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ABSTRACT

The development of a program for the prediction and evaluation of
indoor thermal environment using CFD

Keun Young, Yoon

Department of Architectural Engineering

The Graduate School of Chung-Ang University
Advised by Prof. Eon-Ku, Rhee

Up to 90% of a typical person’s time is spent indoors, and people’s needs for
comfortable indoor environment become increased. Physical factors such as
temperature, humidity, air flow and MRT affect human comfort
simultaneously, so the exact prediction of indoor air distribution is essential to
the control of indoor thermal conditions and the design of ventilation systems.
However, to use commercial computational-fluid-dynamics (CFD) programs,
HVAC designers and architects are required to have knowledge of CFD and
they need to analyze the complex results of CFD programs for the evaluation

of occupant’s response to thermal environment.

The purpose of this study is to develop and validate a program that predicts
indoor air distribution and evaluates the occupant’s thermal comfort with easy.
After validating the developed program, the effects of design factors on

indoor air distribution and human thermal comfort are investigated.

The results of this study are summarized as follows.

1) A program for the prediction and evaluation of indoor thermal environment
is developed. This program uses both CFD to simulate the distribution of
indoor airflow and percentage of dissatisfied (PD) index to evaluate thermal

comfort in a room.

2) In this program, the discretised equations are obtained by
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finite-volume-method (FVM), and SIMPLE algorithm and standard k-«
model are used to solve the governing equations, therefore the developed
program can calculate precisely the distributions of indoor air flow and

thermal comfort.

3) In order to validate the developed program, the results of the developed
program were compared with the experiment data from the literature and

with those of commercial CFD program.

4) The results of the developed program agree reasonably with the
experiment data and with those of commercial CFD program. Through the

validation of the program, the verification of the program has been achieved.

5) The position of inlet, the supply velocity and temperature at inlet are
chosen for design factors, because these factors can be altered in the
preliminary design stage by designers. After selecting design factors, the
impacts of the change in design factors on the distribution of indoor air flow

and thermal comfort are analyzed.

6) The influences of the change in design factors can be easily evaluated
using the developed program, so the developed program is proved to be

useful tool in the early design stage.

7) In this study, a program, which calculates simultaneously the distributions
of indoor air flow and thermal comfort, is developed and validated. HVAC
designers and architects can predict easily the distributions of air velocity,
temperature, and thermal comfort in the early design stage using this

program.
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