KARABUK UNIVERSITY, ENGINEERING FACULTY, AUTOMOTIVE ENGINEERING, FLUID
MECHANICS, MAKE-UP EXAM, 27.01.2014

Attention: Forbidden to use extra paper. You can use the blank spaces and back of page as a draft. Everyone's questions and
options are different from others. Time is net 60 minutes. The draft solutions on the page will not read. Only will looked the
options. If you think there is a mistake in the questions, tick the last option and write answer. Then it will be evaluated in your
benefit.l wish you success... Asist.Prof.Dr.Ibrahim Cayiroglu

1) Tick the right option on the following questions. @ y symbol is the ksi. Is that true?© True © False @ 1 Peta is 10e15 © True
© False @ One Libre is 30.48 kg © True © False @ The formula of the centrifugal force is F=mrw”2 © True © False @ parabol
area is equal to half of the rectangle © True © False @ Hydrometer measures the density of only water. © True © False @ The
gate that in water, the pressure force acts on the center of gravity © True © False @ Inertia of rectangle is bh*2/12 © True ©
False @ The Vacuum is negative pressure as absolute © True © False @ C coefficient in integral for surface of water that in
accelerating motion is always zero © True © False @ If the metacenter point is below the center of gravity then the object is
stable © True © False @ The average speed is half the maximum speed in the pipe © True © False @ Volumetric flow rate does
not apply to gases © True © False * Attention! Ignore this problem options. / ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0
©0©0©0 O©...........

2) As in the figure, a pump to press the water spends 8,33 kW of electricity. The flow rate of water is 55 m3/h. The pressure in the
inlet flange is 125 kPa, in the outlet flange is 450 kPa. The inlet and outlet pipes have the same diameter. Find the total efficiency
of the pump-motor assembly in %. // ©50,6685 ©59,61 ©64,08075 ©68,5515 ©73,02225 ©77,493 ©81,96375 ©86,4345
©90,90525 ©95,376 ©99,84675 ©104,3175 ©108,78825 ©113,259 ©117,72975 ©122,2005 ©...............

3) The tank of liquid in the figure accelerates to the right with the fluid in rigid-body motion. Find the highest pressure that occurs
in the water (Pmax=? Pa)(A= 2,5 m, B=12,5m, C=1m). // ©9810 ©12753 ©15696 ©18639 ©21582 ©24525 ©27468 ©30411
©33354 ©39240 ©42183 ©45126 ©48069 ©51012 ©53955 ©56898 ©...............

4) Gate AB in Figure is W= 5m wide into the paper, hinged at A, and restrained by a stop at B. Compute the force as Ton on stop
B if the water depth h=25m. and L =8,33m. // ©358,67071 ©393,38078 ©462,8 ©497,51099 ©532,22106 ©566,93113
©601,6412 ©636,35126 ©671,06133 ©705,7714 ©740,48147 ©775,19154 ©809,90161 ©844,61168 ©879,32175 ©914,03182

5) In Figure the tank contains water and immiscible oil at 20°C. What is h in meter if the density of the oil is =875kg/m3 ? The
density of water (you must be know). h1=0,5m. h2=0,25m. // ©0,14286 ©0,16964 ©0,19643 ©0,22321 ©0,25 ©0,27678
©0,30357 ©0,36 ©0,38393 ©0,41071 ©0,4375 ©0,46428 ©0,49107 ©0,51785 ©0,54464 ©0,57142 ©...............

6 ) As shown in a closed tank has got P=2,5 bar gage pressure. The water level is kept constant. Water is discharged to H=8,33
meters above the garden with the L=75 meters hose. The tank water level height h = 2,08 m. The nozzle diameter is 2 cm. Accept
hose and elbows are lossless. Accordingly, how many liters of water in second flow through the hose? // ©2,89741 ©3,3549
©3,81238 ©4,26987 ©4,72735 ©5,18484 ©6,1 ©6,5573 ©7,01478 ©7,47227 ©7,92975 ©8,38724 ©8,84472 ©9,30221 ©9,7597
©10,21718 ©...............

