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TABLE 2 - Data for Figure 3 (House B) 

Wind speed Wind (from) Outs i de Insi de 
m/s di recti on temp.oC temp. °c 

6.7 180 8.0 19.5 

6.7 315 10.0 21.1 

5.3 315 9.5 20.8 

3.5 315 10.0 20.5 

6.3 340 10.5 20.8 

6.3 315 10.5 21.2 
4.4 315 10.0 20.9 
5.3 200 9.0 20.2 

1.1 170 6.2 19.8 
4.5 150 7.5 20.0 

5.3 220 8.6 20.0 
2.5 152 3.2 19.8 
1.1 170 1 6.2 19.8 

I 

House faces 1350 (SE), and is semi-detached. 
Windows are on front and back of house. 

6T Ventil at ion 
°c ac/h 

I 11.5 i 0.48 , 

11.1 : 0.33 
11.3 i 0.25 
10.5\ 0.23 

I 
10.31 0.25 
10.7 0.32 

I 
10.9 0.23 

\ 
11.2 0.26 i 

f 

13.6 0.22 \ 

1 12.5 0.27 
! 

11.4 0.39 
16.6 0.28 

13.6 0.22 

House is sheltered on the SW side by its semi-detached neighbour and 
on the NE side by the next house in the row. There is a 2 metre fence 
on the NW boundary. 
Ventilation measured initially by CO2 decay and Hampden Analyser, the 
last five by N20 decay and Miran 103 Infra-red gas analyser. 

Some early results from Kemnay (House A) during which the wind remained 
very conveniently directly onto the front of the house are given in 
Figure 6 and Table 3, because they illustrate clearly the magnitude of 
the ventilation changes that open windows can produce. The windows were 
opened to the stop - about 80

. It can be Seen that under average wind 
(3 to 4 m/s) and temperature conditions (6T ~ 100 C), opening two 
leeward upstairs windows doubled the ventilation rate upstairs. 
When instead two windward upstairs windows were opened, the ventilation 
increased to about 4 air changes per hour or eight times the closed 
window amount. When all upstairs windows were opened, through ventilation 
of about 20 air changes per hour occurred upstairs and also 2 to 3 air 
changes per hour downstairs - where the windows remained closed. 
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open window) produced marginally lower ventilation rates at very low 
wind speeds (wind and stack effects opposed at the open window) but 
the ventilation increased rapidly with wind speed to more than 2 ac/h 
throughout the house when the wind reached 8 m/s (average speed) 
(Figure 9(b)). 

6. EFFECTIVE LEAKAGE AREAS 

6.1 Whole House 

Ventilation takes place through a large number of intentional and 
unintentional openings in the house envelope. The pressurisation 
technique has been used for measuring and locating this leakage. 

The room by room distribution of leakage in House B is shown in Figure 10. 
All internal doors were sealed and then unsealed one at a time so that, 
with the fan installed in the front door, the leakage of each room plus 
hall plus landing was measured. It is seen that the leakage is almost 
equally distributed between upstairs and downstairs and between front 
and back of the house. However, the kitchen/diner has rather more than 
25% of the whole house leakage. 
TABLE 3 - Data for Figure 6 (House A) 

Open Measured Wind speed 
windows ventilation m/s 

all upstairs ups tai rs 2.4 
4.4 
3.1 

front ups ta i rs ups tai rs 3.4 
3.6 
3.3 

all upstairs downstai rs 3.8 
4.6 
2.8 

back ups ta i rs ups tai rs 1.3 
4.1 
3.1 

none whole house 2.9 
4.0 
4.0 

Wind close to directly on front throughout 
Windows opened to stop i.e. about 80 

Hinged at top 875 mm wide x 980 mm high 
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Wind ~T Ventilation 
di recti on °c ac/h 

1200 12.0 14.4 
900 9.0 22.6 

1100 9.5 16.8 
1200 14.5 3.4 

900 10.5 4.2 
1300 10.2 2.8 
900 10.0 2.4 
900 9.5 2.8 

1100 9.3 l.6 
900 15.5 l.l 
900 12.0 l.0 

1100 11.5 0.94 
900 11. 7 0.43 
900 13.0 0.47 
800 14.5 0.48 













TABLE ,4 - Experimental Data: Energy Use 

Dates Window El ectri ca 1 Solar Ventilation Temperature 
1978-1979 condition kWh/day kWh/m2/day ac/h di fference 

oC 

7-20 Nov closed 45.34 0.562 0.219 9.94 
20 Nov-5 Dec closed 75.55 0.530 0.314 15.31 
5-11 Dec ppen to stop (03) 86.55 0.309 2.95 10.89/7.87 
15-27 Dec 1st notch (01) 83.93 0.386 0.334 17.71 
27 Dec-8 Jan 1st notch (01) 92.71 0.478 0.362 18.18 
8-22 Jan various 75.98 0.478 0.430 15.75 
12-23 Feb pack of catch (02) 108.53 0.755 0.728 19.03 
23 Feb-8 Mar pack of catch (02) 81.05 1 .615 0.736 15.84 
12-22 Mar J:>ack of catch (02) 90.38 1.666 0.637 17.50 
22 Mar-2 Apr pack of catch (02) 82.85 1 .956 0.769 15.63 
4-12 Apr closed 67.84 1.804 0.323 14.48 
12-20 Apr closed 39.79 3.585 0.319 i 11.49 
20-30 Apr closed 5.42 3.619 0.503 5.ll 
4-14 May closed 44.07 3.857 0.30 11.76 
14-24 May closed 37.86 3.768 0.281 11.44 

