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אאWאאאאאK 
 

אאWאאW 
1K אאאאK 
2K אאאאK 
3K אאאאאאאK 
4K אאאאK 
5K אK 
6K אK 
7K אאK 
8K אאאK 
9K אאאאK 

10K אאאאאאאK 
 

אאאW 
 אא90K٪ 

 

אאW 
 10אK 

 

אאW 
1K אאאאאאK 
2K אאאאאאK 

 

אאW 
אWאאאא،אאאאK
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אאWאא 
 

 אאאFEא
אאאאאאאאאא

אא (Spreadsheets) (MS Excel)
אאאאאאאאא

אאKאאאאK 
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אWאאא 
אאאE20 –IIאCARRIERK

אאאאאאSIאאW 
 

אWא 
 

אאW 
 

אא א 
א אאא 

א °7.25 
א °− 7.46 

אא 2047 ft 624 m 

א(db)FE F°110 C°3.43 
א(wb)FE F°78 C°5.25 

אאא F°32 C°0 
א(wb)FאE F°37 C°≈ 38.2 

אאא 0.20 0.20 

א Ffthr
BTU800.0 

Km
W1154.0 

אא)/( hoursNGMT −+ -3 hours  
F3–1WEאא 
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אW 
אK 

אK 
 

אאW 
אWmmm 42030 ×× 

אאW 
 J אא28m 
 J אא210m 
 J אא210m 

אאW 
 J אא210m 
 J אא27 m 
 J אא27 m 

 Jא500 
אW 

אא
א

20

N

30
  

F3–1WEאאא 
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אW 
אאkgkgRHwbCdbC /014.0%24),(26,)(43 0 ==°° ω 
אאאkgkgRHwbCdbC /010.0%5.49),(18,)(25 0 ==°° ω 

  

אאאאאאW 
אאאא                                   KmWho

220=   

אאאאא                                      KmWhi
210=            

אא                                               mxw 30.0= 
אאא         KmWkw 8.0=                       

        
א                 KmWx p 16.0=                                  

       
אאא                          mKWk p 16.0=                                   

       
 

אאאא                                      
w

w

p

p

oi k
x

k
x

hhU
+++= 2111  

                    KmWU 28.1=  
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אא)(
w

Q 
 A (m2) U (w/m2K) ∆t (K) Q (W) 

אאא      
N 102 1.8 18 3305  
S 120 1.8 18 3888  
W 63 1.8 18 2041   
E 63 1.8 18 2041  
      11275 

אא       
N 8  5.6 18 806  
S - - - -  
W 10 5.6 18 1008  
E 10 5.6 18 1008  
      2822 

אא       
N 10 3.0 18 540  
S - - - -  
W 7 3.0 18 378  
E 7 3.0 18 378  
     1296 

21600 21600 18 2.0 600  א 

468 468 03 0.26 600 א 

     37461 
F3–2WEאאאאFE 

אא+א+37461                                  א W = 37.461 kW                                    
                
  

אW 
אאא 

( )DFFPNQL ×××= 
W 

 אWN 
 אאאW[ ]WP 

 אFא(WF 
                            1.30- 1.25=                  א for florescent lamps  
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 א     = 1.0 for bulb lamps                        

  א                                                    DF  

  אFEאאאFאE428
20 W،א80.0=DF، 

kWW
QL

560.88560
)8.0(25.120428

==
×××=

                                         

  
אW 

אאאאאאW 
( )..FDqnQ

ss pp ××= 
אאאאאא 

( )..FDqnQ
LL pp ××= 

W 
 אאאא n                                        

 א( Diversity Factor ) אאאא
אאא                      DF    

 אאאא 
Spq 

אאאא     
Lpq      

אאאאאאW 
WqWq

ls pp 4572 == 
                                                                          ..)/( FDpersonqNQp ××=                            

אאkWWQ
sp

800.28288008.072500 ==××= 
אאkWWQ

lp 18000180008.045500 ==××= 
אא

ls ppp QQQ += 
kWQp 800.46000.18800.28 =+= 
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א 
 אאאLא(N)א

אא)( vQא 


o
v v

hVACHQ
×

∆××
=

3600
 

W 
 אא[ ]3mV = 

Wאאא[ ]smV /3=& 
אאאא[ ]kgmvo /3= 

 אאא ACH 
אאmH 4= 

א26002030 mA =×= 
∴א324004600 mAHV =×== 

אא3=ACHFאאE 
אאF)(26,)(43 wbCdbC °°E 

kgmv /917.0 3
0
= 


03600v
VACHm ×

=& 

skgm /18.2
917.03600

24003
=

×
×

=& 
אאkgkJhN /5.69= 

kgkJh /5.790 = 
kgkJhR /0.51= 
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אא   )( RNv hhmQ
s

