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kdyz ekonomicka krize nepostihla investicni sektor

v takové mite jako oblast vyroby, jeji vliv se projevil i v
oblasti technického vybaveni budov. Jednim z dtisled-
ki krize je i kvantitativni snizeni poptavky po klasickych
klimatizacnich zafizenich, které je viak kompenzovano
zvysenim zajmu investor(l (a potazmo i dodavateli)
o inovativni technicka feseni, zvysujici uzitnou hodno-
tu zafizeni (napf. o nové funkce, zvyseni uzivatelského
komfortu a provozni ekonomiky) a zejména zvysenim
poptavky po novych aplikacich standardné vyrabénych
zafizeni. Zatimco v prvnim pfipadé jde o vlastnosti, kte-
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ven though sector of capital investments was

not affected with the economic crisis in the same
scope like the sphere of production, its influence
appeared also in the sphere of technical facilities of
the buildings. Quantitative decrease in demand cover-
ing standard air conditioning devices represents one
of crisis consequences, however, said was compen-
sated with increase in investor's interests (and also of
suppliers) in innovative technical solutions, improving
the utility value of appropriate facility (e.g. as of new
functions, increase in both user's comfort and opera-
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ré mize ovlivnit téméf vyhradné pouze vyrobce, nové
zpusoby vyuZiti zafizeni standardni produkce poskytuji
prostor pro rozsifeni obchodnich prilezitosti pro doda-
vatelské, projekéni a montazni organizace.

Jednou z moznosti, jak vyuzit existujici technolo-
gii pro nové aplikace, je pouziti venkovnich jednotek
ze standardnich splitovych klimatizacnich systémd, ve
spojeni s tepelnymi vymeniky jinych vyrobc(.

To umoznuje konstrukci chladicich a topicich
systémdi (na principu tepelného cerpadla) ,sitych na
miru" konkrétnim podminkam.

Uvedeny princip ma, diky nizké cené a vysokeé tech-
nické drovni venkovnich jednotek, fadu vyhod:

m vyuziti Spickovych technologii (DC inverter, integro-
vané provozni ochrany);

m jednoduchy navrh systému;

| nizky pocet potiebnych komponentd;

m jednoduchou montéz a snadnou tdrzbu;

m dostupnost nahradnich dild;

m moderni design;

m moznost vyuziti montaznich a servisnich profesi
klimatizacni techniky.
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tional economy), especially thru increase in demand
covering new applications of standard manufactured
facilities. While in first case said concerns the proper-
ties, which might be affected almost exclusively by
manufacturer only, new applications to utilize facili-
ties of standard production are providing the trade
opportunities for all supplier, design, and assembly
enterprises.

Utilization the outdoor units from standard splitting
air conditioning systems represents one of possibilities,
how to utilize existing technology for new applications,
in connection with heat exchangers from other manu-
facturers.

The above mentioned enables designing the cool-
ing and heating systems (based on heat pump princi-
ple) tailored” to specific applications.

Mentioned principle is featured with numerous
advantages, thanks to low price and high technical level
of the outdoor units, as follows:

m application the top technologies (DC inverter, integra-
ted operation protecting elements);

® simple system designing;

m low number of necessary components;
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Spolecnost Impromat Klima (kontakt na str. 42),
vyhradni dodavatel klimatizacnich zafizeni Fujitsu,
s predstihem reagovala na tento trend vyvojem viastni-
ho systému pro piimé fizeni venkovnich klimatizacnich
jednotek Fujitsu (obr. 1).

msimple assembly and easy maintenance;

W spare parts availability;

® a modern design;

W a possibility to utilize assembly and servicing profes-
sions within air conditioning apparates.

Impromat Klima (for contact see page 42), as an
exclusive supplier for Fujitsu air conditioning facilities,
reacted in advance to this trend thru developing com-
pany's own s direct control system for Fujitsu outdoor
air conditioning units (Fig. 1).

ATW Modular Communication System

ATW system has been solved as a modular one, the
base of which is ATW-C-INV communication and con-
trol module, enabling simple controlling and monitor-
ing the operation of an outdoor unit.

This module might be applied for all models of Fujitsu
outdoor inverter units, Nowadays, 17 types of units are
available, featured with outputs from 2.2 KW to 16 kW. Units
of 11.2 kW to 16 kW are available both in single-phase or
three-phase workmanships (Fig. 2 and Table 1).
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Modularni komunikaéni systém ATW

Systém ATW je feden jako modularni, jehoZ zakla-
dem je komunikaéni a fidici modul ATW-C-INV, umoz-
nujici jednoduchym zpGsobem fidit a monitorovat
chod venkovni jednotky.