37.13 3.481 
I 

9.81 24 May-3 June closed 0.230 
12-21 June closed 17.58 4.778 0.241 7.74 

Notes: (1) Open window was in the front large bedroom 
(2) *t'emperature di fferences refer to who le house and front bedroom 

respectively 
(3) **house unheated, mixing fans account for electrical consumption. 

Thus the fabric heat loss coefficient is 4.46 kWh/(K day) and the conversion 
factor from solarimeter daily integrated kWh/m2 horizontal to useful kWh 
into the house is 4.08. 

This solar heating factor is now used to replot the data in the form 
(Figure 17): 

Elec + Solar = Vent + Fabric 
6T 6T 6T 
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TABLE 5 - Energy balance, daily averages over 10 day (approx.) periods 

I 

Date Electrical Solar Fabric Loss Ventilation Unba1ance kWh 
1978/1979 kWh kWh kWh kWh 

7-20 Nov 45.34 2.29 43.74 3.70 
20 Nov-5 Dec 75.55 2.16 67.36 8.17 
5-11 Dec 86.55 1. 26 47.92 *39.47 
15-27 Dec 83.93 1.57 77 .92 10.06 
27 Dec-8 Jan 92.71 1.95 79.99 11.19 
8-22 Jan 75.98 1.95 69.30 11.51 
12-23 Feb 108.53 3.08 83.73 23.55 
23 Feb-8 Mar 81.05 6.59 69.70 19.82 
12-22 Mar 90.38 6.80 77 .00 18.95 
22 Mar-2 Apr 82.85 7.98 68.77 20.43 
4-12 Apr 67.84 7.36 63.71 7.95 

I 12-20 Apr 39.79 14.63 50.56 , 6.23 
20-30 Apr 5.42 14.77 22.48 I, 4.37 
4-14 May 44.07 15.74 51.74 ; 

'V 6.0 
14-24 May 37.86 15.37 50.34 5.46 
24 May-3 June 37.13 14.20 43.16 3.84 
12-21 June 17.58 19.49 34.06 3.17 

Notes: (1) Solar kWh = 4.08 x solarimeter kWh m-2 horizontal 

(2) Fabric kWh = 4.4 x (Tin - Tout) 

+ 

0.19 
2.18 
0.42 

3.48 

4.33 

1 11. 23 
1.63 
3.54 

** 
2.07 

4.33 

-1 (3) Ventilation kWh = 1.70 x (air change hour ) x (Tin - Tout) 
(4) Unbalance: + means gains> losses 

- means losses> gains 
(5) * uses bedroom temperature in place of house temperature 

-

I 
2.48 

I 2.88 

I 1.88 

1 

I 
1 
I 
I 2.37 
) 
) 6.66 

2.57 

0.16 

(6) ** house was unheated so heat gain from cavity significant but 
not metered 

TABLE 6 - Ventilation heat loss 

Measured Increase in heating Mean ventila-
Window Ventilation heat loss energy as a result tion rate 

condition lotal heat loss of open window ac/h 

Closed 10% 0 0.30 
01 12% 3% 0.35 
02 21% 14% 0.73 
03 45% 64% 3.0 
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House A: well insulated, facing East, volume 260 m3 

House B: Brick semi, facing South East, volume 200 m3 
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Figure 1 (a) 
The houses in which measurements were carried out 
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Figure 9(b). 
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Figure 9(d) Ventilation rate with wind onto end of adjoining semi-detached house. 
Front bedroom window open (02). 

- 36 -



2.0 

1.5 

1.0 

0.5 

+ 0 Wind onto end of house -25 

Symbols as 9(b) 

2 

" o CD '" " 
00 

4 

" 

4 ..... 
0 A • A 

A la A 
A A .. 

A A 
0 

'" .. '" " 00 .. ... 
0 HI> 

" 

6 8 

mean wi nd speed 

Figure 9(e) Ventilation rate with wind on end of house, partially sheltered by the 
next house in the row which is about 12 metres away. 
Front bedroom window open (02). 
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Figure 11 (b) 
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Figure 

Note: smaller symbols 0 
represent window open by 30 . 

Larger syMbols represent 100. 
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