Redundant Systems Cooling Control in Data Centers
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eustalé zvySovani hustoty ICT technologii se

stéle se zvysujicim ztradtovym tepelnym vyko-
nem, soustfedénych v objektech datovych center,
klade vysoké néroky nejen na technologické ¢asti
vyroby a distribuci chladiva, ale i na systémy, které
tyto technologie monitoruji a fidi. Vzhledem k naro-
kaim na ridici a regulacni techniku se zpravidla jedna
o vysoce sofistikovana technickd feseni, vyuzivajici
nejmodernéjsi technické a programové prostiedky
prednich svétovych vyrobcu.

V nasledujicim textu bychom Vam radi predstavili
technické, plné sofistikované reseni fidiciho a moni-
torovaciho systému navrzené projektovym tymem
EXAKT a GFR - DIGICONTROL pro datové centrum
SITEL Praha, uvedeného do provozu v ¢ervenci 2010.
Instalovany vykon chladicich zdroju je 3,5 MW.

Toto feseni plné respektuje jak pozadavky dle
standard( minimalné TIER Il sou¢asnych pozadav-
ki na vysoky komfort fidicich prostredkd, ale také
pozadavky investora na jejich optimalizaci zafizeni
z hlediska ekonomiky a ekologie provozu. Tim jsme
byli postaveni pied vyfeSeni problému vytvoreného
vysokymi naroky investora na technické feseni a sil-
ného tlaku na snizovéni vysledné ceny.

Zakladni koncepce automatizovaného fidiciho
systému (ASR)

Koncepce spolecné (kontakt na titulni strané
casopisu) zpracovaného redeni vychazi ze zaklad-
nich vlastnosti fidiciho systému GFR - DIGICONTROL
fady ems4 s redundanci fidicich central (CPU), ktery
je koncipovan jako komunika¢né otevieny a to jak
na urovni DDC central, tak na Urovni nadfazeného
vizualiza¢niho systému SCADA. Tento systém se
jevi spise zaméren do segmentu technologii budov,
oviem s rozsifujicimi funkcemi prdmyslovych stan-
dard(, jako moznosti redundance procesord (CPU)
a systémovych komunikaci. Systémova architektura
byla navrZena tak aby zohlednila zakladni parametry
tfid serveroven a datovych center pro zajisténi redun-
dance N+1 minimalné ve tfidé TIER Il. Pro zajisténi
predepsanych podminek je navrzen regulacni systém
fady ems4 a ems2, ktery umoziuje paralelni zapojeni
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ontinuous increase in ICT technologies density, fea-

tured with still increasing heat output losses, con-
centrated in data center building objects, are putting
high demands not only to technological part of cool-
ant generation and distribution, but also to the systems,
where these technologies are monitored and control-
led. With respect to requirements put to control and
regulation facilities, as a rule, subject matter concerns
highly sophisticated technical solutions, utilizing the
most up-to-date technical and program means from
leading world manufacturers.

In below text we wish to introduce technical, fully
sophisticated solution of the control and monitoring
systems, as designed by the design teams of companies
EXAKT and GFR — DIGICONTROL for data center of Sitel
Praha, being put into operation in July 2010. Installed
output of the cooling sources is of 3.5MW.

Presented solution fully respects both requirements
as stipulated in standards at least TIER Il (contemporary
requirements for high comfort of control means), and
requirements of the investor for control optimization from
the point of view of both economics and operational ecol-
ogy. Thus, we faced to the issue, concerning the investor’s
high demands as for the technical solution and simultane-
ously strong pressure to lower the final price.

Basic Concept of Automated Control System
(hereinafter ACS)

Concept of the mutual solution as worked out by
above companies (contact on the cover sheet of this
magazine) (Fig. 1) is based on basic features of the con-
trol system GFR - DIGICONTROL of ems4 series, with
the redundancy in control centers (CPU), which was
conceived as open communication type both at the
level of PLC centers and at the level of superior SCADA
visualization system. This system appears rather to be
used with the segment of building facilities, of course,
with expanding functions of the industrial standards, like
possibilities of processor (CPU) redundancy and system
communications. System architecture was designed
such a way, to consider basic parameters of server-room
classes and data centers to secure redundancy N+1 at
least within the TIER Il class. Control systems of ems4
and ems2 series were designed to ensure prescribed
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dvou i vice fidicich centrdl (CPU) v pIném bezpauzo-
vém zaskoku fizeni ,HOT STANDBY REDUNDANCE"
oznacovany jako FULL BACK UP.

