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Calculations:

1. Transmission load (glass, walls, roof and floor):

Qtransmission = U * A x AT

QQlass glass * Aglass * ATglass

Agiass = hieght x Z glass lengths
Ugiass = 3.3 W/m?C
ATglass = Ti - To = 22-5 = 17C

Awatt = Uwau * Awan * ATywau

Ayau = hieght * Z wall lengths

_1
ZRwall
Ryau = R+ Ry + Re + Ry + Rp + Rpjos + R;

ATy =T; — To = 22-5 = 17C.

Uwau =




Qroof = Uroof * Aroof * ATroof

Aroof =

U, !

oof =ZRroof
Rygof = R+ Rgt + R. + Ry + Rp + Ry + R;
ATT‘OOf = Ti — To = 22-5=17C.

dfioor = Usioor * Afloor * ATfloor

Afloor =
1

Ufloor - ZRfloor

RflOOT = R.+ Rst + RC + Ri‘n + RB + Rplas + Ri
ATjip0r = T; — T-=22-5=17C.

2. Ventilation load:

Qventilation = 1.23 * Vvent * AT + 3000 = Vvent * Aw

(number of people) = A, * (occupation)
AT = Ti — To=22-5=17C.

Aw = w; — w-=0.008-.004 = 0.004.

Vyent = (air requierments per person) x (number of people)




3. Infiltration load:
Qinfurration = 1.23 % Vigpyy ¥ AT + 3000 * Vigpyy * Aw
Vinﬁl =V x (air changes per second)
AT =T, — To=22-5=17C.

Aw = w; — w-=0.008-.004 = 0.004.

For the gym:
1) Transmission load:
For the arena and reception area:

For the glass:

Agiass = hieght x Z glass lengths

=4 x (247 +3.42+3.19+3.57 + 414 + 1.88 + 1.88 + 1.88 + (2 x 0.81))
= 96.2 m?.
qglass = glass * Aglass * ATglass = 33 X 962 X 17 = 5396 W

For the walls:
Ayau = hieght * Z wall lengths

=4x%x(0.77+0.84+091 +1.26 +1.26 + 0.53 + 1.78 + 3.13 + 3.13 + 2.48
+ 0.67 + 3.69)

Awall = 818 mz.
Uyan Was found based on the Table in Example 5-1 (Outside wall):
Uwall =0.49 W/mZC

Qwans = 049 X 81.9 X 17 =681 W.




For the lockers room:
Awall = 3 X 4 = 12 mz.

Qwanr = 049 X 12 x 17 = 100 W.

For the roof:
Arecepu-on = 5.65 X 7.93 = 44.8 mZ.

Agrena = (5.65 X 4.05) + (15.49 X 10.24) + (5.55 X 6.7) = 219.17 m?.
Ajockers = 3 X 5.55 = 16.6 m?.

Avotar = 280.6 m?.= Aroor = Afioor.

Uroor Was taken as a ceiling the Table in Example 5-2 section (b):

Uroos = 0.48 W /m?C.

Groof = 0.48 X 280.6 X 17 = 2289 W,

For the floor:

Afioor = 280.6 m?

Ur100r Was taken according to the following values:

i ) Eloor:
Material (Floor) Thermal conductivity (K) Material thickness
W/m.c cm
Gravel K=07 15
Light Concrete K=03 15
Moisture Insulator ( Bitumen ) K=017 5
Dense Concrete . K=1.75 25

In addition to ceramic (3 mm thickness and k=0.48) and inside and outside film
resistance:

0.15 0.15 0.05 0.25 0.003

—_ Pt hathing hating It — 2
Ritoor =~ + =5 + o+ oo+ + 015 +.02 = 1.32 m*C/W.

1
Uttoor = =5 = 0.757 W/ m3C.




Qfi0or = 0.757 X 280.6 X 17 = 3600 W.

2) Ventilation Load:
a) Arena:

Agrena = 219.17 m?2.
Occupation = 219.17 X % = 66 people.

Vyene = (air requierments per person) = (number of people)

. L
% =10
vent s.person

Qventilation = 1.23 * I./vent * AT + 3000 = I7119111: * Aw

X 66 = 660 L/s.

Quentilation = 1.23 X 660 X 17 + 3000 X 660 x 0.004 = 21720 W.
b) Reception:

Areception = 44.8 m?.

Occupation = 44.8 X % = 27 people.

. L
Vient = 8

x 27 =216 L/s.

s.person

Qoentilation = 1.23 X 216 X 17 + 3000 X 216 X 0.004 = 7108 W.

c) Lockers:
Apockers = 16.6 m2,
Occupation = 16.6 X % = 9 people.

7.5+17.5 L
Vient = >

X9 =1125 L/s.

s.person

Qventitation = 1.23 X 112.5 X 17 4+ 3000 x 112.5 x 0.004 = 3702 W.

3) Infiltration Load:

a) Arena:

ACPH = 1.5




Vingu =V * (air changes per second)

~ 3600

x 219.17 X 4 = 0.365m3/s

=365 L/s.

