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,Jsrpanma ¢uckyntypre cane ca npatehum cagpxajuma — banarcko Kapahopheso™

Ha ocnoBy uwmana 63. craB 3. 3akona o jaBHuM HabOaBkama (,,CiyxOeHu rinacHuk PemyOnmke

CpOuje* 6p.124/2012, 14/2015 u 68/2015), a y Be3u ca MPUCTUTINM NMUTamUMa TOTSHIIN]jATHUX MTOHYyhaua,
najeMo cieneha mojammemha y Be3H ca MPUIIPEMamkEeM MTOHY JIe:

1.

Mutame: VY tennepy cy nepunncann 3EH/AXEP mmadoncku mmodactu rpejaun  (meo I —
NHCTAJIAIIUJA TINTA®OHCKHU TTJIOYACTUX T'PEJAYA , no3 1 ) Koju HUCY y CKJIanay ca
TEXHUYKUM TomanuMma mpousBohada. [lorpeOHO je ma mpojekTaHT AedUHHINE BETHYHMHE TPEjHUX
IUI0Ya ¥ HAYMH HHXOBOT MIOBE3MBamkha ca TAYHOM CelM(UKaLMjoM Aa OM CMO Ha OCHOBY TOTa Jajiu
nonyxay. IlorpeOHa je KoHCyNnTaIMja MpojeKTaHTa U Mpou3Bohaya miadOHCKHUX TIIOYACTUX Tpejada?

Onarosop: [lonyauTy 1ieHe Mo mpeaMepy paaosa, y mpumiory IIpocnekt ¢upme 3EXH/IEP, / y monymu
MOJKe WM oaroBapajyhu /.

Iurame: [lomToBanu Aa nu y ciiydajy Kaj je MHBECTHTOp OMO M M3Bohad pagoBa (camu CMO
(bvHaHCUpaTN ¥ U3rPaJUIId 00jeKaT BUCOKOTPAIhE) MpUXBaTaTe YMOTPEOHY JO3BONY M 3aMMUCHUK
0 TEXHUYKOM TIpHjeMy 00jeKTa jep He MOXKEMO caMH ceOW M3/1aBaTH MOTBPJY W CKJIAmaTh yroBOp
caMu ca coboM. Y JocaiaiimeM UCKYCTBY y jaBHUM HaOaBkama Hapyuwonwm cy Ham npu3HaBalu
HaBeJiIeHe JOKyMEHTE Kao JI0Ka3 MOCIoBHOT Kamamurera. [locemyjemo u crtaB PemyOnnuke
KOMHCH]j€ M3paXKECH y jEJHOM peIliehy O YCBajamy 3aXTeBa 3a 3alITHTY MpaBa ca 00pa3liokKemheM O
BaJIMIHOCTH HABEJCHUX JI0Ka3a y CIIy4ajy KaJl Cy HHBECTUTOP U M3BONhau Ha 00jeKTy jeHO MPaBHO
uie?

Oarosop: [la, anu caMo ako HaBEIEHUM JOKYMEHTHMa JaCHO CTOjU YKYyIIHa BpeAHOCT u3rpaheHor o0jexra.

IuTame: Y KOHKYPCHO] TOKYMEHTAILIM]H 32 jaBHY HA0aBKy panoBa - M3rpaama GuckynTypHe caje
ca mparehum cagpxkajuma - banarcko KapahopheBo - Ha cTpanu 7 je TOCTaBJbEH YCIIOB y JeIy
KaJpOBCKOT KamamuTeTa 3a JokaszuBambeM 30 paaHuka rpaljeBUHCKE CTpyke. Y OAroBopuMa Ha
NOCTaBJbCHA MHTamka CTE MPENU3Upaiu 1a hete ncmymaBame HaBEIECHOT yCIOBa IEHUTH 003HpPOM
Ha cTeueHo oOpa3oBame rpaljeBUHCKUX pagHuka. Hamomumemo aa ce creueHo oOpasoBame ctuhe y
cpenmoj rpal)eBMHCKO] MIKOMM Koja TpeHyTHO TocToju y beorpamy, HoBom Cany m AmnaTtuny.
VYxomuko OyneTe MHCUCTHUPAIN HA JOKa3WBamy IO CTEYCHOM 00pa3oBamy IMOCPEIHO IOCTABIHATE
TEPUTOPHjaTHy AMCKPUMHHAIM]Y TOHyhada 003MpOM Ha JIOKAIMTET HA KOM Cy INPHjaBJbEHU U ca
KOT TIOCITY]Yy.



