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  حراريمصادر الكسب ال
@ @@@@@@ãa‡î@sï¢@êÝ‚a†@¶a@ï¨a@xŠb‚@æà@ñŠa‹¨a@kÙÜa@óÜaŒa@µÉà@ïy@‡îm@kÝnî

@@@ï¨a@ðÝÌb“Ü@óya‹Üa@pbjÝn¾@bá÷þà@bïÝ‚a†@bÐ‹Ä@N@@@@@@kÙÜa@Š†b—à@âïÕm@kbå¾a@æà@ì
@æà@ó»båÜa@ÚÝm@ì@óïuŠb©a@Š†b—¾a@ôám@ì@ÒïÙ¾a@ï¨a@xŠb‚@æà@ò†ŠaíÜa@ÚÝm@¶a@ñŠa‹¨a

¨a@Þ‚a†óïÝ‚a‡Üa@Š†b—¾a@ôám@ì@ï@N@@@@kØ@ì@‘í«@ñŠa‹y@kØ@¶a@çbq@âïÕm@Ûbåè@ì
@@@@@@@Šbïn‚ý@ì@ï¨a@Þya†@óía@òŠa‹¨a@ójä@óÐ‹É¾@ñŠì‹š@âïÕnÜa@a‰è@ì@æàbØ@ñŠa‹y

óvïz–@òŠí—i@óií ‹Üa@óÜaŒa@ì@‡înÜa@òéuaN@ @
@ðÝî@b·@óïuŠb©a@ñŠa‹¨a@kÙÜa@Š†b—à@˜ƒÝnm@ìZM@ @
Q@N@ñŠa‹y@kØ@ðá“Üa@ËbÉ’ýa@óvïnäZ@ @
aM@óïÝ‚a‡Üa@óï÷b“äýa@íÜa@ì@ðÝ‚a‡Üa@tbqýa@À@˜nº@ñ‰Üa@ì@xbuÜa@ßþ‚N@ @
lM@Þ‚a‡Üa@¶a@Þï–ínÜbi@ÞÕnåî@ñ‰Üa@ì@ÓíÕÜa@ì@óïuŠb©a@çaŠ‡§a@í@ôÝÈN@ @
R@NçaŠ‡u@æà@ïzÝÜ@ðuŠb©a@ð÷b“äýa@ÓþÍÜa@ßþ‚@òŠa‹y@ßbÕnäa@@×‹Ð@ÞÉÑi@Úïibj’@ì@ÓíÕì

uŠ†óÐ‹ÍÜa@Þ‚a†@öaía@ì@ðuŠb©a@öaía@òŠa‹y@N@ @
S@N@@@óï÷b“äýa@Ê aíÕÜa@È@óÑïÙà@Ì@òŠìba@æØbàýa@æà@òŠa‹¨a@ßbÕnäa@óvïnä@ñŠa‹y@kØ

ÒïÙ¾a@ï¨a@Þ‚a†@¶a@ÓíÕÜa@ì@pbïšŠýa@ìN@ @
T@Nï¨a@Þ‚a†@¶a@ðuŠb©a@öaía@ÞÝ¦@óvïnä@æàbØ@ì@‘í«@ñŠa‹y@kØ@N@ @
@ @

Š†b—¾a@bàa@ðéÐ@óïÝ‚a‡ÜaZM@ @
Q@Nóï÷bi‹éÙÜa@òöbšýaN 
R@Nï¨a@ðÝÌb’@æà@óåàbØ@ì@óí«@òŠa‹yN@ @
S@N@@@@êib’@bà@ì@íéÜa@òéua@ì@óï÷bi‹éÙÜa@pbØ‹a@Þrà@ï¨a@Þ‚a†@pa‡Éà@ì@òéua@æà@òŠa‹y

óåàbØ@ìa@óí«@çíÙm@‡Ô@ì@ÚÜˆN@ @
@@@@̈ a@ó§bÉ¾@óïÐbØ@‡înÜa@òéua@óÉ@çíÙm@ça@k°@ÚÜˆ@¶a@óÐbšc@@@@@öaíè@æà@ñŠa‹¨a@Þá