=-02z+ Q0 0°r/2+C\,A “\' Aj Fluid in t/>
1 /,,i'

|Q v AH‘F — Q8 v sub |X18 submer;ed

o2}

_ Ic] a P = —
= ;wa ggh [F‘ mV f=- ( ﬁ -\ Fluid Out T ~a
P——ogz:—oay+C'\'—l() ///'/ ) A —
P=FVIP=Mofp = m EI _ wif? i AN Q\ C
H E/g ~2g It = (/ J_ - B

= 0 ' /e '\". / . .
E =g Zx + % 4 ‘_“. ‘\_kr/ // Q ()
1)  —3) s 3)
p.) X
Water o |
. \ °
h e ool .
A hl Oil
i il | Water s
03m
B - V.
4) 5)




CEVAPLAR

Dogru Siklar

©1)=0 ©2)=59,61 ©3)=39240 ©4)=462,80092 ©5)=0,35714 ©6)=6,09981

Coziimler

1) Tick the right option on the following questions. @ y symbol is the ksi. Is that true?© True [@ False @ 1 Peta is 10e15 [ True
© False @ One Libre is 30.48 kg © True [@ False @ The formula of the centrifugal force is F=mrw"2 @ True © False @ parabol
area is equal to half of the rectangle @ True © False @ Hydrometer measures the density of only water. © True [@ False @ The
gate that in water, the pressure force acts on the center of gravity © True l False @ Inertia of rectangle is bh"2/12 © True .
False @ The Vacuum is negative pressure as absolute © True [ False @ C coefficient in integral for surface of water that in
accelerating motion is always zero @ True © False @ If the metacenter point is below the center of gravity then the object is
stable © True [@ False @ The average speed is half the maximum speed in the pipe @ True © False @ Volumetric flow rate does
not apply to gases [ True © False * Attention! Ignore this problem options. // ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0 ©0
©0©0 ©0 ©...............

2) As in the figure, a pump to press the water spends 8,33 kW of electricity. The flow rate of water is 55 m3/h. The

pressure in the inlet flange is 125 kPa, in the outlet flange is 450 kPa. The inlet and outlet pipes have the same diameter.
Find the total efficiency of the pump-motor assembly in %. // ©50,6685 ©59,61 ©64,08075 ©68,5515 ©73,02225 ©77,493
©81,96375 ©86,4345 ©90,90525 ©95,376 ©99,84675 ©104,3175 ©108,78825 ©113,259 ©117,72975 ©122,2005 ©...............
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Verilenler;

P_HarcananElektrik = 8,33 kW
Q_SuyunDebisi = 55 m3/h
P_GirisBasinci = 125 kPa
P_CikisBasinci = 450 kPa

Giris ve ¢ikis arasinda bernolli denklemini yazarak Pompanin 6zgiil enerjisini (suya kazandirdigt enerjiyi) bulalim.

P_GirisBasinci = P_GirisBasinci * 1000= 125000 Pa /[Pascal’a gevriliyor
P_CikisBasinci = P_CikisBasinci * 1000= 450000 Pa /[Pascal’a gevriliyor

Pompanin girisi ve ¢ikis1 arasinda bernolli esitligini yazarsak E; + Epompa = E; 0lur. Burada Z1=72 e V1=V2 olmasi nedeniyle
potansiyel ve kinetik enerji kisimlar1 birbirini gotiiriir. Geriye sadece Basing degerleri kalir. Buna gore bernolli esitliginde kalanlar
¢ekilirse asagidaki denklem elde kalir.

E_PompaninOzgulEnerjisi = (P_CikisBasinci - P_GirisBasinci) / 1000
E_PompaninOzgulEnerjisi = (450000 - 125000) / 1000
E_PompaninOzgulEnerjisi = 325 J/kg

Q_SuyunDebisi = Q_SuyunDebisi / 3600 /I m*/saniye gevrildi.
Q_SuyunDebisi = 55 m® / 3600 sn = 0,0152 m*/s

m_KautleselDebi = SuyunYogunlugu * Q_SuyunDebisi
m_KutleselDebi = 1000 kg/m® * 0,0152 m%/s
m_KutleselDebi = 15,2 kg/s

P_PompaninGucu = m_KutleselDebi * E_PompaninOzgulEnerjisi
P_PompaninGucu = 15,2 kg/s * 325 J/kg
P_PompaninGucu = 4940 J/s =Watt

