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Regulace koncovych jednotek pomoci nejnoveéjsi technologie

» Porovnani plynulé a ON/OFF regulace

v

Unikatni feSeni pro chladici systémy - pfipadova studie

v

Automaticka regulace pratoku — princip, varianty feSeni, vyhody

v

Moznosti a vyhody digitalné konfigurovatelnych pohonu

d
v

Systémy pfipravené na zmény potreb budovy v Case

v

Porovnani investi¢nich nakladu jednotlivych variant feSeni
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50% vykonu
vyzaduje pouze
20% prutoku

P [%]
100 -
90 -
80 -
70 |
60 |
50

40 -
30 -
20 -
10 |
0

'

= Coil $=0,25

0O 10 20 30 40 50 60 70 80 90 100

! q/qdesign [%]



IMI

Hydronic Engineering

Vykon versus rezerva

Zde pracuje fan-coil pouze
obcas pri Spickovém
vykonu (vétsinou jsou
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PozZadavky na prutok
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Presnost

Naroky na presnost jsou vysoké pro:

e udrzeni teploty bez kmitani
e dodavku jen nezbytné nutné energie
* minimalizaci Cerpaci prace a nejvyssi ucinnost zdroje
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Porovnani

Soustava s identickymi jednotkami pracuje s
50% vykonem.
Celkovy prutok Cini

plynula regulace on-off regulace
0, 0o
20% 50%
VSemi ventily protéka 50% ventill je otevieno

20% prutok 50% ventilu je zavieno
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Porovnani

50% Plynula regulace On-off regulace

ON Uﬁ:ﬂ

e — G =

vykon

Pozadovana

teplota ‘

N N
1 E
Pratok WP “
Teplota v mistnosti Pfesnd/stabilni Kmitani
: Pratok Minimalni Vysoky
¢ Cerpaci naklady Nizké Vysoké
Teplota zpatecky Idealni Problematicka

Uéinnost Vysokd  Primeérna“
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!\/Ioiné reseni koncepce koncovych !d Eng!eemg
jednotek s On-Off regulaci

» 3 reseni, které omezuji nebo odstranuji problémy vyplyvajicich z
narustu prutoku pfi ¢aste¢ném zatizeni v on-off requlaci :

Ap regulace na paté vétve,
manualni vyvazeni
spotrebice

STAP na paté (s
TBV-C)

Ap regulace na kazdém

| . TA-COMPACT-P
ventilu

onal SA. All rights rese

Omezeni teploty zpatecky =

, TA-COMPACT-T
pro chlazeni

11
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TA-COMPACT-T oy
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TA-COMPACT-T

Pripadova studie - Turecko
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TA-COMPACT-T areA sy

» Lokace: Turecko, Istanbul
» Pocet zdroji chladu:
1 pro UNDP a 1 pro Meriott hotel
2 samostatné systémy
> 152 TA-COMPACT-T je pouzito v okruhu UNDP
» Teplotni rezim: 7/12°C
» Nastaveni TA-COMPACT-T:  12°C
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TA-COMPACT-T jsou pouZity s on-off pohony | x
EMO-T pro regulaci prostorové teploty fancoilt. : = al
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erved.

Vytapéni je regulovano pomoci ventil{
TA-COMPACT-P s pohony EMO-T.

ering International SA. All rights res;

nic Engine
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RENOVACE 1 aReATSIUI

1. Odstrarnte regulaéni ventil (kontrola kompatibility s pohonem)
2. Nahradte vyvazovaci ventil za TA-COMPACT-T (novy pohon)

PROMENNY PRUTOK

PROMENNY PRUTOK

UZAVRENI
2-CESTNY MANUALNI o TA-COMPACT-T
: | REGULACNI }1 VYVAZOVACI UZAVRENI S POHONEM
VENTIL VENTIL

eering International SA. All rights res

STAVAJICI NOVY
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TA-COMPACT-T areA sy

Méreni teploty zpatecCky bylo provedeno 12. ¢ervna
2015 pristrojem TA-SCOPE.

