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HVAC sistem

HVAC instalacije - treba posticCi 2 osnovna cilja:

1. Obezbediti terminalni komfor

2. Postici prvi cilj sa min. utroska energije

Proizvodnja Distribucija Termalna jedinica

o -y

ional SA. All righ rved.
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Potrosnja energije

40% od svetske energije upotrebvljava se u zgradama*
- ~—~— g  50% od te energije u HVAC sistemima zgrade*

Sy | : ™ -
I e
O . e

(*) Sources: European Commission EPBD (point 6, pp1) &
US Department of Energy’s “Buildings Energy Data Book”
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Problem hidraulickog debalansa
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Da se izbegnu primedbe stanara
Pumpe su:

Y Predimenzionisane
¥ Rade na max. brzini
» Menjaju se sa snaznim pumpama

L

— Protoci su vedi
— Manje poddimenz. protoci

\ 4

— Instalacija radi globalno sa predimenzinisanim
protokom

— Napor pumpe je povecéan
— Troskovi pumpe su duplirani

Kod 90% instalacija protok u distibuciji je veéi za 150% od
projekovanog.

Source: Investigation by Costic (French Research and Training
Centre in HVAC), published in CFP Journal April-May 2002.
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Usteda energije kod HVAC sitema u zgradama

Building structure

(insulation, double HVAC installation Human factor

glazing, ...) * Use of new * Avoid interferences with
* Best way to save technologies the HVAC system
energy  System approach of * Educate tenants and

* Larger energy savings hydronic design maintenance team

* Long pay-back times * Shorter pay-back times * Never-ending task

erved.

Modificiranje zgrade trazi Kada se modificiraju HVAC
adaptaciju ili modernizaciju HVAC instalacije treba uzeti u uvid,
instalacije sposobnost korisnika da koriste

nic Engin

instalacije

Copyright © IMI Hydro
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) Faktori za smanjenje efikasnosti kond. kotla i ¢ilera
) Efekat na DT od:

? Varijabilnog (promenljivog) nasuprot konstantnom protoku

? Proporcionalno nasuprot on-off kontroli

Usteda energije kod distributivnhog kruga

¥ Faktori smanjenja pumpnih troskova

erved.

» Optimalna upotreba VSP

) Pitanja za predimenzionisanje

eering International SA. All rights res

Engin

) 2-kraki ventili autoritet i dimenzionisanje

Copyright © IMI Hydronic
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Promenljivo optrecenje kod grejanja

U O
o O

Vise od 85% od
grejne sezone toplotno opterecenje je
manje od 50%

= N W b
© O O O

Average thermal plant load [%]

I SA. All righ
o

ts reserved.

0O 14 28 43 57 71 86 100

% of heating season
below the load

ering Internationa
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Promenljivo opterecenje kod hladjenja

Vise od 72%
od sezona hladjenja
opterecenje je manje od 50%

100
90
80
70
60
50
40
30
20
10

0

Varijacije opteréenja. NajCesce su
prouzrokovani od :
B Sunshine effects (up to 750
W/m? for a West facade in July
around 4pm at 50° North)
B Building occupancy
(1 sitting person: £110 W,
computers ...)

Average thermal plant load [%]

rnational SA. All rights res

0 10 20 30 40 50 60 70 80 90 100
% of cooling season
below the load

Copyright © IMI Hydronic Engineering Inte



Distributivni sistem sa konstatnim ili varijabilnim |M|

(promenljivim) protokom

Hydronic Engineering

Konstatni protok
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Varijabilni protok
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Varijabilni protok prednosti | nedostatci

B Smanjenje potrosnja el. energ. pumpe

m Kompatibilnost izmedju proizvodnih i distributivnih protoka
+ W Faktor istovremenosti

M Visoki At (NiZza povratna temp. u grejanju, visa u hladjenju

Chillers tgr

tional SA. All rights reserved

B Promenljivi autoritet kontrolnih ventila
W potrebno je obezbediti min. protok

Copyright © IMI Hydronic Engineering Interna
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Razhladne masine - Chillers

» Coefficient of Performance (COP) je
indikator efikasnosti na Cileru

(uﬂ Condenser g:

Pev orator
COP = % ~ 25..4..6 Tr%\Ts;\ Chilled
compressor _E_Jﬂ_gva po rato&—!D Wate r

PO =pdq

> Premin topl. (time i COP) je dobar kada LMTD
izmedju vode i rashladnog sredstva je Sto vislji T

— Temp. isparenja ostaje const.

- lzlazna temp. T, uobicajeno odrZava se konst. T

— Zbog toga povratna temp. T. mora da se odrzava ,visoka,,
da bi LMTD bio visok

erved.

Refrigerant saturated
suction temp.

eering International SA. All rights res

* Visoka T, (a time i visok DT = T-T.) obezbedjuje visok COP pri malo topl. opterecenju.

Copyright © IMI Hydronic Engin



Utica] od smanjenja povratne temp. vode na |M|

Hydronic Engineering

> Primer:
Chiller: 200 tons (703 kW)
Temp. kondezaotrske vode : 29,5°/35°C
1zIazna temp. vode iz isparivaca T, : 7°C

5,2

COP

5 e d

4,8 7

4,6

D
(@)}

4,4

\
\

4,2 -

4

tional SA. All rights reserve

10,5 11 11,5 12 12,5 13

Return temp. chilled water T, [°C]

» Smanjenje povratne temp. vode moze dovesti do 15% pad COP

Copyright © IMI Hydronic Engineering Interna
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Varijabilni protok — proporcionalna kontrola

DT kroz termalne jedinice uvecava se kada

2-krak krug (promen. protok) se protok smanjuije.

Ap
1 - & Zbog toga povratna temp. vode raste

AH
c
STAD ‘
+——— Svih beneficija za COP Cilera.

Hladjenje

26,0 -
24,0
22,0

20,0 Temp reiim:
o0 Ts/Tr/Ti = 7/12/24°C

16,0 V:a:“ flovw—circait
149 —

12,0 mzﬁmﬁzﬁ:ﬂh
10,0
8,0
6,0

erved.

D
1
=

Return temp. T,

tional SA. All rights res

0% 20% 40% 60% 80% 100%

Flow through terminal unit

13
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Konstantni protok — proporcionalna kontrola
3-krak razdelni krug AT kroz terminalne jedinice raste kada se
protok smanjuje
\ 4

Protok kroz terminalne jedinice je smanjenjen
sa bajpasiranjem i povecavajuci udeo
primranog protoka (pri. Ts).

\ 4

Constant  Variable -
flow flow Zbog toga povratna temp. smanjuje se kada

protok opada!!!

26,0
24,0
22,0 - .
20,0 H |adj enje
18,0

160 fariable-flowrciteul Temp.rezim:
15 S===— Ts/Tr/Ti=7/12/24°C

1010 f—— 7 = |
8'0 i — SO taant
6'0 —

Return temp. T,

0% 20% 40% 60% 80% 100%

Flow through terminal unit 14
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Promena diferencijalnog pritiska

90
100

K [Hladjenje

projektovane vrednosti

15

o1 | [Grejanje] >
< bo
8 85% Boﬂulululu‘l AP m q
8 - 70 :
n © 60 .
o O 50 ! .. ..
= 40 ' Emission Dp piping
= " 120% Emm=c 100%
. % 10 100% =
o 3 0 ° L 80% f
° o 0 10 20 30 40 5 60 70 80 90100 Vi v
° Thermal plant load [%] 80% /
ermal plantioa (o} 60% y
- 60%
: 50 % .llll"—l 40% /I
:llllllll 40% 7
: load 2006
?é . 20% 1 0 /
P o Thermal plant load [%] / 4% press. -7
: 23 : 0% d e T
= C — 0 10 20 30 4050 60 70 80 90 100 . rop 0% 2% 40% 60% 80% 100%
; 8 w o . 0% = 50% 100% 150% 200% .
s - u :
E o L - Flow ] Flow
- £ 3z @ : :
£ 5 0 % . 0 .
R < 40 = At constant supply 20 % .
E (@) Ro) 50 S SN EEEEEEEEEEEEEER llllllllll»
L . water temperature flow
§ o/ |
£ R 72% o
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Autoritet 2-krakih kontrolnih ventila
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Kontrola sobne temperature

R Da bi sobna temp. bila stabilna i tacna,
ukupna karak. kruga treba da bude
linearna

‘

‘l & Sve ostale karak. vode do visokog rasta

kv -:> 5 Y od nekih delova u kontrolni opseg Sto
[: | :} dovodi do oscilacije sobne temp.

