Makina Miihendisligine Giris

Ornek Sorular ve Goziimleri

1-Boyutlari (6 m x 6 m x 8 m)olan bir odanin icindeki havanin kuitlesini ve agirhgini
hesaplayiniz. Havanin yogunlugunu 1.16 kg/m?® olarak aliniz.

The interior dimensions of a room are given. The mass and weight of the air in the room are to be
determined.

Assumptions The density of air is constant throughout the room.

Properties The density of air is given to be p = 1.16 kg/m?.

Analysis The mass of the air in the room is ROOM
AIR
m=pV =(1.16kg/m’>)(6x6x8 m*) = 334.1kg
6X6X8 m’
Thus,
,( 1IN
W =mg =(334.1 kg)9.81 m/s?) —|=3277 N
1 kg -mv/s

2-45° enlemde, yercekimi ivmesinin deniz seviyesinden ylkseklik z'ye gore degisimi; a = 9.807 m/s?
ve b = 3.32 x 10-6 s? olmak Uzere; g = a — bz bagintisiyla verilmistir. Bir cismin agirhginin %0.5
azalacagi deniz seviyesinden olan yuksekligi belirleyiniz.

The variation of gravitational acceleration above the sea level is given as a function of altitude. The
height at which the weight of a body will decrease by 0.5% is to be determined.
Analysis The weight of a body at the elevation z can be expressed as “4

W =mg =m(9807-332x1076z)
In our case,

W =0.995W, =0.995mg, = 0.995(m)(9.81)

Substituting, 0

0.995(9.81) = (9.81-3.32x10°2) — > z =14,774 m=14,770 m Sea level



3-Sabit basingta havanin 6zgil 1sis1 25°C sicaklikta 1.005 kJ/ kg°C’dir. Bu degeri kJ/kgK, J/g°C,
kcal/kg°C ve Btu/lbm°F birimlerinde ifade ediniz.

The constant-pressure specific heat of air given in a specified unit is to be expressed in various units.
Analysis Applying Newton's second law, the weight is determined in various units to be

1ki/kg - K

¢, =(1.005 ki/kg -°C)
1kl/kg -°

J: 1.005 kJ/kg -K

¢ =(1.005 kikkg -°0)[ 10001V _1ke )4 605 grg.oC
v 1000 ¢

4.1868 kJ

1 Btu/lbm - °F

4.1868 kl/kg -°C

¢, = (1005 ki/kg °C)( I keal ] 0.240 kcallkg - °C
¢, =(1.005 Kl/kg (

J 0.240 Btu/lbm - °F

4-4kW glcundeki rezistansh su isiticisi suyun sicakligini istenilen seviyeye c¢ikarmak icin 2 saat
suresince ¢alismaktadir. Harcanan elektrik enerji miktarini kWh ve kJ cinsinden belirleyiniz.

A resistance heater is used to heat water to desired temperature. The amount of electric energy used
in kWh and kJ are to be determined.

Analysis The resistance heater consumes electric energy at a rate of 4 kW or 4 kJ/s. Then the total
amount of electric energy used in 2 hours becomes

Total energy = (Energy per unit time)(Time interval)
= (4 kW)(2 h)
= 8 kWh
Noting that 1 kWh = (1 kJ/s)(3600 s) = 3600 kJ,
Total energy = (8 kWh)(3600 kJ/kWh)
= 28,800 kJ

Discussion Note kW is a unit for power whereas kWh is a unit for energy.

5-Sagdlikh bir insanin vicudunun i¢ sicakh@ 37°C’dir. Bu sicaklik kelvin olarak ne kadardir?
A temperature is given in °C. It is to be expressed in K.
Analysis The Kelvin scale is related to Celsius scale by
T(K] = T(°C) + 273.15
Thus,
T(K] =37°C + 273 =310.15 K



6-150°C sicakhga isitiimisg havanin sicakligi °F ve R olarak nedir?
The temperature of air given in °C unit is to be converted to °F and R unit.
Analysis Using the conversion relations between the various temperature scales,

T(°F) = 1.8T(°C) + 32 = (1.8)(150) + 32 = 302°F
T(R) = T(°F) +460 =302 +460 =762 R

7-Bir 1sitma iglemi sirasinda bir sistemin sicakligi 45°C artmaktadir. Sicaklik artisini kelvin olarak ifade
ediniz.

A temperature change is given in °C. It is to be expressed in K.

Analysis This problem deals with temperature changes, which are identical in Kelvin and Celsius
scales. Thus,

AT(K] = AT(°C) = 45 K

8-Bir motor yaginin alev alma sicakhgr 3630F’dir. Mut- lak alev alma sicakligini K ve R olarak
belirleyiniz.
The flash point temperature of engine oil given in °F unit is to be converted to K and R units.
Analysis Using the conversion relations between the various temperature scales,

T(R)=T(°F)+460 =363 +460 =823 R
T(R) _823

o2 _ 457K

T(K)=
&) 1.8 1.8

9-Suyun sicakhdi bir hal degisimi sirasinda 10°F degismektedir. Bu sicaklik degisimini Celcius (°C),
Kelvin (K) ve Rankine(R) élgeklerinde agiklayiniz.

The change in water temperature given in °F unit is to be converted to °C, K and R units.
Analysis Using the conversion relations between the various temperature scales,

AT =10/1.8=5.6°C
AT =10/1.8=5.6K
AT =10°F=10R

10-Bir hava kompresoérinin ¢ikigindaki basing 150 psia’dir. Bu basincin kPa olarak degeri nedir?
The pressure given in psia unit is to be converted to kPa.

Analysis Using the psia to kPa units conversion factor,

P=(150 psia)(%] 1034 kPa
I psia



11-Bir su boru hattindaki basing 1500 kPa’'dir. Hat basinci Ibf/ft?> ve psia birimlerinde nedir?

The pressure in a tank in Sl unit is given. The tank's pressure in various English units are to be
determined.

Analysis Using appropriate conversion factors, we obtain

20.886 Ibf/ft >

(@  P=(1500 kPa)[ o

j: 31,330 Ibf/ft2

. 2 2 1psi
(b)  P=(1500 kpa) 20386 bUR” | 1t - [ Bom J =217.6 psia
1 kPa 144 in2 \11bflin

12-Bir oyuncak balon igerisindeki basing 1250 mmHg’dir. Bu basing kPa biriminde nedir?
The pressure given in mm Hg unit is to be converted to kPa.

Analysis Using the mm Hg to kPa units conversion factor,

166.6 kPa

P = (1250 mm H )(MJ

13-1 kg'lik bir cismin agirhgi N, kN, kg.m/s?, kgf, Ibmft/s? ve Ibf olarak nedir?
The mass of a substance is given. Its weight is to be determined in various units.
Analysis Applying Newton's second law, the weight is determined in various units to be

IN

1kg~m/s2J=9-81 N

W =mg =(1kg)9.81 Msz)(
1kN
000 kg -nv

W =mg = (1kg)(9.81m/s*) =1kg-m/s?

IN 1 kef
W =mg = (1 kg)9.81 m/s> =1kgf
mg = (1 kg)( s )(lkgqﬂszJ[%;l N) g

W =mg = (1kg)(9.81 m/s? )[ . J =0.00981 kN
1 S

W =mg =(1 kg)(zzos lbmj@zz ft/s2) = 71 Ibm-ft/s 2

W=mg=( kg)(z 205 lbmj(e.z f/s?) — o0 |5 gy
32.2 Ibm- ft/s?