Zalohované centraly jsou umistény v rozvadé-
¢ich ve strojovnach pro fizeni a monitorovani
provozu BCHJ (blokovych chladicich jednotek)
a strojoven distribuce chladu. Pro sledovani cho-
vani jednotlivych ovlddanych zafizeni jsou tyto
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terms and conditions, which enables parallel connec-
tion of two control centers (CPU) within full, pause free
standby control mode ,HOT STANDBY REDUNDANCY",
marked as FULL BACK UP,

Standby centers are located in switchboards in
machine rooms for control and monitoring of block
cooling units operation and machine rooms for cool
distribution. To monitor behaving of particular con-




rozvadéce doplnény operdtorskymi dotykovy-
mi panely DIGICONTROL fady easyClient Touch.
Nouzové fizeni v ptipadé nenadélé poruchy systé-
mu je mozné provadét pomoci osazenych rucnich
ovladac¢d na Celni strané inteligentnich vystupnich
modull ems4. Jednd se o ndhradu ovladacich prv-
kd, které byvaji béZné osazovany na dvefich roz-
vadécovych skfini. Tyto vstupné-vystupni moduly
systému ems4 déle obsahuji vlastni procesor, do
jehoz paméti Ize programové definovat vzajemnou
vazbu jednotlivych I/O pro pfipad selhdni centralni
procesorové jednotky (CPU) a tak zajistit bezpec¢-
ny pfechod na zaskokové okruhy nebo bezpecné
odstaveni fizené technologie. Vstupné vystupni
stranu signalovych névaznosti tvofi systémové
moduly ems4 se standardizovanymi obvody pro
vyhodnoceni elektrickych signald.

Pro fizeni pohonu armatur v datovych salech
a ve strojovnach jsme vyuzili letité spoluprace vyvo-
jovych tymd GFR DIGICONTROL a BELIMO a v pro-
jektu navrhliinovovanou technologii fizeni pohont
pomoci komunikacni linky MP(Multi Point) Bus.
Dale jsme vyuzili MP Bus i pro pfipojeni diskrétnich
cidel (teplot, tlak a zaplaveni) do této komunikacni
sbérnice. Pohony BELIMO fady MP umoznuji ru¢ni
ovladani uzaviracich klapek ptimo z télesa regulac-
niho pohonu.

Rizeni distribuce chladu zajistuji CPU umisténé
v rozvadécich urcenych pro salové jednotky, které
provadi vlastni monitorovani teplot, oroseni a fizeni
pohon klapek pomoci komunikacni sbérnice MP-Bus.
Vlybaveni rozvadéct je koncipovano tak, aby v pfipadé
poZzéaru nebo destrukce jednoho rozvadéce bylo moz-
né zajistit distribuci chladu z druhého rozvadéce.

Veskeré informace o probihajicim technologic-
kém procesu, jeho aktudlnich stavech a fizeni jsou
po komunikacnich sbérnicich pfenaseny do serverd
dispecerskych pracovist.

Rozsah celkové aplikace fidiciho
systému ASR

B Pocet fidicich (CPU)

B Pohony BELIMO MP - 134.

B Pocet binarnich senzor( na sbérnicich MP-Bus - 60.

B Pocet analogovych senzorl na sbérnicich MP-Bus - 20.

B Pocet nezavislych sbérnic MP-Bus (max. 8 x
pohon) - 29.
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trolled facilities these switchboards are amended with
operator DIGICONTROL touch panels of easyClient
Touch series. Emergency control in case of unexpected
system failure may be done by means of fitted manual
controllers located at the front panel of intelligent ems4
output modules. Subject matter concerns the substitu-
tion of control elements, which used to be fitted usu-
ally on the switchboard case doors. These input-output
modules of the ems4 system involve their own proces-
sor, into memory of which may be defined by program
with mutual coupling of particular I/O for the case of
central processor unit (CPU) failure, and to secure this
way safe transition to standby circuits or safe shutdown
of controlled technology. Input-output side of signal
linkups represent ems4 system modules featured with
standardized circuits for evaluation of electric signals.

