2025 - 2026 / AKM201 - FLUID MECHANICS / FLUID MECHANICS

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

FLUID MECHANICS / FLUID MECHANICS

Ders Kodu / Course Code

AKM201

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Bu dersin amaci 6grencilerin; genel olarak akiskanlar mekanigi uygulamalarinin
tanimasini, akiskanlarin bazi 6zelliklerinin kavramasini, diiz borularda ve boru ekleme
pargalarinda sikistinlamayan sivilarin diizenli akimlarinda akis hizi, debi, siirtiinme
kayiplarinin anlamlandirilabilmesini ve sut teknolojisi alaninda akiskanlar mekanigi
uygulamalarini kavrayabilmesini saglamaktir.

The aim of this course is; learning the general fluid mechanics applications, to
understand some properties of fluids, to be able to understand flow velocity, flow rate,
friction losses for steady flows of in-compressible fluids in straight-line pipes and pipe
fittings and to understand the applications of fluid mechanics in the field of milk
technology.

igerigi / Content

Genel terimler, akiskanlarin genel 6zellikleri (6zkdtle, viskozite, ylizeysel gerilme ve
kilcallik). Durgun akiskan akimlarinda basing. Sireklilik esitligi. Sikistinlamayan
akiskanlarin diizenli akimlarinda Bernoulli esitligi ve uygulamalari. Diiz borularda surtiinme
kayiplari. Boru ekleme pargalarinda surtinme kayiplari. Siit sagim makinalan ve siit isleme
tesisleri boru sebekesi, slit sogutma tanklarinin siniflandiriimasi.

General terms, general properties of the fluids (density, viscosity, surface tension and
capillarity). The fluid statics and hydrostatic forces. Equation of continuity. Energy
considerations in steady flows. Energy considerations in steady flows. Energy
equation for steady flows of in-compressible fluids (Bernoulli’s theorem) and
applications. Friction losses in straight line pipes. Friction losses in pipe fittings. The
milking machines and the pipe network in milk processing plants, and classification of
milk cooling tanks.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Cengel Y.A. and J.M. Cimbala. 2008. Akigkanlar Mekanigi Temelleri ve Uygulamalari.
1.Baskidan Ceviri, (Editor; T. Engin, Editor Yardimcilan; H. R. Oz, H. Kiiglk, $. Cesmeci).
Given Bilimsel, Izmir Giiven Kitabevi, |zmir

Cengel Y.A. and J.M. Cimbala. 2008. Akigkanlar Mekanigi Temelleri ve Uygulamalari.
1.Baskidan Ceviri, (Editor; T. Engin, Editor Yardimcilan; H. R. Oz, H. Kiiguk, $.
Cesmeci). Guven Bilimsel, Izmir Glven Kitabevi, |zmir

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog. Dr. Tuncay GUNHAN




OGRENME GIKTILARI / LEARNING OUTCOMES

Akiskanlarin genel 6zelliklerini (6zkutle, viskozite, yuzeysel gerilme ve kilcallik) kavrayabilme. Understanding the general properties of fluids (viscosity, surface tension, capillarity).
Durgun akiskan akimlarinda basinci kavrayabilme. Understanding the fluid statics and hydrostatic pressure.

Akiskan akimini kavrayabilme (laminar, tiirbiilans). Understanding of the fluid flow (Laminar, turbulence).

Sikistirilamayan diizenli akiskan akiminda surtiinmeli akista enerji denkliklerini kavrayabilme. Understanding of energy equations for steady flows of incompressible fluids.

Cesitli akiskan akimlari igin boru ve boru ekleme pargalarinda siirtinme kayiplarini (Darcy-Weisbach

genel esitligi) hesaplayabilme Calculating the friction losses in straight-line pipes (using Darcy-Weisbach equation) and fittings.

Sera ve bahgelerdeki sulama ve giiblreleme tesisleri boru sebekesi genel yapisini ve akis To be able to comprehend the general structure and flow characteristics of the pipe network of
karakteristiklerini kavrayabilme. irrigation and fertilization facilities in greenhouses and gardens.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - -
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\rgz Methods On Hazirlik / Preliminary

Techniques

Akiskanlar mekaniginin tarihsel gelisimi, 6nemi ve tarla tanimi, bahge
tanimi, seracilik hayvancilik akiskan iletim hatlar agisindan akigskanlar
mekaniginin yeri ve tarim sektoriinde akigskan uygulamalarn konusuna
1 genel bakis. Akiskanlar mekanigi problemlerinin ¢éziimiinde

yararlanilan yaklasimlar. Tanisma ve C6ziim tekniklerinin tartisiimasi

An overview of the historical development of fluid mechanics, its
importance and the place of fluid mechanics in terms of field
agriculture, horticulture, greenhouse farming and livestock fluid
transmission lines and fluid applications in the agricultural sector.
Approaches used in solving fluid mechanics problems. Meeting and
Discussion of Resolution technigues

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;;&gﬁ:ﬁgiﬁz Methods On Hazirlik / Preliminary