Kontrolni krug sobne temp.

u P

A 4

Set value T, Perturbations

Controller Power
Signal Lift Flow output
Sensor — Actuator Valve Terminal Room

Deviation =T-T, Kv

erved.

eering International SA. All rights res

Engin

T = controlled value
-

17

Copyright © IMI Hydronic
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E . . . E Cplutions
Karakteristika termalne jedinice AREAT Solution )

Power % 7
7 Pocq-AT
90% A ’ q
80% / . B Kada protok kod term. Jedinice je
70% s e smanjen,
60% - B AT raste
0 y 4 2
o / 17 B Nelinearna karakteristika
(1] y 4 L g
. a0% ya 7 B Stepen nelinearnosti krive zavisi od
o / . koef. Termicke efikasnosti ®:
® / ;
%’ 20% ’l ; :
g ’ TReturn _TSuppIy
£ 10% ] O =
: o Jz Tlndoor _TSuppIy
£ 0% 20% 40% 60% 80% 100% _ 120C _7OC _ 29

Flow Example : 24°C -7°C

18
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Ukupna karakteristika kontrolnog kruga

» Potrebe od kontrolnih ventila sa istoprocentnom karak. ciljem da se dobije
dobra ukupna regulaciona karakteristika kao dobra regulacija sobne temp.

erved.

eering International SA. All rights res

> u

Engin

Actuator Valve Hydronic Terminal Global circuit
characteristic characteristic piping characteristic characteristic
(inherent) (Dp variation)

Copyright © IMI Hydronic
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Autoritet 2-krakog ventila

ontrolvalvefully openanddesignflow

o G

o —_—
1]
2
@
&

AI:)Controlvalvefullyshut y 1 Available AH
Tl E—" —

Kod sistema sa varijabilnim protokom, autoritet ventila je varijabilni

tional SA. All rights re

20
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Autoritet kontrolnog ventila

Konstantni pri odabranom Kvs

] ] ]
AR
'Jﬂl | | IB _ AF)ControlvalvefuIIyopenanddesignflow
O% % %VJ* 0% % APControIvaIvefuIIyshut
o | |
7@@* : . Varijabilni, zavisi od protoka u cevovodu,

tional SA. All rights reserv

Isto tako od stepen otvorenosti drugih
kontrolnih ventila

Copyright © IMI Hydronic Engineering Interna
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Dimenzioniranje kontrolnih ventila |M|

Hydronic Engineering

» Dimenz. = Kvs izbor

> Izbor Kvs zasniva se na: prenizak Dp,
~ Projektovani protok preveliki Kvs

— Procena Dp (za dobre kontr. osobine)
Dimenz. cevi nije nacin za
odredjivanje dobre kontrole

» Dp pravila:

Ista dimenzija kao cev

CV mora da se dimenz. na osnovi Dp u

10, 15 or 20 kPa sistemu kada se instalira

Primena samo kod 3-kpaku CV u
Sistemu sa konst. protok

Isto Dp kao termin. Jedin.

tional SA. All rights reserve

eering Interna

Deo raspolozl. Dp od kruga pri Nije uzeta u uvid brza promena

projektovanim uslovima | protoka pri malim topl. opter¢. u
sistemima sa varij. protokom

@
&

22
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Karakteristika term. jedinice vs. karak CV

Da bi se dobila ukupna karak. p H

Kruga Sto je moguca linearnija a &

nelinerana karak. termin. k -:> .
. o« o . A

jedinice kompenzira se sa > %

istoprocentnom karak. ventila
Tacno ako Ap je KONST.:

q = Kv V(Ap)
P (Power ouput) g (Flow) = Kv P (Power ouput)
100% 100% . 100%
90% // I;’ 90% - /"/ 90%
80% e ; 4 80% ; 4 7 80%
70% —- 70% - —- 70%
60% 7 7 60% 7 / 60%
50% / ,,’ + 50% + ,,’ = 50%
40% [ v 40% . 40%
s 1 4 30% £ / 30%
20% // y ‘ 20% Y ‘ — // 20%
10% f~ . 10% : 10%
oo q (Flow) oo V/ h (Lift) oo
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Terminal unit characteristic Control valve characteristic

(Equal-percentage) h (Lift) )
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Promena diferencijalnog pritiska

50% toplotnog optreéenja predstavlja znacajni udeo od sezonskog hladjenja/grijanje

Emission Dp
120% - 100%
100% = ’ 80% /7
/ /
80% /
60% / 5
oo - , AP o q
‘IIIIII'H 40% /
load 40% 1
D0%
20% °
&/ 4% press. ra
0% -+ d O 1 oo =4
. 0% = 50% 100% 150% 200% rop 0% 20% 40% 60% 80% 100%
- Flow . Flow
8 : ° :
: = At constant supply 20 % .
= ‘IIIIIIIIIIIIIIIIIIIIIIII’ IIIIIIII»‘
§ water temperature ﬂOW

Pad pritiska smanjuje se na 4%

od pocetne vrednosti.

Napor pumpe u potpunost prenosi se
» na 2-krakog kontrolnog ventila

Copyright © IMI Hydronic Engin
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Promenljiv autoritet kod 2-krakih kontrolnih ventila

Primer:
Autoritet pri projektnim uslovima:
B =S J— B = 15/(15+20) = 0.43
o ek ok X
o ok ok el
o ok ok ek
®
Low flow ~

> 65 kPa In excess in the valve at
low flow

15 kPa in the valve

Engineering International SA. All rights reserved

Pump head . o
20 kPa in the circuit

25
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Promenljiv autoritet kod 2-krakih kontrolnih ventila

% Y X Kad se snaga smanjuje na 50 %
Q Q Q Q - Protok pada do 20%
: : : - Pad pritiska smanjuje se na 4%
lgl Q Q Q Autoritet pri 50% topl. optere.:
B = 15/(15+20+0.96x65) = 0.15 !
C
mEREEEEEEEEEEEEEE LOW ﬂOW
BT . ~
2.6 kPa left in pipes!
-
’n
éx
S - 97.4 kPaiin the valve
s
Pump head
0 Ap Iin the circuit

26
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Smernice za autoritet ventila

Nizi autoritet,
veci Dp varijacije kontrol. ventila,
veca distorzija karak. ventila

100 U
o . nstable
X /V?
2 4 y - control
&’ 0 Jo] [o25{]os|[1
60 l/ -y /'/ Fair to
- ///// / Bad Good Excellent
40 ’ // A Pid N TN
. 30 A AT 0 0.25 0.5 1.0
% 20 / /,//‘/
o Lowest
g 0O 10 20 30 40 50 60 70 80 90 100 ta bI
2 acce
. Lift % P
Control valve with e value

Engin

Equal-percentage
characteristic

27
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2-krak CV sa MBV ?

Da se obezbedi autoritet najmanje 0.25 za svie kontr. ventile pri

najgorim uslovima , . .
Potrebni napor pumpe za ceo sistem dobija
— [ ] ) se(H,) od proracuna pada pritiska u cevima (bez

ﬁf *"* *ﬁ’% ! pada pritiska u CV).

— =) | Svi CV dimenzionisani su bez osnove
"% ’*‘% %% % 1/3 od prorac¢una napora pumpe.
b | |
¥ by

£
[ INC, H Konacni napor pumpe posle izbora CV
e (~ 4/3 of H,).
W Prednosti: min. autoritet ventila 1/3 Ho — 025
4/3 Ho

B Nedostatci: napor pumpe je uvecan za 33%

28
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Ap stabilizacija pojednostavljuje proracun

Ap stabilizacija na ulaz u grani Svi proracuni odnose se na grani
unutar.

