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Thermodynamic 

        The science that deals with heat and work and those properties of matter 

that relate to heat and work, or (Energy differences and transfers between 

systems).  
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TEMPERATURE  

Temperature is commonly measured with liquid-in-glass thermometers, where in 

the liquid expands when heated. Thus a uniform tube partially filled with 

mercury, alcohol, or some other fluid, can indicate degree of "hotness" simply 

by the length of the fluid column. However, numerical values are assigned to the 

various degrees of hotness by arbitrary definition.  

1. Celsius scale: (ºC) formally called centigrate  

2. Absolute temperature  

a. Kelven scale  

b. Rankin scale   

T(k) = T(
o
c) + 273.15 

T (o
F) = 1.8 T(

o
C) + 32 

T(R) = T(
o
F) + 459.67 

T(R) = 1.8 T(K)  
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The zeroth law of thermodynamics : 

The zeroth law of thermodynamics states that two bodies are in thermal 

equilibrium if both have the same temperature reading, even if they are not in 

contact. 

 

EX/ The deep body temperature of a healthy person is 37°C. What is it in 

kelvins and rankin ? 

SOL/ 

 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 

Thus, T(K) = T(°C) + 273 

          T(K)  = 37°C + 273 = 310 K  

T(R) = 1.8 T(K) 
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in which n is the number of kmol of gas, or  

 

Mass m is simply the amount of matter; molar mass M is the mass of one mole in 

grams or the mass of one kmol in kilograms. 

 

 

 thus,          PV = mRT 
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EX/ A tank has a volume of 0.5 m3 and contains 10 kg of an ideal gas having a 

molecular mass of 24. The temperature is 25◦C. What is the pressure? 

SOL/  

 
 
 

EX/ A tank has a volume of 15 ft3 and contains 20 lbm of an ideal gas having a 

molecular mass of 24. The temperature is 80 F. What is the pressure? 

Sol/ 
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EX/ A spherical balloon with a diameter of 6 m is filled with helium at 20°C and 

200 kPa. Determine the mole number and the mass of the helium in the balloon 

(molar mass of helium is 4.0 kg/kmol)? 

 
 

 

SOL/ 
The volume of the sphere is 

 
Assuming ideal gas behavior, the mole numbers of He is determined from 

 
Then the mass of He can be determined from 

 
 

EX/ Air in an automobile tire is initially at −10°C and 190 kPa. After the 

automobile is driven awhile, the temperature gets up to 10°C. Find the new 

pressure. You must make one assumption on your own. 

SOL/ Assume constant volume and that air is an ideal gas 
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EX/ A cylindrical gas tank 1 m long, inside diameter of 20 cm, is evacuated and 

then filled with carbon dioxide gas at 20°C. To what pressure should it be 

charged if there should be 1.2 kg of carbon dioxide? (using tables) 

SOL/  

Assume CO2 is an ideal gas, table : R = 0.1889 kJ/kg K 
 

 
EX/ Carbon dioxide at 60oC is pumped at a very high pressure 10 MPa into an oil 

well to reduce the oil viscosity for better oil flow. What is its 

compressibility?(using tables) 

SOL/ From table : v = 0.00345 m3/kg 

 
EX/A 1 m3 rigid tank has propane at 100 kPa, 300 K and connected by a valve 

toanother tank of 0.5 m3 with propane at 250 kPa, 400 K. The valve is opened 

andthe two tanks come to a uniform state at 325 K. What is the final pressure? 

(using tables) 

Sol/ Propane is an ideal gas (P << Pc) with R = 0.1886 kJ/kgK from Tables. 

 


