg/mm (96 N/mm )

2 2
Modulus of e la s tic ity  = 6677 Kg/mm (65500 N/mm )

O ther p ro pe rtie s  of the m ateria l are given in  the copy documents.
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The methods of ca lcu la tin g  the load applied to each b a r of the window by 

the design wind p re ssu re , used by the expert and the C ounte rparts  appear to 

be id e n tic a l. A line  is drawn at 45° from  each co rn e r of each pane of g la ss .

A t the meeting points o f the 45° lines  a ho rizon ta l o r  v e rt ic a l lin e , as app licab le , 

is  drawn to jo in  the meeting p o in ts . The " tra p e z o id a l"  areas thus described  

attaching to each bar a re  considered  to  be the areas tra nsm itting  the design wind 

load to each b a r .

The bars supported by the s tru c tu re  o f the bu ild ing  a re  considered not to 

d e fle c t. The lim iting  fea tu re  of unsupported bars is  considered to be e ith e r 

maximum s tre ss  o r maximum d e fle c tio n , w hichever occurs f i r s t .  These c r i te r ia  

a re  used in  the same way by the expert and the C oun te rpa rts .

The p rac tice  in the UK is  to a llow  the fo llo w in g  maximum d e fle c tio n s  of 

bars  not supported by the s tru c tu re  o f the bu ild ing :

F o r single glazed windows = x span

F o r double glazed windows = yyrjr x span

These maximum d e fle c tio n s  are spec ified  in the B r it is h  S tandards 

In s titu tio n  "D ra ft fo r  Development 4:1971 :Recommendations fo r  the G rading of 

W indows".

These deflections apply to any g lass th ickness used in fram es  w ith  members 

not exceeding 3 metres in length.

The standard used by the C ounte rparts  a llow s a de flec tion  o f 1/160 fo r  

s ing le  glazed windows, only 75% of the a llow able  B r it is h  S tandard .

C . The S trength of G lass

The UK method used to determ ine the streng th  o f the g lass used in  windows 

and doors is  to re fe r to  graphs published by the glass m anufac tu re r, P ilk in g to n  

L im ited.

Graphs in a document headed "P ilk ing to n .W ind  Loading C h a rts " were 

supplied by the expert to the C o u n te rp a rts . The graphs are fo r  g lass supported 

on a ll fo u r  edges, as used in w indow s, and do not apply to g lass supported in 

any o ther ways.

The graphs include a c le a r explanation of th e ir use which is  not reproduced 

in th is  re p o r t .
It  is  UK p rac tice  to cons ide r the s treng th  of g lass as a separate item from  

the strength  of the window o r door fram e. A lso  it is UK p ra c tice  to use the 

thinnest (and least expensive) g lass which w ill w ithstand the design wind p re ssu re . 

Windows in  the UK commonly use g lass of 4 , 5 o r 6 mm th ickness.
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The C ounterparts  explained to the expert that they use 6 mm th ick  glass 

in w indow s, but no explanation was given by them of th e ir  method o f determ in ing  

strength  and no com parison w ith  UK p ra c tice  was made.

The above comments apply to transparen t annealed glass o n ly . R eference 

to special g lasses is  made under the appropria te  fu r th e r headings of th is  re p o r t.

D . The G rading of Windows

The B r it is h  S tandards In s titu tio n  pub lica tion  "D ra ft fo r  Development 4:

1971 :Recommendations fo r  the G rading of Windows" is  w ide ly  used in the UK by 

m anufactu re rs  and by the va rio us  a u th o ritie s  who specify the q ua lity  standards 

fo r  new bu ild ing s .

T h is  pub lica tion  is re fe rre d  to as "D D 4" and spec ifies  the lim its  f o r  a ir  

in f i lt ra t io n  and w ater penetra tion  f o r  d if fe re n t leve ls of design wind loading. F u ll 

de ta ils  are  contained in  the copy supplied to the C ounte rparts .

The main p ro v is io ns  o f DD4 a re  the se lection of th ree  grades of window fo r  

d if fe re n t leve ls  of wind load. The highest grade is  sub-d iv ided in to two p a rts :

T it le  o f exposure grade Test P ressu re  
N/m2 Kg/m ^

S heltered 1500 153
Moderate 1900 194
Severe (a) 2300 234
Severe (b) 2800 285

These grades apply to the UK where the maximum wind speed is  56 m etres/second .

A ir  in f ilt ra t io n  tests are  made at d i f fe r en, p ressures fo r  each o f these

grades. The test p ressures  a re  as fo llo w s  in units of mm of w a te r, approxim ately 
2

equal to Kg/m

Grade Test P ressu re  (a ir )

S heltered 10
Moderate 15
Severe 20

The standard DD4 spec ifies  that the maximum a ir  in f i lt ra t io n  ra te  must not exceed

12 m 'Vht-ur per metre length of opening jo in t .

I t  is  common in the UK fo r  a ir  conditioned build ings to spec ify  a low er a ir  
3 3in f i lt ra t io n  ra te  than 12 m /hm , sometimes as low as 3 m /hm , o r at d iffe re n t 

test p re ssu res .