Tento modul Ize pouzit pro viechny modely ven-
kovnich inverterovych jednotek Fujitsu. V soucasnosti
je k dispozici 18 typti jednotek s vykony od 2,2 kW do
16 kW. Jednotky od 11,2 kW do 16 kW jsou k dispozici
jak v jednofazovém, tak v tiifazovém provedeni (obr.
2atab.1).

Pro komunikaci s okolim modul obsahuje:

m analogovy vstup 0-10 VDC - pozadavek na vykon
kompresoru v rozsahu 0 - 100 %;

myvstup 12 VDC pro volbu funkce chlazeni nebo
topen;

m vstup 230 VAC pro povoleni/blokovani chodu;

m vystup 230 VAC s bezkontaktnim spinacem, aktivni
pfi chodu kompresoru (umoznuje pfimé napajeni
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For communication with other devices said module
consists of:

m analog input of 0 - 10 VDC - requirement as of the
compressor output within the range of 0 - 100 %;

m input 12VDC for selecting the cooling and/or heating
functions;

m input 230 VAC for start/blocking of the operation;

® output 230 VAC with contactless switch, being active in
running the compressor (enables direct power supply
of the evaporator fan, or liquid circulating pump, up to
maximum current of 1.6 A);

m output 230 VAC, active within the mode of autormatic
melting of the outdoor unit exchanger (may be used
e.g. for power supplying of the heating cable for tank
and outdoor unit waste piping, to prevent cold air cir-
culating within the air conditioning unit in the heat-
ing mode, etc.);

m output of 230 VAC,Outdoor Unit Failure“signal;

m [2C interface for connecting other input-output facili-
ties of the ATW kit;

m R5-232 interface for connecting the control and moni-
toring system.
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ventilatoru vyparniku, nebo
obéhového cerpadla kapali-
ny, do maximalniho proudu
1,6 A);

mvystup 230 VAC, aktivni
v rezimu automatického
odtavani vyméniku venkov-
ni jednotky (mtze byt pouzit
napf. pro napajeni topného
kabelu pro vyhfev vany a odpad-
niho potrubi venkovni jednotky,
pro zamezeni proudéni studené-
ho vzduchu VZT jednotky v rezimu
topeni apod.);

m vystup 230 VAC signalu,Porucha”
venkovni jednotky; rozhrani [2C @it
pro pfipojeni daldich vstupné-vy-
stupnich zafizeni stavebnice ATW;

mrozhrani RS-232 pro pfipojeni ovladaciho
a monitarovaciho systému.

Rozsireni poctu vstuptl a vystupll je mozné
pomoci modulu ATW-Expander.

Aplikace systému ATV

Systémy Vzduch-vzduch: nejjednodussi
aplikaci je sestava chladiciho systému na
pevné nastavenou teplotu (napf. +12°C),
s vyuzitim primyslového vyparniku. Kromé
vyobrazenych casti systém ke své funk-
ci nevyzaduje Zadné dalsi komponenty
(napf. expanzni ventil, prihleditko, atd.).
Systém po spusténi automaticky udrzuje
pozadovanou teplotu mistnosti, uloZzenou
v paméti modulu. K pfipadné zméné nasta-
veni lze vyuzit néktery z ovladacd, pfipoje-
ny k modulu pomaci linky RS-232. Systém
je rovnéz vybaven funkci eliminaci vzniku
namrazy, pomoci hlidani minimalni teploty
vyparniku, pfi jejimz dosazeni je automatic-
ky postupné snizovan vykon kompresoru.

Tento jednoduchy chladici systém lze
snadno doplnit o ovladaci panel ATWD,
umoznujici nastaveni a monitorovani ¢in-
nosti systému (obr. 3).

/Fig. 9— ATW— NET Module for
Connecting to Computer Network

Enlargement the number of
inputs and outputs is possible via
ATW-Expander module.

ATV System Application

Air-Air Systems: configuration

of coaling system using indus-
trial evaporator with preset tem-
perature (e.g. +12°C) represents
the simplest application. Apart
from depicted parts system does
not require for its functioning any
other components (e.g. expan-
sion valve, sight glass, etc). After
switching ON, the system main-
tains required room temperature as
saved in module memory automat-
ically. For pertinent modification of
preset parameters may be used
some of operating devices con-
nected to module via RS-232.
System is also fitted with func-

tion of frost deposit elimina-

tion by means of controlling
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Vykon Ekonomicke