To control the drives of fittings located in data halls
and machine rooms we utilized long-term cooperation of
development teams of GFR DIGICONTROL and BELIMO
companies. Within this project we designed innovated
drive control technology by means of communication
MP (Multi Point) Bus. Furthermore, we have applied MP
Bus even for connecting the discrete sensors (tempera-
ture, pressure, and flooding) to this communication bus.
BELIMO drives of MP series enable manual opening of
closing flaps just from the body of the control drive.

Cool distribution control is ensured by CPU located
in switchboards intended for hall units, which are per-
forming the inherent temperature and leak monitor-
ing dewing, as well as flap drive control by means of
communication bus MP-Bus. Switchboard equipment
was conceived such a way, that in case of fire and/or
destruction of one of switchboards enable cool distri-
bution from other switchboard.

Allinformation on technology process taking place,
its current states and control are transmitted via com-
munication buses onto servers of control room working
places.

Scope of the Overall Application of the Automatic
Control System

B Number of control centers (CPU) - 13.
B MP drives (MP-Bus) — 134.
B Number of binary sensors within MP-Bus — 60.
B Number of analog sensors within MP-Bus - 20.
B Number of independent MP-Bus (maximum

8 x drive) — 29.



P¥inosy sofistikovaného Feseni ASR
Diky technickym vlastnostem systém( ems4

DIGICONTROL a BELIMO MP-Bus a jejich velice citlivé

a vyvazené projektové zpracovani pfineslo své vysledky

a to:

m Ridici jednotky ems4 DIGICONTROL ve verzi HOT
STAND BY REDUNDANCE pfimo ovladajici prvky
na redundantnich sbérnicich MP-Bus - Uspora
modulll 1/0 i Uspora ¢asu pro vytvoreni a odla-
déni programovych aplikaci jednotlivych central
i vizualizace.

B Vyroba rozvadécu - snizeni ndklad(l na ovladace,
svorky a instala¢ni prvky.

B Instalace kabelovych tras a kabeldzi — vyrazna
uspora diky ndhradé hvézdicového propojeni jed-
notlivych pohont k vstupné vystupni strané fidici-
ho systému za sbérnicovy systém MP-Bus.

B PouZitim pohon( BELIMO MP s moznosti ru¢niho
ovladani armatury odpadd nutnost instalace ru¢-
nich uzaviracich klapek.

Rekapitulace pfinosu navrzeného feseni pfinesla
prekvapivy vysledek jak v projektové tak materidlové
i realizacni fazi celého projektu.

Redundantni komunikaéni architektura ASR
Automatizacni (systémovd) urovern

Na této Urovni systémova sbérnice Multilink
komunikac¢né propojuje fidici jednotky (CPU) pro-
cesnich stanic s externimi moduly ems4 vstupt /
vystupU. Tato sbérnice je interni a probihd jednak
po pfimém konektorovém propojeni jednotlivych
moduld a CPU a redundantné po metalickém propo-
jeni na vnéjsich svorkovnicich modull a CPU.

Druhou sbérnici na této Urovni je sbérnice pro-
pojujici CPU s jednotlivymi pohony klapek. Jedna se
o0 sbérnici MP-Bus. Redundance této sbérnice MP-Bus1
je zajisténa jeji komplementarni sbérnici MP-Bus2.

Uroven Fizeni

Systémova sbérnice SysLink propojuje fidici cent-
raly (CPU) a operétorské panely fady easy Client Touch.
Tato sbérnice je 100% zdlohovana pomoci datovych
kanall Ethernet, které vstupuji do technologické sité
WLAN EXAKT s protokolem TCP/IP.WLAN EXAKT zajis-
tuje datové napojeni na centrdini dispecink.

Contributions of Sophisticated Solution of the

Automatic Control System
Thanks to technical properties of systems ems4

DIGICONTROL and BELIMO MP-Bus and their very sensitive

and equanimous design processing brought the results, i.e.:

B Control units ems4 DIGICONTROL within the ver-
sion HOT STANDBY REDUNDANCE are controlling
the regulating elements directly on redundant bus-
es MP-Bus - savings in I/0 modules as well as time
savings for programming and debugging software
applications for particular centers and visualization.

B Manufacturing the switchboards — lowering the con-
trollers, terminals, and installation elements costs.

B Cable running installation and cablings — consider-
able saving thanks to substitution of star type inter-
connection for particular drives to input/output side
of the control system with bus system MP-Bus.