The fu ll d iscussion  of a ir  in f i l t r a t io n  lim its  is too invo lved to reproduce in 

fu ll in th is  re p o r t.  A good summary is  given in the book en titled  "W indows -  

P erfo rm ance , Design and In s ta lla tio n " by H .E . Beckett and J .A .  G odfrey, 

published by C rosby , Lockwood, S tap les , London in association w ith  R IB A  

P ub lica tions L im ited (1974).

Copies of pages 90-95 of th is  book, dealing w ith a ir  in f i l t r a t io n ,  were 

given to the C oun te rpa rts .
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The authors both w ork at the B u ild ing  Research S tation  in  G arston U K .

M r. Beckett is  a p h ys ic is t and M r. G od fre y  is  an a rc h ite c t.

I t  should be noted that casement windows are  capable o f being designed

to a much h igher standard of a ir  tightness than s lid in g  w indows. There  is  always

an a ir  leak in a s lid in g  window at the top and bottom o f the meeting r a i ls .

S im ila r tes ts  apply f o r  w a ter pene tra tion . The test p ressu res  a re :

Grade Test P ressu re  (w ate r)

She lte red  5
Moderate 15
Severe 30

The standard s p e c ifie s  that no g ross leakage (se rious  leackage) should occur at

these p re ssu res . F o r some special bu ild ings in the UK h igher test p ressures  up 
2

to 50 Kg/m  are  re q u ire d .

E . Methods of Testing

B r it is h  S tandard 4315:Part 1:1968 describes the method of tes ting  fo r  

resistance to a ir  and w ater pene tra tion . The standard g ives complete d e ta ils  

including the cons truc tiona l d e ta ils  o f the test equipment. Th is  equipment is  also 

used f o r  strength tes tin g .

A copy of the standard was supplied to the C ounte rparts  who may decide 

to use the in fo rm a tion  to construc t a test r ig  ra th e r than tc im port the equipment.

I t  is  common p ra c tice  in the UK to test new window designs on the type of 

equipment described in BS4315.

D uring production  of windows an occasional te s t, perhaps once every 6 

months, is made on a window se lected at random from  the re g u la r p roduc tion .

Care must be taken to ensure that the sample is  taken at random and that no 

special care has been taken d u rin g  m anufacture  because it  was known in advance 

that the window sample was to be tested.

I f  the C ounte rparts  decide to use th is  arrangement f o r  sample testing  

there may be no need to in s ta ll an expensive test r ig  at each fa c to ry .  A centra l 

test fa c ility  can be used. Inspection during  production  (not testing) is  covered in 

la te r sections o f th is  re p o r t.

The C ounte rparts  in fo rm ed  the expert that at present they have no means of

tes ting  windows fo r  s trength  at th e ir  fu ll design wind load. The expert proposed

that the f in a l design of windows can be tested fo r  s treng th  by making a sample

window of the maximum size to  be used. The sample window is  to be supported

ho rizon ta lly  in a wooden fram e and loaded to the maximum by p lac ing  bags of sand
2

evenly over the surface of the window to represen t a load of 240 Kg/m  .
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The de flection  o f the window is  to be measured under the weight o f the 

sand. The expert re -s ta te s  that fo r  s ing le  glazed windows a de flec tion  in  excess 

of 1/125 of the span is  considered to be dangerous in the U K. The low er lim it of 

1/175 applies to double glazed windows since double g lass un its  w ill not to le ra te  

as much bending as s ing le  g lass.

F . C leaning and Safety

The B r it is h  S tandard Code of P ra c tice  C P153:Part 1:1969 g ives the UK 

recommendations. A copy of the CP 153 was supplied to the C ounte rparts  and the 

p rov is ions a re  not reproduced in fu ll in th is  re p o r t.

The basic p ro v is io n s  of CP 153 are:

S izes and types o f window which can be cleaned from  inside o r 

outside of the bu ild ing .

S a fe ty  catches to prevent persons fa llin g  fro m  windows during  

c leaning.

Safety catches to prevent ch ild ren  opening windows f a r  enough 

to fa ll out.

CP 153 makes re fe rence  to another pub lica tion  "B r i t is h  S tandard Code of 

P ra c tice  CP152-G lass f o r  B u ild in g s ". A copy of th is  document has not been 

supplied to the C ounte rparts  because it is  soon to be re -issu e d  as B r it is h  

S ta rda rd  B S6262". The C ounte rparts may w ish to co lle c t a copy of th is  standard 

du ring  th e ir  proposed study to u r o r to send an o rd e r to the B r it is h  Standards 

Ins titu tio n  f o r  the fin a l document when it  is  pub lished. A small charge w ill be 

made f o r  the document.

One of the main p ro v is io ns  of CP152 is  that in public bu ild ings glass which 

is  f i t te d  close to f lo o r  le v e l, usually in d oo rs , must be toughened g lass because 

o f the danger of breakage of annealed g lass.

