bsi
Slo ..making excellence a habit”

Please be aware that this PDF has been
created from the original hardcopy
document, which might not be in good
condition and so the PDF might reflect
this.

BSI Group T: +44 20 845 086 9001 British Standards Limited
389 Chiswick High Road F: +44 20 8996 7400 Registered in England no: 07864997 o \A‘plﬂe&%spts
London, W4 4AL cservices@bsigroup.com Registered address: 389 Chiswick High Road v

o . o LN ?N"PE‘(BP’]‘EE'”Q Hub
United Kingdom bsigroup.com London, W4 4AL, United Kingdom

Full document details: CP 152:1972


mailto:cservices@bsigroup.com
http://www.avadocuments.com/doc/cp-152-1972
http://www.avadocuments.com/doc/cp-152-1972

BRITISH STANDARD CODE OF PRACTICE

CP 152: 1972
Jnc\uC\\L\i Ry Ne . Y, Septamhad 1976 [ArD 210% ]

GLAZING AND FIXING
OF GLASS
FOR BUILDINGS

IMPORTANT NOTL. It has been brought 1o the commitiee’s atiention that in practice
the recomntendations covering maximum glass sizes in Clause 3.9 have been ignored, &
particularly when glass is used in domestic buildings. There are certain ambiguitics
in the text and lack ol any reference Lo double glazing, which do not make it clear
that the recommendalions should be abserved at all times,
This amendment has been prepared, firstly, to classify more clearly the use where
risks are higher and, secondly, to revise the table of glass sizes to include double
glazing and to be less resirictive in the maxunuwm sizes and bring them into line with
current practice,
The amendment lias been drafied on the basis that it is an interim recommendation
until further investigation into aceident statistics has been completed and methods ol
test simulating the various types of loading under normal conditions have been
established. :
The whole of CP 152 is at present undet revision and it is lloped that it will, when
republished, cantain morn precise recommendations based on research work cuerently
in hand, Attention is drawn (o Table 9, which gives maximum sizes and docs not
permit the use of annealed glass for large sliding doors, including patio doors for
domestic buildings, thinner thun 6 mm or 3 mm + § mm for double glazing,
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Windows and roofiights.
Part 1. Cleaning and safety.
Part 2. Durability and maintenance,
Part 3. Sound insulation.
Part 4. Fire hazards associated with glass in
buildings.
CP231.  Painting of buildings.

British Standards are revised, when necessary, by the issue
of amendment slips or of revised editions. It is important that
users ascertain that they are in possession of the latest amend-

ments or editions.

The following BSI reference relates to the work on this Code of Practice:
Committeo reference BLCPf36
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BRITISH STANDARD CODE OF PRACTICE CP 152
GLAZING AND FIXING OF GLASS
FOR BUILDINGS

FOREWORD

‘This Code of Practice is primarily a metrication of the 1966 edition, with the
incorporation of Amendment No. 1, published in March, 1967. Numerical
values are now given in terms of SI units, in line with the change to the metric
system in the construction industry. For further information on SI units,
reference should be made to BS 3763, ¢ The International System of Units (ST) .

Although this has not been the occasion for a detailed revision of the Code,
the opportunity has been taken to make some changes known to be needed.
3.6 and 3.7 have been substantially omitted, Jeaving only “eferences to the
relevant Codes of Practice. 3.8 has been considerably amended to take account
of a better understanding of the strength of float glass and its application has
been extended to cover all forms of double glazing using ordinary transparent
glass, while at the same time the number of glass factor tables has been reduced
from six to two and 6.5 has been brought up to date. Because of these necessary
changes, this metric edition supersedes the 1966 imperial edition, which will be
withdrawn.

1. GENERAL
1.1 SCOPE
This Code makes recommendations for good practice in the site glazing and
fixing of glass for buildings. The Code does not cover patent glazing (sce CP 145,
Part 1), the glazing of glass units of channel section, giass block wailing (see
CP 122), plass leas lights in walls or roofs, (precast or cast in situ) or dry glazing
systems for aluminium frames (1; relation to which the system manufacturer
should be consulted when information is required).

NOTE. ‘The titles of the British Standards referred to in this Code of Practice are listed on
page 2
1.2 DEFINITIONS

For the purposes of this Code, the following definitions apply:

(1) Anchor. A strip of metal bent to an *L” shape. The longer lcg has
countersunk holes for screws to fix the anchor to the background, and the
shorter leg supports the glass without protruding beyond the face.
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() Back putry. That portion of the compound remaining between the glass
and the depth of the rebate after the glass has been pushed into position in the
bedding putty (see 1.2 (4)).