×‹Ñnà@‹‚a@ñŠa‹y@kØ@ì@óîíénÜaN@ @
@ @

@@@@@@@@ò‹ÕÑÜa@óïáèa@ì@laívÝÜ@óÜíjÕ¾a@óÔ‡Üa@‡Ém@ì@óÜíéi@ëþÈa@óuŠ‡¾a@pa‹ÕÑÜa@lby@æÙº
@@@@@@óÜb¾a@Þy@À@âÙznm@Üa@óïï÷‹Üa@ÞàaíÉÜa@æà@bèŠa‡Õà@ìa@óiía@N@@@çbïyýa@Éi@À

nÜa@‘‡åéà@ôÝÈ@æÙÜ@ì@óÕïÔ‡Üa@óibuýa@Þïznm@@@óåÙá¾a@óîŠa‹¨a@Š†b—¾a@óÐbØ@ðÉî@ça@ÒïïÙ
öaía@ÒïïÙm@óàíÅåà@ôÝÈ@ÂÝm@Üa@N@@@@@@@µáƒnÜa@ôÝÈ@aŠ†bÔ@‘‡åé¾a@çíÙî@ÛaŠ†ýa@a‰éi@ì



 

@@@@@@óîbÍÝÜ@bjÉ–@êäíØ@ìa@ÖïÔ‡Üa@Þ¨a@óÜbzna@‡åÈ@ðÕå¾aN@@@@@@Þá¨a@pbiby@˜ƒÝà@ëbä†c
ðÝî@báØ@ì@ñŠa‹¨aZM@ @

@ @
@ @

  حسابات الحمل الحراري
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Q= U* A*(CLTD)c 



 

U= Overall Heat Transfer, W/ sq. m.C 

A= Area, sq m  

(CLTD)c=Cooling Load Temperature Difference 

(Corrected), C 
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ASHRAE American Society of Heating, Refrigerating and 

Air Conditioning Engineers 

Our                                                              Assumed 

Conditions 

Tr=٢٥.٥ C                                                                    Tr = ٢٣ C 

To=٣٥ C                                                                       To = ٥٠ C 

Daily  range change in  temperature ١١.٦ C            Dr = ١٨ C 

(Daily Average Maximum- Daily Average Minimum) Temp. 

at the sever summer mount 

Average outside temperature change ٢٩.٤ C     Toc =To-

Dr/٢ 

(Average Maximum + Average Minimum)/٢ At Design day 

 

Latitude ٤٠ North                                                      = ٣٢ 

North 

 Peak Load at    July ٢١                                                = 

August 

CLTDc={ (CLTD+LM)* K(٢٥.٥-Tr)+(Toc-٢٩.٤)}* f  



 

  حيث

LM معامل تصحيح لخط العرض  

K معامل تصحيح للون السقف 

 للون الغامق ١.٠ يساوي  

 للون الفاتح  ٠.٥و  

f   معامل لوجود تهوية بين السقف الثانوي و السطح 

 عند عدم وجود تهوية في الفسحة  ١.٠اوي و يس 

 ميكانيكية  عند وجود تهوية ٠.٧٥و يساوي 

  -:يمكن ابجاد معامل انتقال الحرارة من خلال المعادلة التالية

  

U= ١/fi+ X١/K١+ X٢/K٢+ X٣/K٣+ X٤/K٤+ ------Xi/Ki+ ١/fo 

Where 

X١, X٢, X٣, X٤, ------- Xi Thickness of wall constructions 

K١,K٢,K٣,K٤, ----Ki  Thermal conductivities of the walls 

materials. 