The B r it is h  Standard BS6206:1981 is the UK spec ifica tion  fo r  perform ance 

requirem ents and methods of testing  of safety g lass f o r  use in bu ild ings The 

standard a lso g ives construc tiona l de ta ils  f o r  the test equipment re q u ire d . The 

equipment used is  v e ry  s im p le . N orm ally in the UK the glass m anufacturer has 

the g lass testing  equipment and not the window m anufacture r. A copy of BS6206 

was supplied to the C oun te rpa rts .
F ire  res is tance  of glazed aluminium products is  described  b r ie f ly  in the 

lea fle t "P ilk in g to n -W ire d  G la ss ", supplied to the C oun te rpa rts . W ired glass has 

a h igher f ir e  res is tance  than o rd in a ry  glass but where a high degree of p ro tection  

against f ir e  is re q u ired  ne ithe r glass nor aluminium are  used in the UK.
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I t  is  the law in the UK that doors w ith  sp rin g  c lo se rs  must be f it te d  in 

c o r r id o rs  o f pub lic  bu ild ings to  slow down the spread o f f i r e  and smoke. The 

expert saw no such p recaution  in the hotel in  Guangzhou.

G. A coustic  Perform ance of Windows

A simple explanation o f the sound insu la tion  measures taken in the UK is 

as fo llo w s :

T ra f f ic  noise is m ainly low frequency at a p re ssu re  level o f about 

75-80 dB . Gas tu rb ine  engines of low fly in g  a irc ra f t  produce h igher sound 

p ressure  leve ls  and "qu ie t room s" at a irp o r ts  need special design.

The recommended noise leve ls  fo r  _ooms in the UK is

Conference room 30 dB
Bedroom 35 dB
O ffic e  (p riva te ) 50 dB

A window w ith 5mm glass produces an insu la tion  o f about 20-25 dB and is  worse 

fo r  frequencies o f less than 200 Hz.

P rov ided  that the window design does not have excessive a ir  leakage the 

design o f the window w il l not a ffe c t the sound insu la tion  since the noise comes 

through the g la s s .

The noise insu la tion  o f a s ing le  glazed window is  improved i f  the glass 

th ickness is  increased .

The noise insu la tion  of a s ing le  glazed window is  not improved s ig n if ic a n tly  

by using a double g lass unit i f  the a ir  space between the two panes of glass is  less 

than 50 mm.

Two sing le  glazed windows f it te d  as a double window w ith an a ir  space of 

150-300 mm between them and w ith insu la ting  m ateria l on the edges of the cav ity  

w ill produce a sound insu la tion  of 40-45 dB . The a ir  sea ling  of the windows must 

be good.

A more complete explanation o f the acoustic perform ance of windows than is  

possible in th is  re p o rt is given in the book by Beckett and G od frey  mentioned 

e a r lie r  in th is  re p o r t.  Copies of pages 106-116 of th is  book dealing w ith th is  

subject were given to the C oun te rpa rts .

H . Thermal Perform ance of Windows

Samples of ex trus ions  conta in ing a "therm a l b re ak " were given to the 

C oun te rpa rts . The thermal b reak is  a p la s tic  section in the ex trus ion  which 

g rea tly  reduces the amount o f heat which can be conducted by the ex trus ion .
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These sections are  used where ve ry  low outside tem peratures app ly.

They help to prevent condensation form ing on the co ld  surfaces of the aluminium 

window ra th e r than to prevent the loss o f heat from  the bu ild ing .

The C ounterparts and the expert agree that th is  design fe a tu re  is  not 

needed in the areas where the windows w ill be ins ta lled  in the south o f the P eople 's 

Republic o f China.

The expert asked the C ounterparts to cons ide r that bronze anodised 

aluminium which is  exposed to strong  sunlight w ill reach a high surface tem pera ture . 

Care needs to be taken w ith the use of small components made from  p la s tics  which 

soften at fa i r ly  low tem peratures in th is  s itua tion .

Double glass units w ith an a ir  space of 6 mm w ill transm it about 61% of the 

heat passing through single glass under normal cond itions .

Inc reas ing  the a ir  space from  6 mm to 12 mm w ill change the percentage to 

about 54%.

The ve ry  wide ca v itie s  up to 300 mm used fo r  noise insu la tion  have a s im ila r 

thermal perfo rm ance to sm a lle r c a v it ie s .

S trong sunlight on glass w ill produce heat inside the bu ild ing  by the 

"greenhouse e ffe c t"  of so la r ga in . I t  is  common p ra c tice  in the west to use special 

glass to reduce th is  heating e ffe c t o f the sun, espec ia lly  in  a ir  conditioned 

bu ild ings , so that the load on the a ir  cond ition ing  system is  reduced.

The b rochures "P iIk in g to n -S o ia r C ontro l G lasses" and "P ilk ing to n -1  nsulight 

Double G lazing U n its " give fu l l  de ta ils  of so la r con tro l g lass in s ing le  and double 

glass u n its . These brochures were given to the C oun te rpa rts .

An additional method used to contro l so la r heat gain is by shading the 

windows, as is  done in the Jubilee bu ild ing  in Hong Kong -  see page 10 of the so la r 

contro l g lass b rochu re .

A special window is  used in some bu ild ings in U K , Europe and Japan.

Th is is  the 'E lum in ' environmental con tro l w indow. The b rochure  fo r  th is  was 

supplied to the C ounte rparts .