Potrebni napor pumpe za modul (Ap,) je
|ﬂ0§§ **C% "*O% "* v proracunat bez pada pritiska u CV.
A —
R f
Ap, O% %C% %O% % Svi CV dimenzionisani su ha osnovi na
) | | 1/3 of Ap,,.
l

&
H Konacni ApL u modulu je ogranicen na
~ 4/3 of Ap,.
Prednosti: e 1/3 Ap,

B Min. autoritet za sve ventile najmanje 4/3 Ap,
m Potrebni Ap u CV je drasticno smanjen.

m Svi proracCuni su postignuti na osnovu hidraulickih modula,
a ne za ceo objekat

I

@ <

tional SA. All rights reserve

29
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Dimenzionisanje CV zbog autoriteta

Da bi se postigla dora kontrola, projektanti uobicajeno primenjuju sled¢e pravilo
1. Dimenzionisanje CV sa Kvs za by.g,, 2 0.5

) - :&:
AH fiAa»i
Apcircuit Ap(
? \/: ﬂ —
—
APstap

Pravilo 6p. 1:
Apcy 2 APc + APgircuit + APstap

erved.

or
Ape, 2 0.5 x AH

eering International SA. All rights res

Bdesign 20.5

_ ApControIvaIve fullyopenanddesign flow
ﬂ design —

AH

30
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DlmenZIOnlsanJe CV ZbOg autorlteta Hydronic Engineering

Za postizanje dobre kontrole preporucuje se da se ispune slededéa pravila autoriteta
Da se osigura b, 20.25

H I*LAp circuit
mce |

== == _lp== ==
mom |g=c= |g=e= Jp=e= |
Ap module
me

moem | |
AP

H

A =] Yy Py peyepep—y ey

Pravilo br. 2 (MBV):
Apcy 2 (APpiing * APcircuit)/3

Pravilo br. 2 (Dpc):
ApCV - (Apmodule + ApCircuit)/3

or

Apey 2 0.25 x Ap,

erved.

tional SA. All rights res

or
Apq, 20.25%xH

eering Interna

B,.. 20.25

B,.. 20.25

ﬂ . Ap(:ontrolvalve fullyopenand design flow
min

ﬂ _ ApControIvaIve fullyopenanddesign flow
min

H N Ap, 31
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Poboljsana kontrola za tacan proracun kontrolnog |M|

Hydronic Engineering

ventila

Example 2 & ok ok IDEA

2 % S L%y Ap coil = 22 kPa Enlsure doegigngluthqrityof
— t least 0.5 and minimum

Ry W A'i"u—. 2

on 0.25 in all control valves

S ok s Hek in the worst conditions.

H ﬁ o AI:)ControlvalvefuIIyopenanddesignﬂow
®: — design AH
Ap plplng — 100 kPa ﬂ o AI:)Controlvalve fullyopenand designflow
Rule no 1: Rule no 2: mn H
For obtaining a design authority of 0.5: For obtaining a minimum authority of 0.25:
U Ap in control valve must be 72 AH Ap in control valve must be 1/3 H
j Since Ap piping + Ap coil = 22 kPa, Since Ap piping + Ap coil =100 + 22 = 122 kPa,
¢ Ap in control valve must be = 22 kPa Ap in control valve must be = 40.6 kPa
. Final pump head = 122 + 22 = 144 kPa Final pump head = 122 + 40.6 = 162.6 kPa
Baesign = 0.5 (22/(22+22)) but Baesign = 0.66 (40.6/(40.6+22)) and

32

Copyright © IMI Hydronic Engin

Bmin = 0.15 (22/144) Q B, = 0.25 (40.6/162.6)
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Smanjenje potrosnje energije kod pumpe

Example: & & & &
_& _& _& _& Ap coil = 22 kPa

_DOKI _& _& _I__z-. Head (kPa)

H @XT 5 kPa 200.00 :;*

Cs

<

Ap piping = 95 kPa

150.00: 8
Control valve sizing with Dp control: —
For obtaining a design authority of 0.5 and min of 0.25:

erved.

100.00

; Ap in control valve must be 72 of AH and "4 of stabilized Ap 149 kPa

¢ Since Ap piping + Ap coil = 22 kPa, 50.00 -

¢ Ap in control valve must be = 22 kPa ‘

. Final stabilized Ap = 22 + 22 + 5 = 49 kPa 0.00 o’ -
Bgesign = 0.50 (22/(22+22)) and Flow

Bmin = 0.45 (22/49)

33

Copyright © IMI Hydronic Engin

Final pump head =95 + min Ap of DpC (5 kPa) + 5 + 22 + 22 = 149 kPa
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Kako dobiti dobar (minimum) autoritet?

Dimenzionisanje CV (tacan) Dp koji
daje min. autoritet od 0,25

erved.

tional SA. All rights res

Kontrola dif. pritiska
| n OdrzZavace dif. pritiska kod CV
¥ dovoljno nizak
Microsoft Excel
Worksheet

Dp kontroleri ili integrirani u CV

Copyright © IMI Hydronic Engineering Interna
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Exercise - CV vs BCV control char.xlsx

rnational SA. All rights res

Copyright © IMI Hydronic Engineering Inte
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Dimenzionisanje kontrolnih ventila

Kontrolni ventili komrecijalno su raspolozljivi sa Kvs vrednost rasteci
prema Reynard serija:

Kvs: 1.0 1.6 25 40 6.3 10 16 ...

Za protok vode 4 m¥h = 1.111/s, kontrolni ventil daje projektovani Ap :
16, 41 or 102 kPa, nista izmedju

Zato kontrolni ventili su:
Y ili predimenzionisani za slab autoritet,
? ili poddimenzionisani za visok Dp a time i veci napor pumpe od
potrebnog
ResSenje:
Kontrolni ventili se podesava Kvs i istoprocentna karakteristika nezavisna od
setiranja ventila

35
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I
o= e i i

Proracun sistema sa standardnim ventilom + MBV

Ap piping: 66 kPa
AH

All coil flow: 5500 I/h

IMI

Hydronic Engineering

Ap circuit: 7 kPa
Ap STAD 3 kPa

Add up all Ap piping
Minimum Ap.:
66/3 =22 kPa

Kv max:

0.01 5500

ﬁ =11.7

Kvs: 10.0
Apey:

0015500 2 = 30 kP
. 10 = a

All AH can now be
calculated.

All Apgrap Can now be
calculated like on 4.1:

52 —-7—-30=15kPa

All B is 3%/96 = 031

Bdesign [4.5] FS 30/4.0: 0.75
Bdesign [4.1] IS 30/52= 0.58

36
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Proracun sistema sa standardnim ventilom + ApC

Ap piping: 25 kPa (41 kPa is taken out!)

AH

All coil flow: 5500 I/h

IMI

Hydronic Engineering

Ap circuit: 7 kPa
Ap STAD 3 kPa

Add up all module Ap 25 kPa
Minimum Apg:
25/3 =8.33 kPa

Kv max:

5500
0.01 7533 =19.05

Kvs: 16.0
Apey:

0.01 5500\’ 12 kP
. 16 ~ a

AH can now be calculated

Apl can now be calculated.

22+15 =37 kPa

AH, o4 37+3+5 =45 kPa

All Apgrap €an now be

calculated like on 4.1:
34—-7—-12 =15KkPa

Final H is 45+35+3 = 83 kPa

ic 12
All B oin |s. /1327=0.32
Bdesign 451 1S /22 =055

e 12
Bdesign @1 1S /34 =035
37



IMI

Hydronic Engineering

Proracun sistema sa BV-CM + MBV

4.5 Ap circuit: 7 kPa
uaouauy

Add up all Ap piping

Minimum Apc:
63/3 =21 kPa

All AH can now be calculated
incl. final pump head H

Kvs [4.5]:

5500
0'01ﬁ

21
Bin (4.5 i /84 =025

=12.0

K 0.01 >>00 11.2
vs = 0.0l —=11.
V24

Brin (4.4 15 “*/84=0.28

ApCV [4.1] . 40'7=34

5500
Kvs = 001ﬁ =94

Bmin (45 1S 3% /g4=0.40

Ap piping: 63 kPa
AH All coil flow: 5500 I/h a8

Copyright © IMI Hydronic Engineering International SA. All rights reserved.
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Proracun sistema sa BV-CM + ApC

15 a5 Ap circuit: 7 kPa
uaouauy PR
Add up all module Ap 22 kPa
Minimum Ap:

22/3 =7.33 kPa -> 8 kPa

AH: can now be calculated
ApL can now be calculated.
27+3 =30 kPa

AH, o4 30+3+5 = 38 kPa
Final H is 45+35+3 = 76 kPa

Kvs [4.5]:

5500
0.01 7 =19.4

Bmin (a.57 1S 8/30 =026

ApCV [4_4]: 18‘7=11

5500
Kvs = 001ﬁ =16.6

Bmin (4.4] 1S 1/30=036

5500
Kvs = 001ﬁ =123

Bmin (4] 1S 20/30=10.66

Ap piping: 22 kPa
AH All coil flow: 5500 I/h 39
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Proracun sistema sa standardnim kontrolnim ventilom + MBV
Kvs =2

Ap circuit: 8 kPa

Circuit 4.5:
win = 10/40 =0.25
Bdesign =10/21 =0.48

Circuit 4.1:
min = 10/40 =0.25
Bdesign =10/25=0.4

erved.

tional SA. All rights res

Circuit 1.1:

eering Interna

Ap piping + BV = 22 kPa All coil flows: 650 I/h
H. =30 kPa = H =40 kPa

40
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Proracun sistema sa BV-CM + MBV

H|m|4'5 Ap circuit: 8 kPa

Circuit 4.5:
min = 13/40=0.32

Bdesign = 13/21 =0.62

Circuit 4.1:
= 17/40=0.42

min —

Baesign = 17/25 = 0.68

erved.