−= & 
kWQ

sv 330.40)0.515.69(18.2 =−= 
אא)( 0 Nv hhmQ l −= & 

kWQ
lv 800.21)5.695.79(18.2 =−= 

אls vvv QQQ += 
kWQv 130.62800.21330.40 =+= 

 
א)( Rov hhmQ −= & 

kWQv 130.62)0.515.79(18.2 =−= 
 

אאאא ( )radQ  
אאאאאאאW 

                                                                ( )SCIAQrad ××= 
W 

אאאא[ ]kWQrad = 
אא( )2/ mWI = 

א[ ]NoneSC = 
 

אאא
Glass Dierction 

  المساحة الزجاحية
}{ 2mA  

  )I(شدة الإشعاع 
}/{ 2mW SC Qrad (W) 

N 8 130 0.83 863 
S - 150 0.83 - 
W 10 600 0.83 4980 
E 10 660 0.83 4980 
    10832 

F3–3WEאאא 
 

אאאא               kWWQrad 832.1010832 ==  
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אF،WEא(kW) 
  

א 


}{kWQs 
 

lQ 
אא 

tQ 
% 

א 37.461  J 37.461 22.6 

א 8.560  J 8.560 05.2 

אאאא 10.832  J 10.832 06.5 
א 28.800 18.000 46.800 28.2 

א 40.330 21.800 62.130 37.5 

 125.983 39.800 165.783 100 

F3–4WEא 
אאא                                     76.0

783.165
983.125

===
t

s

Q
QSHF  

א                                                       )50(783.165 TRkWQcc ≈=  

  
 



א 172  אא 
 אא J אא 

  
 

  - 55 -

אאא 
א،א……………………………………………… 

אא ………………………………………………. 
אא …………………………………………….. 

אא……………………………………………… 
אאא……………………………………………… 

אא)(
w

Q 
 A (m2) U (w/m2K) ∆t (K) Q (W) 

אאא      
N      
S      
W       
E      
       

אא       
N       
S      
W      
E      
       

אא       
N      
S      
W      
E      
      

א       

א      

אאאא   

אאאא ( )radQ  ( )SCIAQrad ××= 

אאא 
Glass Dierction 

א
א 

}{ 2mA  

א 
)I(  

}/{ 2mW 
SC Qrad (W) 

N     
S     
W     
E      
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אאאא   

אאאW 
FWEאאFHE1000

3600inf ×
×

∆××
=−

o
T v

hVACHQ 

V 
3m  

ACH h∆ 
kgkJ /  

ov  

kgm /3 
TQ −inf  

W 

     

FWEא1000א
3600inf ×

×
∆××

=−
o

S v
TVACHQ 

V 
3m  

ACH T∆ 
C°  

ov  

kgm /3 
SQ −inf  

W 

     

FWEאאST QQ −− − infinf=−LQinf 

 LQ −inf 
W 

  
אאאW 

FWEאאFHE1000
3600

×
×

∆××
=−

o
Tv v

hVACHQ 

V 
3m  

ACH h∆ 
kgkJ /  

ov  

kgm /3 
TvQ −  

W 

     

FWEא1000א
3600

×
×

∆××
=−

o
Sv v

TVACHQ 

V 
3m  

ACH T∆ 
C°  

ov  

kgm /3 
SvQ −  

W 

     

FWEאאSvTv QQ −− −=−LvQ 

 LvQ − 
W 
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אאא( )DFFPNQL ×××= 

N 
  

P 
W  

F 
  

DF  
  

LQ  
W 

     

אאאW 
FWEאא( )..FDqnQ

ss pp ××= 

n 
  

psq 
W  

DF 
  

-  
 

spQ −  
W 

     

FWEאא( )..FDqnQ
lppl ××= 

n 
  

psq 
W  

DF 
  

-  
 

lpQ − 
W 

     

אאאא( ) FDPNQE .1 ××−×= η 

N 
  

( )η−1 
  

P 
W 

DF SEQ −  
W 

     

אאא 

 
אאאא 

( )W 
אאאא 

( )W 
wQ    

radQ    

infQ    

vQ   

LQ    

PQ   

EQ    

TQ   

אאאאWF%10אאאאאE  

אאאא
TSQ  TLQ 

( )kW 
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( )kW 
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אאא 
א،אWאא،א

אאWא
אאWאא–אאאא

אא)(26,)(43 wbCdbC °°
אאא)(18,)(25 wbCdbC °°

אא)(
w

Q 
 A (m2) U (w/m2K) ∆t (K) Q (W) 