I t  is  normal in the UK to lock the windows in an a ir  conditioned bu ild ing  so 

that the occupants can only open the windows fo r  c lean ing . The a ir  cond ition ing  

systems are  designed to operate w ith  the windows c losed . Opening the windows 

reduces the e ff ic ie n c y  of the a ir  cond ition ing  system .
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I . S u rfa ce  Treatm ent of Aluminium

The C ounterparts  were g iven a copy of " B r i t is h  Standard BS3987:1974:

Anodic C o a ting s". T h is  standard g ives complete d e ta ils  of the inspection , 

testing  and maintenance o f the anodized f in is h  applied to windows and d oo rs .

The standard o f anodic coating used in the UK fo r  windows and doors is  25^i 

(m icrons) th ic k . Experience in the UK is  that a f i lm  th ickness of less than 25 m icrons 

is  not d u ra b le .

The expert has no knowledge of the level o f a lka line  a ir  oo llu tion  in the 

People 's Republic of China where a d if fe re n t coa ting  th ickness may be a pp ro p ria te . 

The C ounte rparts  have stated that they spec ify  a th ickness of 12 m icrons at p re sen t.

The expert reported  the experience in the UK when aluminium products are 

used to enclose swimming poo ls . The outside tem peratures and heating o f the pool 

water cause cons iderab le  condensation on the w indows. The water in pools in the 

UK is  trea ted  w ith ch lo rin e  as a health p re cau tio n . The a lka line  condensation in 

swimming pool w indows causes a rap id  breakdown of anodized fin ish es .

I t  is  common in  swimming pools in the UK to specify stoved organ ic fin ish  

(paint) on the w indows. Th is  f in is h  is  w ide ly used fo r o ther app lica tions. The 

"B r i t is h  S tandard BS4842:1972 fo r O rganic F in ish e s " was supplied to the 

C o u n te rp a rts .

Sample ex trus ions w ith anodized f in is h  to 25 m icrons and organic f in is h  

(paint) were supplied to the C oun te rpa rts .

F o r in te rna l p a rtitio n s  and fu rn itu re  in the UK it  is  acceptable to use less 

than 25 m icron anod iz ing. 15 and 10 m icron  fin ishes  are specified  where exte rna l 

po llu tion  c a rr ie d  in ra in w a te r does not app ly .

J . To lerances

The C ounte rparts  reported  an achieved accuracy of the dimensions on 

extrus ions o f + 0 .1 5  mm. The same to le rance  applies in the UK.

The cut lengths of window bars in the UK are  m anufactured to a to le rance  

of + 0 .5  mm. Some m anufacturers have e le c tro n ic  con tro ls  on saws which m aintain 

an accuracy of + 0 .1  mm on length.

K . V ib ra tion

The expert does not know of any problem  w ith  windows and doors in the UK 

o r o ther w estern  coun try  caused by v ib ra tio n s  o r  v ib ra tin g  loads. Western 

m anufacturers do not consider it  necessary to  take any precautions against such 

problems o ther than to  ensure that the open sashes of casements are  held se cu re ly .
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L . Ambient Tem peratures

The C ounte rparts  reported  ambient tem pera tures in the range o f -7 °c  to 

+42°c. The expert considers that th is  tem perature range w ill not cause problem s 

fo r  aluminium doors o r windows but repeats the opinion concern ing heating of 

sections by d ire c t sun ligh t, espec ia lly  when a dark  anodized f in is h  is  used.

On large s tru c tu re s  allowance must be made fo r  the therm al expansion of 

alum inium . T h is  w ill not apply to the p roducts under d iscussion  unless they are 

coupled in to  long ranges. In th is  case s lid in g  couplings must be p rov ided .

M . B u ild ings in the United Kingdom

There are  p ic tu res  of la rge  bu ild ings in  the UK and e lsewhere in the 

product b rochures given to the C o u n te rp a rts . These bu ild ings commonly use 

v e rtic a l s lid in g  o r p ivo t (re v e rs ib le ) w indow s. The se lection  of these window 

types is  the judgement of the a rch ite c ts  and is  not considered to co n flic t w ith  the 

C ounte rparts  decis ion  to use ho rizon ta l s lid in g  windows and casem ents.

N . S pec ifica tions f o r  Windows

The C ounte rparts  were given a copy of " B r i t is h  Standard BS4873:1972: 

S pec ifica tion  f o r  Aluminium A llo y  W indows".

T h is  standard is  the complete standard fo r  a ll aspects of the w indows. 

Reference is  made to many of the o the r standards mentioned e a r lie r  in th is  re p o r t.

The Standard includes the s p e c ific a tio n  of opera ting  loads and the 

acc iden ta lly  applied point loads which must be re s is te d .

The p re fe rre d  range o f s izes fo r  each type of window are  g iven.

P . O ther Background Documents

The expert was lim ited  to 30 Kg of baggage on th is  m ission and could not 

b rin g  more than 20 Kg of documents and sam ples. The fo llo w in g  standards have 

not been brought since they were not considered to be as re levan t as the o th e rs , 

from  the in form ation  availab le  to the expert b e fo re  leaving U K.