KomnereHTHOCT U CIIpeMHOCT jeTHOT W3BOhada ce He IEHH MIKOJICKOM CIPEMOM 3aloCICHUX Ha
rpaleBuHn Beh WUXOBUM HCKYCTBOM Koje (opMHpajy Ha paJHUM MECTHMa CHEUU(UIHUM 3a
rpaleBuHCKe pupme(3umapu, CTOIApH, TECAPH, ApMHUPAYH, TTOIOTUIATaYH UTT)

CMaTtpamMoO Ja TpakeHe paJHUKE Tpeda IEeHHWTH y CKJIagy ca paJHAM MECTOM Ha Koje Cy
pacmiopeheHr a He MO MKOJH KOjy ¢y 3aBpmwiu. CBu u3BohauM 3HAjy KOJHUKA je PETKOCT 1a je
3UAap 3aBpIIKO Oamr cpelmy rpal)eBUHCKY IIKOITY.

Momumo Bac nga pasmoTpuTe OBY CYrecTHjy y CYNPOTHOM CT€ OATOBOPHU 3a IOCTAaBIJbAILC
JMCKPUMHHATOPCKUX YCJIOBa KOjU Cy HE3aKOHMTH M HEJIOTMYHH O03MpPOM Ha TIpPEeIMET jaBHE
Ha0aBke.?

Oarosop: Hapyumnan KOHKypCHOM JOKYMEHTAlLjOM HUje MpEeIBHIEO OAronapajyhe cMepoBe CTpy4YHOT
o0Opa3oBama, caMMM THM OCTaBHO j€ BEJIMKY MOTyhHOCT moHyhaunMma fa MCIyHE HaBelIeHH KaJpOBCKU
KarnarurerT.

Komucuja 3a jasne nabaske



Zehnder ZIP -
: , . Q
Heating and cooling ceiling system h"‘b
Planning document 25
always
around you

Heating Cooling Fresh Air Clean Air

\‘&\?‘\Lﬁ | '."... 1il L,ﬁ

W“ - "'--.
@ \




- \ L
A \ \ \ \

SN

&y i
e

%ﬂf Va3, ﬁl]\‘ﬁ \
AP A4 = :
~ 4\. \ ‘“

_ 'f‘

‘ \ Yﬂ Aﬂ\- —
‘ e, e = "f o

: N- "u h’ < "'L_? Wa, ‘t (/lt

SN "‘*‘E.::l' Mh‘\ '31\. “n-,."'l‘_\ \

- 7
. SR S e Wy - e, ‘
e H“‘\-\:““"" & \.}.’: i"‘ ‘5._';‘1‘; k (!"L
N i ey vy, n,..-.u
P _"‘"*- \" l‘- 'p-
W T - *.h, rh.

'fof:ﬁ":g’*ﬁ#f%f




Imitating the sun. The heating effect of solar
radiation — a natural principle which is used by
Zehnder ZIP radiant ceiling panels to heat interior
areas — offers comfort, health and efficiency.
These panels use no electrical energy and are
totally maintenance-free. Since they do not
disperse any dust, they help prevent allergic
reactions and colds. The perceived temperature is
around 3 K higher than the actual temperature,
maximum comfort is achieved with minimum
energy consumption. Zehnder ZIP radiant ceiling
panels are ideally suited to rooms with high
ceilings, such as production and storage halls,
workshops, sports centres, garages, sales rooms,
shipyards, maintenance halls, wet rooms etc. As a
leading European supplier of radiant ceiling
panels, Zehnder has decades of experience to
draw on.
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Product benefits

Like all Zehnder products and
systems, the Zehnder ZIP radiant
ceiling panels offer many benefits
which help to create a comfortable,
healthy and efficient atmosphere.

