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Abstract:  

The thermoacoustic parameters, such as the ‘Sharma constant’ (S0,) the ‘isochoric temperature coefficient of internal pressure’ (ITIP) and 

the ‘isochoric temperature coefficient volume expansion’ (ITVE), the decreased volume, the ‘reduced compressibility’, and the ‘Huggins 

parameter’ ( F ) were calculated utilizing the coefficient of volume expansion  . The results show that the Sharma’s constant has the 

characteristic value of 1.11±0.01 which establishes the constancy of S0. The results of study are presented using graphs. 
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——————————      —————————— 
 

 

1. INTRODUCTION: 
 

Oil is a viscous liquid that is neutral and non-polar in nature 

at room temperature. In nature, oil is both hydrophobic and 

lipotropic. Oils have a significant hydrogen and carbon 

concentration, as seen by their chemical composition. Seed oils 

are oils that are derived from seeds. Most edible oils are derived 

from plant seeds. Triglycerides are the building blocks of oils. 

The seed oils are either edible or unpalatable[1]. Edible oils are 

the most significant parts of the human diet because they 

provide food with distinctive nutrients, flavour, and textures. 

As a result, ultrasonic studies in edible oils have been a field of 

study for past few decades. For example, an implementation of 

ultrasonic technology in the high voltage liquid insulation 

sector to reduce the pour point of oilseed samples in order to 

use seed oils as fluid insulation on power transformers in cold 

climate zones was performed by Bakrutheen et.al., [2]. D. Julian 

Mc Clements et.al.[3], [4], utilized the low intensity ultrasound 

technique for the characterisation of edible oils and fats, they 

found the dynamic rheology, composition of oils, emulsions 

droplet size.  

 

Sharma established the usefulness of the coefficient 

of volume expansion ( ) in evaluating other thermoacoustic 

characteristics, such as the Sharma constant (S0), in a variety of 

non-mesomorphic systems, such as polymers, rare earth alkali 

metals, polycrystalline solids, and so on. Sharma discovered 

that the Sharma constant, which is a characteristic constant, 

imparts a constant value of 1.11-0.01 in all these systems. 

Understanding intermolecular interactions and the molecular 

arrangement in the condensed phase may be aided by S0. Y. 

Narasimha Murthy et.al.[5], have determined the Sharma’s 
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constant and other acoustic characteristics of natural oils/fats 

such as Sal seed fat and Mango kernel fat using the coefficient1 

of volume expansion and proved the Sharma parameter’s 

constancy. The homologous sequence of alkoxy benzylidene 

butylanilines with for the values m=4 to m=7, to comprehend 

whether the thermoacoustic parameters are useful to realize the 

atypical behaviour at the phase transitional temperatures and 

pre-transitional effects on both sides of the transition was done 

by P.Venkatacharyulu et.al[6] 

 

Inspired by these studies, an attempt is made in this 

research to estimate several thermoacoustic characteristics, 

including the Sharma constant. To understand the behaviour of 

the numerous thermoacoustic parameters in isotropic and 

nematic states, and near the phase transitional temperature, 

only one parameter, specifically the coefficient of volume 

expansion ( ), was used. 

 

2. THEORY: 
 

A brief description of a theoretical approach for estimating 

various thermoacoustic parameters using the coefficient of 

volume expansion ( ) is as below, 

 

2.1. The volume expansion coefficient ( ) can be defined as  
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where 2V and 1V   are the molar volumes at the   

 

IJSER

http://www.ijser.org/
mailto:johnson.life@gmail.com


International Journal of Scientific & Engineering Research Volume 12, Issue 12, December-2021                                                                                   168 
ISSN 2229-5518  
 

IJSER © 2021 

http://www.ijser.org 

temperatures 2T  and 1T respectively. 

2.2. The isochoric temperature coefficient of internal 

pressure (ITIP) as derived by Harward and Parker[5] and 

denoted by  X  can be calculated using   as 
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Where Pi is the internal pressure, V is the reduced 

volume,  is the reduced compressibility, C1 is the 

dimensionless coefficient of bulk modulus as introduced by 

Moelwyn-Hughes[5]. These values can be obtained from α 

as follows    
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Here V, V*, β, β* are the specific volumes and 

compressibilities, at absolute zero and temperature T. 

