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Abstract

Design of an intelligent controller for efficient control in smart building is one of the effective

technologies to reduce energy consumption by reducing response time with keeping comfortable level

for inhabitants. In this paper, we focus on how to find major parameters in order to enhance the

ability of HVAC(heating, ventilation, air conditioning) PID controller. For the purpose of that, we use

machine learning technologies for tuning HVAC devices. We show the simulation results to illustrate

the behavioral relation of whole system and each control parameter while learning process.
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[I. Related Study

1. Definition of comfortable
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Table 1. Recommended Operative Temperature for Sedentary
Activity according to ISO 7730-1984 Standard

Clothing Activity Operative Optlm_a |
. Operative
Season Insulation Level Temperature
o Temperature
(clo) (met) (°C) o
(°C)
Winter 1.0 1.2 20-24 22

Summer 0.5 1.2 23-26 24.5
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2 Ferelu} Wlde] AFApel| Al FHsh= gt 7]
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Table 2. Recommended Operative Temperature Sets for
Inhabitants based on ASHERAE 55-1992 Standard

Clothing Activity Operative Optlm_a |
. Operative
Season Insulation Level Temperature
o Temperature
(clo) (met) (°C) o

(°C)

Winter 0.9 1.2 20-23.5 22

Summer 0.5 1.2 23-26 24.5

Fig.1.2 ISO 77309014 FH3l= #HeksKcomfortable), H

%(moderate), %38t EH3H(uncomfortable dry) 18]l 5
717 E-H3Huncomfortable damp)5& HEhE 259 £5&
R S i | m A = ESY

Fig.1.2 AU Fr(humidity)= AW 2%(indoor
temperature)9t &7] =W (air humidity level)oll F&&
T A Uehith 8ol 60%~80%9] WSl FE7}
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Fig. 1. The comfortable data of the premises, given on
the basis of international European standards and
recommendations ISO 7730
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Fig. 2. Typical Block Diagram of PID Controller

3. Problem Definition
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Fig. 3. Proposed Enhanced Intelligent HVAC PID Controller

1. PID Controller Part
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Table 3. Temperature Values between Cold and Warm Seasons

Members Cold Season Warm Season
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Function | 4 ¢ | t,c |t T | tC |t T |t T
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comforta | 4o a7 | 5408 | 20.57 | 2016 | 26.12 | 23.14
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[V. Simulation and Discussions
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Fig. 4. Experimental Environment with Three Sensors
(A: Heating sensor, B: Humidifier sensor, C: Air
conditioner sensor)
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2. Simulation Comparison
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Fig. 8. Process of Getting Parameters k,,k;,k; by Our
Proposed PID Controller
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Table 4. Comparison between Traditional PID Controller
and Our Proposed PID Controller
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Indexes PID Proposed i
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