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THE COMPARATIVE ANALYSIS OF THE 

CALCULATION METHODS OF HEAT 

EXCHANGE EFFICIENCY IN FRAME-PANEL 

HOUSING CONSTRUCTION 

M. N. Chekardovskiy 
Heat and Gas Supply and Ventilation Department, Industrial University of Tyumen, 
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V. V. Mironov 
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ABSTRACT 

            The purpose of the study is to optimize the energy consumption of frame-panel 

          houses based on mathematical calculations and to improve the calculation methods 

              that will allow to clarify the processes of heat transfer and air filtration that take 

place  together  in  the  enclosing  structures.  The  authors  calculated  distribution  of 

          temperatures and heat flows on the cross-section of  the outer  wall of three-layer 

haydite-concrete panels during air infiltration and air exfiltration. Thermal resistance 

of the enclosing structure layers from external air to the surface under consideration 

           was defined separately for each layer: a layer of haydite-concrete with defined 

        density, thermal conductivity and thickness, a layer of mass expanded clay concrete 

            and a  layer  of expanded clay concrete. The main novelty of the paper was the 

suggestion to use the refined Gauss error function or function of erfectum in order to 

      modernize the  algorithm of  calculating parameters of heat  exchange in  enclosing 

         structures for building houses by frame-panel housing construction technology with 

air filtration and without it. To verify the validity of erfectum formula, an experimental 

  data  of  F.V. Ushkov  was used.  The  experimental  data  were  used  to  improve  the 

        computational model. The  reliability of application of the function  of erfectum`s 

     refined formula  was  proven. As  a result  of the  conducted studies,  a  comparative 
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ABSTRACT 

This paper presents the results of an experimental study performed to investigate 

          effect of supplementary cementitious materials (SCM) in cement pastes. SCMs used 

were fly ash, silica fume and rice husk ash. Replacement of cement was made at 20% 

          for all the specimens. Physical properties like water absorption, apparent porosity 

          and sorptivity were compared for different SCMs along with mechanical properties 

     like Compressive Strength, Split tensile strength .Generally it was found that among 

             the SCMs studied, silica fume gives the better results in terms of the physico-

mechanical properties of the cement paste. 

Keywords: Fly ash, Silica fume, Rice husk Ash ,compressive strength 

Cite this Article: N. Shyamananda Singh, Dr. Khwairakpam Padmini and Dr. Suresh 

Thokchom, Effects of Supplementary Cementitious Materials on Physico-Mechanical 

Properties of Cement Paste, International Journal of Civil Engineering and 
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1. INTRODUCTION 

Concrete, being the most versatile construction material, is consumed second only to water in 
the world [1]. It is estimated that more than 10 billion tons of concrete is produced annually 

[2]. It has been projected that by 2050 approximately 18 billion tons of concrete annually to 
         meet the growing demands of world population [3]. Subsequently, cement production were 

expected to raise from 3.6 billion tons of cement in 2011 [3], to 5.8 billion tons by 2050 [4]. 
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