Komfortni 3-fazove

Napajeni | 230 V, 50 Hz

230V,50Hz | 400V, 50 Hz

3,0 kW AOYRO7LG

3,2 kW AOYRO9LG

4,0 kW AOYR12LG

AOYA12LA

5,0 kW AOYR14LG

AOYA14LA

6,3 kKW AOYR18LE

AOYA18LA

8,1 kW AOYR24LC

AOYA24LA

9,0 kW AOYR30LC

10,0 kW

AOYA30LB

11,2 kW

AOYA36LB AOYD36LA

14,0 kW

AOYA45LA AOYD45LA

16,0 kW

AOY54LJ AOYD54LA

Regulaci teploty Ize rovnéz fesit pomoci nadia-
zeného fidiciho systému, jehoz signaly jsou pfive-
deny na externi vstupy modulu ATW-C-INV.,

Pro vyssi tepelné vykony lze pouzit nékolik ven-
kovnich jednotek ptipojenych na viceokruhovy
tepelny vyménik. Je-li mozno dosahnout pozado-
vaného vykonu s pouzitim dvou az tfi venkovnich
jednotek, pak je vyhodné tandemové uspofadani
systému, s moduly nastavenymi do rezimu Master-
Slave. Vyhodou tohoto uspofadani je sirsi vykonovy
regulacni rozsah a potieba pouze jednoho fidiciho
signalu (obr. 4).

Systémy Vzduch-voda: s pouzitim vhodného
tepelného vymeéniku Ize realizovat systémy pro
chlazeni a ohfev kapalin. Maximalni dosazitelna
teplota kapaliny je +55°C. PFi navrhu téchto systeé-
mu je tieba dbat, aby nemohlo dojit k zamrznuti
kapaliny ve vyméniku, a to jak ve funkci chlaze-
ni, tak pti ohfevu, kdy je v rezimu automatického
odtavani vyméniku venkovni jednotky horkymi

evaporator. In case of reaching such temperature the
compressor output is automatically decreased step-
by step.

This simple cooling system may be fitted with ATWD
control panel easily, enabling presetting and monitor-
ing the system functions (Fig. 3).

Temperature control may be solved by means of
superior control system, as well, the signals of which are
drawn to external inputs of the ATW-C-INV module.

To increase heating outputs we may use sev-
eral outdoor units connected to multi-circuit heat
exchanger. If it is possible to reach required out-
put using two to three outdoor units, then tandem
configuration of the system appears advantageous,
featured with modules preset to Master-Slave mode.
Wider output regulation range and need in one con-
trol signal only are the advantages of this configura-
tion (Fig. 4).

Air-Water System: using suitable heat exchanger we
may perform systems for cooling and heating he lig-
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Capacity Basic Comfort 3-phase
supply
Power | 230V, 50 Hz | 230V,50Hz |[400V, 50 Hz

3,0 kW

AOYRO7LG

3,2 kW

AOYRO9LG

4,0 kW

AOYR12LG

AOYA12LA

5,0 kW

AOYR14LG

AOYA14LA

6,3 kW

AOYR18LE

AOYA18LA

8,1 kW

AOYR24LC

AOYA24LA

9,0 kW

AOYR30LC

10,0 kW

AOYA30LB

11,2 kW

AOYA36LB

AOYD36LA

14,0 kW

AOYA45LA

AOYD45LA

16,0 KW

AQOY54LJ

AOYD54LA

Tab. 1— Assortment of Availale Fujitsu Cutdoor Units

parami chladiva sou¢asné ochlazovan kapalinovy
vymeénik (obr. 5).

Dalkova sprava systému ATW

K nastaveni, ovladani a monitorovani systému
jsou urc¢ena nasledujici zafizeni, pfipojitelna pro-
stfednictvim rozhrani RS-232,

Ovlddaci panel ATWD: jednoduchy ovladac
s tremi tlacitky a s dvoufadkovym displejem k uzi-
vatelskému nastaveni regulatoru a monitorovani
jeho provoznich parametrd. Panelové provedeni
rovnéz umoznuje montaz do standardni instalaéni
krabice (obr. 6).

Monitorovaci a nastavovaci software: po pro-
pojeni modulu s osobnim pocitac¢em pomoci lin-
ky RS-232 nebo Ethernetu umoznuje komfortni
nastaveni a monitorovani vsech parametri systé-
mu, jejich pribézné ukladani do datovych soubori
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uids. Maximum reachable temperature of the liquid is
of +55° C. For designing these systems we must take
care that freezing the liquid in exchanger is avoided.
Both for cooling and heating modes, hot coolant vapors
are cooling the fluid exchanger simultaneously in auto-
matic melting mode of the outdoor exchanger (Fig. 5).

ATW Remote System Control

Following facilities, connectable thru RS-232 inter-
face are intended for presetting, control, and monitor-
ing of the system.