 

2.3. The isochoric temperature coefficient of  volume 

expansivity (X’) can be given [7], [8], 

      

                     X 1 2 T'                                          (6) 

 

2.4.  The Sharma’s constant (S0) by means of the 

coefficient of volume expansion ( ) ac be expressed 

as  

                  0
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Where S* and 
0S* are the Sharma’s parameters[7] given by  
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2.5. The Huggin’s Parameter ( F ) is expressed in terms of 

the Sharma’s constant as  
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Thus, from the above expressions of the 

thermoacoustic parameters imply the importance of the 

coefficient of volume expansion ( ) 

 

3. MATERIAL: 
 

 The specific volumes of palm seed oil and the Date seed oil, 

at various temperatures was calculated using the micro 

controller based Ultrasonic interferometer and for those 

data the adiabatic thermo-acoustic properties are calculated 

in this study. 

 

1. Palm seed oil: Scientifically known as 

“Elaesisguineesis”, it is obtained from the fruit pulp. 

This one among few highly saturated fats, semi solid at 

room temperature. The palm oil with less mono-

diglycerides is said to be of good standard. Being one of 

the cheapest oils and having high oxidative strength is 

has wide range of utility in commercial food industry. 

 

 2. Date Seed oil: The scientific name of date seed oil is 

“Phoenix dactylifera L”. Being rich in “phenolic, 

tocopherols” compounds date seed oil is used in 

pharmaceutical and cosmetics, apart from having wide 

range of utility in food applications due to its high 

nutritional values. 

 

4. RESULTS AND OBSERVATION:  
 

 Using the above mentioned formulae, the calculated values 

of different thermal parameters are mentioned in Table.1 

and explained through the figures 1-3. When the system 

transitions from an isotropic liquid state to a mesomorphic 

state, i.e., from a completely disordered low-density 

isotropic liquid state to a more-ordered density state, the 

Sharma's constant assumes a lower value than the possible 

values only at and in the near vicinity of the transition 

temperatures. The constant reduces to a lower value than at 

any other temperature exactly at the transition temperature. 

Similar, type of result were given by M.S.R Subramanyam 

et.al[7] in their study of edible oils. 

 

Figure.1 displays the variation of Sharma’s constant 

with respect to various temperatures for the palm seed and 

date seed oil. From the figure it is evident that the Sharma’s 

constant reaches it low expansivity at the transitional 

temperature which is 3080K for palm oil and 3280K for date 

seed oil. 

 

The figure.2 displays the relation between the 

Huggin’s parameter with that to the different temperature 

values. For liquid crystals, the MOELWYN-HUGHES 

parameter (F ̇) provides the simplest scale for establishing 

the molecular ordering, structure, interactions, and 

harmonicity. At and near the transition temperature, the 

Huggin's parameter exhibits abnormal behaviour. For a 

given mesogenic liquid crystal, F ̇ is almost temperature 

independent. It explains liquid crystal interaction, 

molecular ordering, and harmonicity. The behaviour of the 
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F ̇ parameter in the nematic state is diametrically opposed to 

that of the thermal expansion coefficient. Thus, from the 

figure we can say that the transitional temperatures for date 

oil and the palm oil are 3130K and 3280K. 

 

 

 

 

Table.1. Tabulated values of the obtained thermo 

acoustic parameter values of seed oils. 

 

Figure.1 . Sharmas Constant (ṡ0) vs temperature (T) 0K 

 

 
 

Figure.2.Huggins’s parameter Vs Temperature(T) 0K 
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Figure.3. Ẋ Vs Temperature (T) 0K 

                     

From Figure.3 we can observe that the adiabatic 

internal pressure (Ẋ) is invariant for plam oil where as a 

small variation can be observed at the transitional for the 

date seed oil. 

 

5. Conclusions: 

 

The various adiabatic acoustic properties for the palm 

and date seed oils have been calculated. The results 

validate the characteristic nature of the Sharma’s 

constant and other properties except at the transitional 

temperature. 
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