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ABSTRACT

The purpose of this study is to design a method for analyzing dynamic behavior of Heating Ventilation and Air Conditioning system (HVAC) to
employ in online simulations. Essential data as input-output of neural network is provided using energy and mass conservation equations. An implicit
numerical method is used to solve dynamic equations of coil. The results of mathematical methods are applied in the output of neural network to
design an online model. The proposed model is based on an active system used in HVAC system of clean rooms in Iran Pasteur Institute. Since in
active air handlers input and outputs are not measured, here air conditioning systems is modeled generally. The results in comparison with real system
data indicate an acceptable performance of the proposed method, so that combination of numerical results with a nonlinear autoregressive exogenous
model (NARX) makes it possible to control the system effectively besides saving a significant amount of time.

Keywords: HVAC, online modeling, gray box, artificial neural network

2L il s beme (Gl Galel sse b plojer (g8 slats,
S8y bl (g% & a5 ceslis (Jae 0 aes 25 gt
A o 2 0 1) J58 3Y laplell golod il s sl
o5 098 plonil JB2 slagins (59, » iagh ol Sl ol o v
Ll IS Gy B8 onn Dlye F 0 5 Ay Spo el
Sgd olpiiin (Shg) 0dd (xe BgR (pl 50 IS g dug) Saate IS
Sygo a1y Jld golas ased plas S b3 2l 5 Sl LS, oS
Ol leslaul b casl o1 (shs8 odel caws @y gulis auS (g3lwans b
25 in |y e (A8 slaghy) 3 Shee Gl (o0 B,
ol Lol 420 3 45 o |y el sl Lo o oad &) (gla Jaa

Please cite this article using:

doudo -1

St 5550 dej 0 JBB slaolys 5l eas piiie slaslel Leloly
095 4 1) bolasle o Bras 55 JS 5139% sgux goudns dyees
hol aaby plozsle o ps )l Gralel el [2,1] Wleols olazs
O3B mes ol aile SLl Sy 0 ail oo T Esdne g0 pianw
455 b ol oo bt ol csllg 51 55 ool Ll ey Loasloulis
G et o, Slae Sgupy jo Hlikme p 3| gla Sl jo ouls axaS LYo 4
L3-1] wilesls a81,11; (goaaie &Y lie oo ol

Slgden b ailosgy dauo )0 wdige (J5uS Wz slaibs, sl b

L HVAC: Heating, Ventilation and Air Conditioning
s 03l Jo3 ke s oyl &y gla ) (6lp

M. Nazari, A. Ghaffari, Modeling and Analysis of HVAC systems for Control System Design using Gray Box Approach, Modares Mechanical Engineering, Proceedings of the
Second International Conference on Air-Conditioning, Heating and Cooling Installations, Vol. 16, No. 13, pp. 171-174, 2016 (in Persian ..,


https://dorl.net/dor/20.1001.1.10275940.1395.16.13.56.3
https://mme.modares.ac.ir/article-15-10989-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-29 ]

[ DOR: 20.1001.1.10275940.1395.16.13.56.3 ]

Bolag Lle 9 5,188 Sgume

Sl Az 9 b S HiiS S IY) (2LII] s9liie &3 jaed BUI geabioe dagid eims i s J3w ‘,;I;Jc

m HWS
m CHWS

| CHWR
j From EHU l }[ -
1012 \ \ l \ HWR
oo 2 O '

=g

PE Y FF
=
)
[ ACS
‘ y
|| = =
Q
< Room 18 119 146 120
Class - M65 | M6S M65 M65
Rell H - % 5545 5545 5545 | 5545
T e oC 242 247 2242 2242 Wall
Supply Rell--- % &% D-,. ] Technical
Supp T --°C 2| < [ 2] <|
s floor
2 J

FAN 119
Fig. 1 Clean room’s HVAC system in BMS

OBl Co e s 58 jeed GBI gandae 4505 pian 1S

2 S 58 g slgn D 005 B oad cbilis Lol 558,
3l axslys 361 5l lsa

SilwJr -3

e e e R e
Sfkee L dilodgy 39> pgatte sla SRy Gl S a5 s G
$575 4 oaims S5 polie (3 atiie 4y b jlules Sealusge
L) alie slajlulsn @ ohg) obdpens Sobll a8 Conl 0ad (luares
o 4 285 (glon JUB 5 GU1all Dls e sloyielly (6,051 b less
@45 odezmn jlew g (e bl 03 4 pasie g ol b Sl
St (ohgy 4 WS o diog | o] Salioge s 3, (S )90
ol o Jolo Joud B g 585 gl 4 oud

lwlgr 3lw e -1-3
£ 9 0 RS St 25 Ll Gheghy (a0 ead Joe slulse
9y & 1y p5 g 0y oo kb, a8 M 28" (seush, 5 cd)slsm o

Sl oas (g 5lwdd Gt dxz 092l 4 (8 9 jlush) 9 (g S A

Fig. 2 AHU of clean room
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