P_HarcananElektrik = P_HarcananElektrik * 1000 //Harcanan elektrik gucu Watt ¢evriliyor.
P_HarcananElektrik = 8,33 kW * 1000 =8330 W



Grubun toplam verimi Pompanin suya kazandirdig: giic ile bu is i¢in sebekeden ¢ekilen elektrik giiciiniin orani olur.

n_Verim = P_PompaninGucu / P_HarcananElektrik;
n_Verim = 4940 W /8330 W
n_Verim =0,5930

n_Verim =n_Verim * 100 =0,5930 *100 //% olarak yazmak i¢in gevriliyor.
n_Verim = % 59,30 (Sonug yakin olarak siklarda vardir, 59.61)

3) The tank of liquid in the figure accelerates to the right with the fluid in rigid-body motion. Find the highest pressure
that occurs in the water (Pmax=? Pa)(A= 2,5 m, B=12,5m, C=1m). // ©9810 ©12753 ©15696 ©18639 ©21582 ©24525
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Koordinat sistemini suyun iizerinde ve yeri bilinen bir yer olan C mesafesinin yukarisina koyalim. Koordinat ekseninin bulundugu
yerde y ve z koordinatlar1 0 degerini alir. Yiizeyin denkleminin bulabilmek i¢in ikinci bir noktaya daha ihtiya¢ vardir. Bu nokta
B/2 mesafesinin sag ucu olsun. Buranin koordinatlar1 orijine gore su sekilde olacaktir.

y=-B/2=-125/2=-6,25m
z=A-C=25m-1Im=15m

Bu degerler sivinin yiizey denkleminde yerine konursa, sivi yiizeyinde bu sekli olusturacak olan ivme degerini bu formiilden
bulabiliriz.

a
7 =——
g d
a=-z*g/y=-1,5m*9,81m/s?/-6,25m
a= 2,3544 m/s’

Suyun ¢ikabilecegi en yiikksek nokta y=-B mesafesi ile bulunur. Bu durumda elde edilecek z koordinatin aracin yukarisindadir ve
bu nokta hayali noktadir. Sivi oraya ¢ikmig gibi varsayilir. Ona gore kabin iginde basinglar olusturacaktir.

z=-a*y/g=-23544m/s’*-12,5m/ 9,81 m/s?
z=3m.

Bu mesafe orijinden itibaren yukarida olan mesafedir. Aracin tabanindan itibaren yiiksekligi ise
hhax=C+3m=1m+3m=4m olur.
Sudaki en yliksek basing bu durumda su sekilde olacaktir.

Prax = P * g* hmax = 1000 kg/m® * 9,81 m/s®> * 4 m
Prmax = 39240 Pa (Sonug siklarda vardir.)

4) Gate AB in Figure is W= 5m wide into the paper, hinged at A, and restrained by a stop at B. Compute the force as Ton
on stop B if the water depth h=25m. and L =8,33m. // ©358,67071 ©393,38078 ©462,8 ©497,51099 ©532,22106 ©566,93113
©601,6412 ©636,35126 ©671,06133 ©705,7714 ©740,48147 ©775,19154 ©809,90161 ©844,61168 ©879,32175 ©914,03182
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Verilenler
W=5m
L =8,33m;
h=25m

Kapagin agirlik merkezine gelen basing degeri yiizeye kadar olan yiikseklikten bulunur.
Ps=d*g* (h- L/2)

Ps = 1000*9.81*(25-8,33/2)

Ps = 1000*9.81*(20,83)

Ps =204391,35 Pa

Kapaga gelen kuvvet agirlik merkezindeki basing ile kapak yiizeyinin ¢arpimina esittir.
F=Pc*A

F=Pg* (L*W)

F =204391,35 (8,33 *5)

F =8512899,72 N

Kapaga gelen kuvvetin uygulama noktasi agirlik merkezi degildir. Onun biraz daha asagisidir. Ne kadar agagida oldugunu veren
formiil ise asagidaki e formiiliidiir.
Ig
ZgA
e = (w* L3/ 12) / [(h-L/2) *(L*W)]
e= (5 * 8,33%/12) / [(25-8,33/2) *(8,33*5)]
e= (240,83) / [(20,83) *(41,65)]
e= (240,83) / [867,56]
e=0,277m Kuvvetin uygulama noktasi agirlik merkezinden bu kadar daha agagidadir.