(3) Bead or glazing bead. A strip of wood, metal or other suitable material
attached to the rebate to retain the glass.

(4) Bedding putty. The compound placed in the rebate, into which the glass
is bedded.

(5) Blocks.

a. Setting. Picces of resilient material, used between the bottom edge of
the glass and the surround to centralize the glass in the surround. If the blocks
are to be used in association with non-setiing compound they should be of non-
absorbent muterial,

b. Location, Pieces of resilient material used in opening lights between
the edges of the glass (other than the bottom edge) and the surround for pre-
venting relative movement between the glass and the surround,

(6) Clearances.

a. Edge clearance, The clearance between the bottom edge of the glass
and the rebate. Sce Fig. 3.

b. Back clearance. The clearance between the inside face of the glass and
the rebate. See Fig. 3.

(7) Distance pieces. Pieces of resilient non-absorbent material used belween
glass and rebate and between glass and bead to prevent movement of the glass
under wind load,

(8) Double glazing. Glazing which incorporates, instead of a single panc of
glass, two panes separated by substantially stationary air, for the purposcs of
sound or thermal insulation, or both.

) Double-glazing unit, Two panes of glass separaed by a permanently
sealed cavity.

(10) Edge cover. The width of the strip of glass covered by the glazing joint,
i.e. the distance hetween the edge of the glass and the sight line,

(11) Expansion tape, Sce 1.2 ( 19).

(12) Fixing. The sccuring of glass to surfaces such as walls or ceilings.

(13) Fixing compound. A material used for fixing glass, which can be applicd
by hand, knife or trowel.

(14) Front putty. A triangular fillet of compound formed between the
surface of the glass and the front edge of the rebate.

(15) Gasket. A preformed scction providing a continuous surround for the
glass and a weathertight seal when compressed,

(16) Glazing, The securing of glass in prepared openings as in windows, door
pancls, screens and partitions,

a. Inside glazing. External glazing in which the glass is inserted from

inside the building.
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b. Outside glazing, External glazing in which the glass is inserted from
oulside the building.

c. Internal glazing (contrast with inside glazing), Glazing, neither side of
which is exposed outside the building,

d. External glazing (contrast with outside glazing). Glazing, cither side of
which is exposed outside the bailding.

(17} Glazing cleat. A small, non-corrodible metal component, usually right-
angled in section, secured to the frame to hold the glass in position, in con-
junction with distance pieces when necessary. Used with putty glazing or putty
fronting.

(18) Glazing compound. A (setting or non-setting) material used in glazing
applied by band, knife, gun or as a preformed strip to provide a bedding for glass
and to produce a weathertight joint between glass and surround.

(19) Insulating strip. A strip of resilient material used to insulate the edge of
the glass against rigid contact with non-resilient material. (Sometimes called
expansion tape.)

(20) Locatior blocks. See 1.2 (5),

(21) Multiple glazing. A form of glazing based on the same principle as
double glazing, but incorporating three or more panes of glass.

(22) Pane. A piece of glass cut to size and shape ready for glazing (sometimes
called a square) the dimensions of which shouid be given as length (measured
horizontally as used) followed by height (measured vertically as used).

{23) Peg. A metal pin used in glazing to hold the glass in a metal surround.

(24) Pointing compound, A non-setting or flexible compound, available in
colour, having a workable consistency and used for filling joints,

(25) Primer. The first complete coat of paint of a painting system applied
1o an unpainted surface.

(26) Primer surfacer. A pigmented composition, essentially a thin filler and/or
sealer, designed particularly for smoothing or facing up slightly uneven surfaces
in preparation for the subsequent application of a paint system. A surfacey is
nermally sanded to a smooth surface after it has dried.

(27 Rebate, The part of a surrcund, the cross-section of which forms an
angle into which the edge of the glass is received (see Fig. 3).

(28) Saddie-bar. A metal stiffening bar across the face of the glass and
secured to the surround, to which a leaded light is tied.