BS 1474 Aluminium A llo ys  -  Extruded Sections 

BS 5286 Aluminium S lid in g  Doors 

BS 4255 EPR Gasket M ateria l 

BS 5713 H erm e tica lly  Sealed Double Glazed Units 

BS 952 Glass and G lazing

CP 152 (being rev ised  -  to be issued as BS 6262)

The book by Beckett and G odfrey mentioned in th is  re p o rt has been given to the 

C ounterparts a fte r the expert rece ived au thorisa tion  from  the UK lib ra ry  who
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p re v iou s ly  owned the book. F u rth e r copies of th is  book and the o the r standards 

and lite ra tu re  can be obtained fro m  the pub lishe rs  if  re q u ired .

4 . COSTS

The expert has been tra in ed  in an environment where product costs  a re  of 

paramount im portance, since w estern  businesses must operate p ro fita b ly  and must 

compete w ith  each o th e r.

T h is  a ttitude  may not apply in the same way in the Peop le 's  Republic of 

China and the C ounte rparts  are  asked to recognise that th is  may a ffe c t the opinions 

o ffe re d  by the e xp e rt.

The tra in in g  o f the expe rt has been to elim inate a ll costs which do not 

co n tribu te  to the p e rf ormance o r  aesthetic  qua lities  of the p ro du c t.

5 . PRODUCT STANDARDS S P E C IF IE D  BY THE COUNTERPARTS

The C ounte rparts  have spec ified  th ree  d iffe re n t standards fo r  th e ir  p roducts .

Luxury The standard approp ria te  to rooms used by fo re ig n  

government o f f ic ia ls

T o u ris t The standard appropria te  fo r  fo re ign  guests and 

to u r is ts  and overseas Chinese

Economy The standard approp ria te  fo r  housing and hote ls f o r  

local Chinese people, including meeting rooms fo r 

Chinese business peopl

These standards seem to be a sensib le  cho' expert who can o ffe r no

fu r th e r comment.

The expert o ffe re d  the suggestion that the C ounte rparts may w ish to cons ide r 

the fo llo w in g  product spec ifica tion  to meet the selected standards.

Luxury H orizon ta l s lid in g  windows and balcony doors in

co loured  anodized f in is h . Double windows and doors 

w ith  150 mm o r more ca v ity  and so la r con tro l g lass 

in the oute r p roduc ts . Th is  w ill g ive the best possib le  

appearance, p riva cy  and contro l of the environm ent.

T o u ris t H orizon ta l s lid in g  windows and balcony d oo rs .

N atura l anodized f in is h .  Balcony doors to be shaded 

by the balcony of the room above to reduce so la r ga in .

C lea r g lass .

Economy Simple casement w indows. N atura l anodized f in is h .

S ingle c le a r g lass . I t  is  possible that a low -cost 

s lid in g  window of lim ited  size could  be designed fo r 

th is  a pp lica tion .
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6 . EVALUATIO N OF THE HO RIZO NTAL S LID IN G  WINDOW DESIG N 

PRODUCED BY THE COUNTERPARTS

The s lid in g  window design produced by the C o u n te rp a rts  is  s im ila r to some 

imported windows used in  to u r is t hote ls in the C ity  of Guangzhou. F in ished 

windows ins ta lled  in bu ild ings as well as design draw ings were examined.

The designers a llocated to the p ro jec t were h igh ly  s k ille d  and only the 

p rin c ip le s  of suggested design improvements needed to be explained by the expert. 

Many good ideas fo r  the improvement of the design de ta ils  were produced by the 

C ounterparts during  the d iscuss ions.

The agreed changes made to  the o rig in a l design a re  summarised as fo llow s: 

Changes to the outer fram e head and c i l l  to prevent the sashes acc iden ta lly  fa llin g  

out of the fra m e , o r being sucked out by negative p re ssu re .

Increased meeting ra il strengths to su it the design wind p re ssu re .

Increased outer fram e  c i l l  height to improve water sea ling .

Outer frame head made in two pieces to a llow  the window to be se rv iced  o r 

repa ired  from  inside the bu ild ing .

Addition of a transome bar to a llow  the use of the casement design in conjunction 

w ith the s lid in g  window design . T h is  e lim inates the need to make special fas tligh ts  

fo r  use w ith the s lid in g  w indow.

Two optional ve rs ions of the ou te r frame c i l l  to a llow  the design to be used e ithe r 

as a s lid in g  window o r as a balcony d o o r. The water sea ling  o f the window w ill 

be much be tte r than the balcony door which should not be in s ta lled  in exposed 

pos itions .

Woolpile seals moved from  the sashes to the outer fram e  to improve performance 

and appearance.

C orner jo in ts  of the sashes re -designed to s im p lify  m anufacture and improve 

appearance.

Sashes moved c lo se r together to reduce cost and improve appearance. Th is  change 

also e lim inates from  the design tw o  sections which would be ve ry  d i f f ic u l t  to 

extrude .