Kapagin mentese noktasina gore F kuvveti ile onu durdurmaya galisacak Fp destek kuvvetinin moment etkileri esitlenirse
F*(L/2+e)=Fg*L

Fe=[F*(L/2+¢e)]/L

Fg =[8512899,72* (8,33/2 + 0,277)] / 8,33

Fg = [8512899,72* (4,442)] / 8,33

Fg =[37814300,55] / 8,33

Fe=4539531,87 N

Bu degeri tona gevirelim.

Fe =4539531,87 N/9.81

Fg = 462745 kg

Fg = 462,745 ton olur. (Cevap siklarda vardir, 462,8).



5) In Figure the tank contains water and immiscible oil at 20°C. What is h in meter if the density of the oil is =875kg/m3 ?
The density of water (you must be know). h1=0,5m. h2=0,25m. // ©0,14286 ©0,16964 ©0,19643 ©0,22321 ©0,25 ©0,27678
©0,30357 ©0,36 ©0,38393 ©0,41071 ©0,4375 ©0,46428 ©0,49107 ©0,51785 ©0,54464 ©0,57142 ©...............
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Verilenler

d1 = 875kg/m3
d2 = 1000 kg/m3

hl1=0,5m
h2 =0,25m
h=?

A noktasindaki basin degeri ile B noktasindaki basing degeri esit olmak zorundadir.

PA :PB
d1*g*(h+hl) = d2*g*(h1+h2)
dil*h + d1* h1 =d2* (h1+h2)

h = (d2*(h1+h2) - d1*h1) / d1

h = (1000 * (0,5 + 0,25) — 875*0,5) / 875

h = (750 — 437,5)/875

h = 0,357 m (Cevap siklarda vardir, 0,36 olarak siklarda goziikmektedir.)

6 ) As shown in a closed tank has got P=2,5 bar gage pressure. The water level is kept constant. Water is discharged to
H=8,33 meters above the garden with the L=75 meters hose. The tank water level height h = 2,08 m. The nozzle diameter is
2 cm. Accept hose and elbows are lossless. Accordingly, how many liters of water in second flow through the hose? //
©2,89741 ©3,3549 ©3,81238 ©4,26987 ©4,72735 ©5,18484 ©6,1 ©6,5573 ©7,01478 ©7,47227 ©7,92975 ©8,38724 ©8,84472
©9,30221 ©9,7597 ©10,21718 ©...............

Verilenler

P_DepoBasinci = 2,5 bar
H_BahceYuksekligi = 8,33 m
L_HortumBoyu = 75 m
h_DepoSeviyesi = 2,08 m

1. noktast ile (doponun i¢inde suyun yiizeyi) 2 noktasi olan hortumu ¢ikisi arasinda bernolli denklemini yazarsak buradan V,
hizini ¢ekebiliriz.

Z1 =h_DepoSeviyesi=2,08 m
Z2 = H_BahceYuksekligi =8,33 m

P1 = P_DepoBasinci*100000=250000 Pa //Pascala ¢evrildi.
P2 =0 (Atmosfere agiliyor)

V1=0 (Deponun yiizeyinde suyun hizi1 ihmal edilir)



E1 =E2 seklinde bernolli esitligi yazilirsa buradan V2 hiz1 ¢ekildiginde asagidaki gibi sonug ortaya ¢ikar

V2_SuyunCikisHizi = Math.Sqrt(2*((g_Yercekimilvmesi*Z1+P1/q_SuyunYogunlugu)-(g_Yercekimilvmesi*Z2)));
V2_SuyunCikisHizi = Math.Sqrt(2*((9,81*2,08 + 250000 / 1000)-(9,81 * 8,33)));
V2_SuyunCikisHizi = 19,42 m/s

Q_debi = V2_SuyunCikisHizi * KesitAlam
Q_debi = 19,42 * 3,14 * (0.02) * (0.02) / 4;
Q_debi = 0,00609 m*/s = 6,09 litre/saniye (Cevap siklarda 6,1 olarak vardir)