(29) Sash. Sce 1.2 (36),

(30) Sealants. Jointing materials which, when cured, bave adhesive and
flexible properties. They may be single or two-part compounds and may be
used as cappings or in conjunction with other compounds,

{31) Sealer. A liquid compound of brushing consistency applied to a surface
to prevent the absorption of oils from the glazing or fixing compounds, or to
prevent attack on these oils by alkalis in the surround,

.
2 A A T sty



http://www.avadocuments.com/doc/cp-152-1972
http://www.avadocuments.com/doc/cp-152-1972

CP 152 : 1972

(32) Sizes.

a. Glazing size (glass size). The actual size of a piece of glass cut for
glazing (see Fig. 3).
b. Sight size (daylight size), The actual size of the opening which admits
light (see Fig. 3).
¢. Tight size (full size, rebate size). The actual size of the rebate opening
{sce Fig. 3). {Contrast with 1.2 (32) )
(33) Sprig. A small headless nail or triangular piece of metal, used for securing
panes of glass in wood surrounds, while the puity hardens,
(34) Spring clip. A small metal component used for securing panes of glass
in metal frames while the putty hardens.
(35) Sguare. See 1.2 (22).
(36) Surround. Any frame, sash, casement or ather building component
into which glass is glazed,

1.3 PROVISION OF ESSENTIAL INFORMATION

Difficulty may arisc if the glazier does not fully appreciate the needs of the
designer or is not perfectly clear as to the designer’s instructions, and this should
be avoided by the fullest collaboration between them from as early a stage in
the process of design as possible.

The designer should acquaint himself fully with ihe techaiques most suitable
for the aitainment of his object, and with the provisions necessary to accom-
modate the glass and for the proper performance of the chosen technique. He
should also give the glazier full instructions as to the type of glass and
glazing techniques 1o be used, with any necessary details of colour, pattern
and ornamentation. The glazier should be informed as to the nature of the
surfaces to be glazed including any pre-treatment, type of primer or protective
coating applied to the frame.

While the Code describes all the work connected with glazing (e.g. pre-
paration by ather trades), all this may not necessarily be carried out by the
glazier and he should satisfy himself that such other work has been satisfactorily
carried out according to the requirements of the Code,

1.4 INFORMATION TO BE GIVEN WHEN
ORDERING GLASS _

It is assumed that, unless tight and sight sizes are given, all glazing allowances
have bees made in accordance with the requirements of this Code.

The following information, or such of it as js relevant, should be given to
the supplier when glass is ordered.

(1) In specifying the type, quality and substance of glass, the description
should be in accordance with the requirements of BS 952 with such additional
details as may be required.
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(2) In specifying sizes, the first dimension given should be the horizontal
length (often known as width),

(3) In specifying sizes or preparing templates for shaped glasses, the face
side should be specified,

(4) In specifying sizes of bevelled plates, decorated plates, factory-made
double-glazing units, leaded lights, copper lights or louvre ventilators, both tight
and sight sizes should be given,

(5) In specilying sizes for glasses with a directional pattern, the direction of
the pattern should be stated.

(6) In all cases where patterned glass, decorated glass, Ieaded lights or
copper lights are required to align, this should be specified and a dimensioned
sketch should be provided if necessary.

(7) In cases where Georgian wired glass is required to align one way between
adjacent panes within the limits of manufacture (sce BS 952), this should be
specified.

(8} When ordering bent glass, the following additional items should be
provided.

a. Bent one way only to any curve or series of curves. A rigid template
cut to the exact curve and marked to indicate whether it represents the
concave (hollow) or convex (round) side of the Elass,

- Bent one way of the pane only, the curve being an are of a circle, A
drawing showing straight edge, girth and radius of curve may be
acceptable to the vendor in place of a template provided it is marked
to indicate whether it represents the concave (hollow) or the convex
(round) side of the glass.

» Bent both ways of the pane, whether the curves are simple curves or not.
A rigid body mould shaped to the exact contour of the pane and
marked to indicate which side of the glass it represents.

2. MATERIALS
2.1 GLASS
Glass should comply with the appropriate provisions of BS 952.

2.2 CLASSIFICATION OF GLAZING MATERIALS
Glazing materials fall into the following two groups.

2.2.1 Group 1. Those which require initial protective treatment, such as the
application of paint or other coatings, and regular maintenance.

