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ABSTRACT KEYWORD

Purpose: Various methods for revitalizing traditional markets have been studied in several fields such as &AL
economy, sociology, and engineering. There is a need for an advanced control model that optimizes indoor thermal &ﬂ:'ﬁ;lit”
conditions to improve the usability and that mitigates an increase in energy use. The aim of this research is to ;;H;ﬂa
develop an energy effective control method without compromising the quality of indoor thermal comfort. Method: 9] -E—’.‘_' P2l
By use of a designed working hour plan, a proposed model with an adaptive process controls the amount of heating
and cooling air supply. The control results after the process are input into an artificial neural network learning ~ Commercial Building
algorithm. Then the performance of this learning model is investigated in comparison to the control results of a EE:IgXa}Jémeo ot
conventional thermostat model. Results: The proposed model effectively maintains the consistency of thermal  Adaptive Control
comfort levels by about 61%, and reduces the energy use for heating and cooling by about 3%, respectively. The  Artificial Neural Network
performance of this model can help to improve the usability and the economy of independent shops, which can play

an important role to revitalize traditional markets in urban areas.
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2.2. Thermal comfort
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3.1. Building Concept
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Table 1. Building geometry

Parameter Unit Value
Type of Building N/A Strip Mall
WidthxDepth>Ceiling m 243x8.1x2.5

Height
Wall Area m’ 150.6
Wall Thermal hour°C/J 1.60x10°
Resistance
Fenestration Area m’ 11.4
Fenestratl.on Thermal hour-°C/I 5.04x107
Resistance

Fig. 1. Conceptual thermal model
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3.2. Thermal Rule
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Table 2. Scenario in use

Occupant Density
Time Strip Mall A Strip Mall B
(Retail) (Food Sales)
00:00~05:00 0 0
05:00~11:00 Ready Heavy
Day 1 11:00~14:00 Medium Light
14:00~16:00 Medium Medium
16:00~21:00 Light Light
21:00~24:00 0 0
00:00~05:00 0 0
05:00~13:00 Ready Light
Day 2 13:00~17:00 Heavy Medium
17:00~21:00 Heavy Medium
21:00~24:00 0 0

Table 3. Adaptive process

Occupant Density | APMV | Mass for Heating | Mass for Cooling
Off - - -

. + -2.5% +2.5%

Light - 12.5% 2.5%

. + -5.0% +5.0%

Medium - +5.0% 5.0%

Hea + -10.0% +10.0%

vy - +10.0% -10.0%
MNERGA S, Was S, Wye D5 2EoA 9] LG Tl

3.3. Simulation control
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Fig. 2. Simulation block model
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Fig. 3. Indoor temperature controlled by the thermostat model
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Fig. 4. Indoor temperature controlled by the ANN model
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