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Dersin Adi

Course Name

Madenlerde Hidrolik Gii¢ Sistemleri

Hydraulic Power System in Mining

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | U_IY g“|a.m|a tagorat”ar
(Code) (Semester) | (Local Credits) | (ECTS credits) | (Theoretical) | (Tutorial) | (Laboratory)
MAD 342E 6 2.0 4.0 2 0 0
Boliim / Program Maden Miihendisligi
(Department/Program) | (Mining Engineering)
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) | (English)

Dersin Onkosullari
(Course Prerequisites)

F1Z 101E MIN DD veya FIZ 101 MIN DD
F1Z 101E MIN DD or FI1Z 101 MIN DD

Dersin mesleki
bilesene katkisi, %
(Course Category
by Content, %)

Miihendislik Tasarim
(Engineering Design)

Temel Bilim Temel Miihendislik
(Basic Sciences) (Engineering Science)

Insan ve Toplum Bilim
(General Education)

%100

Dersin icerigi

(Course Description)

Hidroligin tanimi, avantaj ve dezavantajlari. Akigkanlar mekaniginin temel kavramlar1 (Pascal,
Bernoulli kanunu, Reynolds sayisi, Darcy, Hagen-Poiseuil denklemi, viskozite, akiskan tiirleri).
Hidrolik yaglar ve 6zellikleri. Valfler, silindirler, depo, filtre, boru ve hortumlar, baglant1 sekilleri,
sizdirmazlik ve sogutma sistemleri. Hidrolik pompalar ve motorlar. Hidrolik devreler. Maden
mithendisliginde ve tiinelcilikte hidrolik uygulamalari. Hidrolik nakliyat. Yeni teknolojiler ve
geligsmeler.

What is hydraulics, advantages and disadvantages. Fundamentals of fluid flow, (Pascal, Bernoulli
equation, Reynolds number, Darcy equation, Hagen-Poiseuil equation, viscosity, flow types).
Properties of hydraulic fluid. Valves, cylinders, sealings, accumulators, pipes and couplings.
Hydraulic pumps and motors. Hydraulic circuits. Typical examples of hydraulics circuits to mining
and tunneling machineries. Hydraulic transport of the minerals. New technologies and
developments.

Dersin Amaci

(Course Objectives)

1. Akigkanlar mekanigi prensipleri ve maden miithendisligi uygulamalarini kavratmak

2. Madencilik ve tiinel makinalarinda hidrolik giiciin nemini kavratmak

3. Endiistriyel hidrolik gii¢ sistemlerinin; sema, dizayn ve problemlerini ¢6zebilme becerisi
kazandirmak

1. To provide basic principles of fluid mechanics and their application in mining engineering
2. To provide the importance of fluid power for mining and tunneling machines

3. To provide industrial hydraulics power systems design, circuits and to ability of solving
problems

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

I. Hidroligin tanimi, avantaj ve dezavantajlari. Akigkanlar mekaniginin temel kavramlari

I1. Pascal, Bernoulli kanunu, Reynolds sayisi, Darcy, Hagen-Poiseuil denklemi

I11. Viskozite, akiskan tiirleri

IV. Valfler, hidrolik silindirler, depo, filtre, boru ve hortumlar, baglant: sekilleri, sizdirmazlik ve
sogutma sistemleri. Hidrolik pompa, motor ve akiimiilatorler

V. Hidrolik devrelerin tanitimi. Agik ve kapali devreler. Maden miihendisliginde hidrolik
uygulamalari, hidrolik nakliyat

V1. Maden makinelerinin hidrolik devreleri. Maden ve tiinel makinelerine hidrolik giiciin
uygulanmasi. Yeni gelismeler

I. What is hydraulics, advantages and disadvantages. Fundamentals of fluid flow

I1. Pascal, Bernoulli equation, Reynolds number, Darcy equation, Hagen-Poiseuil equation

I1. Viscosity, flow types

IV. Valves, cylinders, sealings, accumulators, pipes and couplings. Hydraulic pumps and motors
V. Hydraulic circuits

VI. Typical examples of hydraulics circuits to mining and tunneling machineries. Hydraulic
transport of the minerals. New technologies and developments




Ders Kitabi Esposito, A., 2013. Fluid Power with Applications. Pearson Education, 656 Pages,
(Textbook) ISBN: 9781292023878.
Diger Kaynaklar Lecture Notes, (Delivered Via Ninova).

(Other References)

Gerhart, P.M., Gerhart, A.L., Hochstein, J.1., 2016. Fundamentals of Fluid
Mechanic. 8th Edition, 816 Pages, ISBN: 978-1-119-08070-1.

Reeves, W., 1997. Technology of Fluid Power. Chapman Publication, ISBN: 0-
8273-6869-0.

Turner, 1., 1996. Engineering Application of Pneumatics and Hydraulics. Chapman
Publications, ISBN: 0-340-62526-0.

Buchanan, W., 1996. Hydraulics Applied to Underground Mining Machinery, 375
pages.

Lang, R.A. 1991. Basic Principles and Components of Fluid Technology. Rexroth
Publication, ISBN 3-8023-0266-4.

Evett, J.B., Liu., C. 1989. Fluid Mechanics and Hydraulics, Schaum’s Solved
Problems. 787 Pages, ISBN 0-07-019783.

Ozcan, F., 1982. Hydraulic Fluid Power. Mert Publications, (in Turkish).