Economic efficiency

.»Possible energy savings
of up to 40 %

Air temperature may be
up to 3K lower (heating)
or higher (cooling)

Free choice of energy
source

Comfortable climate

Radiant heat principle
Heating and cooling
effect immediately
noticeable

Even distribution of heat
throughout the room
..Even temperature
gradient across the full
height of the building

Technology

.»High heating and cooling
outputs (in accordance
with EN 14037 or based
on DIN 4715-1)

..LOw weight simplifies
assembly

..Extremely fast response
to changes in
temperature

Flexibility

..Modular design. Any
combination of length
and width possible.
Lengths of 2, 3, 4, 5 and
6 m, width of 320 mm.

.. Flexible fixing system
simplifies assembly

.»No additional power
costs

,»No maintenance or
servicing costs

..o dust dispersal

..completely silent
system

,,Heat insulation installed
ex works

.»Protected against
corrosion in accordance
with DIN 50017

.» 1 he special version can
also be used in wet
rooms

., The
panels
can be
press- or
screw-
fitted



.»No welding required

., unrestricted use of floor
and wall space



Ohnhauser production, Wallerstein (DE)

Product benefits



Zehnder ZIP: structure
and versions

Zehnder stands for quality,
functionality and design. The company
is ISO 9001 and ISO 14001 certified
and undertakes production in line with
strict quality guidelines. Zehnder ZIP
radiant ceiling panels are produced
and tested in accordance with the

EN 14037 standard and are therefore
CE-compliant.

Structure of the
panel

A steel panel with Zehnder
special clip profiling forms the
basis of the radiant module.
Four galvanised precision steel
pipes and the top insulation are
then added. The panel is
statically reinforced using
chamfers and edgings.

The Zehnder ZIP radiant ceiling
panels are supplied with a
smooth surface. This is
galvanised and also coated with
a high-quality polyester paint
(similar to RAL 9016).

Reinforcement bar % Insulation

recision steel pipe
15mmx1mm

Installation set

Radiant panel



Connector technology

If you are using two or more
individual sections, they will
need to be connected to one
another, with the pipes joined
in one of two different ways.
The individual sections are
joined to produce the desired
configuration using screw or
press fittings and the
connection points concealed
by a cover to retain the
harmonious appearance.

Designs

Zehnder ZIP radiant ceiling
panels are available in a width
of 320 mm.

Panels can be produced in
lengths of up to 6 m. Several
individual sections can be
positioned one after another to
produce a strip of radiant ceiling
panels using press or screw
fittings.

Screw fitting Press fitting

Installation set |

Individual
section

,"40nnection sheet

Individual
section

On-site ventilation

Header with
connections

On-site ventilation

:"' 1 Header with
i

3 connections

Individual section

e Cover

Individual section

R

Product description



Standard lengths

The standard lengths for Zehnder ZIP
radiant ceiling panels are 2, 3, 4, 5 and
6m.

Longer strips can be produced by
fitting several individual sections one
after another.

Possible combinations

Zehnder ZIP radiant ceiling panels
can be installed individually or as
groups. Up to 4 panels can be fitted
one next to the other.

Length2m |
Length 3m
Length 4 m
Length 5m

Length 6 m

f Individual ZIP panel

2 ZIP panels one next to another

}‘ 3 ZIP panels one next to another

]

—_—

+ 4 ZIP panels one next to another



Standard installation
sets

There are five standard installation
sets for installing the radiant ceiling
panels. In addition, Zehnder offers a
number of customised solutions on
request.

Key

3 M8 hex nut

4 M8 steel dowel

5 M8 girder clamp

6 Retaining lug

7 M8 flat leaf screw

8 M8 trapezoid hanger
11 K22 knotted link chain
12 Carabiner hook 5 x 50
13 M8 eyebolt
14 Washer
15 M8 x 40 hexagonal screw

Concrete ceiling
Installation set

KN 53

- Provided by
Section steel customer

Installation set
KN 54

Trapezoid sheet
Installation set
KN 56

Provided
by customer

Provided bjgustomer

Angled steel
carrier
Installation set

KN 57

Provided by customer

Horizontal steel

carrier
Installation set 1
KN 58 2 |

Suspension technology



Suspension |
technology A l

There are many different possible
forms of suspension and fixing. Using
multiple suspension bars when
positioning several ZIP sections next to
one another reduces the number of
installation sets required.