B Application of BELIMO MP drives with a possibility of
fitting manual control avoids the necessity to install
manual closing flaps.

Recapitulation of proposed design contribution
brought surprising result both during the design, mate-
rial, and performance stages of the overall project.

Redundant Communication Architecture of the
Automatic Control System
Automation (System) Level

At this level the Multilink system bus provides com-
munication interconnection for control units (CPU) of the
process stations featured with external ems4 modules of
inputs/outputs. This bus is of internal type and runs either
on direct connector type interconnection of particular
modules and CPUs and redundantly on metallic inter-
connection with external module terminals and CPUs.

Second bus at this level is bus interconnecting CPUs
with particular flap drives. Subject matter concerns the
MP-Bus. Redundancy of this MP-Bus1 is ensured thru its
complementary MP-Bus2.

Control Level

System bus Syslink interconnects control centers (CPU)
with operator panels of easyClient Touch series. This bus is run
with 1009 backup by means of Ethernet data channels, which
enter into WLAN Exakt technological network with protocol
TCP/IPWLAN. Exakt ensures data link to central control room.
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Externi informacni sbérnice

Kompresorové jednotky typu SCE komunikujici
mezi s sebou po sbérnici Carel Bus preddvaji data do
sbérnice MODBUS pomoci pfevodniku Carel Gateway
Modus. Tato sbérnice je pomoci pfevodniku TCP/IP -
MODBUS fizena z dohledového centra. Obdobné je
provedena komunikace pro salové jednotky KVJ.

Napajeni systému

Napajeni systému ASR a jeho silnoproudych obvo-
dl je koncipovano dle zasad TIER Il a to jak na Urovni
napdjeni a jeho jisténi fidicich central a podcentral,
tak i napdjeni aktivnich prvkd polni instrumenta-
ce senzorl a elektroniku pohon(. Toto napajeni je
zajisténo pomoci bateriovych UPS umisténych v jed-
notlivych rozvadécich s kapacitou zajistujici prekle-
nuti,najeti” diesel(l. Pohony cerpadel a silnoproudé
napajeni je provedeno ze zalohované sbérnice diesel
agregatd.

Rezimy Fizeni provozu
Plnoautomaticky (ustdleny) provoz

Systém pracuje zcela automaticky dle nastave-
nych parametrl a programovych algoritmd s moz-
nosti dalkového dohledu a dispecerského fizeni
z velinu.

Rucni Fizeni - technologie pohonti BELIMO MP-BUS

Rucni fizeni provadi povérena odborné zplsobila
osoba. Ridici systém DIGICONTROL reaguje na ru¢ni
povely a zajistuje vsechny bezpecnostnifunkce. Ru¢ni
ovladani, nastaveni, sledovani provoznich parametrd
a signalizaci havarijnich stavl Ize pomoci grafickych
operatorskych paneld easyClient Touch, které jsou
umistény ve dvefich rozvadéca.

Servisni fizeni provadi povéfena odborné zpU-
sobild osoba s védomim dispecera datového centra.
Ridici systém tento stav vyhodnocuje jako nestan-
dardni a archivuje viechny dostupné informace
(zpétné hlaseni ze zafizeni atd.) v tomto pfipadé jsou
vyfazeny bezpecnostni funkce daného servisné ovla-
daného zatizeni.V pripadé servisnich zasaht do fize-
ni prebird plnou odpovédnost za bezpecnost osob
a zafizeni obsluha, ktera zasah provadi.

Rucni i servisni fizeni se provadi u pohon( cerpadel
pomoci ovladacli umisténych na celnim panelu systé-
movych moduld DIGICONTROL ems4.V pfipadé jakékoli
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External Information Bus

Compressor units of SCE type are communicat-
ing together using Carel Bus, are handing over data to
MODBUS by means of converter Carel Gateway Modus.
This bus is controlled by means of TCP/IP - MODBUS
converter from the supervisory center. Similarly is done
the communication for hall units KVJ.

System Power Feeding

Power feeding mains for all the automatic control sys-
tem and its high-voltage circuits was conceived as per the
TIER Il principles i.e. both at the power mains level at its and
at the level of the circuit- breakers of the control center
and subcenters, and power feeding of field instrumenta-
tion active elements of the sensors and drive electronics.
This power feeding is ensured by means of battery type
UPSs located in particular switchboards featured with
the capacity ensuring the covering of diesel aggregates
,startup”. Pump drives and high-voltage mains were made
from backup bus of said diesel aggregates.

