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AKM 204-DÖNEM SONU-UYGULAMA SORU VE ÇÖZÜMLERİ 

1. Use dimensional analysis to show that in a problem involving shallow water waves, both the 

Froude number and the Reynolds number are relevant dimensionless parameters. The wave speed 

c of waves on the surface of a liquid is a function of depth h, gravitational acceleration g, fluid 

density ρ, and fluid viscosity μ. Manipulate your ’s to get the parameters into the following form: 
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2.  The aerodynamic drag of a new sports car is to be predicted at a speed of 96 km/h (60 mph) 

at an air temperature of 25°C. Automotive engineers build a one-third scale model of the car 

to test in a wind tunnel. The temperature of the wind tunnel air is also 25°C. The drag force is 

measured with a drag balance, and the moving belt is used to simulate the moving ground 

(from the car ’s frame of reference). Determine how fast the engineers should run the wind 

tunnel to achieve similarity between the model and the prototype. For air at T = 25oC and 

atmospheric pressure, ρ= 1.184 kg/m3 and µ = 1.849 x 10-5 kg/ms. 
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3. A vented tanker is to be filled with fuel oil with 𝜌 = 920 kg/m3 and 𝜇 = 0.045 kg/m·s from an 

underground reservoir using a 25-m-long, 4-cm-diameter plastic hose with a slightly rounded 

entrance and two 90° smooth bends. The elevation difference between the oil level in the 

reservoir and the top of the tanker where the hose is discharged is 5 m. The capacity of the 

tanker is 18 m3 and the filling time is 30 min. Taking the kinetic energy correction factor at the 

hose discharge to be 1.05 and assuming an overall pump efficiency of 82 percent, determine 

the required power input to the pump. The loss coefficient is KL = 0.12 for a slightly-rounded 

entrance and KL = 0.3 for a 90° smooth bend (flanged). The plastic pipe is smooth and thus e 

= 0. The kinetic energy correction factor at hose discharge is given to be α = 1.05. 

 

 

 

Açık Haaland denklemş kullanlırsa f = 0.032716 

bulunur. Yukarıdaki hesapta sıkıntı var.! 
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4.  Water at 15°C (ρ= 999.1 kg/𝑚3 and  μ=1.138 x 10−3 kg/m*s) is flowing steadily in a 30-m-long 

and 4-cm-diameter horizontal pipe made of stainless steel at a rate of 8 L/s. Determine (a) the 

pressure drop, (b) the head loss, and (c) the pumping power requirement to overcome this 

pressure drop.  

 

 

Açık Haaland denklemi  kullanılırsa f = 0.015718 çıkar. 
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5. Consider the velocity field unsteady, two-dimensional velocity field given by �⃗� = (𝑢, 𝑣) =

(0.5 + 0.8𝑥)𝑖  + [1.5 +  2.5 𝑠𝑖𝑛(𝜔𝑡)  −  0.8𝑦]𝑗 , where angular frequency ω is equal to 2𝜋 

rad/s (a physical frequency of 1 Hz). Verify that this flow field can be approximated as 

incompressible. 

 

6. Consider a steady, two-dimensional, incompressible, irrotational velocity field specified by its 

velocity potential function, 𝜙 = 3(x2 − y2) + 4xy − 2x − 5y + 2. 

(a) Calculate velocity components u and 𝜐.  

(b) Verify that the velocity field is irrotational in the region in which 𝜙 applies.  

(c) Generate an expression for the stream function in this region. 
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7. A 2.2-cm-outer-diameter pipe is to span across a river at a 30-m-wide section while being 

completely immersed in water. The average flow velocity of water is 4 m/s and the water 

temperature is 15°C. Determine the drag force exerted on the pipe by the river. 

 

 

 

8. As part of the continuing efforts to reduce the drag coefficient and thus to improve the fuel 

efficiency of cars, the design of side rearview mirrors has changed drastically from a simple 

circular plate to a streamlined shape. Determine the amount of fuel and money saved per year 

as a result of replacing a 13-cm-diameter flat mirror by one with a hemispherical back. Assume 

the car is driven 24,000 km a year at an average speed of 95 km/h. Take the density and price 

of gasoline to be 0.8 kg/L and $0.60/L, respectively; the heating value of gasoline to be 44,000 

kJ/kg; and the overall efficiency of the engine to be 30 percent.  

 

 

 

 

 

  

CD=1.1 

CD=0.4 
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Güç harcamaları ise şöyle bulunur. 

P=FD*V = 6.10 (N) * 95 (km/sa) / 3.6 (m/s) = 161 W (Düz Ayna) 

P=FD*V = 0.4/1.1 * 161 = 58 W (Yuvarlatılmış Ayna) 

 


