[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1395.16.13.22.9 ]

244-240 oo (gl paiS HYlio dcgozo 40l 319 (13 o loud (16 093 1395 ju w30 SuilKo (S Iiie dlxo

F391 9 P Dbl 9 goabedaged Hellys uil )05 (yao9d Vlie dcgeazo
1395 yi0 7 96 (3 a9 oS (3

)

I|IIIIIII]'|I.|

‘jjﬂ/ :{;;Z ;)

g e
mme.modares.ac.ir A:’{jné/u

SB1 <O 5 S Bl ool b (S5 w1 & 5 9 (S5 5! Silwdiung
s ol sane £9 a3 el ulae LS Cual (15 50

seeinls oMol SN BELEIS ¢ pod unbigee eyl pusli)lS =1
Rediblo cyppiinle dnly oMol Bl5T oK1 ¢ owd (it o6 5SS (gomaiily =2
LT eobobl ssly (oMl ST olisly (S 5b o ppte  pe =3
M.adibkia.msc@mhriau.ac.ir 6315977439 w3500 «piale®

84S

Sl loositS’ Bile 2l bl leisle g il mlio 3 (551 BT 51 G pSsle pslato 4 1) cunlio 5 jlodlil (ol Bpan 3 240 po3l g (5551 e (292 dgdxa
gz Aible Jy55 0 oy Caenl 5 dail ol el 5 ol porte (il Dl capd Vb )l Canglio gl Ssolper O39S0 51 o3lital blidy o At ylogle dles 5
b S o)l odliil b g oad 48,5 515 53 ST daisee S (glgp S oo 3 3 |y cilise (g5pe Ll Jlosl b g (Bly ol b (g A diize S 35 (9338 oy
i) S5 e Sl s labg) imen sl 4B )S ol (gjluand 5 giludae gin pR)sll g DO (uinis Juo kog (LRN) (ilizel Jao jl 545 230 009 ol & 2298
o 0 odnlde usl 4B )S )8 odlitul )50 (gunsj baee S S5 )3 (el daime G (5 ST )5S 5 (oolal Cllns (gl (6581 E55 g GipST Sl Slislre Sl (4l 090
5 odlil & a5 ealy L ol jd .l %90 dgus lawgie yobds Glesily 9 5 KWL dgus bawgie jobay 55 (s3T5 omizmed Cawl puiio %85 b %45 I 58T Slaidl S
NS o 252 Wpo 55l Brpan P HIB L il (25 0)lir )3 (Sl 39,80

S3A siloo S ((Seolp 39S (3L pgr (b)) e S ] (5 pST o5 puST LBl g3l dine 5 BTl Al

Optimization of energy and exergy ratio by mineral insulator in a room
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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 (Sujd 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)
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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)
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Microspheres Energy ratio Exergy ratio [kW] Efficiency[%] Exergoeconomic Exergoenvironmental Total cost [$/h]
[kW] factor factor
LCM-121 84.094 1.543 91.34 85.23 43.06 1.793
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H=3(m)
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Fig. 2 Geometry of problem and numerical values
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Table 4 .The results of LCA analysis of one year insulation of external walls

@16 mm

Section of A

\_— Insulation 200pm , k=0.04 W/mK
Concrete 30 mm, k=1.4 W/mK
Wood 20 mm, k=0.16 W/mK
@16 mm

Section of B
200 mm

Insulation200pum, k=0.04 W/mK
Concrete 30 mm, k=1.4 W/mK
Gypsum plaster 20 mm, k=0.35 W/mK

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 24061 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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