©
2019 2022

Automatic control logic utilizing sparse modeling for natural ventilation
operation

Hiyama, Kyosuke

3,400,000

The objective of this research is to develop an automatic control logic for
natural ventilation openings that eliminates the dissatisfaction of workers and operators while
guaranteeing the energy-saving effects of natural ventilation expected by designers. The developed
automatic control logic is based on a policy of improving the indoor environment during natural
ventilation operation by utilizing environmental prediction technology based on physical models and
machine learning.

The effectiveness of the trial model, which was developed throughout the research period, was
confirmed through case studies. In the case study, by simplifying the setting task to select the
preferred natural ventilation window opening pattern of full-open and half-open throughout the day,
we realized a learning model that can function redundantly even in situations where data size is
small, which is the issue in this study.
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Fig. 1 Building model and Natural ventilation pathways
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where

Qrui: score on aday that with the fully open operating pattern

Qrarr: score on aday that with the half open operating pattern

n: naturally ventilated hours in a day [hour]

s: status of natural ventilation operation (used: 1, unused: 0)

trun,i: indoor air temperature at time step i when the operation patternis fully open (°C)
that, i- indoor air temperature at time step i when the operation pattern is half open (°C)

te: indoor air temperature target (24 °C in this case study)



Scora total : 19.2 Scora total : 33.5 Scora total : 33.5

4 4 4
3 XX 3 XX 3 XX
X X X X X
: S : . & : .
21 gk oy X 21 Hex X x ol 21 My X x B
3 x| x ¥ xx 3 X | x ¥ Kxx 3 X | x ¥ Kxx
n 0 X »n 0 X »n 0 X
10 15" ¥ %20 25 10 15" % %20 25 10 15 g %20 25
-1 XK -1 X ex 1 K Fox
XK
2 * -2 2
3 - -3 : -3 .
Average outdoor air temp. [C] Average outdoor air temp. [C] Average outdoor air temp. [C]
a) Temperature threshold b) MR with 2 variable types ¢) MR with 3 variable types
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