* Venkovni teplota vzduchu 25°C

L e

v

* Privodni teplota chl. vody 7°C
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N R e er el Ll F LD L
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5

Namérena teplota zpatecky z fancoilt byla 12,4 °C.

A

b

[y

Tento vynikajici vysledek dokazuje, ze ventily
TA-COMPACT-T zvysuji energetickou ucinnost.
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TA-COMPACT-T areA sy

Vysledky méreni teploty zpatecky z okruhu fancoill:

AV

. o Namérena vy . .. Namfieny
Pocet ventilli na Nameéreny Nominalni ATl
Patro . teplota . . /nominalni ]
patre ce x prutok pratok c =
zpatecky pritok 5
-i"ﬂ‘,‘ {
¢ °c I/h I/h % %_ ,
5 23 12 1476 5619 26 "E,l‘; ,
6 23 11.8 1800 6 057 30 N
b
7 not ready B
8 22 12 4032 6 883 59 =} { | A
L \ "
9 not ready — I
e
10 20 12.2 3470 7671 45 - -'-E:i 7 \y m \\\ A '
11 22 11.9 4473 6 063 74 P 3 N
12 20 12 1080 6021 18 N e |
13 22 12 4 800 6 347 76 ' L & A

Primérny pritok je o 20% nizsi nez pFi pouziti T e A
tlakové nezavislych ventilli, coZ pfrinasi velkou ’
usporu nakladi na ¢erpaci praci.

Copyright © IMI Hydronic Engineering International SA. All rights reserved.
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TA-COMPACT-T areArolons

> Lokace: Praha |
> Objekt: European Business Center W’Hﬂ“ﬂl‘l“ gllﬂzlw

» Projektant: Ing. Emanuel Kostar

> Stavajici stav:

Objekt je administrativni budova, kancelare jsou
pronajaté radeé firem. Investor nebyl spokojen s
pGvodnim stavem, stéZoval si na to, Ze v nékterych
mistnostech chlazeni dostatecné nefunguije.

Instalované FCU byly osazeny 3-cestnymi ventily,
dokumentace rozvod( chladu byla nelplna a
skuteéné provedeni rozvod( se od projektové
dokumentace lisilo, ne vSechny casti byly v
optimalnich dimenzich. Uplnou kontrolu dimenzi
kompletnich potrubnich rozvod(i nebylo mozno
provést. Obéhové Cerpadlo s konstantnimi otackami.

erved.

eering International SA. All rights res
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RENOVACE 2 aReATSIUI

Zména konstatniho priutoku na proménny:
1. Zachovejte 3-cestny regulaé¢ni ventil s bypassem pokud to je potfeba
2. Nainstalujte TA-COMPACT-T bez pohonu

PROMENNY PRUTOK
UZAVIRACI TA-COMPACT-T
NEBO _ BEZ
UZAVIVRENI'X x VYVAZOVACI UZAVRENI POHONU
VENTIL
>X° 3-CESTNY ’x.z’,-CESTNY
REGULACNI REGULACNI

_‘ VENTIL —‘ VENTIL

STAVAIJICI NOVY

20
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TA-COMPACT-T areA sy

Navrzené reseni:

» Navrzena uUprava vychazela z pozadavku na
minimalni zasahy do systému:
3-cestné ventily pro regulaci FCU byly ponechany,
pouze na zpatecku z FCU byly instalovany
regulacni ventily s vestavénym regulatorem
teploty TA-COMPACT-T (112 ks) s nastavenou
teplotou vratné vody z FCU 12°C.

,Uprava vedla k tomu, Ze pres jednotlivé FCU
protéka skutecné minimalni potfrebné mnozstvi
mnozstvi vody a je plné vyuZivana moznost
"soucasnosti provozu" FCU. Vysledek je ten, Ze aniz
by se navysil vykon chladici jednotky chladi vSechny
FCU dle predstav investora, provozovatele a
najemnikd.”

