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The data are presented in Table 5.2.

Table 5.2 Mean surface temperature data for Example 5.4

Surface Area, A

Y,
(m*)

A 1" Is)
C) (m-°C)

15
264

_— T,
¥

Glazing surface | 3
Wall surface 2 12
Wall surface 3 9
Wall surface 4 10
Floor surface 5 12
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Table 5.2 (contd.) L SRR L

‘ 'Cid, - ‘ "'\
Surface ,“ ¢ (4 x i )
| (m~) (C) (mzecs)
Cetling surlace 0 lj* 8 288 k . | _ : o ot
Wall surface 7 W 108 | glazing, 0.6 W/m” K o ed fl vor. Calculate B
Radiator surlace d 2 A 40 | | for the interior walls an 0‘ ated values

V( 4) = 66 2i(Atg) = | | (NV)/|3E(A)]. Compar _ gy Wb, <
S wl l e 1 : | A9.1-A9.7 in the CIBSE Guide 4 (CIBSE; S
p—— . | mean surface and mean radiant [CMPEras o e
d,(AtL) " floor area and per m° of yolume for the L

o -
, ,

e . uniahted meAR b = ———

sialc The solution is shown as room | on Hie'&
” ‘ Q, = [AIZ(4U) + 03305

—al 49 _ . S
b At The modified U value for the mlsmﬂ _ Lo

s . - g U=U
EXAMPLE 55 \

|
A room has an F of 098 and an £ of 1.05 when the resultant tem
designed to be 19 °C at an outdoor air temperature of —4°C. Calculate tlieratHreg 0
mental air and mean radiant temperatures for the room that will be Pmducegmom | i
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Table 5.3 Arca and ‘

i Surface 7 ¥
Itl = [Ju + F] ( 1’..,_' = IL-“JJ .—‘C ':”,E"

= 18.5°C North external wall = &

e . . West external wall B

b = lyo + F2(1. — 1,,) °C South internal wall
4 Y East internal wall

, + 105 x (19 =} Floor (no heat loss) { A

= J2°C Flat roof 12

by =24 — 1. °C
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2x19-202°C

—
e
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tar a torced warm air heating system, A 13 | UL, A | ang P
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" . S .
&) and £5 can be found 0)

(raction £ 18 zero, the p
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it can be seen that when the radian
. q . . : L
2erQ, and £, will always be equal (0 Fu

= 0,909 7

K x (& x 1012 x 119060 + £E(4V)) | p
- e ———— = \
=T 1012 x 119060 + 6%(A) x (KEy 4 Hu‘

| x (0.9 T-U_-,' « 1012 x 1.1906 x 0.01 + 0.9697 x 37. 14)
— - 1 — == ““k - = ——
1012 x 1 1906 x 0.01 + 6 x 66 X (1 X U.‘f)?()_"_) + () X 09697) +09705
47.708
— = T2 4+ tA \) ‘U_\
_;90 }@T
—— LI&JUQ

In order to read values for £, and £ [rom the C/BSE Guide A (CIBSE
Table A9, | T

it 1S necessary to calculate the ratios

iU) 3/.14
Vi(A) 66
= (L. 5627
ROOm volume V = ' X 3m
- = 30.m
) .
j Y} | X 36
1 S8 3N -
- " “)\_ 3 £
. ; - iw K‘ -
|
b = . 151858
LIBSE Table AY = (97 | L &
; culated £ = 0.9697 = 0.97. CIBSE Tabisll
_ oL Wiailcld [y — ;’l,:’l | -fr == B ] l i“
- = A . W l N
B, | = 1. ¢ Calculated values agree with o
wadeal SIgNICant decun: al DJdLL,

12(AU) + 0.33NVE,]

U f'lUjf— X ‘;‘ ra

X | ~ to J VV
gt X 36 x 1.0909 22 — 21\
=9/ —;‘j | W :4-§'J "W " ) (_—- 2)

v HedICsl significant watt

g .fL; x lf-'t, X 'Ul_j b * it"““(k,) | (L”I!_‘{ l{ ]_! ‘]‘ !J ﬁ

o1 3 \";“ | *\"-'1 y (‘ .' JLfl“_j:) i ‘s
(AL ) |81 (A) X (HF i g -

“ ’ L '\.r 1

— T e e ——— > ( L .
37 14 4 18 x 66 x “ ¢ 0.97 705 l ¢ 0. )697) +0‘9697

= e~ 14 °C i R
— 2 x 22 - 25.8°C VRIS
= 0.3 ?;.;, 5>

Now calculate the room surface temperatures from
(i = tao + (1c — tao) X Fy X (T = Uld)"c

The R, values are taken from references as

wall and window Ry = 0.12m* K/W

floor Ry = 0.14 m* K;"W .
ceiling R, = 0.10 m~ *K/W | , |

For this calculation, f,, 1s the temperature on the other udodm_ |
(... The U value is unmodified. The internal surface temperature o
found from - s
=2+ (22— 2) x 0.9697 x (1 — 5.7 x 0.12)%¢
= & 1"E i
The other surface temperatures are found in the s¢
represented in Table 5.4.

Table 5.4 Area and surface temperature data for Ex: ) 4 (

Surface ¢/ lao Rsa- ls

Glazing 5.7 2. 8.1
North wall 0.6 2 0.12 200
West wall 0.6 2 Q012 2080
South wall 2 18 02 - 225
East wall . 18 Q2 20>
Floor 1.3 22 .14 220
Roof 0.35 2 0.10 20.7

D(4) = 66m>

Y(AL) = 1344 6 m” °C

Arca weighted mean & = -

Notice the environmental crltfm& EOI
uaed and there is no source Of
‘i C s needed 0 ma