Ginfittration = 1.23 * Vippy * AT + 3000 * Vippy * Aw

=1.23 x365%x 17 + 3000 x 365 x 0.004 = 12012 W.
b) Reception:

ACPH = 2

- 2

Vinfil = 5o X 448 X 4 = 99 L/s

Qinfittration = 1.23 X 99 X 17 + 3000 X 99 x 0.004 = 3258 W'.
c) Lockers:
ACPH =1

Vingit = o= X 16.6 X 4 = 18 L/s

Qinfittration = 1.23 X 18 X 17 + 3000 x 18 X 0.004 = 592 W.

For the supermarket:

1. Transmission load (glass, walls, roof and floor):

Qtransmission = U * A x AT

Qwall = Uglass * Aglass * ATglass

Agiass = hieght x Z glass lengths
Uglass =33
ATy1a5s =Ty — To = 22-5 = 17C.




Awatt = Uwau * Awan * ATywau

Ay au = hieght * Y, wall lengths = 4*81 = 324 m2
Rwall = R. + RSt + RC + Rin + RB + Rplas + Ri =2.0166

1
——=0.49 KW/m2.K
2 Rwall /

ATwall = Ti - To = 22-5 = 17C

Uwau =

Gwatt = Uwau * Awau * ATyqu = 0.49%324*17 = 2699 W

Qroof = Uroof * Aroof * ATroof

Ayooy =811.3 m2
RTOOf = R.+ RSt + RC + Rin + RB + Rplas + Ri =2.0166

1
Uroof = m =0.49 KW/m2K

ATyoop =T — To=22-5=17C.

Groof = Uroos * Aroo * ATreor = 0.49*811.3%17 = 6618 W

fioor = Ufloor * Afloor * ATfloor

AflOOT =811.3 m2
Rfloor = R.+ Rst + RC + Rin + RB + RplaS + Ri =1.33




1

Ufloor - ZRfloor

ATflOOT = Ti - To = 22-5 = 17C

=0.75 KW/m2.K

Qfloor = UflOOT' * AflOOT' * ATflOOT = 075*8113*17 =10340 W

2. Ventilation load:

Qventilation = 1.23 * Vvent * AT + 3000 = I7119111: * Aw

(#people) = A * (occupation) = 811.3 (m2) * 0.08 (people/ m2) = 65
people.

Vyent = (air requierments/ person) * (#people) = 8(liters/person)* 65 =
520 liters.

AT =T; — T.=22-5=17C.
Aw = w; — w- = 0.008-.004 = 0.004.

Qentitation = 1.23 * Vyene * AT + 3000 * Vo * Aw = 1.23 *520%17 +
3000*520*.004 = 17113 W.

3. Infiltration load:
Qinfittration = 1.23 * Vipgy * AT + 3000 * Vipryp % Aw
Vingu =V * (air changes per second) = 811.3*4*(0.5/3600) = 450.6 liters.
AT =T, — To=22-5=17C.

Aw = w; — w-=0.008-.004 = 0.004.

Qinfirration = 1.23 % Vigpyy * AT + 3000 * Vipypyy * Aw = 1.23 *450%17 +
3000*450*.004 = 14829 W.




For the clothing and barber shops:

1. Transmission load (glass, walls, roof and floor):

CIglass = Uglass * Aglass * ATglass

Agiass = hieght * ), glass lengths = 4* 4.36 = 17.44 m2
Uglass =3.3
ATglass = Ti - To = 22-5 = 17C

Qgiass = Yglass * Aglass * ATglass =3.3%17.44*17 =978 W

Awatt = Uwau * Awan * ATywau

Ayau = hieght x Y wall lengths = 4* 12.72 = 50.88 m2
Ryann = Re+ Ry + Rc + Rin + Rp + Rpjas + R = 2.1

1
Upau = ZR—Wa” =0.49 KW/m2.K

ATwall = Ti - To = 22-5 = 17C

AQwall = Uwall * Awau * ATwall =0.49 *50.88*17 =423.8 W

Qroof = Uroof * Aroof * ATroof

Aroor =75.7m2
Ryoof = R+ Rs¢ + Rc + Rin + Rp + Rpjas + R; = 2.1

Uroof = ZR;]C =0.48 KW/m2.K

ATTOOf = Ti - To = 22-5 = 17C

Groof = Uroof * Avoo * ATyeor = 0.48%75.7%17 = 617.6 W
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Afioor = Ufloor * Afloor * ATfloor

Afioor = 75.7 M2
Rfloor = R. + RSt + RC + Rin + RB + Rplas + Ri =1.33

1
—=0.75 KW/m2.K
ZRfloor /m

ATflOOT = Ti - To = 22-5 = 17C

Ufloor =

qflOOT = UflOOT * AflOOT * ATflOOT =0.75*75.7*%17 =965 W.

2. Ventilation load:
ventitation = 1.23 * Vyeng ¥ AT + 3000 * Vyepe * Aw
# people = 15 people
Vyene = (air requierments/person) * (# people) = 5 (L/s) * 15 =75 L/s
AT =T; — T-=22-5=17C.
Aw = w; — w-=0.008-.004 = 0.004.

