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NUMERICAL SIMULATION ON CONTROL OF HUMIDITY AND AIR TEMPERATURE
IN THE GRADIENT BIOME

SM. Jeong’
Dept. of Naval Architecture & Ocean Engineering, Chosun Univ.

The Gradient Biome is a unique and large greenhouse(length : 200 m, width : 50 m, height:40 m) in which the
elements of the weather, such as temperature and humidity, are controlled and reproduced in such a way as to
create a continuous gradient from the tropical to frigid zones along specified longitudinal or transvers lines on the
earth. One of the main purposes of the Gradient Biome is to observe the possible responses of the ecosystems
(mainly plants), which are to be corresponding to each test climate and be introduced in the Biome, to the expected
global warming. As one of the expected responses is the shift of the ecosystem(s) toward the region of suitable
environment, there should be no artificial obstacles, which can prevent the shifi, inside the facility. However, it is
important but not so easy to find the ways of how the temperature and humidity in the Biome could be reproduced
since the environmental variables tends to be homogeneous. In this paper, numerical simulations were carried out to
find the effective control methods for air temperature and humidity inside the real scale Biome. One of the
contributed solvers of OpenFOAM, which is an open source physics simulation code, was modified and used for the

simulations.
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Fig. 1 The schematic view of the Gradient Biome
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Fig. 5 Blowing directions of air-conditioners(case 10)
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