Improved authority and
improved evolution of

33 min & design
Hypothesis: same pump head as CV + BV All coil flows: 650 I/h Mﬂbﬁ&m

H =40 kPa closer to the pump  «

eering International SA. All rights res

Engin
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TA FUS10ON Range

TA FUS1ON-C Range
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The new BV-CM

The new TA FUS10N-C is more than a control valve,
It's a balancing and control valve unique features & benefits

Manually adjustable kvs with independent
EQM
-> correct kvs for the system (correct sizing)
-> flexibility to adapt to true system conditions

QL

Systems that work as intended - Right first
time.

Measuring & Diagnostics
- Easy balancing (method)

erved.

- Confirmation system works as intend
-> Trouble shooting
- Power measurement

eering International SA. All rights res

Engin

43
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The new TA FUS10ON-CP

When balancing and control are not enough;

When system conditions are such that Ap control is required
Unique features & benefits

Manually adjustable kvs with independent
EQM
—> correct kvs for the system (correct sizing)
—> flexibility to adapt to true system conditions

Measuring & Diagnostics ‘
- Easy balancing (method) \

- Confirmation system works as intended

erved.

—> Trouble shooting

- Power measurement

Differential pressure control
- Allowing accurate control

eering International SA. All rights res

- Improved control authority

Systems that work as intended - Right first
time. 44
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How does it work...

Handwheel
equipped with
digital read-out

Accurate measurement Shut-off function

of flow, Ap, temperature 4 without dismounting
and available differential , & the actuator
pressure AH (for v/

diagnostics)

Adjustable Kvs thanks to plug
shape adaptation.

ﬁ - ‘*‘ | Inherent equal percentage
Pressure balanced plug _;_ ) &2 modified (EQM) characteristic
- independent from the

adjustment.
No restriction in series.

TA FUSION-C DN32 to DN50

45
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How does it work...

Accurate measurement of
flow, Ap, temperature and
available differential
pressure AH (for diagnostics)

Adjustable Kvs thanks to
motion translation of cam
mechanism.

Inherent equal percentage

| modified (EQM) characteristic
independent to the
adjustment.

No restriction in series

Pressure balanced
plug to enable use of
low force actuators
under all system
conditions

erved.

eering International SA. All rights res

In-line technology enabling
compactness, light-weight,
precision control & low

noise generation even at TA FUS10ON-C DN65-DN150
high flows

nic Engin
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How does it work...

a channel that drives the
Dp controller fully open:
Allows measuring available
differential pressure

All same great
technology as BV-CM

erved.

a constant Dp on the
control part of the
valve (BV-CM pat)

eering International SA. All rights res

TA FUS10ON-CP DN32 to DN50

47
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Balansiranje | regulacija terminalnih jedinica

K Engineering
GREAT
Solutions

tional SA. All rights rese

@ IMI PNEUMATEX

QD ™M1 TA

@ IMI HEIMEIER
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Balansiranje zbog kontrole

> Da bi se obezbedila komforna unutrasnja klima, da se smaniji
potrosnja energije i spreci operativne probleme hidraulicki
sistem mora potpuno da bude kontrolabilen.

» Da bi bio potpuno kontrolabilen mora da budu ispunjena tri
hidraulicka uslova:

1. Projektovani protok mora da bude dostupan kod svih
termalnih jedinica pri potpunom opterecenju.

2. Diferencijalni pritisak kroz kontrolni ventil ne sme da varira
previse

erved.

3. Protoci moraju da budu kompatibilni kod sistemskih
prikljucaka.

ti®hal SA. All rights res

Najbolji nacin da se ispune ovi uslovi je da bude izvrseno
balansiranje

eering Interna

49
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Ne 1zbalansirani sistem
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Bez hidrauliCko balansiranja, prvi krugovi imaju
{ 17°C Veci protok dok kod ostalih krugova protok je
manji. Kontrolni ventili ne mogu resiti problem.

Underflow
= too cold

4 23°C

Low
differential
pressure

Overflow
=too warm
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ReSavanje problema bez balansiranje

> Povecanje napor pumpe

— U sistemu sa 20% smanjen protok u najnepovoljnije jedinice. Protok
treba povecati za 25% da bi se dobila potrebna snaga.

— Ako se protok poveca za 25%, diferencijalni pritisak povecava se za 56%.
Napor pumpe treba da se poveca za 56% to! (1,25% = 1,56)

2
~ Trogkovi pumpe rastu za 95% (1,25 x 1,56) Ap oc (
Da se poveca (grejanje) ili smanji (hladjenje) dovodna temperatura

v

v

Smanjenje izlazne temp. kod Cilera priblizno za 4% za °C raste potrosnja
energije.

v

Gubljenje energije !

v

tional SA. All rights res

Povecanje emisije CO,!

51
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Dijagnosticiranje sistema
Sa balansiranje tipicni defekti ili greske koji se detektiraju:
* Zaprljani filtri, ventili i termalne jedinice

* Pogresno montirane termalne jedinice, ukrsteni cevi

* Pogresno montirani kontrolni ventili

* Pogresno montirane pumpe, nepovratni ventili

erved.

eering International SA. All rights res

Engin
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Kontrolni krugovi

Modulating with pressure independent Modulating with pressure independent
On/off modules. controlvalves.
TBV-C TBV-CM TBV-CMP

LILEN LI

ST
B

%

—

erved.

eering International SA. All rights res

Engin
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Balansiranje | on/off kontrola

TBV-C

TBV-C

STAD/F

STAD / STAF

Most common solution for on/off
systems.

Total commissioning verifies that
the installation is correctly
executed for optimized comfort.

To simplify the balancing
procedure, reduce hydraulic
interactivity and minimize the risk
of noise, the manual balancing
valves STAD are sometimes
replaced by differential pressure
controllers, STAP.

IMI

Hydronic Engineering

=T}

ELL

ELL
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TBV-C karakteristike

TBV-C

for on/off control

Pre-setting tool for accurate
and easy balancing

Stepless pre-setting, all the way

Multiple connection alternatives .
from Kv min to Kv max

for easy installation

Shut off function
ensures easy
maintenance

Self sealing measuring points for quick
and easy measurements

TSE

Simple connection, connects with
M30 x 1,5 actuator

55
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Balansiranje | modulacijska kontrola

TBV-CM

STAP

5

STAD/F

TBV-CM

Most common solution for
modulating control.

This solution gives a high control
valve authority, simplifies the
balancing procedure and less risk of
noise.

Pressure independent modules

The STAP valve can be replaced by a
STAD when an acceptable control
valve authority can be obtained
without dp control.

IMI

Hydronic Engineering
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TBV-CM karakteristike

Pre-setting tool for accurate
and easy balancing

TBV-CM

for mOdUIatmg control Correct control characteristic contributes

to linear-shaped circuit characteristic for
optimum controllability

Multiple connection alternatives
for easy installation

Shut off function
ensures easy
maintenance

Stepless pre-setting, all the way
from Kv min to Kv max

Self sealing measuring points for TSE-M

quick and easy measurements

Simple connection, connects with
M30 x 1,5 actuator
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eering International SA. All rights res
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Balansiranje | modulacijska kontrola

TBV-CMP

This solution is recommended
when the demands in the installed
system is such, that it is necessary
to stabilize the Ap close to the
terminal.

This solution ensures correct circuit
characteristic and simplifies
commissioning.

A central measuring valve can be
placed for diagnostics and helping
finding optimum set point in the
pump.

IMI

Hydronic Engineering

1L
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LL
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TBV-CMP karakteristika

Copyright © IMI Hydronic Engineering International SA. All rights reserved.

TBV-CMP

for modulating control with
pressure independent control
valve

Simple flushing procedure makes
maintenance procedure quick and
easy.

Multiple connection alternatives
for easy installation

Measuring of flow, dpL and dH
ensures optimal control and easy
trouble shooting.