And fi            = Inside film coefficient 

        Fo          = outside film coefficient 

Take fi          = ٩.٣٧ W/sq. m C for stagent air 

In summer fo =٢٢.٧ W/sq.m C for wind speed of ٢٤Km/h 

In winter    fo = ٣٤.٧ W/sq.m C for wind speed of ٢٤Km/h 
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Qs= A*{Sc*SHGmax.*CLF} 

Where 

Sc           = shading coefficient 

SHGmax= Solar heat gain maximum, W/sq.m 

CLF       = Cooling load factor 

A            = Glass area, sq.m 

  بالتوصيلالحرارة  - ٢  

Qc= A*U*(CLTD)c 

Where 

(CLTD)c= CLTD+(٢٥.٥-Ti)+ (To-٢٩.٤) 

U           = Glass heat transfer coefficient, W/sq.m C 

Qt=Qs+Qc 
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  حرارة محسوسة 

َQs( W) = ١.٢٢ V*(To-Tr) 

V        = Volume rate in cu.m/s 

           = Air change factor* Volume of the space  

To,Tr = Outside and inside temp.  C 

 حرارة آامنة 

Ql(W)= ٢٩٤٠ V*(Wo-Wi) 

Where 

Wo and Wi = Moisture content outside and inside (Kg)/ Kg 

dry air 

V= Flow rate in cu.m/s@ @
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 Factor= RU W/sq.mMSP W/sq.m 

Ql(W)= Q~R*Factor@ @
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Qs= Factor * No. of Equipments  

Ql= Factor * No. of Equipments 

@óïÜbnÜa@óÜ†bÉ¾a@æà@óàbÉÜa@òéuýa@ìZM@ @

Qs(W)= (kW Rating)*(Q-eff.)/eff.@ @

xM@™bƒ’ýa@ @
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@ï¨a@À@™bƒ’ýa@†‡È@‡î‡znÜ@ãbÈ@ÞÙ“i @ò†bÑnýa@æÙº@pbïš‹ÑÜa@æà

óïÜbnÜaZ@M@@ @

١٠ sq.m/person fo office 

٢٠ sq.m/person for mangers office 



 

٦ sq.m/person for open area 

٢ sq.m/person for restaurant 

١.٥-١ sq.m/person for stores and unions 

Qs(W)= Factor*No. of persons 

Ql(W)= Factor*No. of persons 
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Qs(W)= Q~R* V*(To-Tr)@ @

M@óåàbØ@òŠa‹y 

Ql(W)=RYTP*V*(Wo-Wi)@ @

@M@ÙÜa@òŠa‹¨aóïÝ 

Qt=Qs+Ql 
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SHR= qs/(qs+ql) 
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ðÝ‚a‡Üa@H@óÕä@ça@ì@óïjåÜa@óií ‹Üa@zåà@Êà@Â©a@a‰è@Ê bÕmYP % @óuŠ†@†‡¥

öaía@ïé¤@òŠa‹y@N@zåà@Êà@Â©a@Ê bÕm@‡åÈ@Œbé§a@õ‡ä@óÕä@bÉj @ôÕjm@ì
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(١-BF)= (Tr-Ts)/(Tr-Tc) 



 

  

@ìóïÜbnÜa@óÜ†bÉ¾a@æà@béiby@æÙº@éa@öaía@óïáØ@ça@ @

V = Qs/١.٢٢*(Tr-Tc)*(١-BF) 

Where 

Qs= Sensible heat, kW  

V= Volume flow rate, cu.m/s 

Tr= Inside temp.,C 

Tc= Apparatus dew point temp., C 

Ts= Supply temp., C 

BF= By-pass factor@ @

@æÙÜ@ì@óàíÅå¾a@Ëíä@æÈ@‹ÅåÜa@Íi@ëþÈa@‹Øˆ@báØ@Þ—znî@ì@@oibq@ïévnÜa@öaíè@ß‡Éà@ça

a‹Üa@öaía@pý‡Éà@†‡±@óàíÅå¾a@Ëíä@Þá¨a@†‡±@báØ@öaía@„Ñä@pa‡yì@À@ðÕåÜa@ì@Êu

‡înÜa@ÒÝà@ôÝÈ@ñŠa‹¨a.  

  

  منظومة مجاري الهواءتصميم : الجزء الثاني 
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ðèZM 

c@@M  @óÈ‹Üa@ÞïÝÕm@óÕî‹ Velocity Reduction Method   @@ @

 Equal Pressure Drop Methodطريقة هبوط الضغط المتساوي   - ب

       Static Region Method  طريقة اعادة آسب الضغط الاستاتي -ج



 

               

      


