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 تشاران كه است استوار اساس اين بر حرارتي انتشار فرآيند
 طور به .شود ايجاد دما شيب يك توسط تواند مي مولكولي

 قرار سطح دو بين دما شيب معرض در گاز دو اگر ، كلي
 گرايش مترگر سمت به تر پايين مولكولي وزن با گاز ، بگيرند

 كه زماني تا شوند مي جدا هم از گاز دو اين .كند مي پيدا
 به غلظت انتشار باعث نتيجه در و دهد رخ غلظت شيب يك

 تعادل شرايط در .شود مي مخالف جهت در مساوي اندازه
 اصلح گرم سطح سمت به سبك هاي مولكول انتقال سرعت

 .دش خواهد متعادل غلظت انتشار با دقيقاً حرارتي انتشار از
 در ككوچ نسبتاً جدايي عامل ، حرارتي انتشار ستون يك در
 .شود مي ضرب دما شيب از حاصل همرفت هاي جريان اثر

 ، ارندد تمايل سرد سطح سمت به كه ، سنگين هاي مولكول
 هاي مولكول كه حالي در شوند مي جارو ستون پايين به

.ندشو مي جاروب ستون بالاي سمت به گرم سطح در سبك





the gas centrifuge



Aerodynamics Separation Process



Electromagnetic Isotope Separation Process

Responsibility for the design and construction of

the electromagnetic separation plant, which

came to be called Y-12, was assigned to Stone &

Webster by the S-1 Committee in June 1942. The

design called for five first-stage processing units,

known as Alpha racetracks, and two units for

final processing, known as Beta racetracks. In

September 1943 Groves authorized construction

of four more racetracks, known as Alpha II.

Construction began in February 1943.

https://en.m.wikipedia.org/wiki/Manhattan_Project



Laser Uranium Enrichment









While uranium is used almost entirely for making electricity, a small proportion is used for the
important task of producing medical isotopes. Some is also used in marine propulsion, especially
naval.

average grades in excess of 0.10% of uranium

Canadian mines have huge amounts of ore up to 20% U average grade

Other mines however can operate successfully with very low grade ores, down to about 0.02% U. Uranium
mines operate in some 20 countries, though in 2019 over 50% of world production came from just nine mines in
four countries

ISL mining means that removal of the uranium minerals is accomplished without any major ground
disturbance.



Fig. 2: Process scheme for uranium mining and processing to produce useable

uranium product, including chemical equations for acid and alkaline leaching

process

which is the form in which uranium is marketed and exported





سازي غني



 انتقال ضريب به توجه با .كوچك اي استوانه هاي قرص به تبديل نهايت در و اورانيوم اكسيد به UF6 تبديل 
 افزايش بواسطه آنها مركز دماي تا شود مي اضاف فلزي يا و سراميك پايه مواد قرصها اين پايين هدايتي حرارت
يابد كاهش هدايتي حرارت انتقال ضريب





USNC describes FCM as a next-generation uranium oxycarbide tristructural isotropic (TRISO) particle

fuel design, replacing the 50-year-old graphite matrix of traditional TRISO fuel with silicon carbide (SiC).

It says the result is a safer nuclear fuel that can withstand higher temperatures and more radiation. The

SiC matrix in FCM fuel provides a dense, gas-tight barrier preventing the escape of fission products,

even if a TRISO particle should rupture during operation. The new matrix improves the structural and

containment characteristics of TRISO particles, trapping and sealing radioactive fission products

permanently, preventing contamination of the environment. The higher-thermal conductivity of FCM

fuel allows the fuel pellet to have a flatter temperature profile, lowering peak temperatures in nuclear

reactors.















http://nuclearstreet.com/videos/dir/5-nuclear-reactor-pwr.html







Reactor Core Isolation Cooling (RCIC)

HIGH PRESSURE CORE FLOODER (HPCF)

Residual Heat Removal (RHR)



http://nuclearstreet.com/videos/dir/5-nuclear-reactor-pwr.html



CANDU reactor is a type of nuclear reactor which was developed in Canada ( 1950), and is

currently used in nuclear power plants for electrical generation in various countries around the

world. CANDU stands for CANada Deuterium Uranium (CANDU), which reflects the key role

of deuterium, or heavy water, which acts as the reactor's neutron moderator, a unique trait of the

CANDU.[2] The reactors are also different from other reactors because they are designed to

utilize natural uranium as a fuel (as opposed to enriched uranium)





GCR can operate at temperatures up to 800–850°C and yield an energy conversion

efficiency exceeding 40% when using conventional steam turbine equipment or as

high as 50% when using more advanced gas turbine equipment.

Gas Cooled Reactor





Fast Neutron Reactor (FNR)
FBRs can utilize uranium at least 60 times more efficiently than a normal reactor

























TRISO particle – 1 mm diameter



 ها كره قطر .است كروي گوي 170،000 حدود حاوي راكتور هر
 قسمت در متر ميلي 5 ضخامت با گرافيت لايه و متر ميلي 60

 25000 حدود از تركيبي ها، كره اين داخل در .است آن خارجي
 از كمتر ذرات قطر .دارد وجود گرافيت چسب يك با كوچك ذره
  حدود ذرات  مركز در سوخت هسته قطر .است متر ميلي يك

 لايه يك .است شده احاطه لايه چهار با .است ميكرون 475
 يتگراف از متراكم لايه يك ، پيروليتي گرافيت از متخلخل
 از هايين لايه يك و سيليكون كاربيد از لايه يك ، پيروليتي
.متراكم پيروليتي گرافيت

 دشو مي متوقف كننده خنك جريان كه مواردي در حتي
 ، )gage فشار( شود صفر برابر كننده خنك سيال فشار و

 رازي شود گرم حد از بيش تواند نمي راكتور سيستم
 اطراف محيط به هدايت طريق از كافي حرارت انتقال
  زير راكتور داخل در ها مكان گرمترين تا دارد وجود

 برايTRISO سوخت .باشد سانتيگراد درجه 1600
NGNP كه است شده داده نشان آزمايش

 دتم در اگر حتي كند حفظ را خود يكپارچگي تواند مي
.شود گرم سانتيگراد درجه 1800 تا طولاني زمان

Next Generation Reactor Program (NGNP)


