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Energy assessment For dwellings 
using BREDEM worksheets 
by Brian Anderson 

BREDEM, the Building Research Es
tablishment Domestic Energy Model, 
was developed for the Departments of 
Environment and Energy so as to pro
vide a convenient method of obtaining 
realistic estimates of annual energy use 
in dwellings. It is suitable both for ob
taining estimates of total annual run
ning costs, and for assessment of the ef
fect of efficiency measures that might 
be applied in new and refurbished 
housing (see Energy Management, 
June 1988, pp 32-33). 

The calculation method has now been 
put in the form of a worksheet. This con
sists of a series of numbered boxes, and 
the pr<9cedure is to work sequentially 
through the worksheet, entering data in 
the boxes until the final result is ob
tained. The appropriate arithmetic opera
tions are indicated in the worksheet: 
these are restricted to the basic four func
tions of addition, subtraction, multiplica
tion and division, allowing the worksheet 
to be completed using a simple hand
held calculator. 

The advantage of laying out the calcula
tion method in this way is that it allows 
the user to see and understand how the 
various factors affect the final result. 

The data needed for calculations are 
either provided by the user or are ob
tained from tables which form part of the 
worksheet. The user, for instance, 

A recently constructed energy efficient house. 

specifies areas, U-values, the heating sys
tem and controls; while tabular informa
tion is given on internal temperature, de
gree-days, solar gains. To avoid the work
sheet becoming too complex, manual 
calculations using it are restricted to a 

single heating pattern - the whole house 
heated morning and evening. The cal
culator and computer implementations 
mentioned below, however, allow the 
user to designate any heating pattern. 

A feature of BREDEM is that the dwel
ling is divided into two zones, each of 
which may be heated to a different level 
or for different periods. In addition, part 
of the house, represented by one of the 
zones, may not be directly heated at all. 
Zone 1 is the living area and zone 2 is the 
remainder of the dwelling. This has the 
advantage of representing more realisti
cally the way that houses are actually 
used, compared with a basis that assigns 
only a single internal temperature; but 
the drawback in earlier implementations 
was the need to proportion the areas of 
external fabric elements between the 
zones. 

In the worksheet, the data entry has 
been simplified by using only the total 
areas of external elements. The two-tone 
aspect is retained by calculating the temp
erature separately for each zone, and 
then combining these in propdrtion to 
the floor area of each zone, to give an av
erage internal temperature which is used 
for the energy calculation. 

Computer worksheets displayed on IBM-AT together with hand calculator. 

A variety of heating systems c m be 
specified: gas, oil, electric and solid fuel. 
The heating control options are: 
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(a) control of the temperature in the liv
ing area during heating periods - a 
single thermostat, for example. 

(b)separate temperature controls in the 
second zone such as TRVs. 

( c) separate time and temperature con
trols in the two zones; in that case a 
shorter evening heating period is as
sumed for zone 2. 

The basic calculation is done for UK av
erage values of degree-days and solar flux 
through windows. Tabulated factors 
allow these to be adjusted to specific reg
ions of the (:Ountry when appropriate. 

The worksheet goes through to the cal
culation of the annual fuel consumption 
for space heating, water heating, cooking, 
and lights and appliances. These fuel con
sumptions are translated into costs using 
current fuel prices, the sum of which 
gives the total annual energy cost for the 
dwelling. 

To assist users wishing to undertake 
several calculations, the worksheet has 
been programmed onto a hand-held cal
culator and onto a floppy disc for IBM
compatible microcomputers. In both 
cases all the tabular data is stored in the 
machine and recalled automatically 
when needed. 

The calculator has a two-line al
phanumeric display which prompts the 
user for each input. After data entry there 
is the facility to alter any data item and re
calculate. 

The computer version displays the 
worksheet on the screen. After data entry 
any item can be amended and the display, 
including the final result, is immediately 
c1pdated. 