אאא      
N 102 1.8 18 3305  
S 120 1.8 18 3888  
W 63 1.8 18 2041   
E 63 1.8 18 2041  
      11275 

אא       
N 8  5.6 18 806  
S - - - -  
W 10 5.6 18 1008  
E 10 5.6 18 1008  
      2822 

אא       
N 10 3.0 18 540  
S - - - -  
W 7 3.0 18 378  
E 7 3.0 18 378  
     1296 

21600 21600 18 2.0 600  א 

468 468 03 0.26 600 א 

אאא37461  א 

אאאא ( )radQ  ( )SCIAQrad ××= 

אאא 
Glass Dierction 

א
א 

}{ 2mA  

א 
)I(  

}/{ 2mW 
SC Qrad (W) 

N 8 130 0.83 863 
S - 150 0.83 - 
W 10 600 0.83 4980 
E 10  660 0.83 4980 
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אאא10832  א 

אאאW 
FWEאאFHE1000

3600inf ×
×

∆××
=−

o
T v

hVACHQ 

V 
3m  

ACH h∆ 
kgkJ /  

ov  

kgm /3 
TQ −inf  

W 

    - 

FWEא1000א
3600inf ×

×
∆××

=−
o

S v
TVACHQ 

V 
3m  

ACH T∆ 
C°  

ov  

kgm /3 
SQ −inf  

W 

    - 

FWEאאST QQ −− − infinf=−LQinf 

 LQ −inf 
W 

  J 
אאאW 

FWEאאFHE1000
3600

×
×

∆××
=−

o
Tv v

hVACHQ 

V 
3m  

ACH h∆ 
kgkJ /  

ov  

kgm /3 
TvQ − 

W 

2400 3 28.5 0.917 
  

62130 
 

FWEא1000א
3600

×
×

∆××
=−

o
Sv v

TVACHQ 

V 
3m  

ACH T∆ 
C°  

ov  

kgm /3 
SvQ −  

W 

2400 3 18 0.917 
  

39258  
 

FWEאאSvTv QQ −− −=−LvQ 

 LvQ − 
W 
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 22845  

אאא( )DFFPNQL ×××= 

N 
  

P 
W  

F 
  

DF  
  

LQ  
W 

428 20 1.25 0.8 
  

8560 
 

אאאW 
FWEאא( )..FDqnQ

ss pp ××= 

n 
  

psq 
W  

DF 
  

-  
 

spQ −  
W 

500 72 0.8 -   
28800 

FWEאא( )..FDqnQ
lppl ××= 

n 
  

psq 
W  

DF 
  

-  
 

lpQ −  
W 

500 45 0.8 -   
18000 

אאאא( ) FDPNQE .1 ××−×= η 

N 
  

( )η−1 
  

P 
W 

DF SEQ −  
W 

- - - - - 

אאא 

 
אאאא 

( )W 
אאאא 

( )W 
wQ 37460 -  

radQ 10832 -  

infQ - -  

vQ 39285 22845 

LQ 8560 -  

PQ 28800 18000 

EQ - -  

TQ 124937 40845 
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אאאאWF%10אאאאאE  

TSQ 
( )kW 

TLQ 
( )kW 

137.470 40.845 
אאאא

  178.315 

 
Wאאאאא
אK 
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אאW 
    1אW(Floor Area Method) 

              א                                          2/30.0 mkW   

                                                          26002030 mA =×=         
   

  אא               })/{( 2mkWqAQcc ×=    
                                                                 )5.51(18030.0600 TRkWQcc ≈=×=  

         
  2אאW (Air Mixing Ratio) 

אאא
3600

VACHV ×
=& 

smV /2
3600

24003 3=
×

=& 
 

א4:1אא، 
smVs /1025 3=×=& 

ASHRAEW
sm

TROR
/

5 3=
TR

sm /20.0
3

 
אאאאsmVs /10 3=& 

 
    אא                         TRQcc 50510 =×=           

Wאא 
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אW 
אאkgkgwRHwbCdbC /003.0%53),(0,)(3 0 ==°° 

אאאkgkgwRHwbCdbC /0084.0%47),(16,)(23 0 ==°° 
אFאאE 

 A (m2) U (w/m2K) ∆t (K) Q (W) 

אאא      
N 102 1.8 -20 -3672  
S 120 1.8 -20 4320-   
W 63 1.8 -20 -2268   
E 63 1.8 -20 -2268  
      -12528  

אא       
N 8  5.6 -20 -896  
S - - - -  
W 10 5.6 -20 1120-   
E 10 5.6 -20 -1008  
      3136-  

