7 The heat required to bring the conlents and fabric of any Toom up to the
pesquired temperature, from eold, s insignificant. compared with the Toss of
head to the outside.

&  When the heating is switched onin a particular zone, the temperature Erierese
from cold to the required temperature ocours instantaneowsly, Similarly, when
the heating is switched off, the temperatuee drop in the zone Geours irganka-
neously.

0. Annual intercst on capital does nol. changg fropn vear to year,

10, Inflation may be ignored.

The following data may he used in solving the problem.

4. The howse is 10 melres deep and G metres wide, and each storey 1= 25 metres
highi.

b, Each ficor has a total window area af #md.

. Heating is requived in the average house in an average year for 200 days dunrimg
the year, and on those days the average pxternal temperature is 5 C.

4. Rumning costs of the heating system aTe 5 pence per kilowatt-hour. [Ome
kilowatt-hour, aor kW h, is the encrgy prodluced by a source rabed at 1TEW
runmning for one hour. ]

g When the heating is oo, & temperatire of w17 is maintained o the zone.

£ A typical L7 value for the external walls of & modern house is .56 W~

g A typical I7 value for the windows of 4 modern house, asswmed to be double-
glazed, & 2.0 Wm* 07 L

h. A typical I value for the upstairs ceiling of a modern house 50,34 Wm~2C L.

i A typical I valee for the downstairs fioor of a modéen bouse is .46 Wm~? Gl

jo A typical U value for the downstairs ceiling ad npetairs floor of & nelern
house & LOW m 249G~

L. When the heating i on, it ig on downstairs from 7 o'clock n the marning 1o
11 o'chock at nights it 8 on upstairs from 7 aclodk to 9 a’clock in the morning
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ansel from 9 o'clock to 11 o'clock in the evening. e A 7
1 The rate of annual interest, on capital is . W’E"F"r g
The following symbols are used o the statement of the t|,1.1lc-.¢:l‘: 2 1l S 1 (217 Fikele iy ': ;

e T, the upstairs temperatiees, in “C. l_;_EE-f.-i'-J-'L'ﬁ -

s Ty, the downstairs Wemperaturs, bt T‘d rf.‘f’.:?u;"f JZ£% 19 A Z -

s T, the outside Lemperature, o "0,

e iy, the rate of loss of heat, in watts, from the upstairs Lo the pitside through
the walls, windows amd yoof, when the temperature ingide 15 T 0 and the
temperature ontside 15 T2

s . the rate af Mo of heat, in watts, hetween the downstairs and the upstaars

when the Lempoerature upstairs is Ty 80 and the temperature downsiairs is
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If you use any othes aymbids in your =0 uilici, j.-u-ﬂ' ﬁh%ﬂ'ﬁﬁ&. J gn:ﬁuﬁ. L1D‘t+v, i — il i, =t

{i] OCive ns precise a statement s you can of the problem to be solved, in your
oW wordls,

(i) Show that 4, the mate of Toss of heat, in watts, from the upstairs through the
walls, wissdhows and ceiling, is given by

o = 83.02(T, - To)-
Derive also a similar expression for ge in Lerms of T, and Ta.

(i1} Find the rate of loss of heat, w watts, from the upstairs through the walls,
windbows and eviling, when tho healing is on hoth upstains and downstairs, Lhe
tem perature inside is 2070 and the temperature outside is 5 C.
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