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Thermal performance simulation of vitrified microbead blocks
and energy saving analysis for their application in building facades
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Abstract; In order to solve the problems of high thermal conductivity and high moisture absorption of
traditional block materials, the vitrified microbead cement-based material with low moisture absorption were
prepared in this study, and the moisture absorption of standard curing room for 7 consecutive days and the
change rule of thermal conductivity after moisture absorption were tested. At the same time, based on one-
dimensional steady-state heat transfer theory, the thermal performance of the block was simulated by
ABAQUS, and the thermal analysis of the building was conducted by ECOTECT. Test results show that the
thermal conductivity of vitrified microbead cement is low, and it can significantly reduce the heat flux intensity
and temperature on the inner surface of the block, as well as effectively increase the thermal resistance of the
block, so as to improve the thermal performance of the block, and effectively reduce the influence of humid
environments. The vitrified microbead block used for building exterior walls can reduce building energy
consumption, as well as the heating, ventilation, and air conditioning (HVAC) load, fabric gains and losses
(FABRIC) value, and passive component heat gain and loss, and the exterior wall can still effectively reduce
building energy consumption and maintain building comfort after moisture absorption.
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Tab.2 Parameters of block construction

mEe fLEE AL L
N T FFFLR S}/ mm
KA AR How /%
A B 2 150x130% . 150% 130> 52.6
B [FE 2 D=150 .D=150 47.7
150x65% . 150x65% .
cC MK 4 52.6
150%65 ,150x65
200%65 .200%65
D 2 4 A A 52.6
Y 100x65 .100x65

2.5 WIRM T IEEEEEEIE R

B 3.4 A A ZERIBE AL fER i) B i A5 FR JT 4
P2, S 4 Ff S R0 A e R T A ST UL 45 IR L
#3,

NT1L
+3.142e+02
+3.124e+02
+3.105e+02

- +3.087e+02
- +3.06%e+02
3 e+02

+2.921e+02

E3 #RiEE=E
Fig.3 Temperature cloud map of the block
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Tab.3 Numerical simulation results of blocks
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Fig.5 Thermal properties of ordinary concrete and vitrified microbead cement base
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