Support tracks

One fixing option is support tracks
on which the Zehnder ZIP
modules are positioned. The
tracks can be spaced upto 3m
apart. These tracks offer the
benefit of keeping the radiant
ceiling panel close to the ceiling.

Fixed swing

The fixed swings which are
screwed into the ceiling allow the
Zehnder ZIP radiant ceiling
panels to be fitted flush with the
ceiling.

Flexible swing

The flexible swings enable a
tilted fitting across the width of
the radiant ceiling panels. The
modules engage precisely with
the pipe seams in the flexible
swings to prevent sideways
slipping.

et S AL e e i

Suspension technology




Specia| solutions Zehnder ZIP radiant ceiling panels
are very flexible: as well as the

comprehensive standard range,
there are also a number of special
solutions available. Therefore,
whatever the room and whatever
the project, we have exactly what
you need.

Ball deflector grid

Practical for sports centres. The
curved, galvanised grid ensures
that stray balls do not get stuck
on the radiant ceiling panels.
Zehnder ZIP radiant ceiling
panels are also tested in line

with DIN 18032 for ball

resistance by the material test
institute in Stuttgart.

Dust protector panel

-

If necessary Zehnder ZIP radiant o .
ceiling panels can be sealed with ¥ 'y
a dust shroud. This easy-care and
hygienic solution is ideal for rooms
with a lot of dust.

v
P"J GRS | v
»




Raised headers

The headers end above the
surface of the radiant panel and
cannot therefore be seen by
customers from underneath.

Non-continuous
radiant panel

This variant allows light to enter
freely, e. g. with skylights.

Wet room version

This version of the radiant
panels is suited for use in wet
rooms (water vapour).

e

Special solutions




Technical data

Legend
L Air temperature (°C)
tu Ambient temperature (°C)
= average radiation temperature
= average surface temperature
of all surrounding surfaces (°C)
ti=te Indoor temperature (°C)
= perceived temperature (°C)
tHvL Heating flow temperature (°C)
tHRL Heating return temperature (°C)
tkvL Cooling flow temperature (°C)
tkrL Cooling return temperature (°C)
At()per Higher temperature (K)
Atynter Lower temperature (K)
K Constant A ol o o
n Exponent AN : Ve r—
\ |
Physical units
Degree Celsius (°C)
Kelvin (K)
Cubic metre (ms)
Metre (m)
Millimetre (mm)
Pascal (Pa)
Kilogram (kg)

Striebig logistics centre, Hatten (FR)
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Unit of
Zehnder ZIP measure-

Individual ZIP 2 ZIP panels one

panel next to another
ment
Installation widths mm 320 704
Number of pipes piece 4 8

Pipe material / dimension

(outer diameter x pipe -/mm
thickness)
Panel material - Steel
Pipe separation mm 80
g Spacing between panels mm - 64
£ Min. installation length of
gl individual panel mm 20
!Vlalx..lnstallatlon length of mm 6000
individual panel
Number of points of _ 2 5
suspension per axis
Spacing .Of points (?f mm 256 640
suspension per axis
E Max. operating temperature " °C 95
£
o
& Max. operating overpressure 2 bar 5
Empty weight without water, Radiant panel kg/m 3.8 7.6
with insulation Per collector kg 0.9 1.7
Weight of insulation kg/m 0.32 0.64
_ﬂ
% Water capacity I/m 0.53 1.06
=
Operating weight, including Radiant panel kg/m 4.3 8.7
water content and insulation Per collector kg 15 28
Weight of ball deflector grid kg/m 0.3 0.65
Thermal output in accordance
with EN 14037 when W/m 208 417
- t = 55K with insulation
3
5
é, Thermal output constant (K) - 2.0871 41742
£
[}
T
Thermal output exponent (n) - 1.1489 1.1489
Cooling output based on
DIN 4715-1 when t=10K W/m 36 71
.. with insulation
>
=3
>
g Cooling output constant (K) - 3.283 6.566
c
£
Q
O
Cooling output exponent (n) - 1.034 1.034