Type a. Linseed oif putty to BS 544, For bedding and fronting into primed

wood surrounds; needs to be adequately protected with paint within two
weeks, after the surface has hardened sufficiently to take the paint,
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Type b. Metal casement putty. For bedding and fronting into meta] or noa.
absorbent wood (see 3.2) surrounds, needs to be adequately Protected with
paint within a period specified by the manufacturer of the compound,

Type c. Flexible glazing compounds. Strip or keg compounds, some of which

Where, duc to the hardness of the strip, it cannot be Compressed by hand

Type e. Sealants for gun application, These sealants are usually based on poly-
sulphides or other elastomeric polymers, which cure to form tough, rubbery

to the manufactyrers’ instructions for their use,

Type f. Strip sections of solid or cellular (closed cell) synthetic rubber. These
are designed to be used between bead, rebate and glass. The beads should hold
the assembly under Pressure. An adhesive which may be integral with the strip
is sometimes used to bond the strip to the glass andjor to the surround during
application. They may be used as a form of continuous load-bearing distance
piece and filler in conjunction with glazing compounds or sealants used ag

cappings,

They are referred to as structural or non-structyral gaskets according to type,
Structural gaskets usually have self-locking device to produce the necessg
pressure on glass and surroynd, With non-structura] gaskets the beads or
channels hold the assemblies under pressure,

An approximate evaluation of the properties of the above glazing materials
is given in Table 1.
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2.3 PROPERTIES OF GLAZING MATERIALS

The desirable properties for glazing materials and an idication of the performance
of the various types of materials are sct out in Table 1. Different materials
exhibit these properties in different degrees and some of them may not always be
necessary. Somecompromise has to be made in balancing the variousrequirements.
Where materials are required to suit particular circumstances manufacturers
should be consulted. Where there is any possibilily of contact with food or
drink, compounds should not contain free lead or other toxic materials,

2.4 BLOCEKS AND DISTANCE PIECES
2.4.1 Setting blocks. Sctting blocks may be of lead, rigid nylon or sealed hard-
wood. There is also some use of unplasticized pvc, but this material should be
avoided when glazing heavy pancs of glass, solar control glasses or scaled
double-glazing units,

2.4.2 Location blocks and distance picces. Location blocks and distance pieces
should be of slightly softer malerial than setting blocks and are commonly
made of plasticized rvc.

G B e et At s e
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TABLE 1. EVALUATION OF PROPERTIES OF GLAZING
MATERIALS (see 2.2 and 2.3)

Group 1. Malerials
requiring initial pro- Group 2. Malgrials not
tective treatment and requiring protective treatment
Desirable propertics regular maintenance or regular maintenance

Typea | Typeb | Fypec | Typed | Typee | Type [ Type g

. Stability in storage and service Fair P?o_r to] Fair | Good | Fair | Good | Good
air

. Easc ol application by the manu- | Good | Fair {o | Fair to | Fair to | Poor to| Fair to Poor to
facturer's recommended method over 2 good | good | good | fair | good | good
sufficient range of temperatures

. Adbesion to andfor compressive con- Poor |Poorto Fair | Good | Good* | Good*
tact with the glass and surround to fair
provide a permanent seal for the cx-
posure conditions

Freedom from creep, slump, cold flow Fair to
and unduc shrinkage good

. Freedom from blieeding and staining Fair to
good

Sufficient cohesion to avoid cracking Pc':_o_r to
air

Resistance to alkalis Fair to
good

. Compatibility if used in combination —_

Resistance to weathering and ageing Fair

Sufficient hardness to fulfil its function Poor
in finished work and ability (o provide
a clean neat finish

. Ability to take paint or other protective Good
coating

. Retention of physical properties, in- Poor tof Fair 1o Fairto | Good
cluding flexibility and elastimt}f, and fair good good
resistance to weathering and ageing

i 13, Freedom from the need for frequent Good Good | Good
{  maintenance
!

1 14. Capability of removal {or reglazing Fair to | Fair to Fair to | Fair to
i good | good good | good

f
§. Not required when under compression.

t Generally good but proposed combinations of materials should be corefully checked with the mancfacturers,
NOTE, For all of the Group 2 materials tabulated above thg compound manufacturers should bo consulted
jat tho design stages as to the suitability of any particular compound, used singly or In combination, for the D

ocuments
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3. DESIGN CONSIDERATIONS
3.1 DAYLIGHTING

Reference should be made to CP 3: Chapter I: Part 1, where the principles of
design for the adequate daylighting of buildings are given,

3.2 DURABILITY

3.2.1 Glass (sec also Section 7). Although the durability of the glass used in
building today is excellent under ordinary conditions, all glasses are subject to
deterioration by the actior. of water, Glass is attacked more rapidly by alkaline
solutions than by water alone; for example, alkaline paint removers allowed to
encroach on glass and not properly cleaned off may cause trouble. Rainwaler
running off a new concrete or cement-rendered wall face may contain enough
alkali to damage glass,

If glass is allowed to remain dirty for long periods, the dirt film will tend to
hold water and in this way & nrocess of surface attack can begin.

