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ABSTRACT 

 

 

 دراست وظريت وعمهيت نتأثير أبىب دخىل انشحىت عهى أداء محرك أحتراق داخهي يعمم بانشرارة

ًُ الاشىاط (ماصوىٍِ)ٌغَرخذًِ هزا اىؼَو اشناه ٍخريفح لاّثىب دخىه اىهىاء ودساعح ذأشٍشُٓ ػيى ٍحشك ّىع  ىقذ ذٌ  .رو أعطىاّحٍ واحذجً ، ستاػ

ػيى شنوِ  هزٓ اىثٍاّاخ ذنىُ. ٍعَىػح ٍِ اىثٍاّاخِ اىشاٍيح واىىاقؼٍح خَغح اشناه لإّثىب دخىه اىهىاء اىى اىَحشك ػَيٍاً ىغشض إّراض إخرثاس

ًَ ظهاص ذحيٍو.ىنو حاىح ػيى حذج و ىغشع ٍخريفح ىيَحشك اداء اىَحشك و ذحيٍو غاصاخ اىؼادً وّغثح اىىقىد  - INFRAGAS)اىؼادً ّىع   إعرخُذِ

 .(λ) تالإضافح إىى  NOX و CO ،CO2،O2 ،HCذشمٍض   فً اىؼَو اىحاىً ىقٍاط (209

( FLUINT (6.3.))لإّثىب دخىه اىهىاء ، تاعرخذاً تشّاٍط  (حالاخ)فً هزٓ الإطشوحح ، أظشٌد ٍحاماج ػذدٌح ىعشٌاُ خلاه خَغح  اشناه 

-Navier)عرىمظ -  ورىل تاعرخذاً ٍؼادلاخ ّاٌفش.Computational Fluid Dynamic (CFD ))ىذٌْاٍٍل اىَىائغ اىحغاتً اىصلاشً الاتؼاد 

Stokes)  ومزىل َّىرض الأضطشاب(k-ε turbulence model) ىَؼشفح طثٍؼح حشمح اىهىاء وأخرٍاس اىشنو الأٍصو لأّثىب دخىه اىهىاء.  

 .اىْرائط اىرً ذٌ اىحصىه ػيٍها فً هزٓ الإطشوحح اشثرد اُ اىَحاماج اىؼذدٌح و اىرعشتٍح قادسج وتأػرَادٌح ػيى أخرٍاس شنو ّظاً اىذخىه الأٍصو

 ومزىل ػْذ صٌادج ّغثح الأّحْاء (Dn number)ذضداد اىغشػح و اىضغظ  ػْذ اىعذاس اىخاسظً ىْهاٌح أّثىب اىذخىه ػْذ صٌادج عشػح اىَحشك 

((Curvature ratio .ورىل تضٌادج فشق اىضغظ تٍِ اىعذاسٌِ اىذاخيً واىخاسظً  اىعشٌاُ اىصاّىي ٌضداد تضٌادج عشػح اىَحشك وّغثح الأّحْاء. 

داخو الاعطىاّح  حٍسُ ذضداد تضٌادج عشػح  (tumble)واىعشٌاُ اىؼَىدي  (swirl)هزٓ اىَرغٍشاخ ذؤشش ػيى مو ٍِ اىعشٌاُ اىذائشي الافقً 

 أظهشخ اىْرائط تأُ ألأّثىب . أُ اصدٌاد عشػح اىَحشك وذصٌٍَ ألأٍصو لأّثىب دخىه ٌحغِ ٍِ خيظ اىىقىد ٍغ اىهىاء. اىَحشك وّغثح الأّحْاء

 . وصشف اىىقىد و اّثؼاز غاصاخ اىؼادAFRًحٍس حغِ مو ٍِ  135º- NE( case 5)الأفضو هى 
 

THEORETICAL AND EXPERIMENTAL STUDY OF THE INTAKE MANIFOLD EFFECT ON THE 

SI ENGINE PERFORMANCE 

This work uses the different shapes for manifold and study effect on a single cylinder four stroke gasoline 

engine. 

Five cases conditions are examined experimentally in order to produce a comprehensive and realistic data 

set. These data are in the form of engine performance, exhaust gas products and relative AFR for each case 

separately under different engine speeds. Exhaust gas analyzer type (Infragas-209) is used in the present work to 

measure CO, CO2, O2, HC, NOX concentrations and   relative air/fuel ratio (λ). 

In this thesis, a numerical simulation of the flow achieved through five intake manifold designs, using 3D 

Computational Fluid Dynamic (CFD) software package FLUINT (6.3.). Accordingly, the three-dimensional 

resolution of Navier-Stokes equations in conjunction with the standard k-ε turbulence model is undertaken to 

provide knowledge of the air gas movement nature and examining the intake manifold optimal geometry.  

The results were obtained in this investigation showed that a Simulate numerically and experimentally is 

capable to select the optimized intake system geometry with reliability. Velocity and pressure are increased at 

the outer wall in the manifold end when the engine speed (Dn number) increases; also the velocity and pressure 

are increased at the outer wall in the manifold end when the curvature ratio (γ) increases. The secondary flow 

increases when the engine speeds and curvature ratio increase because of increasing the pressure difference 

between the inner wall and the outer wall. The effect of that’s parameters explained on the swirl air movement 

and tumble inside the cylinder are increasing by increase the engine speed and γ respectively. The increasing in 

the engine speed and the optimum selection of the manifold which designed enhanced the mixing of the fuel 

with air. The results showed that the optimized manifold 135º- NE (case 5) due to enhance AFR, fuel 

consumption and exhaust emissions are improved. 

 