1 Higher operating temperature possible on request
Higher operating pressure possible on application

3 ZIP panels one

next to another

1088

Precision steel pipe /15x 1 mm

64

512

11.4
2.6

0.96

1.60

13.0
4.4

625

6.2613

1.1489

107

9.849

1.034

4 ZIP panels one

next to another

1472

64

2x704

15.2
3.4

1.28

213

17.3
55

not available

834

8.3484

1.1489

142

13.132

1.034

Technical data



Heating and cooling Note: The removal of the insulation The higher and lower temperatures
has a positive effect on the cooling can be calculated arithmetically:

OUtpUt output (see table). However, this

additional output can only be ti =tE = (t +
The tables below show the attributed to the room if it has an _t_)_z
Zehnder ZIP heating and cooling open ceiling. Removing the i T +
output depending on higher and insulation increases the thermal AtUber = HVL _ HRL -
lower temperatures. The heating output, but only leads to a build-up ti2
output values are measured in of heat under the ceiling. e
accordance with EN 14037 and +tKRL
the cooling output results are Output = K - At" )

based on DIN 4715-1. 2

Cooling output without insulation

2 ZIP panels one next to 3 ZIP panels one next to 4 ZIP panels one next to
Individual ZIP panel
another another another

3.960 7.920 11.880 15.840
n 1.0265 1.0265 1.0265 1.0265
tUnter (K) W/m W/m W/m W/m
15 64 128 191 255
14 59 119 178 238
13 55 110 165 220
12 51 102 152 203
139 186
——
9 113 151
8 33 67 100 134
7 29 58 88 117
6 25 50 75 100
5 21 41 62 83

Cooling output with insulation

2 ZIP panels one next to 3 ZIP panels one next to 4 ZIP panels one next to
Individual ZIP panel
another another another

3.283 6.566 9.849 13.132
n 1.034 1.034 1.034 1.034
tUnter (K) W/m W/m W/m W/m
15 54 108 162 216
14 50 101 151 201
13 47 93 140 186
12 43 86 129 171
118 157
——
9 127
8 28 56 85 113
7 25 49 74 98
6 21 42 63 84
5 17 35 52 69



Heating output with insulation

1209

266 73.9 532 148 798 222 1064 296

153 38.5 306 77.0 459 116 612 154

Technical data
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Minimal mass flow

140
To maintain the output shown in the 120
table, a turbulent flow must be \\
ensured within the pipes in the panels. < 100 \\
This minimum flow of hot water 2 I
depends on the lowest system g 80 N
temperature. g S
When heating, it corresponds to the z 60 ~_
return temperature. When cooling or in @
a combined cooling/heating mode, this £ 40 \‘\.._,__
corresponds to the cold water flow é e
temperature. If the minimum flow of § 20
hot water per pipe is not achieved, this
can result in a drop in performance of 0
about 15 %. 0 20 30 40 50 60 70 80

Lowest system temperature in °C

Limit temperatures

The right design temperature must be
selected in order to ensure the radiant
system delivers a comfortable climate
throughout the room. You can use the
adjacent table and graph to check this
design temperature, which must be
lower than the two limit temperatures
(average heat transfer medium
temperature). Higher limit temperatures
can be used for rooms and corridors
where people do not spend a great
deal of time.

Proportion of ceiling area covered with Zehnder ZIP radiant ceiling panels
m 10% 15% 20% 25% 30% 35%
Average heating agent temperature in °C

<3 73 71 68 64 58 56
4 91 78 67 60
5 83 71 64
6 87 75 69
7 91 80 74
8 86 80
9 92 87
10 94

These values are only intended as a
guide.

A detailed calculation can be
performed according to ISO 7730.

Step 1: Ceiling coverage. The design temperature must not exceed the defined thresholds.

2ZIP panels one 3 ZIP panels one 4 ZIP panels one
next to another next to another next to another
95

in °C

90

85 /
80 e
75 /

70 /]

Average heating agent temperature
(2}
w

5
40 /

25 3.0 3.5 4.0 4.5 5.0 55 6.0
Suspension height in m

Step 2: Width of the radiant panel. The design temperature must not exceed the
defined thresholds.

