Author’s Accepted Manuscript

. o BUILDING
A synchronizing thermal model based on three ENGINEERING
kinds of radiant models to compute interior air

temperature and interior wall temperature //\
A

Liugen Lv, Yiying Luo, Chen Huang //\ 2
R

2

www.elsevier. com/locate/]obe

PII: S2352-7102(18)30097-4
DOI: https://doi.org/10.1016/j.jobe.2018.04.004
Reference: JOBE449

To appear in:  Journal of Building Engineering

Received date: 25 January 2018
Revised date: 28 February 2018
Accepted date: 11 April 2018

Cite this article as: Liugen Lv, Yiying Luo and Chen Huang, A synchronizing
thermal model based on three kinds of radiant models to compute interior air
temperature and interior wall temperature, Journal of Building Engineering,
https://doi.org/10.1016/j.jobe.2018.04.004

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/jobe
https://doi.org/10.1016/j.jobe.2018.04.004
https://doi.org/10.1016/j.jobe.2018.04.004

A synchronizing thermal model based on three kinds of radiant models to

compute interior air temperature and interior wall temperature

Liugen Lv*", Yiying Luo®, Chen Huang®

“School of Civil Engineering and Architecture, Jiaxing University, Jiaxing, China
bSchool of Environment and Architecture, University of Shanghai for Science and Technology,

Shanghai, China

“Corresponding author. Liugen Lv, School of Civil Engineering and Architecture, Jiaxing

University, Jiaxing314001, China. Ivliugen@mail.zjxu.edu.cn(L.Lv)

Abstract

The interior air temperature and interior wall temperature are of great importance to calculate
air conditioning load and study thermal comfort. Many researchers have been conducted to
investigate building heat transfer model. In this paper, a synchronizing thermal model based
on three kinds of radiant models is built to compute interior air temperature and interior wall
temperature. The thermal conduction, convection and radiation occur simultaneously on the
interior walls of buildings, and the radiation heat transfer in the thermal model is built with
three kinds of radiant models severally. Under various conditions with changed wall heat flow
and supply air volume, interior air temperature and interior wall temperature are computed by
synchronizing thermal model. The calculated results of interior air temperature based on three
kinds of radiant models fit closely with measured data. The computed results of interior wall
temperature based on Gehart radiant model and effective radiant model are quite close and
they are more accurate than those based on direct radiant model. Obviously, the Gebhart
radiant model distinctly owns equal computed precision comparing to effective radiant model
and it has less calculated quantities. So the Gebhart radiant model has obvious advantages to

establish theoretical model in building heat transfer research.
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