
 

 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

אא  

אאאא  




א

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א ١٧٢ אאא 
 אא א 

  
 

 

אאWאאא 
אאW 

אאW 
• אאאאאאK 

• אאאאאK 
• אאK 
• אאK 
• אאאאאאK 
• אK 

אאאW 
אאאא١٠٠אK٪ 

אאW 
٥K 

 
 



א ١٧٢ אאא 
 אא א 

  
 

 

אאאWא 
Design Conditions 

 
אאאאאאאאאא

אאאאאאאאא
אאKאאאא

،אאאא
אאאאאא

97.5%אאK 
 

   



א ١٧٢ אאא 
 אא א 

  
 

 

אWDesign Conditions 

 JאאOutdoor Conditions  
 אאאאאא

אאאW 
C°26  wet-bulb temperature (wb) b-         C°43  dry-bulb temperature (db) a- 

אאאאאאאא
אW 

          a- dry-bulb temperature ( db) C°3                        b-  wet-bulb temperature ( wb) C°0      
hr Jan. Feb. Mar. Apr. May Jun. 
 db wb db wb db wb db wb db wb db wb 
1 15.38 12.44 17.00 14.22 20.33 17.28 22.89 18.61 25.67 20.56 27.33 21.61 
2 14.44 12.06 16.11 13.89 19.44 17.00 22.00 18.33 24.78 20.06 26.44 21.38 
3 13.72 11.83 15.39 13.61 18.72 16.72 21.28 18.11 24.06 19.83 25.72 21.17 
4 13.17 11.61 14.83 13.39 18.17 16.56 20.72 17.89 23.50 19.67 25.17 21.00 
5 13.00 11.50 14.67 13.33 18.00 16.50 20.56 17.89 23.33 19.61 25.00 20.94 
6 13.33 11.67 15.00 13.44 18.33 16.61 20.89 17.94 23.67 19.72 25.33 21.06 
7 14.22 12.00 15.89 13.78 19.22 16.89 21.78 18.28 24.56 20.00 26.22 21.28 
8 15.83 12.67 17.50 14.39 20.83 17.44 23.39 18.78 26.17 20.44 27.83 21.78 
9 18.17 13.50 19.83 15.22 23.17 18.17 25.72 19.44 28.50 21.11 30.17 22.39 

10 20.83 14.50 22.50 16.17 25.83 19.00 28.39 20.28 31.17 21.89 32.83 23.11 
11 23.83 15.56 25.50 17.17 28.83 19.49 31.39 21.11 34.17 22.67 35.83 23.83 
12 26.67 16.56 28.33 18.06 31.67 20.72 34.22 21.89 37.00 23.39 38.67 24.56 
13 28.83 17.28 30.50 18.72 33.83 21.33 36.39 22.50 39.17 23.94 40.83 25.11 
14 30.22 17.72 31.89 19.17 35.22 21.72 37.78 22.83 40.56 24.33 42.22 25.44 
15 30.78 17.89 32.44 19.33 35.78 21.89 38.33 23.00 41.11 24.44 42.78 25.56 
16 30.22 17.72 31.89 19.17 35.22 21.72 37.78 22.83 40.56 24.33 42.22 25.44 
17 29.00 17.33 30.76 18.78 34.00 21.39 36.11 22.56 38.89 24.00 41.00 25.17 
18 27.06 16.67 28.72 18.17 32.06 20.83 34.61 22.00 37.39 23.50 39.06 24.67 
19 24.72 15.89 26.39 17.44 29.72 20.22 32.28 21.39 35.06 22.89 36.72 24.11 
20 22.44 15.11 24.11 16.67 27.44 19.50 30.00 20.72 32.78 22.28 34.44 23.50 
21 20.44 14.39 22.11 16.00 25.44 18.89 28.00 20.17 30.78 21.78 32.44 23.00 
22 18.67 13.72 20.33 15.39 23.67 18.33 26.22 19.61 29.00 21.28 30.67 22.50 
23 17.28 13.22 18.94 14.94 22.28 17.89 24.83 19.22 27.61 20.89 29.28 22.17 
24 16.22 12.78 17.89 14.50 21.22 17.56 23.78 18.89 26.56 20.56 28.22 21.83 

F٤–١WEאאאאא 
Riyadh Cooling Design Temperature Profile  

 
 
 
 
 

hr July August Sept. Oct. Nov. Dec. 



