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The Application of Environmental Control Chambers for Research in Tropical Medicine.
Mitsuo Kosaka, Nobu OawaTAR!, Takaakira INomoTo, Katsuhiko TsucHIYA, Yoshito,
Fu—Chun PEeNG,

OKAMOTO, and Tetsuro Ono (Department of Epidemiology and

Environmental Physiology, Institute for Tropical Medicine, Nagasaki University)

Abstract: Two environmental control chambers (A and B) designed specifically for the
study of the effect of thermal environment on man’s physiological responses (A—cham-
ber) and animal’s thermal acclimation (B—chamber) have been constructed in the
Institute for Tropical Medicine, Nagasaki University in April 1980. The available working
space of each chamber is 52.5m3 (4.30x4.80x2.54m). The four principal environment
factors affecting the human body which can be studied using these chambers are air
temperature (A: —10°C to +60°C, B: +5°C to +60°C), humidity (both A and B: 30
(both A

Each of these factors can be controlled independently during

to 95%), air movement (both A and B: less than 1 m/sec) and illumination
and B: 0 to 1000 Lux).
any investigation of thermoregulatory responses to a thermal environment. In order to
test the performance of two chambers, experiments on the physiological responses of
rabbits to heat and cold stress were performed. The specifications for the control of these
chambers and some modifications were discussed in this paper..
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Fig. 1. The structure of the chambers

. Environmental control chamber for man’s physiological responses
. Environmental control chamber for animal’s thermal acclimation
: Electroencephalograph

Control panel-board (Operation board)

: Tread mill

: Refrigerators
: Power supply
: Blain unit

: Window
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Table 1. Control performance of the environmental chambers
\\"* \@fs\ A —chamber B—chamber
;};iea?fﬂgﬂ;ﬁgf e 4300 x 4800 x 2540 4300 x 4800 X 2540
Air temperature
range —10°C~+60°C +5°C~+60°C
stability +0.5°C +0.5°C
distribution +1°C +1°C
maximum dynamic 20°C——10°C/hour 20°C—5°C/hour
change 20°C—60°C/hour 20°C—>60°C/hour
operation manual & automatic manual & automatic
(program) (program)
Air humidity
range 30%~95%RH 30%~95%RH
stability +3% +3%
distribution +5% +5%
maximum dynamic 55% —95%RH /hour 55% —95%RH/hour
change 55% —30%RH/hour 55%—30%RH/hour
operation manual& automatic manual & automatic
(program) (program)
Illumination
range 0~1000Lux 0~1000Lux
operation serial control serial control
manual 6 step program control

Control of air velocity
Air flow (maximum)
Electric sealed

Prevention of noise

less than 1 m/sec
100m?/hour
simply sealed

less than 70 phon
(A —scale)

less than 1 m/sec
200m3/hour
simply sealed

less than 70 phon
(A —scale)

Table 2.

Measuring instrument for temperature and humidity

1. Recorder of temperature and humidity
control method
measuring range

stability

PID current output type
—20°C~+80°C, 20%~100%RH
+0.5%

2. Programing of temperature and humidity
programing method
programing range
stability

time for program

photo—electric type
—20°C~80°C, 20%~100% RH
+1.0%

0.5~196 hour/round or end less
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Fig. 2. Psychrometric chart
t: Dry-bulb temperature
t’: Wet-bulb temperature
z: Absolute humidity
¢: Saturation degree
@: Relative humidity
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Fig. 3. A portion of psychrometric chart

i: Enthalpy

z: Absolute humidity

t : Dry-bulb temperature
t”: Dew point in 1
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HEBEMELRLT5. ECG (heart rate) : #Y
300cycle/min. EMG: fiHOEENE L, HEM
Bleir Aoy, FFRE: #9180cycle/min, HEH
R 38.4°C, HAK#R: 35.5°C.
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Fig. 6. A recording measured by using ATAC
450. physiological responses of rabbit to
thermoneutral (Room temperature: 25C)

EEG(M.C.) : motor cortex
EEG(L.C.) : limbic cortex
ECGQ) : I-lead
EMG(M.T.B.) : M. triceps brachii
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EMG : 5245 % % (cold shivering) = X % 2
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Fig. 7. A recording measured by using ATAC
450. physiological responses of rabbit to
cold stress (Room temperature: 10°C)
EEG(M.C.) : motor cortex
EEG(L.C.) : limbic cortex
ECG(D) : I-lead
EMG(M.T.B.) : M. triceps brachii
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Fig. 8. A recording measured by using ATAC
450. physilogical responses of rabbit to
heart stress (Room temperature: 35C)

EEG(M.C.) : motor cortex
EEG(L.C.) : limbic cortex

ECG(D): I-lead

EMG(M.T.B.) : M. triceps brachii
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Fig. 9. A recording measured by using electro-
encephalograph. physiological responses
of rabbit to thermo—neutral (Room tem-
perature: 25C)

EEG(M.C.) : motor cortex
EEG(L.C.) : limbic cortex

ECG() : I-lead

EMG(M.T.B.): M. triceps brachii
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Fig. 10. Histograms of frequency analysis of
EEG (M.C.) and heart rate of rabbit

EEG(M.C.) : motor cortex
R.T. : room temperature
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Fig. 11. Histogram of frequency analysis of
EMG (M.T.B.) during cold shivering
in rabbit (Room temperature: 10°C)
EMG (M.T.B.) : M. triceps brachii
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