ATWD Control Panel: simple controller fitted with
three pushbuttons and double-line display for custom-
er's presetting of regulator and monitoring of operational
parameters. Panel type workmanship enables also the
assembly into a standard installation box (Fig. 6).

Monitoring and presetting software: after intercon-
necting the module with a personal computer by
means of RS-232 line or Ethernet said enables comfort-



a zobrazeni jejich ¢asovych pribéh ve formé gra-
fl s délkou zdznamu 24 hodin. Je neocenitelnou
pomickou pro nastaveni a diagnostiku systému
(obr. 7 - 8).

Prevodnik R5-232 na Ethernet: modul pfevodni-
ku muze pracovat ve dvou modech:

m jako,prodlouzena” linka RS-232 v pfipadech, kdy
je vzdalenost mezi modulem a pocitacem vétsi,
nez dovoluje standardni linka RS-232;

mjako Web server, umoznujici pfistup k systému
prostiednictvim Internetu (obr. 9).

Dotykovy graficky LCD panel: plocha kompaktni
dotykova obrazovka s uhlopfickou 5,7". Umoziuje
pfipojeni k modulu jak pomoci RS-232, tak pro-
stfednictvim pocitacové sité a pres Internet. Jeho
vyuziti je Sirokeé:

m jako komfortni ovladaci panel s grafikou, shod-
nou s vyse uvedenym PC softwarem, navic s moz-
nosti vyuziti jako tydenni casovac;

m jako maly a snadno pfenosny servisni nastroj pro
praci v terénu;

m jako data logger pro sniméani a sbér dat z méfe-
ného systému v delsim ¢asovém useku;

m po doplnéni pfevodnikem na sbérnici Fujitsu Ize
pouzit pro diagnostiku a sbér dat ze standard-
nich klimatizacnich systéma Fujitsu (obr. 10).

V piipadé pozadavk( na vyssi tepelny vykon,
nez umoznuje standardni fada inverterovych ven-
kovnich jednotek, nabizi IMPROMAT KLIMA fese-
ni s vyuzitim venkovnich jednotek systému VRF.
Pro pfipojeni tepelnych vymeénikd jinych vyrobch
k témto jednotkam byl vyvinut VRF-kit. Sestava
vyméniku a VRF-kitu se z hlediska pfipojenia komu-
nikace chova jako bézna vnitini jednotka systému
VRF a pro jeji navrh plati podobny postup. K dispo-
zici jsou VRF-kity jak pro systémy Fujitsu VRF-S/V,
tak pro VRF-VII, ve dvou vykonovych verzich - do
28 kW a do 40 kW. K jejich ovlddéani a regulaci lze
vyuzit vsech moznosti, které nabizi systém VRF, jak
autonomnich, tak pomoci nadfazenych systému
méfeni a regulace, véetné vyuziti pramyslovych
komunikacnich standard LonWorks, BACnet a EIB
(obr. 11).

able presetting and monitoring all system parameters,
their continuous saving into data files and depicting
their time course as diagrams with the length recording
up to 24 hours, Itis invaluable aid for system presetting
and diagnostics (Fig. 7 - 8).

RS-232 converter to Ethernet: converter module may
work in two modes as follows:

m like ,extended “RS-232 line in cases, where distance
between module and computer is bigger, than ena-
bles a standard RS-232 line;

m as the Web server, enabling access to the system via
Internet (Fig. 9).

Touch graphic LCD panel: flat compact touch display
of 5,7 diagonal. It enables connecting to the module
both by means of R5-232 and by means of computer
network and via Internet. Its utilization is wide:

m As a comfortable control panel with graphics, compli-
ant with the above mentioned PC software, moreover
with a possibility to utilize it as a weekly timer;

m As a small and easy portable service tool for work in
the field conditions;

m As a data logger for scanning and data gathering from
measured system within a longer time period;

m After adding the converter to Fujitsu data bus it may
be used for diagnostics and data acquisition from
standard Fujitsu air conditioning facilities (Fig. 10).

In case of requirements covering higher heat
output than enabled by standard series of inverter
outdoor units, IMPROMAT KLIMA offers solutions
using outdoor units of VRF system type. VRF-kit was
developed for connecting the heat exchangers from
other manufacturers to these units. Configuration of
exchanger and VRF-kit behaves, from the point of view
of linkage and communication, like a standard internal
unit of the VRF system and for its designing similar
procedure is valid. VRF-kits, both for Fujitsu VRF-S/V
systems, and VRF-VIl ones, are available in two output
versions — from 28 kW to 40 kW. All possibilities offered
by VRF system may be used for their control and reg-
ulation, both autonomous and by means of Master
measuring and control systems, including utilization
of all industrial communication standards LonWorks,
BACnet, and EIB (Fig. 11).