S im p lif ie d  f it t in g s  and a safety catch were discussed but not designed in fina l 

d e ta il.
Maximum width of a s ing le  unit lim ited  to a maximum of 3 m etres. U n its  la rg e r 

than th is  to be made by coupling two sm alle r un its .
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7 . EVALU ATIO N  OF THE CASEMENT WINDOW D ESIG N  PRODUCED 

BY THE COUNTERPARTS

The agreed changes made to the o rig ina l design are  as fo llo w s :

New transome w ith  w eatherbar added to su it the design wind p re ssu re .

Muntin (m ullion) s tre n g th  increased to suit the design wind p re s s u re .

The weak c ro s s - jo in t in g  of muntins e lim inated.

Seal gasket on the ins ide  changed to improve w ater sea ling .

C orner jo in tin g  o f gaskets spec ified  to use Loctite  IS  414 C yanoacryla te  Adhesive.

A sample of th is  special adhesive was given to the C o u n te rp a rts .

O uter fra m e  changed to m itred  co rn e r jo in ts  to improve sea ling .

Double handles rep laced  by s ing le  to improve appearance and reduce cos t.

F itt in g s  m ateria l changed fro m  Mazak to aluminium to im prove qua lity  and 

appearance.

Sash changed fro m  ins ide  glaze to ou ts ide  glaze to im prove appearance.

C orner jo in ting  by crim ped c lea ts  to s im p lify  m anufacture.

Coupling d e ta ils  changed to match the s lid ing  window.

8 . DOOR AND ENTRANCE U N IT S

B r ie f  d iscussions of the design of door and entrance un its  made from  im ported 

m ateria l d id  not extend to a fu ll evaluation of the des ign . The expert gave the 

C ounte rparts  th ree  b rochures fro m  James Gibbons Windows Lim ited in England.

These b rochures describe  in de ta il the high qua lity  "S lim lin e "  p roducts which are 

used extensive ly in the west f o r  doo rs , entrance un its  and "g round f lo o r  trea tm en ts".

In the short time ava ilab le  to the expert to examine the p roducts of th is  type 

the main recommendation is to re -des ign  the bead o f the fa s tlig h t s im ila r to the 

"S lim lin e "  system to improve appearance and to e lim inate the need to d r i l l  many 

screw  holes.

9 . COUPLINGS

The C o u n te rp a rts  had not spent a lot of time on the subject of coup lings.

The methods of ca lcu la tion  of strength were explained in de ta il to enable the 

C ounterparts to produce designs of couplings which w ill a llow  any requ ired  size 

of window to be made by coupling several un its  toge the r.

The p a r tic u la r  points needing care are as fo l lows:

Water sealing to prevent the in te rna l fin ish  of the bu ild ing  being spoiled by water 

penetration at the coup ling .
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7

Allowance fo r  therm al expansion by s lid in g  jo in ts  where necessary.

S u ff ic ie n t s trength to su it the design wind p re ssu re , us ing steel sections to 

re in fo rc e  the aluminium where necessary.

10. IN S TA LLA TIO N  D E T A ILS

The in s ta lla tio n  de ta ils  used by the C ounte rparts  a re  quite d iffe re n t to those 

experienced by the e x p e rt. The expert saw no reason to c r it ic is e  the methods used 

by the C ounte rparts  and could o f fe r  no suggested improvements.

The need to ensure that the aluminium w indow s, and especia lly  the s lid in g  

windows, a re  ins ta lled  level and square was s tressed .

11 . PLANT LAYOUT

The C ounterparts  sp e c ifie d  th e ir  requirem ent that the fa c to ry  should be 

designed to  consume 4 tonnes of aluminium ex trus ions  per day, working one s h if t.  

The antic ipa ted mix of products is :

40%
5%

35%
20%

2

S lid in g  windows 
Balcony doors 
Casement windows 
O ther products

For the products which have been designed th is  is  equivalent to 635 m of products 

per day. T h is  f ig u re  is  quite d if fe re n t to the output ra te  specified in the P ro je c t 

Document.

The manuf a c tu ring  plan ca lcu la tions a llow  12% scrap  of extrus ions as 

o f f - c u t  waste at the saw s.

The net weight o f ex trus ions used in the typ ica l s izes o f each product are:
2

S lid in g  window 5.85 Kg ex trus ion /m
Balcony door 5.97
Casement window 5.70

The average ex trus ion  designed has a weight o f 0 .85  K g /m .

The fa c to ry  is  designed to manufacture 3900 fin ished  bars per day, ready 

f o r  assem bly.

The stock requirem ents specified  by the C ounte rparts  a re :

E x trus ions  
G lass
Small p a rts

The ra te  of w ork ing  expected as the "s tandard  pe rfo rm ance " by ope ra to rs  in 

western fa c to r ie s  is  that which re q u ires  the same e f fo r t  as walk ing at 6 .4  K m /hou r, 

The clim ate in  the Peop le 's  Republic of China is such that a low er rate o f w ork ing  

could be a pp rop ria te .