Correct control characteristic contributes
to linear-shaped circuit characteristic for
optimum controllability

Stepless pre-setting, all the way
from Kv min to Kv max

Shut off function
ensures easy
maintenance

TSE-M

Simple connection, connects with \\ ‘
M30 x 1,5 actuator

59
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Balansiranje | kontrola

Koje reSenje primeniti?

B Resenje zavisi od sistemskih zahteva

Balancing On/off control Modulating control
procedure
No dp control desired Dp control desired No dp control Dp control required
required
Normal STAD + TBV-C STAD + TBV-CM
Simplified STAP + TBV-C STAP + TBV-CM
' Pre-setting TBV-CMP

B Merenje je potrebno zbog:

* Verifikacije protoka

eering International SA. All rights res

® Tehnicki protokol

Engin

® Dijagnosticiranje sistema

60
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Pritisno nezavisni krugovi

Kada je upotrebljena Ap-kontrola (STAP or TBV-CMP), nisu potrebni dopunski ventili po
granama sve dok terminalne jedinice ili krugovi su hidrauli¢ki nezavisni

U razgranjenim mrezama pozeljno je postaviti balansne ventile na strateskim tackama zbog

_ TITIATIL
TIIIATIL
:

O
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LTI

-
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tional SA. All rights res
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TA-COMPACT-P

Pritisno nezavisni kontrolni 1 balansni ventil za
On-Off kontrolu

Engineering
GREAT
Solutions

@ IMI PNEUMATEX

QD ™M1 TA

@ IMI HEIMEIER
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Moguca resenja za On-Off kontrolu

Ap control on branch, STAP on branch
manual balancing on units (with TBV-C)
Ap control on each valve TA-COMPACT-P

erved.

tional SA. All rights res

Return water temperature

. TA-COMPACT-T
limitation

63

Copyright © IMI Hydronic Engineering Interna



IMI

Hydronic Engineering

TA-COMPACT-P

» Kompaktni
» On-Off kontrola
Dinamicko balansiranje kroz Dp kontrolu

v

v

Dijagnosticiranje
Shut-off

Lak izbor

Lako setiranje

A4

v

v

» Za hladjenje i grejanje

64
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Funki Clj e EREATSQIMT!'OWSE

Measuring
points

Setting

Shut-off ,
11-10

IIXII

erved.

eering International SA. All rights res
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2 :
Kompaktnost AREATSOIUTOEN

» Projektovan za upotrebu u malim kucistima ventilatorski
konvektori

» Tanko telo omogucuje paralelno instaliranje
» Pristup do svih funkcija

only 11 cm )‘

erved.

only 7.5 cm

tional SA. All rights res

f
f

only 11 cm

Heating  Cooling

TA-Compact-P DN
15 66
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Primeri instaliranja

Fan-coil (floor-standing)

tional SA. All rights res

2 TA-COMPACT-P DN 15 Short valve body...
with actuator EMO T always above condensing
container

67
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Tehnickih podatci SN

» DN 10, 15, 20, 25, 32

» PN 16

» Spoljasni navoj

» Linearna karakteristika

» 4mm hod

» Prikljucak za aktuator: M30x1.5
» Max. dif. pritisak ApV__. =4 bar

> Min. . dif. pritisak
ApV, .., <15 kPa (DN10-20); < 25 kPa (DN25-32)

» Temperaturni opseg: 0 to 80°C

max

tional SA. All rights res
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Princip rada

erved.

eering International SA. All rights res
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. . 2 :
Princip rada AREATSOIUTOEN

» Dp kontroler podesava otvor da bi odrzao const. Dp kod
pokretnog kontrolnog dela.

erved.

eering International SA. All rights res
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. . 2 :
Princip rada AREATSOIUTOEN

» Dp kontroler podesava otvor da bi odrzao const Dp kod
pokretnog kontrolnog dela koj je podesen

erved.

eering International SA. All rights res
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Lako dimenzionisanje

Heating/cooling output of terminal unit [kW]
Flow [I/h] Cooling Heating
TA-COMPACT-P DT=6K DT=10K DT=15K DT=20K

min | max min max min max min max min max
DN 10 21.5| 120 0.15 0.84 0.25 1.4 0.38 2.1 0.5 2.8
DN 15 88 470 0.61 3.3 1 5.5 1.5 8.2 2 10.9
DN 20 210 | 1150 1.5 8 2.4 13.4 3.7 20.1 4.9 26.7
DN 25 400 | 2000 2.8 14 4.7 23.3 7 34.9 9.3 46.5

3 DN 32 800 | 4000 5.6 27.9 9.3 46.5 14 69.8 18.6 93

eering International SA. All rights res
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ApV,_. < 15 kPa (DN10-20); < 25 kPa (DN25-32)
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Aktuatori
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OVERVIEW TA-COMPACT-P TBV-CMP TBV-C TBV-CM
Characteristics linear EQM linear EQM
Pressure independent yes yes no no
On-Off control EMO-T EMO-T (use TA-COMPACT-P) EMO-T not recommended

Modulating control

not recommended

EMO-TM or MC15/24-C

not recommended

EMO-TM or MC15/24-C

3-point control

EMO-3 or MC15/24-C or
MC15/230-C

EMO-3 or MC15/24-C or
MC15/230-C

EMO-3 or MC15/24-C or
MC15/230-C

EMO-3 or MC15/24-C or
MC15/230-C




TA-COMPACT-T | M |

On-Off kontrolni ventil integrisan sa kontrolerom povratne
temp.

Hydronic Engineering

Kontrolni deo

Unikatni nacin da se poboljsa preniza povratna temp.(a
time i enreg. efikasnost) kod (postojedi) rashladnih
sistema, upotrebljavajuci On-Off kontrola.

Prednosti pri kontroli povratne temp. Vode kod sistema
sa On-Off kontrola:

» Protok modulira u zavisnost sa aktuelnom isporu¢rnom Kontroler

rashladnom snagom iako je upotrebljen On-Off i povratne temp.
actuator

> Smanjuje se kondezacija u cevnoj mrezi
- usteda energije ,,

» Veca izlazna temp. Vazduha u fenkojlerima pri nizim
obrtajima smanjuje promaja u sobi

erved.

» = veda klasa komfora

eering International SA. All rights res

Engin
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Prednosti za rashladnog sistema

» Pomaze da zastiti Ciler od nize povrtane temp.

» Obezbedjeno hidraulicko balansiranje sa ograniCavanje protoka i hidraulicka
interaktivnost izmedju terminalnih jedinica

» Smanjuje troskove pumpe do 40%

» Veca povratna temperatura smanjuje gubitke toplote u cevima i stiti izolaciju
od pojave kondezacije u podrucja sa ve¢om vlaznoscu
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Tehnlékl pOdatC| &RE&T\SOIHTWHSE

> Direct temperature setting with lock ring
» Self-sealing measuring point for temperature measurement
» Dimensions: DN 15-25 (1/2" - 1")

» Actuator connection M30x1.5

» Setting range: 8-18°C (46 — 64°F)

» Delivery setting: 12°C (54°F)

» Max. working temp: 50°C (122°F)

» Min. working temp: -10°C (14°F)

» Pressure class: PN16 (230 psi)

» Max. differential pressure 2 bar (29 psi)
» Lift 4 mm (0.157 in)

tional SA. All rights res
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. . 2 :
Princip rada AREATSOIUTOEN

Rucica za setiranje povratne temp.
Temperaturni senzor

Navojni priljucak

Zastitna kapa

Priklju¢ak za aktuator M30x1.5
Telo ventila je otporno na koroziju

NOoO A WNE

Merno mesto za merenje temp.

7
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Setiranje

» Temperaturno podrucje 8-18°C (46 — 64°F)

v

Fabricko podeseno 12°C (54°F)

v

Prsten za zakljucavanje pozicije

v

Lako podeSavanje

erved.

v

Dobra preglednost setirane temperature

Sealable
ring

eering International SA. All rights res
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Aktuator & pozicija za montazu

Fancoil é

T T T
S . S N S S S S S S S S Y

TA-COMPACT-T+ EMO T
Max. Ap 200 kPa (29 psi) > EMO T =125 N (28 Ibf)

@,

IP 54 IP 54 IP 54
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Pumpni troskovi

x 0.7 x 0.5

'x1.4  x05 = x 0.5
Pump head xFlow Pump head xFlow

Pumping costs~C, + Pumping costs=C, +

Pump efficiency Pump efficiency

—OM —CA

O ©

v )

O | — <

Q. Qo

& =

& l & o l
@ | |
z | |
) I I
= | |
| @ |
Flow Flow

} Sitemi sa varijabilni protok smanjuju pumpne troskove pri maniji topl. optereéenja.
» VSP dopunski smanjuju pumpne troskove bez da se poveca napor pumpe kada se
protok smanjuje

Copyright © IMI Hydronic Engin



Pumpa sa promenljivim brojem .. IMI
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okretaja (VSP) &Rgmmoms;
Cilj:
> Povecanje ustede energije kod pumpe

» pri odrzavanju 100% operativnost sistema za grejanje/hladjenje

> Koji kontroleni mo! da bude odabran za VSP?