Operation Control Modes
Full Automatic (Stabilized) Operation

System works completely automatically based on
presets parameters and software algorithms with pos-
sibility of remote supervision and operations controller
from the control room.

Manual Control - Technology of BELIMO MP-BUS
Drives

Manual control would be done by appointed, pro-
fessionally skilled person DIGICONTROL control system
reacts with manual commands and ensures all safety
functions. Manual control, setting, monitoring opera-
tion parameters, and signaling emergency states are
performed by means of graphic operator’s panels,
which are located in switchboard doors.

Service control would be done by appointed profes-
sionally skilled person with knowledge of the data center
operation controller. Control system evaluates this mode to
be non-standard and archives any and all available informa-
tion (reverse responses from the facility); in this case are,
however, disabled safety functions of the given service
controlled facility. In case of service interventions into the
operation control operator doing the intervention assumes
full responsibility for the safety of persons and facilities.

Both manual and service control is done with pump
drivers by means of controlling elements located at the



manipulace s ovladaci je aktivovan signal na dispecer-
ském PC a fidici systém registruje tento stav jako vystrahu
av pripadé poruchy nebo odstaveni komplementarniho
pohonu vyhlasi alarm —,Nepovolend operace”.

Ruéni i servisni fizeni s pohony klapek MP-Bus
probiha pfimo z télesa pohonu, kdy stiskem tlacit-
ka pro ru¢ni fizeni uvolni obsluha motoricky pohon
a pomoci paky prestavi klapku do pozadované
polohy. V okamziku stisku tlacitka a nédsledné po
celou dobu jeho aretace vysila pohon po komuni-
kaci MP-Bus informaci o ru¢nim rezimu ovladani
a monitoruje i nové nastavenou polohu klapky.
Po prepnuti klapky do rezimu nadfazeného fizeni
provede pohon pro kalibraci najeti do obou poloh
(otevieno, zavieno) a po té se nastavi do automatem
pozadované polohy. Béhem jakychkoli manipulaci
s klapkou pohon stéle pfenasi signdly z ¢idel na néj
pfipojenych - ¢idlo oroseni, teploty nebo bezpoten-
cidlovy kontakt.

Komplexni poruchovy systém

Navzdory splnénym technickym podminkam TIER
zUstava pretrvavajicim kritickym bodem datového cen-
tra lidsky faktor. Obsluha dispecerského pracovisté se
podili na feseni krizovych situaci a proto potiebuje pro
svou ¢innost komplexni systém pro sledovani a fizeni
technologii datového centra. Obsluhu je nutné informo-
vat o vzniklych poruchach i mimo provoznich stavech
a poskytnout ji moznost ndhledu na technologicka zafi-
zeni a intuitivné navést na feSeni krizové situace.

Zvlastni ddraz jsme pfi programové analyze kladli
na poruchovy systém, ktery prolina algoritmy viech
fidicich central a plnohodnotné zabezpecuje spoleh-
livé, bezpecné a presné fizeni technologie. Poruchovy
systém se projevuje nejen pouhou signalizaci vzniklé
poruchy dle standardd, ale zobrazuje i textové poky-
ny, jak na vzniklou situaci reagovat a déle informuje
obsluhu o nutnosti provedeni udrzbarskych praci
(prevence proti poruchdm) nebo objednani servisni
firmy na pravidelnou profylaxi.

Ke sprdvnému pouZziti je neméné dilezita znalost
systému a ta je podporena dikladnym zaskolenim
obsluhy, diskutovanim krizovych situaci a provadé-
nim profesiondlni servisni ¢innosti.

Dispecerské pracovisté MaR (DP-MaR)
Dispecerské pracovisté je tvofeno datovym
serverem a PC stanici vybavenou programovymi

front panel of DIGICONTROL ems4 system modules. In case
of any handling with the control elements is activated a
signal at the operation controller's PC and control system
registers this state as an alert, and in case of failure and/or
shutdown of a complementary drive puts on the alert -
disallowed operation.