The worksheets are contained in a re
cent BRE Information Paper Ener6y As
sessment for Dwellings using BREDEM 
Worksheets. For further information 
about the worksheets, and the calculator 
and computer versions, contact Brian An
derson, Scottish Laboratory, Building Re
search Establishment, Kelvin Road, East 
Kilbride, Glasgow G75 ORZ, Tel: 03552-
33001; or Margaret Gidman, Energy 
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BREDEM WORKSHEET (Version-BREDEM-9.1) 
To be used with BRE Information Paper 13/811, 'Eneray assessment for dwellings usin11 BREDEM 
workshe~s· 

1 Overall house dimensions 
Ground noor area (m?) 
Pim noor area (ml) 
Second noor area (ml) 
Third and other noors (ml) 
Total noor area (I+ 2 + J + 4) 
Average storey hei&ht tm) 
House volume (5) x (6) (ml) 

2 Ventllallon rate 

==:J(J) 
==:J(2) 
c::::=J(J) 
==:J(4) 
c::::=J(l) 
==:J(6) 
C=::J(7) 

FfJr mtch1111ical vt11ti/111ion .,..,,h h"11 r.cowry ""'O.JJ in Box If olhtrwUt UH O.J 

Background air change race 1 (8) 
Numbu o' cl\lnim:,wnua ~ x 0.1 .. c= (9) 
If unsealed suspended 1imber noor mter O 3 c:::==:=:i (10) 
If windows and doors not drau&ht scaled enter O.J c== (11) 
Total air change rate (per hour) (II) + (9) + (JO) + (11) ,. c::::==J (12) 

J Heal losses and heal lou parameler (HLP) 
Aroa U·va/ue AxU 

Elem em (m~ 

~ 
(WIK) 

Doors 

~ ~(IJ) 
Wfndo'llf1(tln1le tl*.U'd'J - c::::=:::J(l4) 
Windows (multiple glazed) c:= - ~(ll) 
Roonights c::= x - c:::::::::::J(l6) 
Ground noor c::::J (I) x - c:::::::::::J(17) 
Walls (excludin11 window 
and door area) c::::= 
Roof (excluding roonight 

c:::J . L_____J(l8) 

area) c::::= C=:::J . c:::::::::::Jll•> 

Ventilation c== (12) x O.JJ x c:==J(7) "' (20) 
Specific heal loss (1])+(14)+ ... 09)+(20) - c:::=J(21) 
Heat loss parameter (HLP) ; (21) + c:==:J<S) "' c::::::::=::J (22) 

4 HHUng system ernclency Heating system efficiency Ofo (from Table I) ~(2]) 

.5 MHnl11Jthia.llt'mpu111u.r• 
Mean temperalUre of living area (Table 2) 
Temperature difference (Table 3) 
Living area fraction (0.0 to l.O) 
Rest of house fractional floor area 1.0 - (26) 
~tun 'n1rr1'1l L(mpe.n111rc (24) - ((25) x (27)) 

6 lntem11.I 1alns Internal gains (from Table 4) 

(24) 
C=:::J (25) 
~(26) 
c:::::::::::J i27) 
c:::::::::::J (28) 

(29) 

Funhercopiesofihilworkshm.1r1:n1il1bleiopact"noflOOcopie1,priccO.OO(postrree),Rcf 
AP45, frnm Publi...,Lions Sa.11:1. Buildin1 Rneardl Es11btishmn11, Cius1on, w .. rord WD2 7JR. Write 
chequcspayablc10 Oq>.anmen1 QftheEnvironl!ICflt. 

BREDEM worksheets: Version Bredem- 9.1 . 

Economics and Statistics Section, Build
ing Research Establishment, Garston, 
Watford, WD2 7]R, Tel: 0923-894040. 

The worksheets also feature in the BSI 
Designer's Manual for the Energy Effi-

cient Refurbishment of Housing which 
includes examples of construction details 
of various measures. It is available from 
BSI, Llnford Wood, Milton Keynes MKl 4 
6LE, price £10.00. @ 

THE ACE DOOR ATTENDANT - THAT WILL SAVE YOU POUNDS 

I 

• • 

And will not make a lot of noise about it 
Your open doors need not be a source of energy loss if you ret an ACE Air Curtain provide an 
instantaneous invisible air screen to reduce your energy costs, safely and without high noise 
levels. 
If you have a busy doorway or opening that remains open for long periods versatile AC.E Air 
Curtains can be mounted above, below or either side, inside or outside: heated or ambient: the 
variations are endless. 
Stop that loss Call us now 

AIR 
CURTAIN 
ENGINEERING LIMITED 
PO BOX 19, HAVERHILL, SUFFOLK CD9 OHL. Tel: 0440704641 . 
Tlx:945922 
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