Ing. Emanuel Kostar

IMI

Hydronic Engineering
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Regulace teploty v mistnosti

\\/je)]

——

Regulacni smycka:

Nastavena teplota T,

Cidlo -
teploty | T

Regulator

g~

\ 4
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Pro dosazeni stabilni a presné regulace teploty v
mistnosti musi byt celkova charakteristika okruhu

Charakteristiky jednotlivych ¢asti regulacniho
okruhu nejsou linearni. To zpUsobuje v urcitych
fazich regulacniho procesu oscilaci teploty v

Odchylka = T-Tg,

u  co nejvice linearni.
mistnosti.
Signal Zdvih Pratok
Pohon Ventil
u h Ky q

T = kontrolovana hodnota

Koncova
jednotka

Porucha
Vystupni
vykon )
Mistnost
P T

-



Kompenzace charakteristiky koncové jednotky !yMglJ
pomoci charakteristiky ventilu |

P Pro ziskani co nejlepsi celkové linearni
charakteristiky regula¢niho okruhu je nutno
nelinedrni charakteristiku spotiebice
kompenzovat opacnou ekviprocentni

u charakteristikou regula¢niho ventilu.

\ e

predpokladu,ze

——

(ekviprocentni) regulaéniho okruhu

Ap je
konstantni:
P (Vystupni vykon Pratok) = Kv P (Vystupni vykon
100% (Vystupni vykon) 100% q . )I 100% (Vystupni vykon)
T 7 1 ’

90% i 90% - 90%

80% A ; ’ 80% |- ; ’ / 80%

70% 4 70% et - / 70%
3 60% 7 7 60% | 1 60%
50% / - 50% 7 —  50%
: / ’ <+ ’ =
£ 40% 7 A 40% . 7 40%
= 30% Pl - 30% b / 30%
g / I’ I, /
= 20% 20% 20%
5 / ’ ’ //
8 10% -~ olatok 10% +"— = - Favin 10% Zhin
5] 4 v
g 0% g (Prito 0% (Zdvih) 0% (zdvih)
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
3 Charakteristika spotfebice Charakteristika regulaéniho ventilu  Charakteristika
©
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Variabilita tlakové diference

Vykon

120%

100%

N
AY

AN
N

80%

60%

N

50 %
vykon

o EE

40% 1

20% 1/
/

0%
0%

50% 100% 150% 200%
Pratok

IMI

Hydronic Engineering

AP oc q2
Ap potrubi

4% tlak.
trita | oo @S

100%
80% /
/
60% /
/
40%
0%
//
1

0%

IIIIIIIIIIIIIIIIIIIIIIII>

Pfi konstantni teploté

20 %

pratok )

teplonosné latky

Tlakova ztrata potrubi klesne na 4%
pGvodni hodnoty.

20% 40% 60% 80% 100%
Pratok

1.

Regulacni ventily jsou ovlivnény nardstem
tlakové diference.



IMI

Hydronic Engineering

Ovlivneni EQ charakteristiky ventilu autoritou

eVV/

Cim niZsi je autorita, tim vétsi jsou zmény tlakové diference na regulaénim ventilu, a
tim vétsi je deformace regulacni charakteristiky.

o 100
= w 457 Nestabilni
o Y .
5 8 regul
02 0 Jazrﬁ)gﬁlo—‘ T Egu ace
a ,/ 7
60 ,
50 AN < L ,
40 ALY Spatna Vyhovuijici Excelentni
% NAS B T -
" N AN 0 025 05 1.0
. o LA
m 04%{/

0 10 20 30 40 50 60 70 80 90 100
Zdvih %

A &4

hodnota v soustavach
Regulacni ventil HVAC
s ekviprocentni
charakteristikou

eering International SA. All rights res
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Zvyseni autority regulacniho ventilu

Jak zvysit autoritu?

1. Zménte zpUsob fizeni obéhového
cerpadla.

2. Zvyste tlakovou ztratu regulacniho
ventilu = ventil s nizSi Kv hodnotou.

ispozicni tlak. diferenci AH.

erved.

4. Instalujte regulator tlakové diference
spolecné s regulacnim ventilem

tional SA. All rights res

eering Interna
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Tlakove nezavislé vyvazovaci a l M l

Hydronic Engineering

regulacni ventily

TA-MODULATOR

TA-MODULATOR se sklada z:

e regulacniho ventilu

e regulatoru tlakové diference

e vyvazovaciho ventilu véetné méficich
vsuvek

erved.