Both manual and service control with flap drives MP-Bus
takes place directly from the drive body, when operator
would release the motor drive thru pressing the manual
control pushbutton and by means of a lever would shift
the flap into required position. In the moment of pressing
the pushbutton and subsequently for the overall period of
its stopping the drive transmits using the MP-Bus commu-
nicating the information about the manual control mode,
monitoring also newly preset flap position. After switching
the flap over into superior control mode the drive would
perform for calibration shifting into both positions (open,
closed), and then is set into the position required by an
automaton. During any and all flap handling operations
with flap the drive still transmits signals from sensors con-
nected to it — dew sensor, temperature one, or potential
free contact.

Complex Failure System

Human factor remains persisting critical point of the
data center despite of met TIER technical terms. Control
room operators are participating in predicamental situa-
tion solution and that is why they need for their activities
a complex system for monitoring and controlling data
center technologies. Operators must be informed both
on arisen failures and out-of-operation states, and to pro-
vide them with a possibility of previewing the technology
facilities, as well as lead them intuitively to resolving the
predicamental situation.

During the program analysis we put a special emphasis
to the failure system, which penetrates the algorithms of all
control centers and adequately ensures reliable, safe and
accurate technology controlling. Failure system approves
itself not only with signaling arisen failure based on stand-
ards, but depicts also text instructions, how to react to the
situation taking place and furthermore informs operators
on necessity to perform maintenance works (prevention
against the failure) or provides ordering services from a
professional company for regular prophylaxis.

System knowledge is also necessary for proper usage,
which is supported with careful training of the operators,
discussing predicamental situations and performing pro-
fessional service activities.



moduly vizualizace a fizeni jednotlivych techno-
logickych zafizeni pro vyrobu a distribuci chladu.
Veskerd vizualizace a fizeni jsou ergonomicky navr-
zeny tak, aby pro viechny ukony intuitivné nava-
dély obsluhu k okamzité reakci. Koncepéni navrh
hierarchie obrazovek od pfehledového schématu
fizené technologie az po detail jednotlivych prv-
kd jsme navrhli dle poslednich standardd SCADA.
Detailni zplsob vizualizace a ovlddani je detailné
popsan v uzivatelské pfirucce, kterd byla soucasti
dodévky.

Programové vybaveni dale obsahuje:

B generator grafd u sledovanych analogovych
méreni;

B modul archivac¢nich databazi;

B modul dalkového pfistupu po internetu;

B modul pro vysilani SMS;

B komunikacni interface pro predavani dat mezi
DP-MaR a dohledovym centrem.

Trends in HVAC Active Elements Control
ING. FILIP HAJSO

pole¢nost BELIMO (kontakt na str. 41) , kterd

se jiz vice jak 35 let vénuje vyvoji a vyrobé ser-
vopohon a armatur pro HVAC aplikace, snazi se
pfindset nové a inovativni novinky, které udavaji
smér v oboru.

Trendem v fizeni aktivnich prvk({ pro HVAC
aplikace je integrace téchto prvk( do nadraze-
nych systému, které svoji funk¢nosti a jednodu-
chou strukturou poskytnou maximélni komfort
a vykon pfi realizaci, uvedeni a nasledném pro-
vozu zafizeni.

Se zasitovanim a centrdlnim fizenim technickych
zatizeni budov se zvysuje komfort a bezpecnost,
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Controller Working Place of Measuring and
Instrumentation (hereinafter DP-MaR)

Controller working place consists of data server and a
PC station fitted with visualization program modules and
control of particular technological facilities for generation
and distribution of cool. All visualization and facilities are
designed ergonomically such a way, to lead operators
intuitively to immediate intervention. Conceptual design
of screen hierarchy from surveillance diagram of control-
led technology up to details of particular elements we
designed as per the latest SCADA standards. Detailed visu-
alization and control modes are described in detail in the
user's manual, which was an integral part of the delivery.

Furthermore, software involves as follows:

B generator of graphs for monitored analog measurements;

W database archiving module;

W Internet remote access module;

B Module for SMS transmitting;

B Communication interface for data exchange
between DP-MaR and the supervisory center.

ompany (contact on page 41), which is engaged

in development and manufacturing of servo-
drives and fittings for heating, ventilation, and air
conditioning (hereinafter HVAC) applications for over
35 years, pays effort to introduce novelties and inno-
vations, bringing new trends within the industrial
branch.

Main trend in controlling the active elements of
HVAC applications represents integration of the above
elements into superior systems, which provide maxi-
mum comfort and performance output thru its func-
tioning and simple structure in putting into operation
and subsequent operating of a facility.



