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Optimization of energy and exergy ratio by mineral insulator in a room
Morteza Adibkia'", Abbas Salemi Tajjarod’, Mohammad Adibkia?

1- Department of Chemical Engineering, Mahshahr Branch Islamic Azad University, Mahshahr, Iran
2- Department of Management, Abadan Branch Islamic Azad University, Abadan, Iran
*P.0.B. 6315977439, Mahshahr, Iran, M.adibkia.msc@mbhriau.ac.ir

ABSTRACT

Limitations of energy resources and the essence of energy saving necessitate the use of the suitable paint to prevent energy waste in various buildings
and industries. Ceramic insulations are of particular importance due to high thermal resistance, low absorption coefficient, and easy operation and
implementation, caused by existed micro-particles in their compositions. In this study, a three-dimensional chamber is considered with real
dimensions and boundary conditions are varied. Using Boussinesq approximation and due to the low Reynolds number, modeling and simulation
were done using k-g turbulence model (LRN), Do radiation model and Piso algorithm. Methods such as LCA technique, Exergoeconomic
calculations, and exergy rate are also used for economic calculations and exergoenvironmntal factor is used for environmental impacts. The results
indicate that exergoeconomic factor varies in the range of 45% to 85% and average exergy ratio of about 1.5 kw and the efficiency value of 90% are
noticed. Finally, it is shown that the use of ceramic microparticles in the external wall of buildings saves energy up to 18%.

Keywords: Optimization, exergoeconomic, exergoenvironmntal, ecological assessment, ceramic microparticles, energy saving
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Table 1 .Physical and chemical properties of the spheres [16]

[16] &) 5,50 (ploowd 5 (Supd ols> 1 Jgur

Average Solid properties Aqueous extract
Microspheres diameter composition (% w/w) Density Oil absorption Souluble material Conductivity PH
(um) SiO, Al,O; (g/ml) (ml/g) ( mg/g of sphere) (uS/cm)
LCM-121 100 53.6 38.6 3.2 0.293 1.6 128 6.68
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Table 2 .Results during heating process (Wall heating systems)

(o)ls25 (sl S i) (sialo ) w])3 5l alol> s 2 Jgus

Microspheres Energy ratio Exergy ratio [kW] Efficiency[%] Exergoeconomic Exergoenvironmental factor Total cost
[kW] factor [$/h]
LCM-121 72.094 1.825 87.56 75.33 33.16 1.793

Table 3 .Results during heating process (Floor heating systems)

(S (oiala ) ) (ile S 0] 3 5l alol> s 3 Jgar

Microspheres Energy ratio Exergy ratio [kW] Efficiency[%] Exergoeconomic Exergoenvironmental Total cost [$/h]
[kwW] factor factor
LCM-121 84.094 1.543 91.34 85.23 43.06 1.793
@16 mm
A .
2@7 Section of A
PN G L Insulation 200m , k=0.04 W/mK
R . Concrete 30 mm, k=1.4 W/mK
Tambient Wood 20 mm, k=0.16 W/mK
L¢=1m
Hy+1(m) H=3(m) 16 mm
TG ;
X w=1(m)
Insulatior
Coating WS3(m) p— Section of B
Y 00 0or=29° -
Floor Heating Pipe
Insulation200pum, k=0.04 W/mK
X Concrete 30 mm, k=1.4 W/mK
Gypsum plaster 20 mm, k=0.35 W/mK

z
Fig. 2 Geometry of problem and numerical values
goas polie g alluws awais 5l Hles 2 &

Table 4 .The results of LCA analysis of one year insulation of external walls

Fig. 1 The schematic representation of the geometries (Fifteen pipes in

the wall or floor is intended)
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Floor heating system (W) Efficiency Wall heating system(W) Efficiency
Microspheres ~ Without microsphere  With microsphere Without microsphere  With microsphere
LCM-121 3204 262.06 18.21 307.6 240,61 20.91
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Table 5 . Energy saving Comparison
LCM-121
Floor heating system 715
Wall heating system 655
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