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The use of PCM material on the walls of educational buildings to
increase the quality of space and reduce energy consumption
(Case study: 9 classes in Mashhad)
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Abstract

The wall in the building has always been discussed as one of the parameters affecting thermal
exchange and energy consumption. The purpose of this research is to reduce energy
consumption in buildings and to provide people with thermal comfort. Accordingly, the effect
of PCM on the thermal behavior of the wall has been studied in educational buildings. These
studies are presented in terms of cooling, heating and electric energy in the building. Also,
PMV and PPD were used to assess the thermal comfort conditions. analyzes and simulations
by Grasshopper, Honeybee and Ladybug plugins. The results of the research show that, with
PCM, between the walls of the building during the year, the number of people requiring
cooling is 41.36 kWh/m2, heating is 44.77 kWh/m2, and the building power consumption is
41.36 kWh/m2. Also, Improved thermal comfort and improved personal satisfaction.
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. Conductivity | Density Specific
Material (W/m°K) (Kg/m?) Heat
g (JKg°K)
Brickfac 1 1900 840
ade
Cement 0.29 1442 840
Brick 08 1600 840
Paraffin
oM 0.21 760 1200
Brick 08 1600 840
Gypsum 1.15 1000 840
Soil
Plaster 07 1300 1000
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. Thickness (m)

Material Base PCM
Brickfacade 0.03 0.03
Cement 0.03 0.03

Brick - 0.1
Paraffin - PCM - 0.05

Brick 0.2 0.1
Gypsum Soil 0.025 0.025
Plaster 0.015 0.015
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Plaster
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. Sensation

sensation scale

+3 Hot

+2 Warm

+1 Slightly warm

0 Neutral

-1 Slightly cool

-2 Cool

-3 Cold

5 5=59) Gl dwbxe 5B 45 Ly, IPMV (¢ ansls
Matzarakis et al. —\¥As «¢,Laallgd VY (i
(2007

PMV= (0.303%%%M+0,028) [(M-W)-H-E-
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E= 3.05%10° (2561-3373-Pa) + Eqw
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Crec=0.0014 M (34-Ta)
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Office Class Time
%25 %10 06:00 — 07:00
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Zones Cooling Heating Elﬁg;[;(l:
(Yearly) | (kWh/m2) | (kwh/m2) (KWh/m2)
Class A 32.47 35.73 11.16
Class B 34.9 35.16 12.71
Class C 32.11 37.58 11.65
Class D 40.06 18.97 11.43
Class E 45.36 17.64 12.58
Class F 42.55 20.74 11.06

Office 54.17 30.44 12.34

Stairs 56.19 32.88 12.69

Total 337.81 229.14 95.62

Zones
(Yearly) PMV PPD
22 Dec -2.13 %70
ClassA 1 22 Jun 113 %35
Class B 22 Dec -2.09 %69
22 Jun 1.11 %34
Class C 22 Dec -2.14 %70
22 Jun 1.13 %35
Class D 22 Dec -1.84 %61
22 Jun 1.15 %36
Class E 22 Dec -1.79 %58
22 Jun 1.14 %36
Class F 22 Dec -1.83 %59
22 Jun 1.15 %36
Office 22 Dec -2.12 %69
22 Jun 1.23 %41
Stairs 22 Dec 2.1 %66
22 Jun 1.32 %42
PCM 5,5 1 5L -PPD yPMV 30 -AJsas
Zones
(Yearly) PMV PPD
22 Dec -2.04 %66
ClassA | 55 Jun 1.01 %33
Class B 22 Dec -1.99 %65
22 Jun 0.99 %33
Class C 22 Dec -2.00 %66
22 Jun 0.99 %33
Class D 22 Dec -1.74 %57
22 Jun 1.03 %33
Class E 22 Dec -1.68 %57
22 Jun 1.01 %33
Class E 22 Dec -1.69 %57
22 Jun 1.02 %33
Office 22 Dec -1.98 %66
22 Jun 1.12 %35
Stairs 22 Dec -1.99 %66
22 Jun 1.20 %41
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