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A Numerical Prediction of Periodic Thermal Environment

in a Heated Room considering Radiation Interaction

——A Case Study on Electric Floor Panel Heating,
Hot Water Floor Panel Heating and Forced Convective Heating——

by Shizuo Iwamoro*' and Masamitsu Kaizuka*?
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Synopsis : This paper presents a numerical
prediction method for unsteady state thermal
environments in a heated room, including calcula-
tions of the distribution of thermal radiation and
of comfort indices, and also presents the results
of the application of this method to a periodically
heated room with electric floor panel heating
(EFPH), hot water floor panel heating (HWFPH)
or forced convective heating (FCI) to illustrate
the characteristics of the heating systems,

For steady state and transient conditions, a
prediction method and the calculated results of
the heating systems were already shown by the
authors in the previous papers (1), (2). In this
paper, periodic heating hours are assumed (i.e.
5:00~8:00, 11:00~13:00 and 15: 00~21 : 00),
and a calculation method for HWFPH is developed
based on a numerical calculation of two dimensional
thermal conduction around a hot water pipe as
shown in Fig. 2.

*1 Doctoral Course, Graduate School of Engineering,
Meiji University, Student Member

*2  Department of Architecture, Faculty of Engineer-
ing, Meiji University, Member

As in the previous papers, the calculations are
conducted on a room model shown in Fig. 1. The
air temperature and air velocity are assumed to
be uniform, and appropriate values are employed
as known values for the air velocity and convective
heat transfer coefficients, For EFPH, a constant
heat flux is assumed for a heat source plane. For
HWFPH, a constant temperature and a constant
flow rate are assumed for hot water. For ICII, a
constant heat supply is assumed for room air,
Using the backward implicit finite difference
scheme, the time dependent variables of thermal
environment are calculated, and they reached
periodically steady state after 20 days.

The results shown in Fig. 5~12 illustrate well
the characteristics of these heating systems
quantitatively.

They are, however, dependent on the various
conditions assumed, the characteristics of heating
systems can be shown more clearly by systematic
analysis for the various conditions with the
prediction method developed in this paper.
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A Numerical Prediction of Periodic Thermal Environment

in a Heated Room considering Radiation Interaction

——A Case Study on Electric Floor Panel Heating,
Hot Water Floor Panel Heating and Forced Convective Heating——

by Shizuo Iwamoro*' and Masamitsu Kaizuka*?

Key Words : Numerical Prediction, Thermal Comfort, Radiation Interaction,
Floor Panel Heating, Heating Systems

Synopsis : This paper presents a numerical
prediction method for unsteady state thermal
environments in a heated room, including calcula-
tions of the distribution of thermal radiation and
of comfort indices, and also presents the results
of the application of this method to a periodically
heated room with electric floor panel heating
(EFPH), hot water floor panel heating (HWFPH)
or forced convective heating (FCH) to illustrate
the characteristics of the heating systems.

For steady state and transient conditions, a
prediction method and the calculated results of
the heating systems were already shown by the
authors in the previous papers (1), (2). In this
paper, periodic heating hours are assumed (i.e.
5:00~8:00, 11:00~13:00 and 15:00~21 : 00),
and a calculation method for HWFPH is developed
based on a numerical calculation of two dimensional
thermal conduction around a hot water pipe as

shown in Fig. 2.

*t  Doctoral Course, Graduate School of Engineering,
Meiji University, Student Member

*2  Department of Architecture, Faculty of Engineer-
ing, Meiji University, Member

As in the previous papers, the calculations are
conducted on a room model shown in Fig. 1. The
air temperature and air velocity are assumed to
be uniform, and appropriate values are employed
as known values for the air velocity and convective
heat transfer coefficients. For EFPH, a coustant
heat flux is assumed for a heat source plane. For
HWFPII, a constant temperature and a constant
flow rate are assumed for hot water. For ['CII, a
constant heat supply is assumed for room air.
Using the backward implicit finite difference
scheme, the time dependent variables of thermal
environment are calculated, and they reached
periodically steady state after 20 days.

The results shown in Fig. 5§~12 illustrate well
the characteristics of these heating systems
quantitatively.

They are, however, dependent on the various
conditions assumed, the characteristics of heating
systems can be shown more clearly by systematic
analysis for the various conditions with the
prediction method developed in this paper.
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