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 (يصبسعخ لبعخ) كجٛشح سٚبظٛخ لبعخ فٙ ْٕاء ركٛٛف َظبو لأيضم رغشٚجٛخ ٔ عذدٚخ دساسخ عُٕاٌ انشسبنخ أ الاغشٔؽخ:
اسخ ثٕاسطخ دُٚبيٛك انسٕائم ْزِ انذساسخ رزؾشٖ ثشكم رغشٚجٙ ٔعذد٘ انظشٔف انجٛئٛخ  انذاخهٛخ انزٙ رسٕد فٙ لبعخ سٚبظٛخ كجٛشح ٔ يكٛفخ يٛكبَٛكٛب , ٔرزى ْزِ انذس يهخص انجؾش:

انُٓذسٙ, ٔاٌ انغشٚبٌ  51ANSYSظًٍ ثشَبيظ  Design Modelerثٕاسطخ ثشَبيظ  رى رصًٛى ٔثُبء انفعبء انذاخهٙ نهجُبٚخ انُٓذسٙ,  ANSYS 15ظًٍ ثشَبيظ CFDانؾسبثٙ 

( عٍ PDE) ( نؾم انًعبدلاد انزفبظهٛخ انغضئٛخ انؾبكًخFVMانز٘ ٚعزًذ عهٗ اسزخذاو غشٚمخ انفشٔق انؾغًٛخ ),ANSYS 51ظًٍ ثشَبيظ Fluent15انضلاصٙ انجعذ ؽم ثٕاسطخ ثشَبيظ 

انزٙ رسزعًم نؾم يعبدلاد انؾفظ )يعبدنخ الاسزًشاسٚخ ٔيعبدنخ انضخى ٔ ,Numerical methodsغشٚك رؾٕٚم ْزِ انًعبدلاد انزفبظهٛخ انٗ يعبدلاد عجشٚخ ٚسٓم ؽهٓب ثبنطشق انؾسبثٛخ

نخ يكَٕبد انخهٛػ )ثخبس انًبء ٔ رشكٛض صُبئٙ أكسٛذ انكبسثٌٕ ( ٔاٌ انُزبئظ انعذدٚخ ( ٔ ؽم يعبدK-ɛ standard modelانطبلخ ( ٔيعبدنزٙ انًُٕرط انًسزخذو فٙ انغشٚبٌ انًعطشة )

 يصبسعخ( فٙ كهٛخ انزشثٛخ انشٚبظٛخ فٙ عبيعخ انجصشح  انًُٕرعٛخ فٙ انجشَبيظ رى يطبثمزٓب ٔ رصذٚمٓب يع انجٛبَبد انزغشٚجٛخ انزٙ عًعذ اصُبء ؽًهخ صلاصٌٕ ٕٚيب فٙ لبعخ سٚبظٛخ كجٛشح )لبعخ

خ. انًخططبد انًخزهفخ غجمذ فٙ انًُٕرط نزؾش٘ , رعًُذ انمٛبسبد خصبئص انزٛبس انٕٓائٙ فٙ انًٕالع انًخزهفخ يٍ انفعبء انذاخهٙ ثبلإظبفخ انٗ دسعبد انؾشاسح انسطؾٛخ نهًٕاد انذاخهٛ

أًَبغ انزجشٚذ انًخزهفخ. رعًُذ انُزبئظ ٔانؾهٕل انعذدٚخ ٔ انزغشٚجٛخ  سشعخ انزٛبس انٕٓائٙ ٔ انششٔغ انجٛئٛخ انزٙ رسٕد فٙ انمبعخ رؾذ انزٕٓٚخ انًخزهفخ ٔ انششٔغ انًُٓٛخ , انزٙ رزعهك ث

نك ( ٔثعذ رADPI( داخم انمبعخ انشٚبظخ فٙ انؾبلاد انًخزهفخ انزٙ رًذ دساسزٓب ٔيُبلشزٓب , ثعذ دساسخ ربصٛش يؤشش اداء اَزشبس انٕٓاء )CO2دسعبد انؾشاسح ٔ انشغٕثخ انُسجٛخ ٔرشكٛض )

( نًعشفخ ربصٛش رٕصٚع انٕٓاء SDEF( ثبلاظبفخ انٗ عًم اخزجبس نهُمبغ انًمبسخ عٍ غشٚك عبيم ربصٛش الاَزشبس )EDTعهٗ انشاؽخ انؾشاسٚخ يٍ خلال ؽسبة يعبيم دسعخ انؾشاسح انًؤصشح )

ٛخ نزمٛٛى اداء ْزا انجشَبيظ ٔيمبسَخ انُزبئظ انعذدٚخ يع دساسخ سبثمخ َظشٚخ ٔعًهٛخ ثبسزخذاو َفس ؽبنخ اخزجبسٚخ أن -ألا : -َٔسجخ انخهػ .ٔنمذ رى اعشاء انًؾبكبد ثبسزخذاو اصُب عشش ؽبنخ :