> Ako se upotrebljava daljinski Dp senzor za VSP, gde da se postavi?

VSP
Dp sensor ?

o
1]
2
@

VSP VSP
Dp sensor ? Dp sensor ?
-

82
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Raspored pritiska kod CSP
Napor [kPa]

250,00

Hy> Hy

200,00 -—gmtee

150,00

100,00

50,00

0,00 v A d

I
0 20 40 60 80 100 120

Protok [%]

2 |

PumpheadxFlow
Pump efficiency

Pumpingcosts~C, +
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A low flow

Diferencijalni pritisak povecava
se kod svih krugova pri malom
topl. opterecenjem.
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Raspored pritiska |,,Mg|g
VSP — Constant head

Napor [kPa]

250,00

Dp sensor

200,00 ==+
Ho=Hy

150,00

100,00

50,00

0,00 ¢ V

0 20 40 60 |§(r)0t01ﬁ0 [%]JZO

» ) | Diferencijalni pritisak povecava se
PumpheadxFlow uglavnom na zadnjom krugu pri malom
Pumpefiiciency topl. opterecenjem.

Pumpingcosts~C, +
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VSP — Proportional head

Napor[kPa] Dp sensor
250,00 ﬁ
200,00 E ! g g g g g
Hc — —
150,00
100,00 /{’ ! design
Ho = 72 a .l | low Tlow
50,00 1 '

! 0,00 A & Ad X
0O 20 40 60 80 100 120 b
: Protok [%]

Q Q Diferencijalni pritisak smanjuje se
Pumpheadx Flow uglavno kod prvok kruga pri malom
Pump efficiency optere¢. Dovodeci do pada protoka kod
krugova koji josS traze dopunski protok

tional SA. All righ

Pumpingcosts~C, +
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VSP — Remote sensor at cst head

Napor[kPa] ( Ap, \
250,00 _®_, - _
Dp
150.00 HC sensor
100,00 design
Hosz_App low flow
50,00
?% 0,00 Y‘ Y
f‘:n 0 20 40 60 80 100 120
Protok[%]
& '~ Diferencijalni pritisak smanjuje se
Pumpheadx Flow uglavno kod prvog kruga pri malom
Pumpingcosts~C, + — optereéeniju. Dovodedéid d tok
Pumpefficiency ptereCenju. Dovodeci do pada protoka

kod krugova koji jos traze dopunski
protok
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Zakljugak aReATSIUTI

» Velika koli¢ina energije trosi se pri proizvodnji toplotne energije (Cileri, kotlovi,
gde moze znacajno da se utice

» Obezbedjivanje dobre kontrole sistema je krucijalno za izbegavanje nestabilnog
sistema, a time i do degradacija na AT i do poveéanje potrosSnje energije

» Pumpe sa frekfentnom regulacijom je osnovni alat za minimizaciju pumpnih
troSkova.

d
v

No VSP ne mogu obezbediti dobar autoritet kontrolnih ventila za sve krugove pri
sva topl. Opterecenja pa zato su Dp kontroleri neophodni.

» Senzor za VSP moze da se postavi na indeksnoj grani. Ako je Dp kontrola
obezbedjena za sve grane (sve jedinice) to vodi do optimalnih usteda energije.

eering International SA. All rights reserve

Engin
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sa sistemom Dynacon
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Podno grejanje

Radiocontrol F
Radio control system for flaor heating

P)

Multibox

K/RTL{KRTL { ,A
with thermostatic \ °
valve and|or a

retum temperature EMOtec v e
limiter

Thermal actuator
for underfloor heating

4

X : LN
" =l R
Dynacon . RTL Multibox 4 K/RTL/K-RTL Multibox AFC K/RTL/K-RTL EMO-T/EMO-TM Room transmitter Thermostat P
Floor heating manifold Return temperature limiter With thermostatic valve andor retumn With thermostatic valve and | or retum High-performance with an integrated sensor Room transmitter
with automatic flow control temperature limiter and supply shut-off temperature limiter and automatic flow thermoelectric actuator with digital switch clock

control

S

-
e s

T
il

90

Copyright © IMI Hydronic Engineering International SA. All rights reserved.



IMI
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radijatorsko
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U poredenju sa radijatorskim grejanjem, podno grejanje ima nekoliko prednsoti
Obezbeduje takvu emisiju toplote da se po visini prostorije odrzava konstantan profil temperature
Smanjenje koli¢ine prasine u vazduhu usled blagog strujanja vazduha
Vecu relativnu vlaznost vazduha
Ustedu energije

Vecéu udobnost

REEEDPPD 4 w»'»-»o:

ofile ielfo e ‘0.0

Podno grejanje Radijatorsko grejanje

91



Primer raspodele temperature u zagrejanim |M|

p rOStO r IJ a m a. Hydronic Engineering

erved.

°C 16 20 24 C 16 20 24 c 16 20 24

Idealna raspodela toplote Raspodela toplote radijatorskim  paspodela toplote podnim
grejanjem grejanjem

eering International SA. All rights res

nic Engin
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. _ . |
Podno grejanje pravila GReAT SO

Temperatura vode koja cirkuliSe u cevima za podno grejanje je 35-45°C

Temperatura poda je najvise i veoma retko 29°C (u kupatilima 32°C)

Temperatura vazduha u visini glave 18-20°C(u kupatilima 22°C)

'QWW
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Podno grejanje manje povrsine

- Saradijatorskim grejanjem gde imamo radnu temperaturu 80-60°C , 70-50°C za jedan prostor, za podno grejanje
na malim povrsinama je potreban niskotemperaturni rezim na.pr kupatilo, kuhinja, hodnik.

- Za manje povrsine podnog grejanja gde na osnovu stambenog objekta imamo jednu ili dve prostorije do 15-20m?
ili 100 m razvucenih cevi tj. Jedan krua nodnoa areianja koristimo uredaj Multibox C/RTL ili RTL

Multibox K-RTL
Multibax C/RTL Y

A 2

94
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Podno grejanje vece povrsine

Sa radijatorskim grejanjem gde imamo radnu temperaturu 80-60°C , 70-50°C i sistem podnog grejanja 45-35°C
gde je podnim grejanjem potrebno grejati veé¢e povrsine.

Za vece povrsine podnog grejanja potrebna nam je priprema vode na projektovanu temperaturu
Postoji vise nacina:

* Setovi za podno grejanje

* Trokraki mesni ventil sa termoglavom i nalegaju¢im senzorom

* Trokraki razdelni ventil sa termoglavom i nalegajuéim senzorom

95
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1. Termostatska glava sa nalegaju¢im
termostatom, opseg temerature od
20-50°C opseg za podno grejanje.