Technical data 19
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Dimensions

Module dimensions

Attachment dimensions



Module dimensions

Overall width

Width of header

Overall length (without connections)

Length of pipe

Length of individual section

Length of radiant panel for individual section

Pipe overlap to header

A
B
C
D
E
=
G
H

Pipe overlap to connector piece

Distance between two pipes
Distance from pipe — side lip
Length of header

Overall height (without suspension)
Height of header

Height of side lip

0= =T i

Height of pipe beading

Attachment dimensions

320 = =
300 - -
Variable 2064 60064 Grid length 1000 mm
Variable 2000 60000 Grid length 1000 mm
Variable 2000 6000 Grid length 1000 mm
Variable 1830 5830 Grid length 1000 mm
85 = =
85 - -
80 = =
40 = =
32 - -
55 = =
32 = =
42 - -

13 - -

a Header — axis 500 - -

b Axis — axis Variable 1000 3000 Grid spacing 1000 mm
c Axis — connection point 500 - -

d Outer edge of module — centre of 1st suspension point 32 - -

e Bottom edge of radiant panel — top edge of point of suspension 39 - -

2 Attachment to multiple suspension axes (2, 3 or 4 ZIP modules one next to another)

a Header — axis 500 - -

b Axis — axis Variable 1000 3000 Grid spacing 1000 mm
c Axis — connection point 500 — —

i Outer edge of module — centre of 1st suspension point 32 - -

j Bottom edge of radiant panel — top edge of point of suspension 108 - -

a Header — fixed swing

b Fixed swing — fixed swing
c Fixed swing — connection point

o Outer edge of module — centre of 1st suspension point

p Bottom edge of fixed swing — bottom edge of concrete ceiling

q Bottom edge of radiant panel — bottom edge of concrete ceiling

500 = =
Variable 1000 3000
500 - -
32 = =
91 = =
55 - -

a Header — flexible swing

b Flexible swing — flexible swing
c Flexible swing — connection point
o Outer edge of module — centre of 1st suspension point

Bottom edge of flexible swing — bottom edge of suspension
point

Bottom edge of radiant panel — bottom edge of suspension
point

500 = =
Variable 1000 3000
500 - -
14 = =

81 = =

50 - -

Technical data

21
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Spacing of points of
suspension per axis

Headers and
deflectors
The standardised headers and

deflectors enable a large number of
different possible conditions.

Header 2

Header 4

Header 6

Header 8

Header 12

Deflector 12

Deflector 8

Deflector 4 S

Deflector 4

704

704

I I

v—v'v v

=

[ ] Ji ]
m rﬁﬁ&hm

J1

1G 1/2"

A

IG 172"

IG 1/2"

. l [

1G 1/2"

IG 1/2"

200
1G 1/2"

IG 172"



Rittling production, Buffalo (USA)

Technical data
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Dimensioning example

Dimensioning basics

The heating load of the room is
calculated according to the applicable
standard. If the air exchange rate of a
room is above the usual level achieved
with gap ventilation (max. 1/h),
particularly with extraction systems, the
air fed in to the room must be pre-
heated. Radiant heating systems alone
cannot prevent cold air from entering
the room at gates or loading areas.
Strip curtains or air curtains,

for example, must be used to help
rectify this situation.

Example of dimensioning and
arrangement

The following example shows
how a hall is dimensioned.

Goal

To achieve an even indoor
temperature (20°C) throughout
the entire room.

Specifications

Free-standing hall: length
50 m, width 20 m, height
8m

Air exchange rate: 0.3 1/h
Outdoor temperature: -12°C

Heating load
Standard conducted heat loss:

Standard air infiltration heat loss:

Standard heat losses:
Dimensioning of the radiant
ceiling panels

Flow temperature: 70°C
Return temperature: 50°C

Higher
Type Installation | tempera- Wi/collec- Quantity | Total ther- | Mass flow
lengthinm | tureinK tor pair mal output | per strip

4 ZIP one
next to
another

2 ZIP one
next to 48 40
another

57250 W
26112W

83362 W

Thermal output

145

36

2

2

55968 W

27984 W

83952 W

1203 kg/h

601 kgth



2 ZIP strips next to
one another

4 ZIP strips next to
one another

Radiant temperature e

/Perceived temperature Vi

4‘ temperature

The local distribution of the indoor temperature is calculated for a height of 1m
above the floor. Even at the edges of the room, the indoor temperature
deviates from the design value only slightly.

