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PHYSICAL PROPERTIES 
OF FLUID

 Fluid properties are intimately related to fluid behavior.
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PHYSICAL PROPERTIES 
OF FLUID

(A)  Mass Density, ρ

 can be defined as mass per unit volume.

 symbol is ρ (rho) and the S.I unit is kg/m3.
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PHYSICAL PROPERTIES 
OF FLUID

(B) Relative Density, sp.gr (Specific Gravity)

 is the ratio of the specific weight of the  liquid to the specific weight standard   

    fluid (water).

 symbol is sp. gr.

ζ  = ω𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔
ω𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘

ζ  = 𝝆𝝆𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔
𝝆𝝆𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘

Specific

Specific
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PHYSICAL PROPERTIES 
OF FLUID

(C) Specific Weight, ω

 can be defined as the weight per unit volume at the standard 

temperature and pressure.

 symbol is ω.

 S.I unit is N/m3. 
W = mg

  
m = mass, kg
g  = acceleration of  gravity, m/s2
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PHYSICAL PROPERTIES 
OF FLUID

(D) Specific Volume, ν

 can be defined as volume per unit of fluid.

 S.I unit is m3/kg. 
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PHYSICAL PROPERTIES 
OF FLUID

(E) Fluid Compressibility
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PHYSICAL PROPERTIES 
OF FLUID

(F) Viscosity, μ

 Property of a fluid, due to cohesion & interaction between 

molecules, which resists sheer deformation.

Different fluids deform at different rates under the same 

sheer stress.

Example : viscous      maple syrup (cold especially!)

                  : not viscous      water 
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PHYSICAL PROPERTIES 
OF FLUID

Viscous
Not 

viscous



Example 1

What is the mass density ρ (in kg/m3) and specific 
volume, v if mass is 450 g and the volume is 9 cm3.

Solution
 Given mass, m = 450 g  = 0.45 kg 

 Volume, V = 9 cm3  = 9 x 10-6 m3 

a) Mass density, ρ = 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚,𝑚𝑚
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉,𝑉𝑉

 = 0.45
 9 𝑥𝑥 10−6

                             = 50 x 103 kg/m3

   

b) Specific volume,𝜈𝜈 =  𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉,𝑉𝑉
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚,𝑚𝑚

 =  9 𝑥𝑥 10−6

0.45

                                = 2 x 10-5 m3/kg
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REMEMBER :
    1 kg = 1000 grams
    1 m  = 100 cm
    1m3  = 1 x 106 cm3



Example 2
What is the specific weight, ω of fluid (in kN/m3) and specific gravity if the weight 
of fluid is 10 N and the volume is 500 cm3.

Solution :
 Given Weight , W = 10 N Volume, V = 500 cm3

                                                                                  = 500 x 10-6 m3 

a) Specific weight, ω = 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 ,𝑊𝑊
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉,𝑉𝑉

  

                               = 10 𝑁𝑁
500 𝑥𝑥 10−6

                                     = 20,000 N/m3  = 20 x 103 N/m3

             = 20 kN/m3  

b) Specific gravity, sp.gr = 𝜔𝜔𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝜔𝜔𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

=
20 𝑥𝑥 103

9810
= 2.0387 (No unit)
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Specific weight of water, 
𝝎𝝎𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘 = 𝝆𝝆𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘 x g
            = 1000 x 9.81
            = 9810 N/m3



1. Volume of lubricant oil in a tank is 5.5 m3 and its weight 
    is 50kN. Calculate the following;

i. Mass density of oil
ii. Specific weight of oil
iii. Specific gravity of oil 
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Ans : i) 926.67 kg/m3 

             ii) 9 kN/m3 

            iii) 0.9267
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Given Volume, V = 5.5 m3 and W = 50 kN

So,

i) Mass density , 𝜌𝜌 = 
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 ,𝑚𝑚
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉,𝑉𝑉

 

                                 =  
5096.84
5.5

  
                                 =  926.7 kg/m3 

ii) Specific weight , 𝜔𝜔 = 
𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊,𝑊𝑊
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉,𝑉𝑉

 

                                         = 
50 𝑥𝑥 103

5.5
 

                                         = 9091 N/m3 @ 9.091 kN/m3 
                                                             = 9 kN/m3 

iii) Specific gravity, sp.gr. = 
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑜𝑜𝑜𝑜 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

 

                                             = 
9091
9810

 
                                                  = 0.9267 
 

OR

iii) Sp. gr. = 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑜𝑜𝑜𝑜 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

 

                = 𝜌𝜌𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝜌𝜌𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

 

                = 926.7
1000

                = 0.9267
OR

Weight, W    = mass x acceleration due to gravity
                       = mg

So, mass, m = 
𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊,𝑊𝑊

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔,𝑔𝑔
 

                    m = 
50 𝑥𝑥 103

9.81
                         = 5096.84 kg

ii) Specific weight, 𝜔𝜔 = 𝜌𝜌𝑔𝑔 
                                 = 926.7 x 9.81
                                 = 9091 N/m3 @ 
         9.091 kN/m3



2. A beaker contains some fluid has a density of 0.8 g/cm3 
    and volume of 500 ml. Determine the specific weight of 
    fluid in unit N/m3, weight of fluid in Newton and specific volume

𝜌𝜌 = 0.8 g/cm3 = 0.8 𝑔𝑔
𝑐𝑐𝑐𝑐3  x 10

6 𝑐𝑐𝑐𝑐3

1 𝑚𝑚3  x 1 𝑘𝑘𝑘𝑘
1000 𝑔𝑔

 = 800 kg/m3 

V = 500 ml  = 0.5 liter m3  = 0.5liter x 1𝑚𝑚3

1000 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
 = 5 x 10-4 m3

 1 m3 = 1000liter        * mass, m = 0.4 kg (calculated) 

Solve it..!
    

Ans: 7848 N/m3, 3.924 N, 1.25 x 10-3 m3/kg
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CHAPTER 2
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