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Development of predictive control algorithm for ventilation systems based on artificial intelligence model
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Existing ventilation control methods that do not reflect occupancy information lead to unnecessary energy consumption.
Therefore, in this study, an indoor CO, concentration predictive model reflecting real-time occupant information and a
predictive ventilation control algorithm was developed. The developed control algorithm was compared to feedback based
on/off control. As a result, the ratio exceeding 1,000 ppm was 25.91% lower than the on/off control. A study to increase
the comfort rate of indoor air quality through the application of various control cycles will be conducted as a future

work.

IIRE T EIIANA"”, o ZHO, ASKS, MAX M

upel 715 wofo

60“01 Q7 Qo AE

2" oy AR v &S oF

20%% E&FHQ 9o avHEg. 7E @7 A9
THH ol AAE AAA

2AES B sA] 7] wEe EL2d oduxianE
of7lgtth, E3, I = Alojo] A ARSI}t VEAE

B
[l
[N}
(@]
a1
(@)
N
N b J
ofy
i)
3
Y
T >
o,
2
O

d

2ok A5 Alg ANa7) AT AUBAL BT
7)3ke] WAk,

webd, B ATl A AU 4R wge
A eldshea BE ERY W ol YA o3
Aol dueHe ATagon, 49d 482 B Aol
A5R7E AN 8
2. d7 W

o

p

7.08 m?, A ¢l

dole A5 ool eyde A 47 C dgl
6 < 11
8ARE 204010 gl uhet 5

A A= o]t}
917] =93 s71H Al Thed ATk Aol 27
4L 9% 0T AlA 3 AdA AAE 98 94 AA7r
BAH] Qs dolHE 24 A 1 gdes
AEm A5 doly 552 % 13 2tk

sk 40 58w, F ekl
WA A2} ¢ gilerbert73@gmail.com)
»‘é AT AYEAALFMOTIE)SF Fhatell v =) 713 719
(KETEP)Q] A4S wol  Fgs AT A YT No.
20212020800120)

Keywords
intelligence, occupant information

Vventilation  system, predictive control, artificial

12U e

Information Details

Location ‘C’ University, Seoul, South Korea
Floor area 67.08 m’

Occupant 11 people

schedule 08:00 ~ 20:00

CO; concentration [ppm],

air flowrate [1, 2, 3], system on/off [0, 1],
system mode [1, 2, 3],
occupant number [person]

Data list
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Aireketda, sy 2 ASHE7E Y8l train data (80%),
validation data (10%), test data (10%)% 3}t

ASrde AAE  dlelE]  BsFell e long
short-term memory (LSTM) =Z9& Algscy 4
TEE 2495 & U, w9 50700l £434E mean
squared error (MSE)E #-&3sttt. HA g = adam
optimizer, A3} ¥+ ReLuE AFE3%3l epoch
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Gt data
- L0, concentration [ppmi]
- Air fowrak [cmh]
- Syzten On'off
- Syetem mods
- Oocupant numb o [person]

Predict
C0: Concentration (£+1)
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3.1 AW CO; d=xd9 H537}
Ae7he ol AREEA] 2R test HlolHel ASgkEs
vuslion,  oESAEE PV ¥E mean absolute  error
(MAE), coefficient of variation of root mean square error
(CVRMSE), Reltk. & A F & dlZgtat A3gke xjol 7]uksto]
AFHBER 0 7MHEFE o] 5 S ot
AeH7 A= % 29 Z2uh. MAEE 29.56 ppm,
CvRMSEE 7.05%, R*= 094162 $53 J=HI==S
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MAE CvRMSE R®
29.56 ppm 7.05% 0.9416
3.2 e FAlel Zaels 4Bt

A=Al LudFL on-off Aojet wwEoH,
AATE AEHFE F Aojgd Tl Uit HrtE s
AN &R E Ay= ® 33 2. MAE, CvRMSE,
R:= zt7z} 48.29 ppm, 6.67%, 0.9130% AF=H <t}
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2bEste] vustem Ao Az oy 2, 33 Zrh
1,000pm Z3} H]E&S odSAo] mdo| 28.17%, on-off
Alel7k 38.03%% dlEAlel E#& 1,000ppm Z3 H]Eo
25.91% &8 ER1E 4 ATk
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MAE CvRMSE R®
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