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Abstract

The thermal conductivity (k-value) of cement-based materials like concrete is an important factor when
considering the amount of heat transfer through conduction. The amount of heat loss through walls and roofs
has a direct effect on the energy consumption of buildings. The steady state and transient methods are
considered the two main thermal conductivity measurement approaches. The moisture content, temperature,
type of aggregate, type of cementitious material and density of concrete are influential factors on the thermal
conductivity. The aim of this paper is to review the techniques most commonly used to measure the thermal
conductivity of concrete as well as to consider the factors affecting the thermal conductivity of cement-based
materials. In addition, a general equation for predicting the thermal conductivity of concrete is proposed in this
study based on data reported by researchers. The results of this review indicate that most researchers have
measured the k-value of cement-based materials based on transient methods. The reported k-value in saturated
conditions is higher than in dry conditions. Moreover, the measured k-value exhibits a declining trend with
increasing temperature. It is concluded that using lightweight concrete in structural and non-structural building
envelopes is a valuable method of reducing the amount of heat transfer and energy consumption owing to the

lower k-value of lightweight concrete compared to normal weight concrete.

Keywords: Concrete, Lightweight aggregate concrete, Density, Heat transfer, Thermal property, Thermal

conductivity



Download English Version:

https://daneshyari.com/en/article/6749659

Download Persian Version:

https://daneshyari.com/article/6749659

Daneshyari.com


https://daneshyari.com/en/article/6749659
https://daneshyari.com/article/6749659
https://daneshyari.com

