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ABSTRACT

This paper presents a one-dimensional numerical investigation to study the heat exchanging and the
thermal comfort conditions inside a building room during the heating season. three walls of the room
are insulated, and the remained wall is constructed with brick that is embedded with phase change
material (PCM). The mathematical model is based on pure conduction in brick and PCM, and on natural
convection in the indoor air; the non-insulated wall is subjected to a constant temperature at the external
surfaces. The enthalpy method is used to resolve energy equations in both solid and liquid phases of
PCM. The natural convection inside the liquid phase of PCM storage unit is taken into account in via
the dependence of the effective thermal conductivity on the liquid fraction. The model developed in
this study is analyzed and compared with literature, and a good agreement is showed. Then, a parametric
study for different geometrical and thermo-physical parameters of the building room is conducted.
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1 Introduction

The heat comfort in buildings means to obtain the right thermal environment to avoid certain daily
inconveniences. In fact, an unwell regulated temperature disrupts the well-being of the occupants at a home.
Thermal comfort means to adjust the environment between the in-home temperature and the external
conditions to better control the energy consumption. That is good for the daily fees and good for the planet,
in particular by limiting the greenhouse effect. In this paper, we address the one-dimensional analysis that
aims to comprehensively understand the mechanisms of heat exchange and thermal comfort conditions
inside the building room during the heating season. The focus of the study is on a room with three insulated
walls and a fourth wall built of brick and embedded with a phase change material of the RT25 type, as
shown in the corresponding figure Fig. 1.:
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Figurel: Schematic of the considered geometry.

| ©2024 Copyright held by the author(s). Published by AIIR Publisher in “Abstracts of the Second International Congress on Energy and Industrial
N Processes Engineering: Volume 2” (ICEIPE’24) 14-16 May 2024. Organized by the Research Laboratory of Matter’s Valorization and Recycling
for Sustainable Development (VRMDD), University of Sciences and Technology Houari Boumediene (USTHB), Algiers, Algeria.

DOI: 10.21467/abstracts.170 ISBN: 978-81-970666-1-0 (eBook)



https://aijr.org/about/policies/copyright/
https://doi.org/10.21467/abstracts.170
https://aijr.org

453

Table 1:Thermo-physical properties of RT25, Clay Brick and Air [2], [3], [4]
Tsotide (K)  Tiiguice (K) L (kj/lkg) = Cp(kjkg.K) ) (kg/m3)  KW/mK)  [(kg/m.s)

RT25 300.15 302.15 230 2 770880 0.2 0.026
Clay Brick - - - 741000 664 207 -
Air - - - 1.00144 1.22 0.026  1.789x10-5

The mathematical model, formulated for unsteady one-dimensional coordinates is written on dimensional
form as:
For the brick region:
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For the PCM region:
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For the air region, the energy balance can be expressed as:

0Tgir (1)
bc = bair = hL(Tpcm(x = XC) - Tair) = (pcp)airl;%; (7-6)
The enthalpy, H, is a function of temperature, T:
c T—Ty), T<T,
H(T) _ ppcm( m) m (7.7)
Cppcm(T_Tm) +q T> Tm

and at the melting point of the PCM, the enthalpies of solid and liquid phases at the melting point
are 0 and ¢, respectively.

From these equations (1.7), the temperature T is:

T + H/CPpem H<0
T=1Tp, 0<H<q
Tm + (H_Q)/Cppcm H> q

In the following, we will adopt the numeric resolution with using the Finite Difference Method, each
location and time are represented by 7 and 7.

T(x,t) = T]* = T(idx,nAt)
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