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Simulation Model of Semi-Closed Ecological System for Colony Type Space Plantation

Ayumi Sato and Kyoichiro Toki
Tokyo University of Agriculture and Technology 2-24-16 Naka-cho, Koganei, Tokyo 184-8588
E-Mail: 50006643302@st.tuat.ac.jp

Abstract: This paper presents the modeling of a semi-closed ecological system for future colony
type space plantation incorporating heat balance and growth curve. The environment such as air
composition, pressure, gravity and sunshine/shade cycle is presently set similar to those on the
earth. The plants growth is taken as a function of temperature, especially for the translocation
rate of dry matter from vegetative organs to panicle. According to this program, 1) plants growth
is dependent on the value of modulus in growth curve, 2) for more suitable environment for
plants, more delicate control of temperature is needed.
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Fig. 2 Schematic of Space Plantation
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Fig. 3(a) Before the Adjustment of Modules

This document is provided by JAXA.



Fig. 3(b)
Fig.3(b)
H,O
H,O
4,
H,O
1)
2)
H,O
H,O
1K/hour
1
2

Fig. 4

A
2.5
S
Whizop[kd]
HZO WHZOp[kg]
Whizoa[K0]
( 100%
)
100%
H,O
1%
100%
24 4 (2007) pp.330-334

45 2002 pp.735-744
15
169 1977 pp.54-61
74 1 2005 pp.65-71
15
169 1977 pp.62-71
4.0 1
g W, [kg/m?]
430t o =
%E NE Harvest §
z £ =
g £ 20 ¢ ZOK {05 %
g ;g Wear[kglm] &
‘5 S-shape 3
g L0 T4 Curve Rd [L/min] e
0.0 : : 0
0 100000 200000 300000 400000 500000
Time t[min]
Fig. 3 (b) After the Adjustment of Modules
Fig. 3 Relationships between Mass of Plants W,,, Dead
Rate Rd and Time t
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Fig. 4 Relationships between Mass of H,O in Air,
Plants and Soil Wii0a, Whizop, Wiizos and Time t
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