Hlavni funkce:

e regulace pritoku/omezova¢ max. prutoku

» stabilizace tlakové diference na regulacnim ventilu
e méreni pratoku, teploty a tlaki pomoci TA-SCOPE

eering International SA. All rights res
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TA-Modulator - tlaky

AH

[DN 32]

IMI

Hydronic Engineering

Tlakova diference Cerpadla AH
DN 15-20: 15 az 400 kPa

DN 25-32: 25 az 400 kPa

Ap regulatoru = P1 - P2

Ap regulacniho ventilu = P2 — P3
AH =P1-P3

méreni pritoku Ap P2-P3
méreni tlakové iference AH mezi P1-P3 (bypass P1-P2)

P1 P2 P3
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Dp regulator GREATSOWTEN

Dp regulator vyrovnava zmeny Ap v systemu

onal SA. All rights res
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Předvádějící
Poznámky prezentace
Here I’m going to show you how the TA-Modulator is working. In principal it’s quite the same at in TA-COMPACT-P except from the design of the control plug as we looked at earlier in the introduction.
When available differential pressure P1 to P3 are increasing across the TA Modulator. Then P2 increases an starts closing the differential pressure until P2 to P3 are stabilized again.
It will reverse when available pressure P1 to P3 are dropping. 
It’s an ongoing self-acting operation delivering constant flow rate trough the control valve when there is no request for controlling. 


Princip funkce — | M '

Hydronic Engineering

Nastaveni prutoku REAT SIUTOEN

Pro nastaveni poZzadovaného prutoku, jednoduse otocte
nastavovacim prvkem na pozadovanou hodnotu. Dp regulator
bude pracovat soubezne.

onal SA. All rights res

Copyright © IMI Hydronic Engineering Internati
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Předvádějící
Poznámky prezentace
For adjusting to a desired design flow rate, simply turn the setting wheel with your fingers to the setting value giving the flow according to flow/setting table or from HySelect or HyTools


onal SA. All rights res

Copyright © IMI Hydronic Engineering Internati

Princip funkce — | M '

Hydronic Engineering

Regulace REAT SIUTOEN

Kdyz pohon uzavira a otevira pri casteCné zatezi.
Dp regulator a regulacni kuzelka pracuji soucasne.

32


Předvádějící
Poznámky prezentace
When the attached actuator is closing and opening the TA-Modulator the Dp controller will operate and simultaneously to keep the P2 to P3 on a stabilized level.
The TA-Modulator are then able to deliver stable control of flow rate and finally room temperature in any conditions.


IMI

Hydronic Engineering

Moznosti zapojeni koncovych jednotek

Zptisob regulace koncovych jednotek

Pata vétve
On/off

STAD/STAF TBV-C

Manualni
vyvazeni

. Tlakové

& "

! nezavisle
£ vétve % %
| Tlakové Neni potfeba  TA-COMPACTP TA-Modulato

4

nezavislé

¢ vyvaZovaci a ? e
- regulacni r )

¢ ventily 4+~

h—

i
' ﬁ%‘“%‘“

-



Předvádějící
Poznámky prezentace
Where can you use the new TA-Modulator? 
I would say “on any applications where the technical specifications of the valve fits the requirement” 

Here you have some ideas compared with the other control valve options we work with in our portfolio for on/off and modulating control. 
With manual balancing and on/off control on small units, the TBV-C is the option. For modulating control on small units or small control lops, the TBV-CM is the option. For the balancing upstream we use our legendary STAD and STAF balancing valves.
We can do the same by making Pressure Independent Modules. For the on/off control it still TBV-C and for modulating control it still TBV-CM we offer as first solution on the units. Upstreams on each module we are using standalone differential pressure controllers like STAP or even TA-Pilot.
For the ultimate solution with PIBCV you can use TA-COMPACT-P for on/off control and for modulating control you can use the new TA-Modulator on small units and even for control loops. Upstreams you do not need to place any device for balancing or control, however we always recommend to have some measuring device by the pump to make system optimization.
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Hyd ronickeé reseni EREATSQIWOMSE