ٕنخ كهٛب ( ؽبنخ ؽمٛمٛخ ٔالعٛخ  لاعشاء دساسخ عهٗ انمبعخ انًزكٕسح عُذيب كبَذ فبسغخ ٔ يشغ5ؽبنخ سلى ) -انظشٔف انؾذٚخ ؽٛش ٔعذ رطبثك عٛذ فٙ انُزبئظ انعذدٚخ يع رنك انجؾش . صبَٛب :

%( انٗ لًٛخ 15( يٍ لًٛخ )ADPIْٕٔ اعشاء رعذٚم ثبعبدح رٕصٚع ٔؽذاد انزجشٚذ يًب ادٖ انٗ صٚبدح ) -ثؾذس سٚبظٙ , ؽٛش رى يعشفخ ٔعٕد يشبكم فٙ انزصًٛى نًُظٕيخ انزجشٚذ فٛٓب .صبنضب :

( ْٔٙ ؽبلاد اخزجبس لاٚغبد انزصًٛى الافعم يٍ خلال  اسزعًبل َبشش سمفٙ and 7 5,5,1,3) %( ٔيٍ خلال ْزا انؾبنخ ًٚكٍ انؾصٕل عهٗ رصًٛى افعم , ٔثعذ  رنك اسزخذو ؽبلاد77)

( فٛٓب ADPIبنضخ ْٙ افعم انؾبلاد لاٌ يٕشش )ثُٕعٍٛ )انذائش٘ ٔ انًشثع ( ٔرغٛٛش يٕلع ٔعذد انًذخم ٔانًخشط نهزؾمك يٍ انشاؽخ انؾشاسٚخ َٕٔعٛخ انٕٓاء انذاخهٙ , ٔكبَذ انؾبنخ انض

اًْٛخ اسزخذاو انًُبرط ٔيشبكم %( , ٔثعذ اٚغبد انؾبنخ الافعم رى اسزخذاو انؾبنخ انضبيُخ نعًم ًَٕرط يصغش نغشض يؾبكبح انؾبنخ الافعم عًهٛب ٔ يعشفخ اًْٛخ يٍ عذو 77)ٚسبٔ٘ 

ٚغبد انؾبنخ الافعم ٔانًطبثمخ نهٕالع ٔ يٍ خلال اعشاء ثعط انزغٛٛشاد انجسٛطخ ( نغشض انًُبٔسح ٔانذساسخ لا51ٔ55ٔ51رى الزشاػ ؽبلاد)انؾبنخ  -صُبعزٓب  نهمبعبد انكجٛشح. ٔ فٙ انُٓبٚخ :

 انزشثٛخ انشٚبظٛخ. ٔثبلم ثكهفخ ٔالم عٓذ ٔ ٔلذ نعًم رنك نهؾصٕل عهٗ افعم ساؽخ ؽشاسٚخ نزنك كبَذ انؾبنخ انزبسعخ  افعم ؽبنخ ًٚكٍ اٌ رمذو كًمزشػ نكهٛخ
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CONDITIONING SYSTEM OF -NUMERICAL AND EXPERIMENTAL STUDY OF THE OPTIMUM AIRTitle of Thesis: 
A LARGE ATHLETIC HALL (WRESTLING HALL) 

Abstract of Thesis: This study investigates numerically and experimentally the internal environmental conditions that prevail in a large 

athletic hall which is air-conditioned mechanically. This study is accomplished by the computational fluid dynamics (CFD) using the 

engineering program (ANSYS15). The internal space of the hall was built and designed by the (Design Modeler) program. The three 

dimensional flow was resolved by the (Fluent15) program within the (ANSYS15) program , which depend on using finite volume method 

(FVM) to solve the  partial differential equations (PDE) by converting these differential equations to algebraic equations, so that they can be 

easily solved Numerically. The governing equations being solved are continuity, momentum and energy equations. The model equation used 

in the turbulent-flow (k-ɛ standard model equation). In addition to the above main equations, the water-vapor and CO2 concentration 

equations are also considered in this study.  The numerical results and experimental measurements are matched together, to show reasonable 

differences. The measurements include airflow characteristics at different locations of the internal space as well as the surface temperature of 

the internal materials. Various schemes are implemented in the model to investigate the environmental conditions that prevail in the hall 

under different ventilation and professional conditions, which relate to the different cooling patterns. The numerical results and the 

experimental measurements include the air-flow velocity, temperature, relative humidity and CO2 concentration in the door environment of 

the hall, when this hall is empty and when it is preoccupied with a sporting event. Different cases are studied. In each case an impact study is 

done by calculating the air diffusion performance index (ADPI), and a thermal comfort test, by calculating effective draft temperature 

(EDT). The effect of the air distribution and mixing ratios on the tested points are also studied by calculating the space diffusion effectiveness 

factor (SDEF).Twelve cases are studied, firstly, an evaluation case aims to test the performance of the program used, and comparing its 

numerical results with a previous theoretical study [1], which shows reasonable matching between the results of two studies. Secondly, the 

cases studied in this work include  a real case,(wrestling hall ) of physical education college of Basrah university, which is studied when it is 

empty and reoccupied with a sporting event under different HVAC system conditions. 

 