Glass can also be damaged in store if allowed to remain wet when stacked
surface to surface. If it is left uncovered and becomes wetted, it should be
separated and dried,

3.2.2 Metals. Corrosion can result from clectrochemical action between dis-
similar metals in contact with each other in the presence of moisture. The
eflect of this action wiil vary according to the metals involved and their relative
areas, and to the nature of the environment, but it is always advisable to insulate
two dissimilar metals from cach other, either by painting one of them with an
appropriate paint (see CP 231) or by some other means.

Appendix A indicates the degree of corrosion to be expected when any
two of the metals likely to be used in connection with glazing or fixing glass are
in contact with one another. In general the corrosion will be restricted to one
metal of the pair.

3.2.3 Surrounds of all types. All rebates and grooves should be clean and dry
before priming, sealing or glazing.

3.2.3.1 Wood strrounds. Linseed oil putty is the compound most commonly
used when glazing into absorbent wood surrounds. Since linseed oil putty sets
partly by absorption of the oil into the surround and partly by oxidation of its
surface, it is necessary to control the amount of absorption, Woods that are
absorbent will, if not treated, cause excessive absorption of the oil and conse-
quent lack of adhesion and failure of the putty. It is therefore essential that with
absorbent wood surro.inds the rebates, beads and grooves should be primed

Documents

8

0278



http://www.avadocuments.com/doc/cp-152-1972
http://www.avadocuments.com/doc/cp-152-1972

CP 152 ; 1972

(not completely sealed). Satisfactory results can usually be obtained by applying
one coat of priming paint complying with the requirements of BS 2521-3 or a
non-leafing aluminjium-based wood primer. A shellac vamnish sliould not be
used, as this is liable to seal the wood and, by retarding absorption, cause delay
in the setting of the putty.

Some hardwoods are non-absorbent to the oils jn glazing compounds, e.g.
genuine teak (Tecrona grandis), but other hardwoods, some of which are referred
to as teak in the building industry, are absorbent and require treatment.

Hardwood surrounds that are to be painted should be sealed and metal
cascment putty or non-sctting compound should be used, according to the
surround and glazing delails.

Hardwood sutrounds, including teak, that are not to be painted should be
completely sealed in accordance with the compound manufaclurers' recom-
mendations and glazed with non-setting compound and beads.

Because of the possibility of incompatibility between wood preservatives or
water repellents, or both, and glazing compounds, it is important that the
specification of any particular glazing compound should be done, wherever
possible, in the full knowledge of what substances have been used jn this context,
Useful information can be obtained from CP 98 and from a list of waood pre-
servatives approved by the British Wood Preserving Association. Tie compound
manufacturers should be consulted at as carly a stage as possiole.

3.23.2 Metal surrounds. Metal surrounds that are to be painted should be
glazed with metal casement putty; surrounds that are not to be painted should
be glazed with non-setting compound and beads, or other suitable systems.

Steel surrounds are usually supplied coated with zinc. The galvanized
curfaces of some surrounds are chemically treated during manufacture to ensure
that they will safisfactorily accept both painis and meta] cascment puttics.
Where such (reatment has not been carried out, then the surrounds should
be primed with calcium plumbate (sce BS 3698) or self-etching primer paint in
accordance with the compound manufacturers’ instructions. Sufficient time
should be allowed for the primers to harden fully. Mordant solutions should
not be used,

Steel surrounds sprayed with zinc and then painted at the manufucturers’
warks need no further treatment before glazing.

