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Experimental Study on External Wall Insulation of Fly Ash in Cold Regions
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Abstract: In order to improve the energy—saving effect of prefabricated buildings in cold regions, this article takes a residential
area project in Liaoning Province as the background and conducts optimization research on its external wall insulation
performance. The research aims to compare the thermal performance of fly ash insulation board and uninsulated wall, and clarify
the insulation effect and application value of this material in prefabricated concrete structures. The experiment selected fly ash
insulation boards with a density of < 300 kg/m * and a thermal conductivity of < 0.065 W/ (m - K). Measurement points
were arranged on a test wall with a size of 3. 0 m X 2.5 m. Three dimensional temperature detection and heat transfer coefficient
testing equipment were used to measure and analyze the temperature distribution and heat transfer characteristics of the wall under
steady—state temperature difference conditions of 20 °C indoors and =5 °C outdoors. The results show that the measured density
of fly ash insulation board is 285. 6 + 3.2 kg/m *, and its internal gradient pore structure forms multiple thermal resistances with
micro scale closed pores; After pasting the insulation board, the temperature distribution on the exterior wall is uniform, with a

maximum of 19.3 °C, and the heat transfer coefficient is lower than 0.300 W/ (m *

- K), which is significantly lower than
that of the uninsulated wall. The conclusion shows that fly ash insulation board has both lightweight and good insulation

performance, which can effectively reduce heat loss and is suitable for the external wall insulation system of prefabricated

EEEN. £ 8 (1981—), &, Wit, SRIEN, HARAE. EREITREER,
= BH. 2025-03-13



5 . FER OB S M Rl B 5T 121

buildings in cold regions. It has practical significance for improving building energy efficiency and indoor thermal stability.

Key words: cold regions; prefabricated structure; prefabricated buildings; engineering construction; fly ash; external wall in-
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Table 1 Heat transfer coefficient of insulation exterior wall
enclosure structure / [W/ (m*-K) |
gty Sk B fREE Bl BT AhE
AHE 1 0.26 0.08 0.37 0.16 1.5 2.8
HHE2 0 0.32 004 047 0.23 1.8 2.7
HHE3 027 006 0.28  0.12 1.4 3.1
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Fig.1 Structural diagram of building survey points
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Table 2 Test results of apparent density of insulation materials

AR S/ (kg/m’) LM E/ (kg/m®)
WA R AR <300 285.6+3.2
AALIRBE R 180 182.4+2.1
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Fig. 3 External wall temperature cloud map results
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Fig. 4 Results of heat transfer coefficient for external wall insulation
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