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Simplified calculation method for heat transfer of tromble wall

PAN Mingzhong"*, LIU Yanfeng'*,ZHOU Yong'*, TIAN Shiguo'*
(1. State Key Laboratory of Green Building in Western China, Xi'an Univ. of Arch. &. Tech. , Xi'an 710055, China;
2. School of Building Services Science and Engineering, Xi'an Univ. of Arch. &. Tech. , Xi'an 710055, China)

Abstract; Based on the heat balance method, the influence of the structural parameters of tromble wall on the
convection and heat transfer is analyzed. It is found that the ratio of the hourly heat transfer capacity of the tromble
wall with different structural parameters to its maximum value is highly coincident. A cluster of curves is proposed
to characterize the cluster curve by convective and thermal conduction heat transfer coefficients. After obtaining the
convection and heat transfer coefficients of different regions, the relationship between the structural parameters of
the region and the maximum values of convection and heat transfer heat transfer can be obtained, and the
convection and heat conduction heat transfer can also be obtained. Therefore, a multivariate nonlinear regression
model between four key structural parameters of the heat collecting wall and the maximum value of convection and
heat transfer is obtained by regression analysis. Finally, the heat transfer of the regression model and the
theoretical calculation is analyzed. Rresults show that the R* of the convective and heat transfer models in typical
areas are between 0. 96~0. 97 and 0. 94~0. 95, and rRSME are between 0. 10~0. 14 and 0. 24~0. 28, respectively. It
shows that the regression model can accurately predict the heat transfer capacity of the collector heat storage wall and meet

the engineering calculation accuracy requirements, which can provide some guidance for passive house design.

Key words: structural parameters;tromble wall;heat transfer ;regression method
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