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Dersin Icerigi
(Course Description)

30-60 kelime arasi

Tane tanimu ve ozellikleri, taneli sistemlerin 6zellikleri. Tanelerin sekilleri, sekil fonksiyonlar
ve boyut dagilimlari. Tane boyutu dl¢iim yontemleri. Boyut dagilim fonksiyonlari. Tane yiizey
Olciim yontemleri. Katilarin akiskan ortam icindeki hareketleri. Tane sistemlerinin akigkan
ortam i¢indeki hareketleri, tane sistemlerinin klasifikasyon, gravite ayirmasi ve filtrasyon,
flotasyon, ¢ozlindiirme gibi cevher hazirlamadaki alanlarinda uygulanmasi.

Definition and properties of the particle. The properties of particle systems. Shape, shape
function and size distribution of particles. Particle size measurement methods. Size distribution
functions. Measurement methods of particle surfaces. Behavior of solids in fluid flow medium.
Movements of particle systems in a fluid flow medium, applications of particle systems on
mineral processing separation methods such as gravity, classification, filtration, flotation,
leaching.

Dersin Amaci

(Course Obijectives)
Maddeler halinde 2-5 adet

1.

Tanelerin fiziksel Ozellikleri ve bunlarin akiskan ortamdaki hareketleri konusunda
teorik ve uygulamali bilgiler vermektir.

2. Tane boyutu, tane sekli, ylizey alan1 gibi birtakim ozellikleri degisik yontemlerle
Olcmeyi 6gretmek.

3. Boyut dagilim fonksiyonlari ile ilgili bilgi vermek.

1. To give both theoretical and applied information on physical properties of particles and
their movement in fluid medium.

2. To provide and teach measurement of particle properties such as particle size, shape,
surface area by different methods.

3. To give knowledge on size distribution function.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basariyla tamamlayan 6grenciler;
I. Parcal1 veya taneli malzemenin, tanimi, 6zellikleri ve 6nemi,

Il.Taneli malzemede ortalama boyut tanimlar1 ve bu boyutlarin 6l¢iim yontemleri (uygulamah

olarak),

1. Ozgiil agirhgi, yigm agirh@ ve sekil faktorii tanimlar ve 8lglim yontemleri

IV. Boyut Olgiimleri fonksiyonlari ve degerlendirilmesi

V. Boyut dagilim fonksiyonlar1 ve karsilastirilmasi

VI. Kat1 tanelerin akigkan ortamda hareketleri ve cevher hazirlamada uygulamalar1

VII. Hidrodinamik benzerlige dayanan 6l¢iim yontemleri

VIII. Tanelerin yiizey 6zellikleri ve 6zgiil yiizey alan1 hakkinda bilgiler kazanacaktir.

V.
VI.

VIL.
VIII.

Students who pass the course will be able to know about:

Definition properties and importance of the particle;

Definition of mean particle size and its measurement methods (applied)

Descriptions of specific gravity, bulk density and shape function of particles and measurement
methods;

Size distribution function and their evaluation;
Comparison of size distribution functions;
The movements of solid particles in fluid-flow medium and its applications in mineral processing

Measurements methods based on hydrodynamic similarities,
Information on surface properties and specific surface area of particles.




Ders Kitabi G. Onal ve V. Giirkan (2003-2006), Parca Mekanigi Ders Notlar1

Textbook

( ) C. C. Harris (1986), Particle Technology, Columbia Univ. Bahar Donemi Ders Notlar1
Diger Kaynaklar 1. A.M. Gaudin(1939) Principles of Mineral Dressing, McGraw-Hill Book Company, New

York-London.

2. T. Allen (1990) Particle Size Measurements, 4+ edition, Chapman and Hall, London.

3. T Allen (2003) Powder Sampling and Particle Size Determination, Elsevier Inc.

4. M. Rhodes (2008) Introduction to Particle Technology, second edition, Monash University,
Australia, John Wiley& Sons Ltd.

5. H. G. Markus (2009)
Springer Science+Business Media B.V.

Particle Size Measurements, Fundamentals, Practice, Quality,

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile 6dev verilecek ve bu oédevler donem sonunda
toplanacaktir. Ayrica her 6grenci 6devini tiim sinifa sunacaktir.

Homework is to be handed in at the end of the term after they are assigned. Also, each student will
present her/his homework to whole classmates.

Laboratuar Uygulamalar:

(Laboratory Work)

Bes tip laboratuvar ¢aligsmasi grup olarak yapilacaktir. Bunlar mikroskop ve sedimantasyon teknikleri ile
boyut dl¢limleri, goriintii analiz cihaz ile bazi dlgiimler, yi1gin yogunlugunun belirlenmesi, yiizey alani
Ol¢timii, elek analizidir.

Five types of laboratory work will be done as a group work, such as particle size measurements by
microscope and sedimentation techniques, some measurements with image analyser, determination of
bulk density, measurement of surface area, screen analyses.

Bilgisayar Kullamim

(Computer Use)

Odevler ve laboratuvar raporlari bilgisayar ile hazirlanmalidir.

Homework and laboratory assignments works should be prepared by computer.

Diger Uygulamalar

(Other Activities)

Boyut dagilim fonksiyonlarinin grafikler ile ifade edilmesi, ortalama tane boyutlarmin hesaplanmasi vs.
gibi konularda uygulamalar yapilacaktir.

