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 قسم هندسة البوليمرات والصناعات البتروكيمياوية–كلية هندسة المواد  –جامعة بابل 



Temperature 

The objective from studying of this sections are to be able to: 

1. Define what temperature is. 

2. Explain the difference between absolute and relative temperature 

3. Convert a temperature in any of the four common scales (°C, K, °F, °R) to any of 

the others. 

4. Convert an expression involving units of temperature and temperature difference to 

other units of temperature and temperature difference. 

5. Know the reference points for the four temperature scales. 

 

• Relative scale temperature (Fahrenheit °F, Celsius °C)  

• Absolute scale temperature (Rankine °R, Kelvin K) 

 

Relative temperature scales are based on a specific reference temperature (32 °F or 0 

°C) that occurs in an ice-water mixture (the freezing point of water). 

Absolute temperature scales are based on Celsius degree units (°C) is called the 

Kelvin scale or based on Fahrenheit degree units (°F). 

The standard conditions of temperature  (0°C). 

∆ºF = ∆ºR 

∆ºC = ∆K 
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Example. 4.1 Temperature conversion 

 

Convert 100 ºC to (a) K, (b) ºF, and (c) R. 

 

Solution: 

(a) TK =100+273=373 K 

 

(a) TºF=1.8 (100) + 32 = 212 ºF 

 

(a) TºR = 212 +460 = 672 ºR 

 



Solution 
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Questions 

(a) 0 ºC and 100 ºC 

(b) 32º F and 212 ºF 

∆°F (1.8) = ∆ °C 

Yes, yes 

4. The heat capacity of sulfur is Cp = 15.2 + 2.68 T, Where Cp is in J/(g 

mol)(K) and T  is in K. convert this expression to Cp in cal/(g mol) (°F) with 
T in °F. 
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5. Answer the following questions: 

(a) In relation to absolute zero, which is higher, 1 °C or 1 °F 

(b) In relation to 0C, which is higher, 1 °C or 1°F 

(c) Which is larger, 1 ∆°C or 1 ∆°F 

Solution: 

(a) 1°C; (b) 1°C; (c) 1∆°F 

H.W 

Ans. Cp= 8.41+1.353x10-5 T°R 

Hint: 1.8 TK = T°R 



Pressure 

The objective from studying of this sections are to be able to: 

 

P = ρ g h 

 

Where:    ρ = density of fluid 

               h = height of the fluid 

               g = acceleration of gravity 



 pressure)= Force /Area 

P = F / A    (N/m2) or Pascal (Pa) 



lb/in2 = psi 

Example: suppose that the cylinder of fluid in Figure 5.1 is a column of mercury 

that has an area of 1 cm2 and is 50 cm high. The density of the Hg is 13.55 g/cm3. 

Estimate the force exerted by the mercury alone on the 1 cm2 section of the bottom 

plate by the column of mercury.  





Solution 



Measure Gauge (relative) Pressure 

Measure absolute Pressure 



In problem, if you are not given the barometric pressure, you usually assume that 

the barometric pressure equal the standard atmosphere. The standard 

atmosphere is equal to:  

 

1 atm. = 33.91 ft H2O = 14.7 psia (lbf / in
2) = 760 mm Hg = 29.92 in Hg = 101.3 kPa 

= 1.013 x 105 Pa (N/m2) 

 



Solution 



Solution 

Since the vacuum reading on the tank is 64.5 cm Hg below atm., the absolute 

pressure in the tank is: 

 



Ans.  

Solution.  



Solution.  



Solution 

----(5.3) 

if ρ1 = ρ3 = ρ;  d2 = d1 – d3 

)( 2221   gdpp ----(5.4) 









Tutorial (2)  








