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Abstract: 

 
The goal of this research is to design a minimum length supersonic nozzle (MLN) 

and develops a computer code which uses the Method of Characteristics to design 

supersonic nozzle contours for isentropic, inviscid, irrotational supersonic flows of 

any working fluid for any user-defined exit Mach number. The contours were 

compared to theoretical isentropic exit area ratios and exit area ratios for GA10 

nozzle, the percentage of error does not exceed 2% for all exit area ratios, and 

percentage of error does not exceed 5% for all mass flow rates.  Also the contour 

was compared to Britton’s code, where the difference does not exceed 10% of 

Britton’s code results. 

The accuracy of the nozzle to produce the desired exit Mach number was also 

checked by using the commercial Computational Fluid Dynamics (CFD) code 

FLUENT. FLUENT simulation was used for three nozzles (three exits Mach 

number), results gives percentage error for desired exit Mach number does not 

exceed 3% for each case, and there is no shock wave. 

According to results obtained, we find that the program gives acceptable design to 

the minimum length supersonic nozzle contour. 
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:مستخلص البحث  

 نحساب  ياذلاب ٔإَشاء تشَايح(MLN) رٔ طٕل لصٍش  ذصًٍى يُفس فٕق صٕذًإنى ْزا انثحس ٌٓذف

 ٔرنك ندشٌاٌ فٕق صٕذً، اٌسُرشٔتً، غٍش نضج، غٍش (MOC )شكم انًُفس تإسرخذاو طشٌمح انخٕاص

تعذ رنك ذًد يماسَح َسثح انًساحاخ عُذ .  ٔاي سلى ياخ عُذ انخشٔج يثانًدٔساًَ لأي ٔسٍظ ذشغٍم

انًخشج يع َظٍشاذٓا نهدشٌاٌ الاٌسُرشٔتً ٔاٌضاً يماسَح َسة انًساحاخ عُذ انًخشج يع يُفس فٕق صٕذً 

ٔيماسَح يعذل سشٌاٌ انكرهّ ٔكاَد َسثح انخطأ لا % 2ٔكاَد َسثح انخطأ لا ذردأص  (GA10 )نُفك ْٕائً

 (Britton’s Code)اٌضاً عمذخ يماسَح تٍٍ شكم انًُفس َٔظٍشِ انًُرح يٍ تشَايح اخش . %5ذردأص 

 تحٍس اٌ ْزِ انُرائح فً انثلاز يماسَاخ نُسة انًساحح خٍذِ ٔيشضٍّ .%10ٔكاَد َسثح انخطأ لا ذردأص 

 . خذاً 

ٔرنك نهرأكذ يٍ اٌ سلى ياخ عُذ انًخشج ٌكٌٕ  (FLUENT)اخٍشاً اخشٌُا ذحهٍلاً نهًُفس تٕاسطح تشَايح 

ٔيٍ خلال َرائح انًحاكاج اذضح اٌ سلى . تُفس انمًٍح انرصًًٍٍح ٔيعشفح يا إرا ذكَٕد صذيّ داخم انًُفس

ٔاَّ لاذٕخذ صذيح % 3ياخ عُذ انًخشج ٌكٌٕ لشٌة خذاً يٍ انمًٍح انرصًًٍٍح تحٍس لا ٌردأص انخطأ 

 .داخم انًُفس

ٔفماً نهُرائح انًرحصم عهٍٓا يٍ انطشق اعلاِ َدذ اٌ انثشَايح ٌعطً ذصًًٍا يمثٕلاً نشكم انًُفس فٕق 

 (.MLN)انصٕذً رٔ انطٕل انمصٍش 
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