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Local heating control-based

© Comparative

Conventional Technology

greenhouse smart thermal advantages of
technology /
environment management technology ifferentiation
from existing
technologies
& Principal researcher The present technology is a greenhouse smart thermal environment precise ?
Energy Network fdai ; ; i/ |
Laboratory of the control technology that may help to maintain a uniform thermal environment ° The conventional technology performs heating with ° The precise local heating control using the thermal
Energy Efficiency in a greenhouse, and reduces the energy cost (by over 30%)[ and increase reference to the values measured by the representative fenvironmentinformatior?frgm differ.ent positions
Technologies and sensor located at the center of a greenhouse, As in the greenhouse may significantly improve the
Materials Science the crop production (by over 30%) This is done by IocaIIy controlling the the heating may not be performed uniformly in the heterogeneity of the temperature in the greenhouse.
Division Lo . . . . greenhouse (hot air and conventional rail heating),
heat radiation at different positions depending on the thermal environment the temperature in the greenhouse is extremely
Im Yong-Hoon o ) o o ] heterogeneous (different).
conditions of individual crop bed positions in the control of the thermal « The preciselocal heating control using the therrml
environmentin greenhouses and smart fa rms. fanvironment informatiorj fr(?m d'\ffer.ent positions
in the greenhouse may significantly improve the
heterogeneity of the temperature in the greenhouse.
. . Experimental
o StrUCturaI Dlagram/conceptual Dlagram o p Comparison of average temperature depending on
and empirical heating method (hot water verses hot air) Levelof
d t 2ErQ Greenhouse indoor temperature non-uriformity 125,
ata » .
h ﬁ * 18 79.3%
& reduced
Hot air 100
o ‘ \ 903%
s Hotwater = 50 36 reduced
17
Comparison of fuel consumption by the house Ts‘:;’ ”“’L”xf’ ml‘l"’h:’a‘(""ngfgﬁfol
Fuel consumption(liter]
ez The local precise heating control technology has
w0 improved the heterogeneity of the temperature in the
— 300 greenhouse (experimental results).
200
Conventional hot water-based heating system Local heating system Mg Hot air heating data
¢
_—House A — House B House A — House B
total total daily daily
ansumpion orsmpton nsmptonconumpion
© Description and Characteristics of Technology
Comparison of fuel cost depending on
heating method
> Hot water heater system for providing hot water of identical conditions to individual hot water supply lines
° Hot water piping system allowing for partial circulation in individual lines for supplying hot water to beds e
o Proportional control-based flow rate system allowing for the control of heat radiation from hot water in ez vee [ 0% Reduction
IndIVIdual hOt Water Supply |Ines 50,000 100,000 150,000 200,000 250,000 300,000 Fuel Cost(Won)
Inquiries o Low-price wireless thermal environment sensing system and precise control algorithm allowing for m
o q, P o . K g X Y P 9 9 The effect of reducing energy consumption was Example of temperature difference between positions %
Business Development accurate monitoring of thermal environment of individual beds compared between the heating methods. in the greenhouse under hot air heating. 3
Team of the Korea ‘Ifn
Institute of Energy =
R h h Q.
e O Maturity level 1 2 3 4 s NN 7 8 o 5
Basic Research Experiment Prototype I Turning into practice | Commercialization! \2

L Tl © scope of Application of technology
R . i [TRL 6: pilot-scale prototype preparation and performance evaluation]

Application Fields Products A test bed was established, and the performance was evaluated.

4 E-mail

) ) Smart farms, facility horticulture, Greenhouse complex environment
kier-tlo@kier.re.kr

greenhouse heating and thermal control system, smart farm optimal
environment control energy control system, etc.
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