Techniques

2 Akiskanlarin genel 6zellikleri (6zkutle, viskozite).

General properties of the fluids (density and viscosity)

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁgll(rlneri/(')rgt:cr:?]i\r?; Methods On Hazirlik / Preliminary

Technigues

3 Akiskanlarin genel 6zellikleri (ylizeysel gerilme ve kilcallik).

General properties of the fluids (surface tension and capillarity)

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;ﬁ;gﬁg:gﬁiﬁz Methods On Hazirlik / Preliminary

Techniques

Duran akiskan igindeki basing yayilisi, basing olgerler (manometre,

4 vakummetre, basing sensoérleri, piyezometre ve U tlpleri).
The fluid statics. Pressure, pressure gauges (Bourdon manometers,
absolute and gage manometers, pressure sensors, piezometer, U-
tube)
gretim Yont "
Teorik Dersler / Theoretical Uygulama Lab '?egjl?ra\ill(rreri/(')l'r;:&i\r/lz Methods On Hazirlik / Preliminary
Techniques
5 Sivi igerisinde diizlem (dUsey ve yatay) ylizeylere gelen kuvvetler

(tank 6rneginde).

Hydrostatic forces on plane surface (vertical and horizontal) in fluid
(in the example of tanks).
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Kaldirma kuvveti, yogunluk élcerler (hidrometre) ve tarimsal alanda
kullanim.
Buoyancy and hydrometers, and application in agriculture.
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Akiskanlarin kinematigine giris. Akiskan akiminda sureklilik esitligi.
Debi 6lcim yontemleri (debimetreler).
Kinematics of fluid flows. Continuity equation in fluid flow in
incompressible fluids. Flow rate measurement (flowmeters).
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Term exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Akiskan akiminda Bernoulli enerji denklikleri ve uygulamalari (yatay
ve disey akimlarda).
Bernoulli's energy equations and applications (horizontal and vertical
flows)
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Akiskan akiminda Bernoulli enerji denklikleri ve uygulamalar (pompa
uygulamasi).
Bernoulli's energy equations and applications (pump systems)
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Akigkan akiminda akim turleri. Laminar ve tirbllansh akimlar.

The type of fluid flow (laminar and turbulent flow).
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Diiz borularda slrtinme kayiplari (liniversal yiik kayiplar). Genel
esitlik yardimiyla hesaplamanin kavranmasi.
Friction losses in straight line pipes.
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Boru ekleme pargalarinda stirtinme kayiplar (Lokal yiik kayiplari).
Friction losses in pipe fittings (local head losses).
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Diiz borularda ve boru ekleme parcalarinda debi ve sirtiinme
kayiplarinin élgiimd.
Measurements of the flow rate and friction loss in straight line pipes
and pipe fittings.
. . Ogretim Yontem ve .. .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
15 Bahge tarimi ve seracllik tesisleri ve akiskanlar mekanigi acisindan
degerlendirilmesi.
Horticultural and greenhouse facilities and its evaluation in terms of
fluid mechanics.
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Final Sinavi
Final exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 100
Toplam / Total: 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:

iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total

SR Er e e Number | Duration Work Load

(Hours) (Hour)
Derse Katilim / Attending Lectures 14 2.00 28.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 7 3.00 21.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 25.00 25.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Final Sinavi / Final Examination 1 2.00 2.00
Toplam / Total: 25 64.00 108.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 108.00/30.00 = 3.60 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 108.00 / 30.00 = 3.60 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 |1.1.7 [1.1.8 | 1.1.9 [1.1.10[1.1.11]1.1.12[1.1.13

1.Akiskanlarin genel
ozelliklerini (6zkutle, viskozite,
yuzeysel gerilme ve kilcallik)
kavrayabilme. / Understanding 5 3 4 5
the general properties of fluids
(viscosity, surface tension,
capillarity).

2.Durgun akiskan akimlarinda
basinci kavrayabilme. /

Understanding the fluid statics 5 4 3
and hydrostatic pressure.

3.Akiskan akimini kavrayabilme

(laminar, turbulans). / 5 4 3

Understanding of the fluid flow
(Laminar, turbulence).

4.Sikistirlamayan dizenli
akiskan akiminda surtinmeli
akista enerji denkliklerini
kavrayabilme. / Understanding
of energy equations for steady
flows of incompressible fluids.

5.Cesitli akiskan akimlari igin
boru ve boru ekleme
pargalarinda surtiinme
kayiplarini (Darcy-Weisbach
genel esitligi) hesaplayabilme. / 5 4 4 3
Calculating the friction losses
in straight-line pipes (using
Darcy-Weisbach equation) and
fittings.

6.Sera ve bahgelerdeki sulama
ve gublreleme tesisleri boru
sebekesi genel yapisini ve akis
karakteristiklerini
kavrayabilme. / To be able to
comprehend the general 5 4 5 5
structure and flow
characteristics of the pipe
network of irrigation and
fertilization facilities in
greenhouses and gardens.

Katki Dlzeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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