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Cavity external walls: cold bridges around windows and doors

FAILURE: Condensation, staining and mould growth on walls around windows and doors

DEFECTS: Insufficient insulation, discontinuities in insulation (‘cold bridges’)
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Figure 1 The vulnerable areas

Condensation, with consequential staining and possi-
ble mould growth, often occurs on window and door
reveals and heads, and under window sills. ‘Cold
bridges’ can occur at openings even when the U-value
of the surrounding wall is better than the 0.6 W/m?2K
permitted by the Building Regulations 1985 (England
and Wales). Aintels, jambs and sills may be regarded
as part of the opening when calculating the average
U-value of the wall and thus the reveals of the open-

ing may have high U-values locally*. The thermal
resistance at these locations can be improved and risk
of localised condensation reduced by adding even a
small amount of insulation at the indoor surface.

If the wall around an opening permits substantially
greater heat flow than elsewhere, its indoor surface
temperature may locally fall below the dew point,
leading to condensation, staining and mould growth.

*For England and Wales, Approved Document L 2/3 ol the Building Regulations 1985 stales that ‘in some circumstances it may ......... be desirable 1o limit the U-value ,....... 0 1.2
W/m?K. Building Regulations for Scotland and Northern Ireland specifically limit the U-value Tor these locations to 1.2 W/m?K.
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PREVENTION

Principle — Walls at lintels, jambs and sills should be
thermally insulated sufficiently to minimise the risk of
local surface condensation.

Practice

@ Design walls to provide an overall U-value of 0.6
or beiter, treating lintels, jambs and sills as though
part of each opening in a wall:

— provide 10 mm of insulation near the indoor
surface, when detailing reveals at lintels, jambs
and sills; when heating is intermittent, surface
condensation risk is reduced if insulation is near
the indoor face.

OR
® Check whether reveals, head and window sill will

provide a total resistance not less than 0.65 m?K/W

(which value, together with surface resistances,

gives a U-value of 1.2):

— using Table 1, sum the resistances of the con-
struction lying in the heat loss path, Figures 2
and 3 (ignoring surface resistances). If the sum
of resistances is less than 0.65 (ie there is a
‘resistance deficit’) additional insulation will be
needed to improve the U-value to 1.2. Table 2
gives appropriate thicknesses.

EXAMPLE 1 — heat loss at the reveal
Use Table 1 to sum the resistances of the materials in the heat loss
path shown in Figure 2.

Resistance

12 mimi plasterboard s vz snasmenmsossssasass pemd 0.08
Inner leaf block (density 1100 kg/m?),

for 50 mm path length ........... 50/100 x 0.29 = 0.15
Outerleal brick .o s = 5% w6 wvedas o v v s s 250w s wmdd 0.14
Sum Of TeSISLANCES: ciivs o s 5 5 5 siRtstarivore o ¢ o Bo v s 2 25 wvvals 0.37
Total resistance needed for U-valueof 1.2 ........... 0.65
‘Resistance deficit” .................... 0.65-0.37 = 0.28

Approximately 11 mm of EPS or 8 mm of polyurethane board
(refer to Table 2) would be needed to raise the total resistance of
the construction of the reveal to 0.65 and give a U-value of 1.2

EXAMPLE 2 — heat loss at window head
Sum the resistances as in Example 1: Figure 3 gives the heat loss path.

Resistance

12:mm plasterboard ... semme s s o555 s g o & 0.08
Inner leaf block (density 1100 kg/m?),

for 25 mm path length .. .......... 25/100 x 0.29 = 0.07
AT SPACE! -« covivsunsrcon vt 15 ¢ = simiiie o 5 452 4 0 8 0 empmnBusios = v 4 0.18
Quterleaf brick s « ¢ s v o s v wsomvmn s s a o s sifbmssera v 9 0.14
Sum ‘of resistances < . v : s s mawam o6 5 5 5 5 390 smmmee o 4 0.47
Total resistance needed for U-valueof 1.2 ........... 0.65
‘Resistance deficit’ .. ........ .. ... .. ... 0.65-0.47 = 0.18

Approximately 7 mm of EPS or 5§ mm of polyurethane board (refer
to Table 2) would be needed to raise the total resistance of the con-
struction of the reveal to 0.65 and give a U-value of 1.2

Heat loss path
considered

/,/ )2n§m plasterboord (for oxtia
insulation needed see worked
example 1)

Tharmat plasterbourd
gmm polystyrene)

Figure 2

Heat loss psth
considared
N
Figure 3
For extra insulation needed
see worked example 2
Table 1

Resistance m? K/W
(for thickness

Malerials/construction given in col 1)

Outer leaf brick (105 mm thick, 1600 kg/m3) 0.14

[nner leaf block
(per 100 mm thickness)

kg/m? W/m K

High density 1700 0.76 0:13

1400 0.51 0.20

1100 0.34 0.29
Lightweight 800 0.22 0.46

600 0.19 0.53
Ultra lighiweight 400 0.15 0.67
Dense concrete (2200 kg/m?) per 100 mm 0.06
Cavity or airspace (not less than 25 mm) 0.18
Wood (per 25 mm) 0.18
Plaster, lightweight (19 mm thick) 0.04
Plasterboard:

12 mm thick 0.08
19 mm thick 0.12
Mineral fibre batts 25 mm thick 0.69
U/F foam 50 mm thick 1.39
Table 2
Minimum additional insulation thickness (mm)

Resistance —
deficit < EPS or mineral fibre slab Polyurethane board
0.1 3 3
0.2 7 5
0.3 11 8
0.4 14 10
0.5 18 13
0.6 21 16
0.65 23 17
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Local Authority Associations advises upon the general approach and priorities for the Unit's work. Defect Action Sheets are intended to remind and
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