Aluminium surrounds should be coated with a zinc chromate priming paint
Or an etch primer as a preparation for painting where Group 1 glazing materials
are used, They do not require priming before pglazing with Group 2 glazing
materials, '

Bronze surrounds do not require priming prior to glazing,

For the preparation of rebates and beads where special sealants or capping
compounds are used, such as polysulphide-based compounds, see 4.4,5,

|

Dgocuments



http://www.avadocuments.com/doc/cp-152-1972
http://www.avadocuments.com/doc/cp-152-1972

CP 152 : 1972

3.2.4 Compounds. Group 1 glazing materials, as detailed in 2.2, require pro-
tective treatment and regular maintenance if they are to give satisfactory service.
Group 2 glazing materials do not require protective treatment or regular
maintenance,

3.3 THERMAL EXPANSION AND CONTRACTION

Clearances normally used for glazing ordinary glass are inadequate for coloured
glass (particularly black), glass used for the control of solar heat and clear glass
with applied colour or with a dark background in close proximity, in a situation
where the glass is likely to be heated strongly by the absorption of solar radiation.
In some circumstances such glass may be heated to temperatures as high as 90 °C,
even in temperate countries, and appreciable movements between glass and
surround are 1o be expected whatever the type and finish of the surround.

3.4 THERMAL INSULATION

Two fundamentally different objectives have to be considered, the reduction of
heat transmission and the control of incoming solar radiant heat. Separate
treatments need to be considered for these purposes, '

A single pane of glass offers comparatively little resistance (o the passage of
heat by conducticn, Improved resistance can be obtained by the use of double
or muliiple glazing by virtue of the cell of air between the panes. For vertical
glazing the insulation increases with cavity width to a spacing of about 20 mm,
beyond which there is no significant gain. A spacing of as little as 3 mm will,
however, provide an insulation value about 70 % of this maximum. For inclined
and horizontal glazing there will be some advantage in using a spacing greater
than 20 mm. Surrounds of high thermal conductivity will provide direct paths for
heat flow and thus appreciably impair the insulation value of the complete
installation,

Heat gain by solar radiation is little affected by ordinary glass whether
single, double or multiple glazed. It is dependent on aspect, locality and shielding
by obstructions such as buildings and trees. Where the reduction of solar heat
gain is required it is necessary to use special glasses or to fit structural shading
devices, blinds or curtains.

)

.

~
3.5 DOUBLE AND MULTIPLE GLAZING

| 3.5.1 General, Double or multiple glazing may be used where improved heat
or sound insulation or both is required. It may also be used to assist clear vision
by reducing the incidence of condensation on the glass. Without the use of
special glass this form of glazing is not suitable for reducing direct solar heat
transmission,
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3.5.2 Double windows, Two separate surrounds each single glazed, fized in the
same wall opening. Where sound insulation is the main requirement this type
of glazing is preferable, allowing as it does the wide spacing which is essential
for optimum results and also avoiding the conduction of sound through a
common window surround. It is necessary to provide a means of access 1o the
cavity to permit cleaning,

3.5.3 Coupled windows, One raain window surround carrying a pane of glass
and an auxiliary surround coupled to it carrying a second pane of glass, The
two surrounds are usually separated by a narrow gap that permits the air
cavity to be ventilated to the outside, The coupled window opens as one unit to
provide room ventilation. The auxiliary surround is hinged or removable to
facilitate access for cleaning,

3.5.4 Dual glazing

3.5.4.1 One window surround carrying two glasses individually glazed. The
glazing can be either in a wide rebate, both glasses being glazed from one side
and scparated by a bead, or in separate rebates, one pane inside-glazed and the
other outside-glazed. The latter method has the advantage that cither pane can
be replaced without disturbing the other. As this system cannot give a hermetic
seal, it is necessary to remove one pane at suitable intervals for the purpose of
cleaning,

3.54.2 A single-glazed window that is converted to double by applying a second
pane by means of surrounds or channels and clips, hinges or screws. This system
of dual glazing involves no serious cleaning problems since the applied pane can
be easily detached. The main use is converting existing windows that cannot
otherwise be adapted except at considerabie cost.

NOTE. Since none of these systems can provide a complete seal it js preferable that the air
space should be ventilated to the outside. Attention should be paid o the possible entry of
dirt, where the cavity is difficult to clean.

3.5.5 Double-glazing units, Factory-made hermetically sealed units, Also known
as insulating glass,

In vertical glazing a greater width of air space than 20 mm gives no significant
increase of insulation against loss of heat, For practical reasons in hermetically
sealed units the widest air space gencrally available is 12 mm. The effect of the
reduction from 20 mm to 12 mm lowers the insulation by only about 59,
Units are also available with 6 mm, 5 mm and 3 mm air spaces, the first of these
reducing the efficiency by less than 15 %, the 5 mm air space by about 20 %
and the last by about 30 %, The corresponding reduction in going from double
glazing with optimum spacing to single glazing is about 50 % With sealed nnits
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