2. Nalegajuci senzor.

3. Termostatski ventil.

4. Rucni relgulacioni radijatorski
ventil.

5. Elektronski cevni nalegajuci
termostat 10-90°C.

6. Heimeier Globo P-S kugla za pumpu
(direktno kacenje) sa nepovratnom
klapnom.

7. Heimeier Globo P kugla za pumpu
(direktno kacenje) sa
termometrom.

8. Pumpa za podno grejanje.
9. Pumpa za radijatorsko grejanje.
10. Termostatski ventil.

11. Termostatki ventil na sabirniku i
razdelniku sa aktuatorom.

Copyright © IMI Hydronic Engineering |
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Mesna funkcija ( najéesée za podno grejanje )
A - dovod povratne vode
B - dovod tople vode

AB - mesana voda

Copyright © IMI Hydronic Engineering International SA. All rights reserved.
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Diagram - Three-way mixing valve, kvs values
DN 32 (kys 6,40)

DN 25 (kyg 4,60)
DN 20 (kys 3,50)
DN 15 (kys 2,50)
B
50 500 5000
kv value with  Kvs 2 Permitted operating Permitted operating Permitted differential I
thermostatic temperature over-pressure pressure under which a0 a0 L 3000
head " TB [°C] PB [bar] the valve still closes
4p [bar] 20 200 | 2000
DN 15 1,40 2,50 120 10 1,20 |
DN 15  with T-piece 1,40 2,50 120 10 1,20
DN 20 1,90 3.50 120 10 0.75
DN20 with T-piece 1,90 3,50 120 10 0,75 10 100 1000
DN 25 2,60 4,60 120 10 0,50 ra i r
DN 32 3,50 6,40 120 10 0.25 N
ri |
" The kv value corresponds with the flow in angular direction B-AB or in straight direction A-AB when the valve cone is in the 5 50 L 500
middle respectively. The mixing ratio is then 50 %.
21 The Kvs value corresponds with the flow in angular direction B-AB when the valve is fully open, or with the flow in straight i
direction A-AB when the valve is closed. 3 30 L 300
Fi
5 Calcqlation example 2 20 L 200
¢ Required: Pressure loss Ap,
2 ra L
[
E Given: Three-way mixing valve DN 25 with actuator (add-mixing control)
) Heat flow Q =14830W 1 10 100
= Supply temperature primary circuit t, =70°C Fi i
< Return temperature secondary circuit t, =55°C 7 - L
= L
_§ solution: Mass flow m = Q [(c-At)= 14830/ (1,163-15) =850kg/h 0,5 5 - 50
g Pressure loss from diagram Ap, = 34 mbar |
;o)
f=4
2 0.3 3 tao
® w
2 _ o2 AE 2— 20 2
& [ T ©
= o o | E
= E £
g o o o
z < o1 1< L0 4
s 50 100 200 300 500 1000 2000 3000 5000
©
g m [kg/h]
g
o
o
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Distributivna funkcija

I - dovod tople vode
Il - izlaz (Zeljena temperatura)
1l - izlaz (kada postigne Zeljenu temperaturu

preusmerava protok vode iz ulaza I u izlaz Ill).

Na osnovu temperaturnog senzora
reguliSemo temperaturu izlaza.

Mixing function

s
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Diagram - Three-way reversing valve with actuator

DN 25 (kys 5,12
DN 20 (ks 3,48)

Three-way reversing valve with Thermostatic head K’

Three-way reversing valve with kv-value [m*[h] Kvs DN 15 (kys 2,47)
immersion | contact sensor P-band [K] [m?3[h] _—
2,0 4,0 6,0 8,0 DN 15 (kys 2,25)
50 500 5000
DN 15 0,60 1.20 1.71 2,10 247 SEEEE L
DN 15 with T-piece 0,57 111 1,58 2,00 2,25 EF
DN 20 0,70 1,50 2,39 3,10 3,48 30 i 300 3000
DN 25 1,08 2,28 3,48 4,62 5,12
20 # 200 | 2000
*) The kv values correspond to the flow in the direction of passage |-l at the given system deviations. "_:m
With the models without T-piece the kvs-values corresponds to the flow in the direction I-1l with a completely H
opened valve and in the direction I-lll with a closed valve. 10 100 1000
With the models with T-piece the kv/kvs-values corresponds to the flow in the direction I-II. -

Sample calculation

Goal: Pressure loss Ap, 5 50 - 500
Given: Three-way reversing valve DN 25 with thermal actuator L 3 I.f:l:::u:::z:u:::ﬂn E 30 - 300
Heat flow Q =21000W R
Temperature adjustment At =20K(70/50°C) ' 2 1 20 - 200
3 = 6 0.86 i I
¢ Solution:  Mass flow h = Q | (c - At) = 21000 [ (1,163 - 20)= 903 kg/h -Eﬂ :
E Pressure loss from diagram Ap, =31 mbar 1 hi i 10 L 100
= 7 g C
5 i -
= 0.5 Al 5 - 50
S L
2 03 z a3 tao
§ _ 0.2 2 =T 20 g
2 T - £
5 3 ‘é E
2 [ — =
£ 4 o1 H 1 5 Lo 5
£ 50 100 200 300 500 1000 2000 3000 5000
2
° m [kg/h]
B
s
8
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Dynacon
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Nov razdelnik za sisterne podnog grejanja
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Dynacon
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Dynacon

DYNACON

reserved.
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Dynacon

* Dynacon sabirnik i razdelnik za podno grejanje sa atomatskim
regulatorom protoka za svaki induvidualni krug. Omogucava nam
hidraulicki izbalansiran sistem u jednom potezu.

* Sa Dynacon obezbedujemo konstantni protok a samim tim
obezbedujemo optimalnu distribuciju temperature, stedimo

energiju i povecavamo komfor.

. Prsten - blokira ventil da ne moZe da se promeni njegov polozaj
. Kolektor
. Pritisna opruga
Ketridz
. Prikljucni nipl za krug grejanja
. O-ring prsten
. Podesavanje vretena ventila
. Caura ventila
. Kontrolni element

OCoOoONOOULLD WNER
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Prednosti
» Automatsko hidraulicko 350
balansiranje preko direktnog 300 Mk

postavljanja potrebnog protoka

250 —
} . . v . . !I _—
Vreme ugradnje i troskovi svedeni o0 _%q/ﬁ— =TT
na minimum 7
. 150 [
» Zaboravite na ponovno
y : 100
podesSavanje -
50 min.
3 £ 0
. USP 0 50 100
kPa

» Protok direktno podesavamo 50 —
300 I/h

eering International SA. All rights

Engin
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Dynacon

STANDARDNl RAZDELNIK ZA PODNO GREJANIJE

s L MN

LI W '“Hq [ f
T:pli‘na mstalacya 2

Merenje krugova F‘ ‘“

Sk

- — N
® |
08

&*- *«! ]
) e
-

'C u)

SloZen provaduni y | :
I :’ i
i Greske prilikom pustanja u yaq & I'.)‘

+ Vs
sestruko ponoynop podesavanje sistepng S 2 28
Al
A

—_——
-
: .
| ‘ N
s

S —

X Komplikovana montas,
X Nedostatal Poverenja u sistem

“ m\/

RV dronics,SAAllrights 135&"’9“
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Dynacon

DYNACON /

"‘H“&T‘.\“‘M‘&“‘&"‘&\‘\\"‘&“‘&*‘l*‘.\*‘&*

on instalacija

1\

Dynac

J/ Braa i laka montazs
Preciznd regulacija
nsiranje

.ff Automatsko bala
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Dynacon
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Dynacon
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Dynacon
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Dynacon

Dynacon je kompatibilan sa zasebnom regulacijom temperature prostorija
Postavljanje individualnih sobnih temperaturnih regulatora
za sisteme podnog grejanja, moze da obezbedi ustedu energije i do 20%.

25,00

Izvor: Bundesverband Flachenheizungen
und Flachenklihlungen e.V.
24,00 |
23,00
- m
21,00
20,00
19,00

Okt. Nov. Dec. Jan. Feb. Mar. Apr.
—@— Saregulacijom ==@== Bez regulacije

Copyright © IMI Hydron = 7= =i - =i o fotmmmmtiom s b o allicloas oo oo
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1.0malterisan zid — zavrSna obrada
2. Lajsna

3.1zolacioni panel — traka

4. Pod

5. Podna obloga

6. Estrih — cementna kosuljica
7. Cevi za podno grejanje

8. Membrana

9. Termo izolacija
10.Membrana

11. Betonska ploca
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- I[dealan za instalacije gde je pod uraden

/\

e od
\_\

P
Ceviza podno i 2 PN/ / >
grejanje sl - N, OC R A 2 W \\'Pg )
\ B ' . % /...k,’— - _,’.;., 2 S\ !
Podioga za postavku—" S ™ < Ji/
panela g, yal ) Panel za postavku

Podloga od .

Vo

iverice N\ D
I\I :
Izolacija

{ =
podnog grejanja
Traka za ispunu
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Tipi¢na rastojanja cevi u instalaciji

VAS 50 mm

VA 10 100 mm
VA 15* 150 mm
VA 20 200 mm
VA 30 300 mm

*Najcesce koriscen tip instalacije

ﬁ Povrat- Hladna woda

11

"B

\{_ / i F 'll g
—_— A - X

ﬁ\\ "'f .] | r B
—s - — e <]

3 ~N~— 7 3

% N2 .

