
Rencontres des Jeunes Chercheurs Africains en France 
2022

Method for Determining the Optimum  Insulation Thickness of the 
Plaster Tow Material: Influence of the Heat Exchange 

Coefficient in Transient Regime

 

 

Cheikh Anta Diop University of Dakar

Title

Presented by 

Dr Papa Touty TRAORE 

Semiconductor and Solar Energy Laboratory

Physics Departement



Outline presentation

I- Context

II- Presentation of local materials

III- Materials and methods

IV- Numerical resolution

I- Resultats and discussions

I- Conclusion



Context
The high energy consumption was caused by air conditioning in buildings

and prompted researchers to focus on the characterization of high

performance local insulating materials to improve thermal comfort of

buildings and save energy and money it is important to use local materials

that are available and easy to use, hence the interest of insulating the

hearths with an insulating material with a small thickness to amortize the

cost of investment. In this work, we determined the optimum insulation

thickness of the plaster tow material. The proposed method is based on the

determination of the thermal resistance in the depth of the material for a

different value of heat exchange coefficient. We also used the relative

thermal resistance that shows how the optimum insulation thickness of the

material changes when the heat exchange coefficients change values .



a- Synthetic insulation materials

I- Presentation of Materials



I- Presentation Materials

Cannabis (South of senegal) Kapok Fibers (many locations) 
Typha many locations 

Typha FibersTow

B-local Materials



II-Material and Method

A brick of Tow –plaster mixture of 5cm tick The average diffusivity of the tow-plaster mixture is 2.07.10-

7m2 s -1 

The average conductivity of the order of 0.15W.m 1 .°C-1
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III- Numerical resolution
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In this work, we determined

➢ The optimum thermal insulation thickness of the tow material.

➢ The influence of heat exchange coefficients on the front and rear sides of the material to

be put. The latter has little influence on the variation of the optimum insulation thickness.

➢ And the value of maximum optimum insulation thickness is approximately 3cm. With

3cm of plaster tow material, we can make good thermal insulation.

Conclusion
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