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Interpolation 

1. One-Dimensional Interpolation 

       The command interp1 interpolates between data points. It finds values at 

intermediate points, of a one-dimensional function that underlies the data. This 

function is shown below, along with the relationship between vectors x, y, xi, and yi. 

 

 

 

 

                

   

 

 

  

 Interpolation is the same operation as table lookup. Described in table lookup terms, 

the table is [x,y] and interp1 looks up the elements of xi in x, and, based upon their 

locations, returns values yi interpolated within the elements of y. 

Syntax 

 

yi = interp1(x,y,xi) 

where xi may be single element or a vector of elements. 

 

Exercise 1: 

The vapor pressures of 1-chlorotetradecane at several temperatures are tabulated here. 

T (oC) 98.5 131.8 148.2 166.2 199.8 215.5 

P*(mmHg) 1 5 10 20 60 100 

Calculate the value of vapor pressure corresponding to 150 oC?  

 

Solution: 

T= [98.5 131.8 148.2 166.2 199.8 215.5]; 

P= [1 5 10 20 60 100]; 

Pi=interp1 (T, P, 150) 

 

The result will be: 

Pi= 

   11.0000 
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Exercise 2: 

The heat capacity of a gas is tabulated at a series of temperatures: 

Calculate the values of heat capacity corresponding to 30, 70, 100 and 210 oC. 

Solution: 

T= [20 50 80 110 140 170 200 230]; 

CP= [28.95 29.13 29.30 29.48 29.65 29.82 29.99 30.16]; 

Xi=[30 70 100 210]; 

CPi=interp1 (T, CP,Xi) 

The results will be 

Pv = 

 29.0100   29.2433   29.4200   30.0467 

 
Exercise 3: 

Chemical engineer, as well as most other engineers, uses thermodynamics extensively 

in their work. The following polynomial can be used to relate specific heat of dry air, 

Cp KJ/(Kg K), to temperature (K): 

Cp= 0.994 +1.617×10-4T+9.7215×10-8T2 – 9.5838 × 10-11 T3 + 1.9520 × 10-14 T4 

Determine the temperature that corresponds to a specific heat of 1.2 KJ/(Kg K). 

Solution: 

T=10:10:10000; 

Cp=0.99403+1.617e-4*T+9.7215e-8*T.^2-9.5838e-11*T.^3+1.9520e-14*T.^4; 

Ti=interp1(Cp,T,1.2) 

 

 

2.Two-Dimensional Interpolation 

       The interp2 command performs two-dimensional interpolation between data points. 

It finds values of a two-dimensional function underlying the data at intermediate points> 

 

 

 

 

 

 

 

 

Its most general form is: 

Zi = interp2(X, Y, Z, Xi, Yi) 

Zvector = interp2(X, Y, Z, Xvector, Yvector) 

T (oC) 20 50 80 110 140 170 200 230 

Cpj/mol.oC 28.95 29.13 29.30 29.48 29.65 29.82 29.99 30.16 
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Note: the number of elements of the X vector and Z matrix rows must be the same, 

while the number of elements of the Y vector and Z matrix columns must be the same. 

Exercise 4: 

Calculate the values of z corresponding to (x,y)=(1.3, 1.5) and  (1.5,2.3) from data as 

following: 

x=1, 2 

y= 1, 2, 3 

z = 10 20   

      40 50   

      70 80  

Solution 

x = [1 2]; 

y = [1 2 3]; 

z = [10 20; 40 50; 70 80]; 

z1 = interp2(x,y,z,1.3,1.5) 

The results will be  

z1 = 

    28 

To interpolate a vector of x, y points repeat the same code with small change: 

z12 = interp2(x,y,z,[1.3,1.5],[1.5,2.3]) 

z12 = 

    28   54 

 

Practice Problems 
1) Given the following experimental data: 

Find the temperature for q = 2.5, 3.5, 4.5; 

 

2) The volume V of liquid in a spherical tank of radius r is related to the depth h of the 

liquid byV =
𝜋ℎ2(3𝑟−ℎ)

3
 determine h given r=1 m and V=0.5 m3. 

 

3) A liquid mixture of benzene and toluene is in equilibrium with its vapor in closed 

system. At what temperature would the vapor phase composition of both benzene and 

toluene 50% at equilibrium, given that the pressure in closed container is 1.4 atm? 

𝑃𝑏𝑒𝑛𝑧𝑒𝑛𝑒
𝑜 = exp⁡(10.4 −

3740

𝑇 + 5.8
) 

𝑃𝑇𝑜𝑙𝑢𝑒𝑛𝑒
𝑜 = exp⁡(9.0 −

3500

𝑇+10
)           Where:   Po in atm and T in K. 

Flow rate (q, m3/s) 1 2 3 4 5 6 

 Temperature (T, oC) 2.2 7.8 13.9 27.8 41.2 62.1 
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4) The friction factor f depends on the Reynolds number Re for turbulent flow in smooth 

pipe according to the following relationship. 

)ln(Re340.0
1

f
f

+−=

 
 

Write required code to compute f for Re = 25200, using interp1 command. 

 

5) Use interp2 to calculate the enthalpy, internal energy and specific volume of 

superheated steam when pressure is 2 bar ant temperature is 120 oC.  

 

 

 

 

 

 

 

 

 

 

  

 