400 tonnes 
20000 m2
100 days consumption
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In the ca lcu la tions  of the numbers of machines re q u ired  an attempt has been 

made to a llow  f o r  th is  ra te  of w o rk in g . The estim ated time req u ired  fo r  each 

operation should be adequate w ith  the contingency inc luded. The deta iled  ca lcu la tions 

are  not reproduced in th is  report but are le f t  at the fa c to ry  f o r  the engineer who w ill 

undertake the next pa rt of the m iss ion .

F o r the production  of s lid in g  windows and casement windows every  opera tion  

has been planned in deta il and the requ ired  machines and too ling  have been lis te d .

The numbers of machines have been determ ined by a llow ing  a maximum o f 70% 

load on any m achine. T h is  provides a fu r th e r  insurance against ind iv idua l machines 

being overloaded as a resu lt of e r ro rs  in the estim ates of time req u ired  f o r  each 

machining ope ra tion .

The machines requ ired  f o r  the p roduction  of doors and entrance un its  have not 

been determ ined by the type of ana lys is  used fo r  the o ther p roduc ts . The door and 

entrance unit designs are not known in s u ff ic ie n t de ta il fo r  an operation breakdown 

to be produced at th is  point in tim e . The expert has s p e c ifie d  the numbers and types 

of machines commonly used by o ther manuf a c tu re rs  of doors and entrance u n its .

At the request of the C ounterparts the lis t  of m achinery and equipment has

been extended to include fa c i l i t ie s  f o r  a ll a n c i l la r y  fu n c tio n s . These a re :

Machine and too ling  re p a ir  fa c il it ie s  
D ie casting  fa c i l i t y  fo r  hardw are 
Woolpile production 
Nylon moulding
Sharpening equipment fo r  ca rb ide  tipped saw blades

The layout of the fa c to ry  to produce the aluminium products plans to use 

the bu ild ings as fo llow s :

Number one workshop 90 metres long by 30 m etres w ide.

F ir s t  side

Glass s to re s  and cu tting 630 nru
Small p a rts  stores 180 itT
Small pa rts  manufacture and 2

machine re p a ir
J*t v 111

Second side

S lid in g  window machining 720 m t
assembly 480 m-
despatch 150 rn

2700 m2
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Number two workshop -  identica l to number one. 

F ir s t  side

Casement window machining 
Frame c lea ting  
Assembly 
Despatch

Second side

Door and entrance machining
Assembly
Despatch

510 m2 
240 ml 
330 m l 
270

580 ml 
500 ml 
270 rn

2700 m2

Number th ree  workshop -  a new bu ild ing  in p rocess of construction  72 m etres long

by 30 m e tres  wide

E xtrus ion  unloading area 
inspection 
storage 
sawing

480 m2 
250 ml 
720 ml 
710 rn

2160 m2

Separate bu ild ings and areas are  requ ired  fo r  the fo llow ing :

these machines are ve ry  noisey and a re  to 

be separated from  the production a rea . A 

tem porary com pressor is  p lannr 1 un til a 

decis ion  is  made on an anodizing fa c i l i ty ,  

which w ill need a large volume of compressed 

a i r .

the heat generated by th is  operation demands 

a separate bu ild ing .

i f  the decis ion  is  made to have th is  fa c i l i t y  

at the fa c to ry .

Scrap aluminium storage 

Scrap g lass storage

The deta iled  layout of the fa c to ry  and lis t in g  of equipment are  too complex to 

include in th is  re p o r t.

The lis t of machines and equipment re q u ired  needs considerable f  u rth e r w ork 

to negotiate the engineering d e ta ils  and p rice s  w ith  the machine su p p lie rs . Th is 

work was not pa rt of th is  m iss ion . Without th is  task be ingcom ple ted it is  ve ry  

d if f ic u l t  to estimate the costs of the equipment to be im ported. The expert has

A ir  com pressors

Die casting  
fa c i l i ty

Window test r ig



-  20 -

attempted to guess the costs inc lud ing  sh ipping and in s ta lla tio n  cos ts . The f ig u re s  

can only be ve ry  approximate but are  summarised as fo llo w s  in United S tates

D o lla rs :

E x trus ion  s to res  and saws 124000
S lid in g  window -  machining 114000

-  assembly 4200
Casement window -  machining 120000

-  assembly 32400
Entrance un its  -  machining 37000

-  assembly 7000
Small pa rts  manufacture -  aluminium 42000

-  nylon 47000

Total US S 536600

Th is  ve ry  rough estimate o f costs  is  18% h igher than the budget f ig u re  of 

£454700 but the estimated costs may be too h igh . The on ly conclusion which can 

be drawn from  the estimated costs is that the budget fig u re  and the estimated costs 

are of the same o rd e r.
2

The capacity of th is  equipment is to produce 635 m of products per day.

Th is  is  much h igher than the output sp e c ifie d  in the P ro je c t Document.

No attempt has been made to estim ate the cost of bu ild ing  w ork and equipment 

to be provided by the Peop le 's  Republic of C h ina.

The layout of the ex trus ion  s to res  has demanded a change of design of the 

number three workshop now in process of co n s tru c tio n . The c le a r height under the 

crane must be at least 6 .5  m etres.