= Plynuld regulace
2 TA-MODULATOR
<
NS TBV-CM
‘>
< On-off fizeni
Z
. — TA-COMPACT-T
) TA-COMPACT-P
p-d TBV-C
: L1

34
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. ,, Frgincer)
Cenoveé porovnani @,Wdowmsly

80000 €
70 000 €
60 000 €
50000 €
40 000 €
Kancelarska budova
30 000 € 644 indukcnich
20000 € -+ jednotek
- chlazeni (15/18°C)
10000 € - - vytapéni (55/45°C)
O€ -
S H Vytdpéni ON/OFF
\C;\V m Chlazeni ON/OFF
%«(’ MW Vytapéni 0-10V
A

H Chlazeni 0-10V

35
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Pohony M30x1,5

DN 15-20 DN 15-32
EMOTM TA-Slider 160
termicky digitalni, motoricky

230V, 24V 24V,
plynula regulace ' plynula regulace
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Digitalni konfigurace

TA-Dongle

Konfigurovatelné:

e pres HyTune aplikaci

 pres TA-Dongle (kopirovani)
 pres BUS

(€))

erved.

eering International SA. All rights res
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Vstupni signal

» 0-10 nebo 10-0 VDC, 0-20, 20-0 mA

n ;’MC’C}"!'W@.
&RE?"(TSOIWWWSE

IMI

Hydronic Engineering

» 2-10 nebo 10-2 VDC, 4-20, 20-4 mA — 0 znamena poSkozeny kabel

X P7T

< Input Signal

Control Type
Proportional

@ Direct

Signal Range
0-10vDC

X B 5 96% [@ 05:32

< Input Signal

I M Hydronic
Engineering

Control Type

Proportional

O Direct @ Reverse

Signal Range
10-2VDC

39
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, P . c .
VyStUpnl Slgnal &KE?"(TSOIUT’OMSE

» Identicky jako vstupni signal
» Lze invertovat nebo individualné nastavit

Y eX B 7 96% 0 05:34 & X B 7 7 96% ] 05:34

€< Output Signal ¢ Output Signal

Hydronic Hydroni
IM I tene, IM | grone,
Same as input signal O Same as input signal »

O Direct @ Reverse

Signal Range

10-2vDC

reserved.

g Int t | SA. All right:
100%

x
o
0

nic Engineering Internationa
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L4 (o] [ E 6 .
Omezeni prutoku/zdvihu/Kvs aheAT o0

» IMI TA, IMI Heimeier nebo jiného dodavatele
» Lze omezit zdvih nebo pfimo zadat maximalni pratok

X B 7 il 95% @ 05:36 & X [P 5 il 95% B 05:37 & X B Ll 99% [ 07:24

& Valve Selection < Stroke Limitation

< Stroke Limitation

lM Hydronic lM Hydronic
Engineering Engineering

: Max. Actuator Stroke
From M1 Hydronic ® Stroke Limitation Based On:
Valve Family Detected Valve Stroke @) Flow () stroke
Press. indep. ctrl valve (TA-Modulator)
Vaive Stroke Limitation Based On: Cooling
TA-Modulator 15
Limited Flow
Max. Valve Stroke @® Flow O stroke 400.01/h
Limited Flow Limited Stroke
Push to Close 400.0I/h
Limited Stroke Heating
Limited Flow
250.01/h

Limited Stroke

41
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. o ——
Regulaéni charakteristiky b

» Kompatibilni s linearnimi i EQ% regulacnimi ventily

X B 100% [@ 06:43

» Volitelné: & Characteristic

- linearni IM e,
- EQM (rovnoprocentni modifikovana)
- opac¢na EQM

Actuator Characteristic Curve

@ Linear (LIN)
O Equal Percentage Modified (EQM)
O AntiEQMm

Best choice when control valve characteristic
properly compensates the non-linearity of the
terminal unit characteristic.

erved.

eering International SA. All rights res

ronic Engin
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Rozdéleny vstupni signal GREAT TS