א ١٧٢ אאא 
 אא א 

  
 

 

 
 JאאאIndoor Conditions 

 אאאאאאאW 
 

אאא  CCa °→° 5.255.23:                      
 Jאא                                       RHRHb 6040: → 

 
אאאCCa °→° 5.235.21:                 
אא   RHRHb 3020: →                     

אאאאאK 
 

 
אSupply Point Room 

 db wb db wb db wb db wb db wb db wb 
1 27.09 21.61 27.89 21.61 26.44 20.56 24.00 19.00 19.78 16.89 16.44 13.78 
2 27.00 21.39 27.00 21.39 25.56 20.33 23.11 18.72 18.89 16.56 15.56 13.44 
3 26.28 21.17 26.28 21.17 24.83 20.11 22.39 18.50 18.17 16.33 14.83 13.17 
4 25.72 21.00 25.72 21.00 24.28 19.94 21.83 18.33 17.61 16.17 14.82 13.00 
5 25.56 20.94 25.56 20.44 24.11 19.89 21.67 18.28 17.44 16.11 14.11 12.94 
6 25.89 21.05 25.89 21.05 24.44 20.00 22.00 18.39 17.78 16.22 14.44 13.06 
7 26.78 21.28 26.78 21.28 25.33 20.24 22.89 18.67 18.67 16.50 15.33 13.38 
8 28.39 21.78 28.39 21.78 26.94 20.72 24.50 19.17 20.28 17.06 16.94 14.00 
9 30.72 22.79 30.72 22.39 29.28 21.39 26.83 19.83 22.61 17.78 19.28 14.83 

10 33.39 23.11 33.39 23.11 31.94 22.11 29.05 20.61 25.28 18.67 21.94 15.78 
11 36.39 23.89 36.39 23.89 34.94 22.89 32.50 21.50 28.27 19.56 24.94 16.78 
12 39.22 24.56 39.22 24.56 37.78 23.67 35.33 22.22 31.11 20.39 27.78 17.72 
13 41.39 25.11 41.39 25.11 39.94 24.17 37.50 22.83 33.28 21.00 29.94 18.39 
14 42.78 25.44 42.78 25.44 41.33 24.56 38.89 23.22 34.67 21.39 31.33 18.83 
15 43.33 25.56 43.33 25.66 41.89 24.67 39.44 23.33 35.22 21.56 31.89 19.00 
16 42.78 25.44 42.78 25.44 41.33 24.56 38.89 23.22 34.67 21.39 31.33 18.83 
17 41.56 25.17 41.56 25.17 40.11 24.22 39.67 22.89 33.44 21.06 30.11 18.44 
18 39.61 24.67 39.61 24.67 38.17 23.72 35.72 22.33 31.50 20.50 28.17 17.83 
19 37.28 24.11 37.28 24.11 35.83 23.17 33.39 21.72 29.17 19.83 25.83 17.11 
20 35.00 23.50 35.00 23.50 33.56 22.56 31.11 21.11 26.89 19.17 23.56 16.33 
21 33.00 23.00 33.00 23.00 31.56 22.00 29.11 20.50 24.89 18.50 21.56 15.61 
22 31.22 22.56 31.22 22.56 29.78 21.50 27.33 20.00 23.11 17.94 19.78 15.00 
23 29.83 22.17 29.83 22.17 28.39 21.11 25.94 19.61 21.72  17.50 18.39 14.50 
24 28.78 21.83 28.78 21.83 27.33 20.83 24.89 19.28 20.67 17.17 17.33 14.11 

F٤–٢WEאאאאא 
Riyadh Cooling Design Temperature Profile  
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אאאאאאא
אאKאאאאא

אKאאאאאW J 
( )ttt RS ∆−=FE ( )Ct °−=∆ 128ASHRAEK 
( )ttt RS ∆+=FE ( )Ct °−=∆ 2015ASHRAEK 

אאא(Qs) Sensible heat 
אאאאאאאFEא

אאאאאKK 
אאאאאW 

W 
אא}/{ skgam =& 

}/{אאאא kgKkJpc = 
אאא}{ CT °=∆ 

אאאLatent heat(Ql)  
אאאאאאאאאא

אאאאאW 
W 

אאאא}/{ kgkJfgh = 
אאא}/{ kgkgw =∆ 

אא}/{ kgkJh =∆ 
אאאאאאאאאK 

W 
kWQs 16=kWQl 4.6=Kאאא

..%50),(25 HRdbC°אאK 
אאאtpcamsQ ∆××= & 

C
pcam

sQ
STRT °=

×
=

×
=− 6.10

006.15.1
16

&
 

CSTRT °=− 6.10∴ 



א ١٧٢ אאא 
 אא א 

  
 

 

אאאאאCST °=−= 4.146.1025 
אWwhmQ fgal ∆××= & 

fga

l
SR hm

Q
ww

×
=−=∆
&

ω 

אאkgkJh
fg

2500= 
אאאאW 

kgkg
hm

Q
ww

fga

l
SR 0017.0

25005.1
4.6

=
×

=
×

=−=∆
&

ω 

kgkgwR 012.0=אאW 
kgkgRS 0085.00017.00102.0 =−=∆−= ωωω 

 
אאאאאא(S)

אאK 
אאאאאRHdbC %50),(25°skg /5.1

אאאF٤ J٣KE 
 

א
א

)(m& 
א(S) 