The ove ra ll design of the fa c to ry  has been f o r  a level of automation less 

than that found in a motor ca r fa c to ry ,  f o r  example. The machines selected are  

the most modern and automatic known to the e xp e rt. The tra n s fe r of components 

between one machine and the next is not planned to be automated because of the 

com plexities involved in making windows and doors o f many d if fe re n t s ize s . The 

large investment which would be invo lved in  the automatic tra n s fe r of work between 

operations is not considered to be app rop ria te  to th is  fa c to ry .

The safety standards imposed on machines in the e x is ting  fa c to ry  are not 

sa tis fa c to ry  by western s tandards. The new machines and too ling  se lected , espec ia lly  

the presses and too ling , a re  such that the o p e ra to r 's  hands can not be trapped by the 

m achine.
The expert recommends the fo llo w in g  precautions f  o r the new fa c to ry :

P resses to be sat to the sm allest s troke  which the too ling  w ill a llo w . T h is  w ill 

genera lly  be less than 12 mm. T h is  w ill p revent accidental trapp ing  of the o p e ra to rs '



hands. P resses w ith  too ling  needing a la rg e r stroke  must be guarded.

O pera to rs using saws em itting  loud h igh -frequency  noise should wear ear 

de fenders .

O pera to rs o f saws, ro u te rs  and d ' i l l s  should wear eye p ro te c tio n .

Female ope ra to rs  of ro ta tin g  m achinery should be ins truc ted  to tie  up th e ir  long 

h a ir so that it  can not be caught by the machine.

In the glass cu tting  area and areas where glass is being handled at least one 

person should be inst ructed in sim ple " f i r s t  a id " methods to stop bleeding from 

severe lace ra tions  which may re su lt from  accidents w ith g lass . The necessary 

medical supplies must be kept c lose to the w orking a rea .

The f lo o rs  of workshops where high speed machines o r g lass are  used must be 

kept fre e  of loose cab les , a ir l in e s , scrap m a te ria l, e tc .

The P ro je c t Document an tic ipa ted that 80 personnel would be requ ired  in the 

fa c to ry .  Now that the fa c to ry  has been designed and the level of output decided 

an approximate lis t in g  of personnel requ ired  indicates a tota l of about 350 people, 

inc lud ing  s ite  in s ta lle rs .

12. FUTURE DEVELOPMENTS

The C ounte rparts  have stated that they are considering  the in s ta lla tio n  of 

extrus ion  and anodizing fa c il it ie s  at the Guangzhou fa c to ry .

At present extrus ions are  transpo rted  great distances to reach the fa c to ry .  

The p ro jec t re p o rt headed "P re p a ra to ry  A ss is tance" dated May 1981 mentions 

problem s of qua lity  of extrus ion  and anodiz ing. It appears that the C ounterparts 

have reso lved these problem s to a la rge  extent but the transpo rta tion  fro m  d istan t 

extrus ion  p lants rem ains a prob lem .

An ex trus ion  press of approxim ate ly 1600 tonnes capacity would produce the 

extrus ions requ ired  by the window and door fa c to ry . The output ra te  o f such an 

ex trus ion  p ress would be about 4 tonnes per s h if t.  Th is is  equal to the consumption 

ra te  of the fa c to ry .

An anodizing plant capable of processing  4 tonnes per sh ift would complete 

the s ite . The plant should be equipped to produce 'A no loc ' o r 'C a lco lo u r' o r an 

equivalent bronze co lo u rin g . C o lours  produced by the simple method o f using dye 

have proved to be u n sa tis fa c to ry  in the west.

The expert recommends that the fo llow ing  m ajor fac to rs  should be considered 

by the C ounte rparts  b e fo re  the fin a l decis ion  is made:
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Water supply a large volume o f w ater w ill be re q u ired  fo r  the anodizing 

p lan t. It  is  recommended that the chemical com position of 

the s ite  w ater be checked f o r  its  s u ita b ility  fo r  use in the 

anodizing p lan t.

E ff luent a large volume o f tox ic  e fflu e n t from  the anodizing plant 

needs to be removed.

E le c tr ic ity the anodizing plant heaters fo r  the etch and seal tanks w ill » ' 

need to be e le c tr ic  as no gas supply is  ava ilab le  on the s ite .

The power consumption of these heaters and the re fr ig e ra tio n  

plant fo r  the anodizing tanks and the m otors o f the ex trus ion  

p ress  w ill combine to form  a considerab le  e le c tr ic a l load.

Personnel the e x trus ion  p ress  needs h igh ly s k ille d  people to  manufacture 

the d ie s . The q ua lity  of the ex trus ions w ill depend more on 

the s k il l of these people tfn n  on the qua lity  of the ex trus ion  

m ach ine ry .

The opinion of the expert is  that the product designs could be developed as

fo llow s:

Entrance Units a comprehensive range o f sections and associated components 

to produce doors and entrance units perhaps s im ila r to the 

"S lim lin e "  product mentioned in th is  re p o r t.

S lid ing  Windows a lig h te r and more economical product fo r  less luxurious 

bu ild ing s .

Casement Windows a more robust design su itab le  fo r  high r is e  and p res tige  

bu ild ings .

F u rth e r assistance may be needed to design the con tro l systems fo r  the 

fa c to ry .
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