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An Analysis of Shortened Experiments for Environmental Chamber
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ABSTRACT: Environmental chamber (EC) is an experimental facility used to analyze the
characteristics of thermal response of testing objects by the artificial control of weather
conditions. The EC in KIER can simulate the weather conditions by the control of
temperature, humidity, and solar radiation. A two-storied testing building is located inside of
EC. For the exact thermal response analysis of testing building, monthly or yearly scheduled
operations are necessary. Although this long term operation gives the exact experimental
data, it requires a high operational cost, long duration, and lots of manpower. Therefore it is
necessary to perform the shortened experiments without sacrificing the validity of the
obtained results. Since the characteristics of thermal response from the shortened experiments
are different from the full time results, the analytical method to analyze the thermal response
from the shortened experiments to estimate a full times results is developed in this study.
The thermal response of testing building is performed using commercial software TRNSYS.
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Table 1 Dimension of environmental chamber

Content Experimental chamber
effective volume | 12.6m(L) % 10.8m(W) X
10.5m(H)
temperature range -25 ~ 50T

15C DB : dew point
2T £ 1T
24°C DB : dew point
10 ~ 22C = 1TC
24°C DB : dew point
10 ~ 22T = 1T

humidity range

temperature temperature decrease rate
variation rate 8C/h at 0C
temperature increase rate
10°C/h at 20C




406 E L I K A ) AR L

¢ Environment

— Comfort air-
conditioning
— Window
Non-ondol
— UFAC
—VAY
¢ Ondol —1AQ
— Materia.l of ondol Equipment
: g;;f:;rl‘;:t;g ondol — Unit air conditioner
J — Fan coil unit

— Ventilating device

¢ Experiment for thermal performace of the structure related to

a building and an air conditioning facility.

Fig. 1 Structure of experimental building in

the environmental chamber.
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Table 2 Thermal properties of building
materials and insulations

Material | “GIRTRY | (et gy
concrete 756 10 2400
cement brick 5.44 0.84 1922
brick, fired clay 255 0.84 1650
sand-gravel 252 1.0 1800
pumice-gravel 0.68 10 1000
styrofoam 0.13 - 30
plastercard 0.76 1.0 900
air layer 0.047 - -
cement-mortar 5.04 1.0 2000
plywood 0.54 1.2 800
copper 1340 0.419 8300

Equation Plotter

— A

Data Reader Multi-zone Buildings

R~

Psyct ics Sky Temp Caleut

g

Online Graphi

Schematic of IIsiBat Window model
for TRNSYS simulation.
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Fig. 3 Ambient temperature for a various time
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Fig. 5 Distribution of indoor temperature in
the ondol. (infiltration rate = 0)
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Fig. 16 Comparison of experimental results
with current works of simulation
using scale factor. (infiltration rate =
0.4)
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