DOI: 10.22034/jmeut.2022.49739.3036 - Jols oiubgss— FF-YY doxius AP+ (3aals ¥ 0ybouds BY s dev (salas 0o <3955 OSLEINS Sl mintides 41y

SO 5l coliw! b oud udgi Hl00 yo> ‘5&)37 30 bo,S JLs! ,Ld, ogume Lol axdliae
Sisle gomaw

mfallah@azaruniv.ac.ir ¢yl ! o 5 (loul,31 Soesad olfisls «SilSe  cwdige 03,5 Lol Cm o

oSy

ol @iz sla Jaw a5 ol Yl b w)ls plaBle JoIs 4y (63985 slo )5 JWsl olye 2 g0k ).:.;L o=l Glaoyis yledus ¢ Kb aSl 4 axg5 b
o Slas s loo,a .Jl.v.:‘sg}i.u)...»‘bso.\..a A.._'>L>J.| Ssls )>] sl sbs slp o Jbsle &l 4 ol G 0 0,5 8 ey Oy90 o o>
5 00g oy _wais Slaseie Jolis (63959 oyl )l ol oo axlllas (RSM) g, zehaws gl (g, g Sg0me Lol g, 5l eslanl b o] sle)S
oolatul lojen &jgo 4y dguzme loll g RSM jig) (e 3 Jlal el il (0,8 Blas jelaie a .Zewl ool 48,8 a5 10wl yuiie ot 4 Lo )5 jge
cuyo g oo a9 i J> il g (8 o Ll sl S ) 036l A 28,5 a8 0 5 LL O jee 4 aman b S Jlasl o¥sle el ouls
Olgiee 0y hasme Gl b (IS jsb ay g 0yh gLl al38l L L ojlan s uali8l L oS wies pe lid bl ol ol s oo bl
ply U-value L HB-10 aiges 45 bgy o ole )5 5 Shos oy i c0dds gy Sz b G j0 a5 003 oo lis gl ol (il ) Sely ol )8 Cuglie
el 03,5 1o 048> (9 52 4 s 1AY Sgr 45 Abl o0 V/AD

s g, by g g all g, o Jl s Sl oyt Ssh sl slaoly

Finite element study of heat transfer in hollow 3D printed construction bricks

M. Fallah Mechanical Department , Azarbaijan Shahid Madani University, Tabriz, Iran

Abstract

The shape and arrangement of holes in bricks has a great effect on the rate of penetration heat transfer in the building. In the present
study, a new structure has been proposed for building brick cells and the effect of the shape and dimensions of the cavities on its
thermal performance has been studied using the finite element method and the surface response method (RSM). The input
parameters include the geometric characteristics of the cells and the heat transfer performance is considered as the response variable.
In order to minimize the heat transfer parameter, the RSM method and the finite element are used simultaneously. The three-
dimensional heat transfer equations are solved by considering the three mechanisms of conduction heat transfer, convection and
radiation, and temperature distribution and heat transfer coefficient are obtained. The results show that by increasing the thickness of
cells and the length of the cell and in general by increasing the perimeter of the cells, the thermal resistance of the blocks can be
increased. The results show that among the studied designs, the best thermal performance is related to HB-10 sample with U-value
equal to 1.95 which has improved 97% compared to brick without cavity.

Keywords: Hollow block, 3D printer, heat transfer, finite element method, surface response method.
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Sample ID. T (K) Tin (K) AT(K) Heat Flux | U-value (W/m’K) | Improvement (%) ﬂeqm‘v
HB-00 313.54 306.23 7.31 3.87 66.18 -- 0.53
HB-01 315.05 297.04 18.01 0.63 437 93.39 0.03
HB-02 313.52 299.92 13.60 0.70 6.46 90.24 0.05
HB-03 314.56 300.12 14.44 3.01 26.06 60.63 0.21
HB-04 315.39 294.86 20.53 0.68 4.11 93.78 0.03
HB-05 316.71 299.50 17.21 0.69 4.99 92.45 0.04
HB-06 313.35 296.62 16.73 0.58 433 93.45 0.03
HB-07 316.56 294.76 21.80 0.70 4.04 93.90 0.03
HB-08 317.74 294.09 23.65 0.78 4.14 93.75 0.03
HB-09 315.46 296.44 19.02 0.79 5.17 92.18 0.04
HB-10 316.63 291.03 25.60 0.40 1.95 97.05 0.02
HB-11 317.08 295.75 21.33 0.74 4.33 93.45 0.03
HB-12 314.23 302.91 11.32 1.94 21.42 67.63 0.17
HB-13 313.25 295.24 18.00 0.54 3.75 94.34 0.03
HB-14 313.33 299.33 14.00 0.70 6.24 90.58 0.05
HB-15 316.22 303.22 13.00 1.65 15.87 76.03 0.13
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HB-24 313.68 294.68 19.00 0.56 3.68 94.43 0.03
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HB-26 313.12 300.12 13.00 0.76 7.33 88.93 0.06
HB-27 315.08 295.08 20.00 0.45 2.81 95.75 0.02
HB-28 314.99 298.99 16.00 0.66 5.18 92.17 0.04
HB-29 315.09 296.20 18.89 0.67 442 93.32 0.04
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