& X

» 0-5,5-0,5-10,10-5 VDC
0-4,5,4,5-0,5,5-10,10-5,5 VDC T

=z

2'6 y 6'2 y 6- 10, 10_6 VDC Efpzfa?:;:.--mzae|eny signdl

Typ signalu
0-5/5-10 VDC

®) primy O Reverzni

2
=)
=

* 0-10,10-0,10-20,20-10 mA
4-12,12-4,12-20,20-12 mA
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Zdvih ¢

hﬂen§iv9kon§ hﬂax.v?koni

0VDC 5VDC 10VDC  Vstupni signal
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Rozdeleny vstupni signal — aplikace 2

Zdvih ¢

Vytapéni Chlazeni

0 4,5 5,5 10 VDC Vstupni signal
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vytapéni chlazeni

0 4,5 5,5 10 VDC Vstupni signal
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TA-M106

TA-6 way valve

TA-Slider 160
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TA-Modulator
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Zapojeni pohonu

MaR ovlada regulacni
ventil, relé v TA-Slider
prepina TA-6 ventil
podle urovné vstupniho
signalu.

24 VAC

TA-Slider 160 Plus

H
| |
!_I

naineering

@IRQEAT Solutions }7

IMI

Hydronic Engineering

OVACADC

*} :t: @ 0{2)..10VDC
1 1
! -I- ! 0[2)..10VDC

3-bodovy
pohon 24V

*) Bindrni kontakt prepind mezi vytapécim a chladicim rezimem (termostat nebo MaR)
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Binarni vstup

» Kontakt spinany externim zarizenim
» Lze nastavit aktivity pokud bude kontakt aktivni/neaktivni

Pouziti:
S okennim kontaktem

otevrené okno =
chlazeni/vytapéni
vypnuto

Protimrazova ochrana
pri aktivaci se zcela

otevre ventil nebo
nastavi urcity prutok

X P

< Binary Input

IMI

Binary Input Enabled

Programmed Reaction

naineering

IMI

GREAT Solutions }7

99% [l 07:23

Hydronic
Engineering

Trigger
Closed Input Line

Action
Change Limited Stroke

Mode
Cooling

Limited Stroke
Stroke Limited: 4.00/4.00mm

[aa] Enregistrement de la capture d'écran...

< Position

IM e
Engineering

Go to

O Fully Extended Position
@ Fully Retracted Position
O Absolute Position

O Relative Position

Absolute Position

Relative Position

Hydronic Engineering
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» Relé je kontakt pro ovladani externich zarizeni: zapina nebo vypina
> MaX. 250V, 5A [aa] Enregistrement de la capture d'écran...

B 100% [ 06:58

< Position Threshold

Trigger
"\/1|HWmme
vy s Engineering
Pouziti: (O standing Fully Extended

;s v v @ Absolute Position O Relative Position
ovladani Cerpadla
nebo vzduchotechnickych Position Threshold
;s Lo (O Position Greater Than
klapek, spinani alarmu atd.

O Standing Fully Retracted

Position Threshold in % @ Position Smaller Than

O Open Binary Input

Limited Stroke
6.50 6.50

(O closed Binary Input

QO calibrating

(O Manual Override

QO Error

CANCEL SAVE
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. " . ommern
Snadna identifikace problémua - aetrsokresy

X P 7 0l 96% W 05:33
» Zaznamenava 10 poslednich poruch & Lasterrors []
vCetné data a ¢asu Error 2: Input Line Break

27 jany. 2016 05:31

Error 2: Input Line Break - cleared

27 janv. 2016 05:32
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eering International SA. All rights res
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Ve - . E ‘
Provozni statistiky areATIONTON

& X

Ajedn 4 % ©g81% ) 1815
» Zaznamenava veskeré udaje o =
p rovoz u Druh pohonu

od prvniho uvedeni do provozu Soien

Pohon

» JedinecCneé vyrobni Cislo
* Verze software

Pocet kompatibilit
Identifikator

» Casové vyuzivani pohonu —

Verze firmware

erved.

Vyuziti pohonu

Celkovy ¢as

Cas chodu motoru

Pomér provozu pohonu

eering International SA. All rights res

Kumulativni vzdalenost

nic Engin

Ekvivalent plného zdvihu
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