4 S S 5 :

( ff = x\‘ 5 ™ = )

g % e T— r

% { o . TNy Y = B

E” {- f i T w W S Wy,

2 = Potis - Topla vada - Pourat- Hiadna voda )

5 = — = Patiz - Topla voda )
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Duzina ceviu 1 m” poda Dimenzija cevi 17x2
VA 10 10 m/m’ 1,33 1/m’
VA 15 6,7 m/m> 0,89 1/m’
VA 20 5 m/m’ 0,67 |/m?
VA 30 3,3m/m’ 0,44 1/m*

Preporué¢ena maksimalna duziina cevi u jednom krugu podnog grejanja : 120m

e T
\{_ e o
—_—
o i’

L

)

)

J

)

J

3

)

e L y
= FPatis - Topla voda \i ——— Paowrat- Hladna vada )

-

Powrat- Hladna voda .\ — @ Fotis - Topla woda )

it the
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Proracun sistema Dynacon

PE-Xal1l7x 2
wet installation

Installstion distance between the pipes =

VA 100 mm -1

VA 150 mm -2
VA 200 mm - 3 m

VA 300 mm -4 =
- —— [ ]
Marble, floortile 0,012 Wym k-1 = 90 I',h
Porquet 0,05 Wym” k-2
Compet 0,12 Wim k-3

Specific heat loss of the circuit: 20W/m2|

Surface of the circuit: 15 m2

Room temperature: 23 °C| é’

Connecting pipe length from Dynacon to the circ. and back 10 mj max. 10m

Supply water temperature 34.0 ‘Cﬂ
[
§ Results Suggested values
£ Total heat loss of the circuit 450 W]
%(_ Specific heat power of the floor heating circuit 20W/m2] F0-100 Wym*
f,(; Temperoture of the surfoce of the circuit 26.2 °C| max. 29 °C; bathroom max. 33 °C
Tg Return water temperature 29.1 °Cj
E ot of water 4.9 K| 410K
2 Flow rate 84,13 I/h 30-3001/k
w Total pipe length 55 m| masx. 140 m
é Linear pressure drop 52 Pa/m| max. 200 Pa/m
'iﬂ dp of the circuit w/o Dynacon 4 52 kP3| max. 20 kPa
2 dp of the Dynacon via the flow regulator 12 24 kPa
5—;, Total dp 17.70 kP3|
g Flow velocity 0.12 mys| sz 0.3m/s /
°
)
‘§ 11
S 8
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Proracun sistema Dynacon

HIE Eq‘
e
3
‘;h"bnw“'
PE-Xa 16x2.2 =
wet installation
Design supply water temperature -
38 5 °C - FLOORHEATING
-
The yellow cells are the ones that have to be filled !
Th DYNATON v 10004
Circuit DYNACON
Description i Xepec peat! [t s P : Retern : : Hrr— ! Total
pt Roomtemp.! Serf. | (30490 | Lows IEIEIRIOM oo rtion Foaring | o | water | C0 | Fw OO pressare | [
: | wim?) "_"““'h;"‘:_‘:; gmtua® | ® LT ey | P g pengtn | Pesstting
i = s w : B3 i W Wym . kPx . Paim ! T m n
Circuit1 13 ' 12 : 75 900 10 150 [ZJM ~| 25.2129.1} 9.4 | 37 22 ) ] 90 o0
Circuit 2 13 12 : 75 | 900 10 150 [Z]M ~| 25.2129.1: 9.4 1 87 22 o0
Circuit 3 18 12 . 75 900 10 150 (=)m |=| 252:29.1} 9.4 87 | 22 90
Circuitd 13 12 @ 75 | 900 10 150 [ZJM ~| 25.2129.1: 9.4 1 37 22 o0
Circuit5 13 12 | 75 i 900 10 150 t]M ~| 25.2129.1} 5.4 | 87 22 50
Circuit & 18 12 ¢ 75 | 900 10 150 [=)m |=| 252:29.1) 9.4 i 87 | 22 90
Circuit 7 13 12 : 75 900 10 150 [ZJM ~| 25.2129.1} 9.4 | 87 22 o0
Circuit 8 13 12 : 75 | 900 10 150 t]M ~| 25.2129.1: 9.4 1 87 22 50
v o —
Circuit 9 : 0 00 (=)c |»] 0.0} 00| 0O O 1] 0
B Circuit 10 ] 150 [=)p [»] OO0 ! 0.0 | 0.0 1] o 0
% Circuit 11 (1] 100 t]p ~| 0.0 | 0.0 | OO 1] o ) 1]
4 Circuit 12 L0 100 (@)m || 0.0 | 00 | 0O O 1] 0
2
2 1} Installation distance 2} Flooring Maotes:
2' WA 100 mmr Marble, floortile 0,011 wem T E- Surface temperature: masx. 29 *C; bathroom 33 %0
3 VA 250 mm Parquet 0,05 wiém© k-9 St of water: 4-10 K
g V4 200 mm Corpeto, 12 wim® K-C Fizur 30-300 1/h
3 VA 300 mm Summa dps max, 35 kP
E Summa pipe kength: mex. 140m
f=4
En Max. finear presswre drop: 200 Fafm
'a:) M. webocity: 0 53 j
QJ .
iﬂ Project:
S
L
z
o
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e Regulacija podnog grejanja bez kablova,
vey .. Button and LED for
bezi¢na kontrola. Idealan za adaptaciju
channel addressing

postojecih sistema.
e Prikljucak je jednostavan. Utikac
na 220V.
|

e Cenralna jedinica se postavlja u |
razvodnu kutiju ili u blizini Homotr
razvodne kutije.

e Jednostavno pustanje u rad.
Raspodela kanala na svaku = B o
prostoriju. T T T e

e Pogoni (aktuatori) na 230V direktno
e Maksimalno 10 aktuatora po povezati sa sabirnikom i razdelnikom
kanalu je moguce. Maksimalno Dynacon, i prikljuciti ih na centralnu
60 aktuatora po centralnoj jedinicu. Aktuatori mogu biti normalno
jedinici. otvoreni i/ili normalno zatvoreni.

e Chanel 6 optional for direct connection of the pump.
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e Regulacija podnog grejanja bez ® .
kablova, beZi¢na kontrola. Idealan A ke - e
za adaptaciju postojeéih sistema.  *& Nl suwscta @
e Laka ugradnja SEARE
Heimeier

- S W "I W T W O T ey

e Prikljucak je jednostavan.
Utika€ na 220V.

e Do 10 aktuatora po kanalu je
moguce. Maksimalno aktuatora
po kanulu 15.

e Kanal 7 opcija za kotlovsku kontrolu; kanal 8 opcija za kontrolu pumpe.

e Tajmer za 6 individualnih vremenskih profila. Za svaki kanal razli¢ito vreme
profila.

* Promene za grejanje i hladenje preko spoljnjeg impulsa, ¢ak i za pojedinacne
prostorije.

Copyright © IMI Hydronic Engineering International SA. All rights reserved.
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e Kontrola temperature podnog grajanja u odnosu na sobnu
temperaturu bezicnom komunikacijom bez Zice; idealan za PR
savremene sisteme kao i za adaptaciju postojec¢ihunder floor
heating control without costly cabling; ideal to retrofit
existing systems

e Sobni termostat moze se nositi ne mora biti fiksiran za jednu
poziciju

e Operativna distanca: 100 m kad je otvoren prostor ili 1 plafon
odnosno signal moze da prode kroz tri zida.

Copyright © IMI Hydronic Engineering International SA. All rights reserved.



IMI

Hydronic Engineering

e Elektronska radiokontrola sa digitalnim displejom prikazuje
vreme i temperaturu. —

e Zagrejanje i hladenje Mo Di_Mi Do Fr g, g,

ﬂ Heimeje,

e Podesavanje od 5°C do 32°C

e Maksimalno 6 isprogramiranih temeratura za jedan dan.

e Radni rezim: automatski, manuelni radi, odmor, dan
rezim.

e 2 baterije LR 6 (AA)

Copyright © IMI Hydronic Engineering International SA. All rights reserved.
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Heimeier reSenje za podno
grejanje sa bezicnom
regulacijom temperature i
automatskom regulacijom
protoka za svaki krug
podnog grejanja sa
sabirnikom i razdelnikom
Dynacon.

1. Sobni bezi¢ni termostat

2. Radiocnotrol F i
aktuatori EMO T ili

EMO Tec
3. Sabirnik i razdelnik sa

automatskim regulatorom

protoka Dynacon
4. Kotao
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Primeri ugradnje

erved.

[

Prestrujni ventil za diferencijlni pritisak sa direktnim
prikazivanjem na skali za podeSavanje

eering International SA. All rights res
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