אא       
N 10 3.0 -20 -600  
S - - - -  
W 7 3.0 -20 -420  
E 7 3.0 -20 -420  
     -1440 

24000- 24000- 20- 2.0 600  א  

780- 780- 5- 0.26 600 א 

     -41884 
F3–5WEאאאشتاء ( א( 

אא+א+א        :                         kWW 884.4441884 −=−      

אFא              (                       kWQL 560.8=  
 

אW 
אאkWQ

sp
800.28= 

אאkWQ
lp

800.18= 
אא

ls ppp QQQ += 
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kWQp 800.46000.18800.28 =+= 
אאmH 4= 

א26002030 mA =×= 
∴א324004600 mAHV =×== 

אא3=ACHFאאE 
אאF)(0,)(3 wbCdbC °°E 

kgmv /784.0 3
0
= 


03600v
VACHm ×

=& 

skgm /55.2
784.03600

24003
=

×
×

=& 
אא 

kgkJh /0.90 = 
kgkJhR /5.44= 

kgkJhN /5.30= 
אא 

)( RNv hhmQ
s

−= & 
kWQ

sv 700.35)5.445.30(55.2 −=−= 
אא 

)( Nov hhmQ
l

−= & 
kWQ

lv 826.54)5.300.9(55.2 −=−= 
אא 

vlvv QQQ
s
+= 

kWQv 526.90−=⇒)826.54(700.35 −+−=vQ 
אאאא ( )radQ  

 אאאא
K 
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אF،WEא)kW( 
  

א 


}{kWQs 


lQ 
אא

tQ 
א 884.44−  J 884.44− 

الإضاءةأحمال  8.560  J 8.560 
א 28.800 18.000 46.800 

حمل التهوية 700.35− 826.54− -90.526 

אא -43.224 -36.826 -80.050 

F3–6WEא 
 

אאאאאא
hrBTUskcalkW /273324/212.19050.80 === 
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1KאאאאאאFE

א240
m
W 

2KאFEאאאא 5 L/s؟ 
3Kא100 mmאאאאא،
FEאא

Km
W035.0K 

4KאאאאאאאW 
)(25),(30 wbCdbC °°
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א m&  skg / Mass flow rate 

א m kg  mass 

אLאw
m&  skg /  Condensed water 

אא am&  skg /  ِAir mass flow rate 

א p  Pa  Total pressure  

א p∆  Pa  Pressure difference 

אא ap  Pa  Air  pressure 

א vp  Pa  Vapor pressure 

אאא pc kgKJ  Specific heat 

א ccQ  W  Cooling coil capacity   

א hcQ  W  Heating coil capacity   

אאא sQ  W   Sensible heat load   

אאא lQ  W  latent  heat load 

אא aV  3m  Air vlome 

א vV  3m  Vapor volume  

אאא aT K  Air temperature 

אא vT  K  Vapor temperature 

אאא dbT  C°  Dry bulb temperature 

אאא wbT  C° Wet bulb temperture 

אא RH %  Relative humidity 

אא ω kgkg  Specific humidity 

אא tQ  W Total load 

א TR  TR  Ton of Refrigeration 

אאFאE cQ W  Wall gains (conductive heat gains) 

א rQ W  Radiation load 
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א p
Q W  Heat gains from people 

א lQ  W  Heat gains from lghts  

א vQ  W  Ventilation load 

א eQ W  Heat gains from equipment 

 mQ W  Miscellaneous  loads 

אאא SHF  -  Specific heat factor 

אאאאU  KmW 2  Overall heat transfer coefficient 

אאא
א RT C°  Room or space  temperature 

אאאא iT C°  Internal temperature 

אאא oT C°  Outside temperature 

אאא ST C°  Supply air temperature 

אא T∆  C°  Temperature difference 

א I 2mW  Radiation intensity 

א α  -  Absorptivity factor 

אאאאאi
h  KmW 2  Internal heat transfer coefficient 

אאאא
o

h  KmW 2  External heat transfer coefficient  

א h kgkJ  Enthalpy 

א SC  -  Shading coefficient 

אא vs
Q W  Ventilation load -sensible 

אא vlQ W  Ventilation load -latent  

אאאא
א o

v  kgm3  Specific volume@ outside 
conditions 

אאא fgh  kgkJ  Latent heat of vaporization 

א V  3m  volume  

אא Q 13 −sm  Discharge (volume flow rate) 
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 Nn , -  number 

א F -  Lamps factor 

א DF -  Diversity factor 

א η  -  efficiency 

א sη  -  Saturation efficiency 

אא η  -  Contact factor 

אאא ACH  1−hr  Air change per hour 

א CL  W  Cooling load 
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