Qventitation = 1.23 * Vyene * AT + 3000 * Vyope * Aw = 1.23  *75%17
3000*75*.004 = 2468 W.

3. Infiltration load:
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Qinfurration = 1.23 % Vigpyy ¥ AT + 3000 * Vigpyy * Aw

Vinﬁl =V * (air changes per second) = 75.7*4*(1/3600) = 84 L/s

AT =T; — T-=22-5=17C.

Aw = w; — w-=0.008-.004 = 0.004.

Qinfittration = 1.23 * Vyepe ¥ AT + 3000 % Vypp * Aw = 1.23 *84*17
3000*84*.004 = 2767 W.

For Restaurants

(A) Juice Shop

e Transmission load

—Ayan =7.9%4+(2.4x4 - (1.85%x1.5)) = 24.775 m?
— Aglass = 1.85 X 1.5 = 2.775 m?

The glass is double glassed, so U=3.3 watt/m?. K
qwatt = Uwan X Ayau X (Tin —T,)
Riotai=Rai + Rp + Rg + Ri+ R + R + Ry,
R=L/k, where :
L:thikness
K: thermal conductivity
Uvat1 = 1/(Rqi + R, + Rg + R; + R. + Rg + Ry,) , where:

R,;:inside air resistance
R,:Cement plaster resistance
Rg: Hollow Block resitanse

R;: Polystryne Insulator resistance
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R(: Concrete resistance
Rg: Stone resistance

R,,: Outside air resistance

0.02 0.07 ., 0.05 _ 2
Rtotal—12+T+m+m+0 12+ 0.3 =2.0166m k/W

1
Uwall = m =0.49 w/mzk

Qwan = 0.49 X 24.775 X (22 — 5) = 208.9 watt

QGlass = 3.3 X 2.775 x 17 = 155.6717 watt

For Roof : Agyor = 7.9 X 5.77 = 45.583m?

Rtotal= Rasphalt + Rconcrete + Rpolysryne + Rconcrete + Rbrick + Rplaster + Rai +Rao

% 005 , 005, 006 018  0.02 2
o +175+003+175+095+1.2 2.0842m”k/w

U=1/2.0842=0.48 w/m?k
Qroof = 0.48 X 45.583 x 17 = 371.987 watt
For Floor: Ageor = 45. 583m?
Ufloor=0.7575 w/m?k
Grioor = 0.7575 X 45.583 x 17 = 587.05 watt

dTransmmision total For Juice Shop — = qFloor + qRoof + Qwan + 9Glass = 997.213 watt

(B) KFC Shop
e Transmission load
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—Ayan =6.01 x4+ (3.97 x4 —(1.91 x 1.51)) = 37.055 m?

— Aglass = 1.91 X 1.51 = 2.865 m?

—Aftpor =4.59 X7 +5.65x3.97 +4.952 X 1.36 + 0.5 X 4.9 X 4.22
Afioor = 71.56m?

Qwall = Uwall X Awall X (Tin - To) =0.49 X 37.055 X 17 =
308.668 watt

giass = 3-3 X 2.865 x 17 = 160.7265 watt
floor = 0.7575 X 71.56 x 17 = 921.538 watt

qRroof = 0.48 X 71.56 x 17=583.92

dTransmmision total For KFC Sh0p=1974'89 watt

(C) Sshawarema Joint
e Transmission load
All walls is internal walls

—Afipor = 6.96 X 4.91 = 34.1736m?

floor = 0.7575 X 34.1736 x 17 = 440.07 watt

QRroos = 0.48 x 34.1736 x 17=278.856 watt

qTransmmision total For Shawerma]oint=718-926 watt

(D) Cafeteria

e Transmission load
All walls is internal walls

_ASkylights = 23 77 X 19 56 + 14 87 X 522 + 9 72 X 469 +
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17.06 x 1.5 = 613.739m?

f100r = 0.7575 x 613.739 x 17 = 790.424 watt

Asky lights = 3.3 X 613.739 x 17=34430.7 watt

dTransmmision total For Cafeteria=35221'124 watt

e \entilation

-For cafeteria assume in max occupancy per 100 m? = 50, and Ventlation
air req=10L/s/person

The area of the cafeteria = 613.739m?

,S0 the max occupancy= @ = 306.8695

Vyent = 306.8695 X 10 = 3068.695 L/s

Qtotal ventliation = 1.23 x VventAT + 3000VventAW

Qrotar = 1.23 X 3068.695 X 17 + 3000 x 3068.695 x 0.004 = 100990.7525 watt

e [nfiltration
-ACPH=1

. 1
Ving = o= X 613.739 X 4 = 0.6819m? /5=681.9 L/s

Qrotat infittration = 1.23 X 681.9 X 17 + 3000 x 681.9 x 0.004 = 22445 watt
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Qroom total cafteria = Qtotal infiltration +

dTransmmision total For Caf eteria=64778-424‘"’att
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