
APPENDIX B

S,'H The wall under
construction.
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Calculation prccedures

8.1 U-value calculations ' 'r
The u-r'arue is the rate of heat florv per unirarea from the fluicl (r_rsuarly.r4 on ,h. l
rvarm side of the erement to the Ruia lagain usuaty ,ir) ;; tir" .ora side- -fhc 

.proccdurc lol lJ-v;lrre crrculntions is gircn in nur"rour r.r.r.n."r,.,.r lrong riirrrthermal conductivities for various maieriars. values of thermai conductivity ,.rr, lsonewhat according to the reference consulted. Manufacturers 
-*,ill 

provicle the .most accurate test data for their products. ,r,

Here t'e shall simpl1' gi'e one examplc of a calculation of a rvall at the Dc Monr&rrt r 'University Qreens Ruilc{ing (Irigure B.i; Chapter 13).

1. f.onstructior.r

- 190 rnnr dense concrete block (l/B clensc Qluck w,;rs used because it is a L,arr-bt.rrirrg clcrncnt in rhis lorrr_srurcl cll b
. r{10 mnr Rockuo,,i crritl biiTs ,'.i}:Er.' consrrucrion huiltliirg)

100 mrn brick (,\'rB 100 nm is nominal and suitable for our p'rposcs. -r-irc
acrual brick rviclth is 102.5 nrm).

?.. Ttrfcrrrni q,11-f;r,-r. r.,.,rir,.rrrrrr.. ",.,,. 0,taWfa K/W
i:rtcr-rral surf'ace resistnrrce : use 0.[)0 rn, K/U,l
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i Thermal conductivity:
dense concrete block:
Rockwool: .

brick:
To calculate the thermal

1.63 W/m K
0.035 W/m K

' 0.84 W/m K.
resistance of a building element:

Resistance 
(*t K) 

=
Thickness (m)

W Conductivity (W/m K)
5. Add the resistances of all elements:

Internal surface resistance = 0.12 m2 K/W

Resistance of block = . -9'r1?l =0.t2mz K/w
1.63 W/m K

Resistance of Rockwool =
0.1m

0.035 W/m K =2.86 m2 K/W

Resistance of brick = a l:tro'ltI: = 0.12m, K/w
U.d4 W/m K

External surface resistance = 0.06 mt K/W
Surn of resistances = 3.Zg m2 K/W

6. The U-value is the reciprocal of this:

A a!

sum of ,-.sir,un.", = 328;, K/w = 0'30 w/m2 K

8.2 Daylighting calcularions

A number of references deal with estimating daylight in buildings and the calculation
of the average daylight factor (ADF).{t :lrr. ADF (chapter 5) for a side-lir interior isgiven by

ADF =
T'A,"0

A(t - R)

where r is the diffr-rse light transmittanqeofthe glazing including the effects of dirt,biinds, obstructior{isnd-coverings; 1,, is the ruinJow a.eu (-r); dls the verticar anglesubtended.ar-ihe cenrre of the window by unobstructed ,ly,',1 i, tl,. totnt area ofindoor surfaces (ceiling, rvails and floo5 incJ'-rciing grazing); u# R i, the area-ri.eightecl
average reflectance of ceilings, walls and windolvs. we c"n apply this to the r,ery
simple case sholvn in trigure B.2.

Let us assurne th:rt I:0.75 and

Reflectance of the ceiling =0.7
Reflectance of the lvall = 0.5
Reflectance of the window = 0.1
Reflectance of the floor = 0.3
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B,2 Daylighting for
side-lit interiors.

The total area of the room is 59 m2

following way:

(R side wall) x (Area side wall)
(R side wall) x (Area side wall)
(R back wall) x (Area back wall)
(R front wall) x (Area front rvall)
(R window) x (Area window)
(R ceiling) x (Area ceiling)
(R floor) x (Area floor)

The average reflectance is area weighted

= (0 5X3X2.5) = 3.75

= (0 5X3X2.5) = 3.75

= (0 5X4X2.5) = 5.00

= (0.5X10 - 2.25) = 3.96

= (0.1)(2.25) = 0.23

= (0.7X4X3) = 8.-l

= (0.3X1X3) :3.6

in the

;:-i

and

Total = 28.61

then,

28.61

59

ADF =
0.7s(2.zs)rca)

) )q^
se[1 - (0.48X0.48).1

Thus, in conditions of a standard overcasr sky of 5000 lur, the average light level
would be 5000 x 2.27o = 110 lux.
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Window 1.5m high
by 1.5m wide
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