Odevler ve Projeler

(Homework & Projects)

. Hidrolik akiskanlarin endiistriyel uygulamasi

. Hidrolik devrelerin maden ve tiinel makinelerine uygulanmasi
. Hidrolik akiimiilatérlerin endiistriyel uygulamasi

. Minerallerin hidrolik nakliyati ile ilgili uygulama

. The industrial application of hydraulic fluids

. Hydraulic circuit applications for mining and tunneling machines
. The industrial application of hydraulic accumulators

. Application related to hydraulic transport of minerals
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Laboratuar Uygulamalar

(Laboratory Work)

Laboratuvarda dogrusal kazi setinin hidrolik elemanlarinin ve devresinin
incelenmesi

Study of hydraulic elements and circuit of liner rock cutting machine in the
laboratory

Bilgisayar Kullanimi

(Computer Use)

Odevlerin hazirlanmas: icin bilgisayar (gesitli ofis programlar) kullanilmasi
gerekmektedir

It is necessary to use computer (different office programs) for homework
preparation

Diger Uygulamalar

(Other Activities)

Kisa sinavlar

Quizzes

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi Degerlendirmedeki Katkisi, %
(Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan

(Midterm Exams) ! 20

Kisa Smavlar

(Quizzes) 1+ 10

Odevler

(Homework) 1+ 10

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




HAFTALIK DERS PLANI

Ogrenci
Hafta Konular Ciktilar:
1 Girig, hidrolik nedir I
2 Hidroligin avantajlar1 ve dezavantajlari, elektrik sistemleriyle karsilastirtlmasi I
3 Akiskan viskozitesinin 6zellikleri ve 6l¢iimii, dinamik ve kinematik viskozite, viskozite 0
indeksi ’
4 Akis temelleri, borulardaki akiskan siirtiinmesi, tiirbiilansli akis, laminer akig i, 1
5 Reynolds sayisi, Darcy denklemi, Hagen-Poiseuil denklemi, kavitasyon i, 1
6 Bernoulli denklemi, pitot tiipii, venturimetre i, 1l
7 Hidrolik devrelerde kullanilan akiskanlar I,
8 Pompalar ve motorlar v
9 Hidrolik devreler \Y
10 Hidrolik silindirler, valfler, yon kontrol valfleri, emniyet valfleri, basing valfleri, solenoid AVAY,
valfler, ¢ek valfler '
11 Devre tipleri, agik devreler, kapalt devreler, hidrolik silindirler, contalar, akiimiilatorler, AVAY.
borular ve kaplinler :
12 Ayrintili olarak hidrolik devreler ve semalar 1V, V, VI
13 I¢sel s1zint1, hacimsel ve tork verimleri I, I, 1v, v
14 Madencilik ve tiinel agma makinelerinde tipik hidrolik uygulamalari. Yeni teknolojiler ve V. VI
gelismeler '
WEEKLY COURSE PLAN
Student
Week Topics Outcomes
1 Introduction, what is hydraulics |
2 Advantages and disadvantages of hydraulics and comparison with electrical systems I
3 Properties of fluid viscosity and its measurement, dynamic and kinematics viscosity, nn
viscosity index ’
4 Fundamentals of fluid flow, fluid friction in pipes, turbulent flow, laminar flow i,
5 Reynolds number, Darcy equation, Hagen-Poiseuil equation, cavitation I,
6 Bernoulli equation, pitot tube, venture meter i,
7 Fluids used in hydraulics circuits I, 11
8 Pumps and motors I\
9 Hydraulics circuits \%
10 Hydraulic cylinders, valves, direction control valves, relief valves, pressure valves, solenoid VRY:
valves, check valves ’
11 Type of circuits, open circuits, closed circuit hydraulic cylinders, sealings, accumulators, VRY;
pipes and couplings. ’
12 Hydraulic circuits and schematics in detail v, V, VI
13 Internal leakage, volumetric and torque efficiencies i, 1, v, v
14 Typical examples of hydraulics to mining and tunneling machineries. New technologies and V. VI

developments




Dersin Ogrenci Ciktilar ile Tliskisi

Katki
No Programin mezuna kazandiracag bilgi ve beceriler (Ogrenci Ciktilari) Seviyesi
1123
1 | Miihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini X
tanimlama, formiile etme ve ¢6zme becerisi
2 | Kamu sagligi, giivenligi ve refahi etmenlerini ve yani sira kiiresel, kiiltiirel, toplumsal, ¢evresel
ve ekonomik unsurlart da géz 6niinde bulundurarak belirli gereksinimleri karsilayacak ¢éziimleri X
iiretmek icin miihendislik tasarimi uygulama becerisi
3 Farkh nitelikteki Kitleler ile etkin bir bicimde iletisim kurma becerisi
4 | Miihendislik uygulamalarinda mesleki ve etik sorumluluklarin farkinda olma ve miihendislik
¢Oziimlerinin kiiresel, ekonomik, cevresel ve toplumsal baglamda etkilerini gz 6niinde tutan X
bilgiye dayali karar verme becerisi
5 | Birlik igerisinde liderlik saglayan, katilimc1 ve kapsayici bir ortam olusturan, amaglar belirleyen,
gorevlere planlayan ve hedeflere ulasan iiyelerden olusan bir takimda etkin islev gorme becerisi
6 Uygun deneysel ¢alisma gelistirme ve yiiriitme, veri degerlendirme ve yorumlama ve sonug
cikarmada miihendislik muhakeme yetisini kullanma becerisi
7 | Uygun 6grenme stratejileri kullanarak yeni bilgi edinme ve gerektiginde ve geregince uygulama X
becerisi
1: 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
2 | with consideration of public health, safety, and welfare, as well as global, cultural, X
social, 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
4 | situations and make informed judgments, which must consider the impact of X
engineering solutions in global, economic, environmental, and societal contexts
an ability to function effectively on a team whose members together provide
5 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 use engineering judgment to draw conclusions
7 an ability to acquire and apply new knowledge as needed, using appropriate learning X

strategies

1: Low (1-3 weeks), 2. Partial (4-6 weeks), 3. Full (7 or more weeks)