Practices on size distribution functions in graphical means, calculations of mean particle size etc. will be
made

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Adedi
(Quantity)

Faaliyetler
(Activities)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢ci Smavlan

(Midterm Exams) !

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Diénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Siawi
(Final Exam)




DERS PLANI

Ders
Hafta Konular giktilan
1 Parca Mekaniginin Tanimi ve Onemi, Par¢ali Malzeme Ozellikleri I
2 Pargali Malzemede Ortalama Boyutlar "
3 Pargali Malzemede Sekil Faktorii m
4 Ozgiil Agirlik ve Yigin Agirhi m
5 Boyut Ol¢iim Yéntemleri (Genel) I
6 Boyut Ol¢iim Yéntemleri: Mikroskop ve Gériintii Analizi 1]
7 Boyut Dagilim Fonksiyonlari: Frekans Dagilim —Histogram ve GGS H+1V
8 Boyut Dagilim Fonkiyonlari: RRB ve Log Normal (Gauss) H+1V
9 Log-Log Dagilim Fonksiyonu ve Boyut Dagilim Fonksiyonlarmin Karsilastirilmasi +IV+V
10 Parcali Malzemenin Yiizey Ozellikleri ve Ozgiil Yiizey Alam Vil
11 Kat1 Tanelerin Akigkan Ortamdaki Hareketleri ve Cevher Hazirlama Uygulamalari Vi
12 Hidrodinamik Benzerlige Dayanan Ol¢iim Yéntemleri VIl
13 Laboratuvar Calismalarinin ve Raporlarimin Tamamlanmasi, Y1l i¢i Odevlerin Sunumu I+H+111+
V+VI+VII+
1 Y1l i¢i Odevlerin Sunumu I+
V+VI+VII
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Definition and importance of particle technology, particle properties I
2 Mean sizes in particle materials "
3 Particle shape factor 11l
4 Specific gravity and bulk density 11l
5 Size measurements methods (General) 1]
6 Size Distribution methods: Microscopic and Image Analyzer techniques 1]
7 Function of Size Distribution: Frequency Distribution-Histogram and GGS H+1V
8 Function of Size Distribution: RRB and Log-Normal (Gauss) H+1V
9 Log-log distribution function; Comparison of size distribution methods H+IV+V
10 Surface properties of particles and specific surface area Vil
11 The movements of solid particles in fluid flow medium and applications in mineral processing \
12 Measurements methods are based on hydrodynamic similarities \l
13 Completing laboratory works and reports I+H+1+
V+VI+VIl+
14 Presentation of term reports I+1+111+
V+VI+VII




Dersin Ogrenci Ciktilar ile Tliskisi

Katki
No Programin mezuna kazandiracag bilgi ve beceriler (Ogrenci Ciktilar) Seviyesi
11213
1 Miihendislik, fen ve matematik ilkelerini uygulayarak karmagik miithendislik problemlerini
tanimlama, formiile etme ve ¢6zme becerisi X
2 Kamu (toplum) sagligi, giivenligi ve refahi etmenlerini ve yani sira kiiresel, kiiltiirel, toplumsal,
cevresel ve ekonomik unsurlar1 gz dniinde bulundurarak belirli gereksinimleri karsilayacak X
¢Oziimleri iiretmek i¢in miithendislik tasarimi uygulama becerisi
3 Farkl1 nitelikteki topluluklar ile etkin iletisim kurma becerisi
4 | Miihendislik uygulamalarinda mesleki ve etik Sorumluluklarin farkina varma ve mithendislik
¢ozlimlerinin kiiresel, ekonomik, gevresel ve toplumsal baglamda etkilerini gbz dniinde tutan
bilgiye dayali karar verme becerisi
5 Birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, amaglar belirleyen, gorevler
planlayan ve hedeflere ulagan iiyelerden olusan bir takimda etkin sekilde ¢alisma becerisi
6 Uygun deney (deneysel ¢aligma) gelistirme ve yiiriitme, verileri analiz etme ve yorumlama ve
sonug (vargi) ¢ikarmada mithendislik muhakeme yetisini kullanma becerisi X
7 | Uygun 6grenme stratejileri kullanarak gerektiginde/geregince yeni bilgi edinme ve uygulama
becerisi X
: Az (1-3 hafta), 2. Kismi (4-6 hafta), 3. Tam (7 ve iizeri hafta)
Relationship between the Course and Student Outcomes
Level of
No Student Outcomes Contribution
1 2 3
1 an ability to identify, formulate, and solve complex engineering problems by applying X
principles of engineering, science, and mathematics
an ability to apply engineering design to produce solutions that meet specified needs with
2 | consideration of public health, safety, and welfare, as well as global, cultural, social, X
environmental, and economic factors
3 | an ability to communicate effectively with a range of audiences
an ability to recognize ethical and professional responsibilities in engineering situations and
4 make informed judgments, which must consider the impact of engineering solutions in global,
economic, environmental, and societal contexts
5 an ability to function effectively on a team whose members together provide leadership, create
a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives
6 an ability to develop and conduct appropriate experimentation, analyze and interpret data, and X
use engineering judgment to draw conclusions
7 an ability to acquire and apply new knowledge as needed, using appropriate learning strategies X
1: Low (1-3 weeks), 2. Partial (4-6 weeks), 3. Full (7 or more weeks)
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