אאא)(db אא)(ω 

skg C° kgkg
1S 1.5 14.4 0.0085 

2S 2.5 18.6 0.0092 

3S 3.0 19.7 0.0093 

4S 3.5 20.5 0.0095 
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
F٤–١WEאאא 

 
א(S)אRSSSS ,,,, 4321א

אאאא Sensible heat factor (SHF)אא
אRoom Sensible Heat Ratio line (RSHR)  

אאאSensible heat factor (SHF) 
אאאאאאאא

אsensible heat factor (SHF)W 
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אאאאFאREאאSK
אא،אאאא(SHF)

אאאאאKאאא
אאאאאאK 

אאאאWHuman Thermal Comfort  
אאאאאKאאא

אאא،אאאאא
אאאאאאא



א ١٧٢ אאא 
 אא א 

  
 

 

א،אאאאאא،אא
אאKאא،אאא

אאאאאא
אאאK 

 אאאאKאא
אאאאאKPerspiration slows downK

אאאאאK 
אאא

אאאאK 
 אאאאאא،אא

אאKKאאא Fanger W 
nrespiratioskin QQQ &&& ±±= 

nrespiratioECskinERC QQQQQ )()( &&&&& ±+±±±= 
א(+)(-)  אא)( skinQ&א

)( nrespiratioQ&א)( CQ&א)( RQ&א)( EQ&א
אאאאאא

אאאאאא metabolic heat 
generation 

אאאאאאW 
אאKW 

–אאא(dry bulb temperature) 
אאא(mean radiant temperature) 

א(relative humidity) 
אא(air velocity) 

אW 
אא(clothes insulation) 

א(level of activity) 
 



א ١٧٢ אאא 
 אא א 

  
 

 

אאאא)(db 
אאאאFEאא

FאאאEאאאא
אאFאEא6330 ′′−אאKאאא

אאאאK 
אאאEffective Temperatureאאא 
 F100% Eאאאאא

אא15-25 fpmK 
אאאא68 0F(20 0C)אאאא

אאאW 
 

אא אא%
C°F°

25.678 10 
24.4 76 20 
23.9 75 30 
23.3 74 40 
22.8 73 50 
22.272 60 
21.7 71 70 
21.170 80 

F٤–٤WEאאאFאE 

 



א ١٧٢ אאא 
 אא א 

  
 

 

אאא0 71אF (22 0C) אאאאאא
אW 

אא אא
% 0C0F

26.7 80 25 
26.1 79 30 
25.6 78 40 
25.0 77 50 
23.9 75 60 
23.3 74 70 

F٤–٥WEאאאFE 
 

אאcomfort zoneאאא 
אאאאאאאא

אאאאא 
 

[26.7°C][21.2°C]
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 
F٤–٢WEאא 

 



א ١٧٢ אאא 
 אא א 

  
 

 

אא 
 אאאאאאKאא

אאא،א(ASHRAE)min/30 ftא
min/30 ftאK 

אF(Mean Radiant Temperature 

 אאאאאאאא
אאאאאK 

א(Relative Humidity) 
 אאFE 

אאאW 
אא(Clothes Insulation) 

אאאא
אאאKאאFE،אא

אFאEאFאאאE 
א(Level Of Activity) 

אאא،א،אאא
אאאאאאKאאאאא

אאאאאא
87 Wא115 Wאאאאא

א440 א WKאאאא
אאאK 

אאאא،אאאא
א1000 ppmKאא

אאאאאא(Indoor Air Quality, IAQ) 
 
 
 



א ١٧٢ אאא 
 אא א 

  
 

 

אWVentilation Requirements 
אF٤ J٥Eאאאאאאאאא

אאKאאאא( )s
L

אאאאאאא[Air changes per hour (ACH)]K 
 

א ACH ( )s
L 

١K 1.5-310 

٢K 10-208 

٣Kא 208 

٤Kא510 

٥K 510 

٦K 410 

٧K 213 

٨K 2-410 

٩K 0.5-18 

F٤ J٦WEאא 

 
 



א ١٧٢ אאא 
 אא א 

  
 

 

 
 JאWאאFאאאאEאאא

FאאאאEאאאאאא
אאאאאK 

 Jאאא(SHF)אאאאאא
אאאK 

 JאאאאאWאאאא،א،W،אא
אאאK 

 JאאWאאאאאא
אאאאא 

 Jאאאאאאאא
אאאאאאK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 אא א 

  
 

 

 
١ Jאאא؟אאא 
٢ Jא؟؟אאאאא 
٣ Jsm /0.1 3אאא)(28),(32 wbCdbC °°RHdbC %100),(20°K

אאאאאאאאK 
٤ Jאאא(S)אא(R)

KT 9=∆KאאאאאW 
iאאא%80=SHF 

iiאאאRHdbC %50),(5° 
٥ JRHdbC %50),(21°א14 kWאא1.5 kW 

אאאאC°12Kאאאאא
אK 

 
 

  
  
  
  
  
  
  
  


