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Simulation Research on Temperature Control of Central Air Conditioning in All-air System

Tian Ye Zhang Chenchen Ma Yongzhi
( College of Mechanical and Electrical Engineering,Qingdao University, Qingdao, 266022 )

[ Abstract]  The central air conditioning system of the all-air air system realizes the overall control of the building's hot and
humid environment and air quality. It integrates the functions of refrigeration, heating, central fresh air, PM0.3 filtration,
humidification, dehumidification, UV sterilization, low energy consumption, low noise and so on. It is a real human comfortable air
environment central processing system. Matlab software is used to model and simulate an all-air air conditioning system, and the
fuzzy PID controller is used to simulate the room temperature. The results show that the traditional PID control has strong
robustness, but there are some errors. The adaptive fuzzy PID controller can achieve smaller overshoot by combining fuzzy control
with PID control.
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Fig.1 Temperature Fuzzy PID control principle diagram
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Table 1 Input and output parameters

LU

i
Fd BRI R 1K

S
i
e [-6,6] {-3,-2,-1,0,1,2,3} 0.5
ec [-10,10] {-3,-2,-1,0,1,2,3} 0.3

AK,  [-0.3,03]
AK;  [-0.06,0.06]
AKy [-3,3]

SO 2 1) R0 0 fy 3 57 T AR S IR &
IR PID Pl R . — MR UL, W ZE O, &
PR R B R R PR, A ERUN,
TRAF R G Aa e N2 BT BB L & X 4
B, 19 EOBOHIRLN R R 2 P .

{-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6} 0.05
{-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6} 0.01
{-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6} 0.5
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Table 2 Fuzzy rules
AK,, AK;, AK, e
NB NM Z0 PS PM PB
NB PBNB,PS PBNB,NS PMNMNB PMNMNB PSNSNB ZO,ZONM ZO,ZO,PS
NM PM,NB,PS PB,NB,NS PMNM,NB PSNSNM PSNSNM ZO,ZO,NS NS,Z0,Z0
NS PM,NB,ZO PM,NM,NS PMNS,;NM PSNS,NM ZO,ZO,NS NS,PS,NS NS,PS,Z0
¢ ZO0 PM,NM,ZO PM,NM/NS PSNSNS ZO,ZONS NS,PS,NS NM,PM,NS NM,PM,ZO
PS PSNM,ZO PSNS,Z0 Z0,ZO,ZO NS,PS,Z0  NS,PS,ZO0 NM,PM,Z0 NM,PB,ZO
PM PS,ZOPB  ZO,ZO,NS NS,PSPS  NM,PS,PS NM,PM,PS NM,PB,PS NB,PB,PB
PB Z0O,Z0PB ZO,ZOPM NM,PSPM NM,PM,PM NM,PM,PS NB,PB,PS NB,PB,PB
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Fig.2 Comparison of fuzzy PID and PID
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