23°C

17°C

Technical data
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Pressure loss
calculation

The drop in pressure of Zehnder ZIP
radiant ceiling panels is calculated as a
total of the pressure drop for the row of
pipes and the drop in pressure in the
connections between the register and
the piping. When using Zehnder
volume flow controllers, the additional
drop in pressure of the volume flow
controllers should be added to this.

Determining the pressure loss:

-
.

E.g. 2ZIP next to one another; 48 m

1. Calculate total mass flow of the
radiant ceiling panel in question,
e.g. m=601kg/h (see p.24)

2. Read pressure loss of pair of
headers from diagram,
e.g. p=600 Pa/pair of headers.
Since the heating water flows into
and out of a header twice, the
value should be multiplied by 2.

3. Refer to the graph for the pressure
loss of the pipe. The mass flow is
produced by dividing the total mass
flow by the number of pipes with
parallel flow.

e.g. 601 kg/h: 4 rows of pipes
=150kg/h p=135Pa/m*48m*2
(in both directions) = 12960 Pa

4. The total pressure loss for the
radiant ceiling panel is simply the
sum of the individual pressure
losses calculated,
e.g. 600 Pa*2+ 12960 Pa= 14160 Pa

Pressure loss of the header pair including

connections

loss in Pa

Press|
ue

Pressure loss per pipe

Pressure loss in Pa/a

7000

6000

5000

4000

3000

2000

1000

400

500

1000

1500 2000
Total hot water flow in kg/h

350

300

250

200

150

100

50

00

50

100

150

200 250
Mass flow per pipe in kg/h
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Sportforum sports complex, Berlin (DE)
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Hydraulics

Hydraulic balancing of radiant
ceiling panels

In any branched heating or cooling
system, the hot water flow must be
correctly distributed for efficient
operation.

(It should also be possible for all
strips of radiant ceiling panels to
be filled, shut off and drained
separately.)

For systems where the radiant
ceiling panels — and, therefore, the
volume flows — are identical, laying
pipes according to the Tichelmann
system (two-pipe system with
reverse return, see Fig. 1) will
provide a solution with no hydraulic
complications. However,

the third pipe results in a
considerable increase in costs
where hall heating systems are
concerned and is not advisable in
many instances if panels of
different sizes are used.

Systems where the individual panels
have different outputs must be
subjected to hydraulic balancing by
means of piping calculations and
adjustments. This process,

however, demands a significant
investment in terms of time and
money.

Hydraulic balancing is made much
easier with the Zehnder volume flow
control combination (VSRK) (Fig. 2).

Fig. 2: Simpler piping using Zehnder volume flow control combination (VSRK)



The Zehnder volume flow control
combination VSRK

The VSRK is a complete set
consisting of a volume flow
controller, shut-off ball valves and
filling and emptying ball valves.

The controller (Fig. 3) is set to the
volume flow of the strip ex works.
This removes the need for any time-
consuming adjustment work on site.

Other benefits of the VSRK: constant
heating agent flow even when there
is a high differential pressure,
hydraulic balancing even for radiant
panels of different sizes.

All panels must be connected with a

flexible connection (reinforced hose).

Return

Fig. 3: Zehnder volume flow control combination.

Volume flow controller DN25

Mass flow Overall pressure loss
(kg/h) (kPa)
150 20.1
180 21.3
210 225
240 23.6
270 24.7
300 25.7
330 26.7
360 27.7
390 28.6
420 29.5
450 30.4
480 31.2
510 32.0
540 32.7
570 33.4
600 34.1
630 34.8
660 35.4
690 36.0
720 36.6
750 37.2
780 37.7
810 38.3
840 38.8
870 39.3
900 39.7
930 40.2

960 40.6
990 4141
1020 415
Volume flow controller combination
VSRK DN1050-25 41.9
Flow

Volume flow controller DN32

Mass flow Overall pressure loss

(kg/h) (kPa)
600 15.0
700 15.3
800 15.7
900 16.0
1000 16.3
1100 16.7
1200 17.0
1300 17.3
1400 17.7
1500 18.0
1600 18.3
1700 18.7
1800 19.0
1900 19.3
2000 19.7
2100 20.0
2200 20.3
2300 20.7
2400 21.0
2500 21.3
2600 21.7
2700 22.0
2800 223
2900 227
3000 23.0
3100 23.3
3200 23.7
3300 24.0
3400 24.3
Volumgf;l(g)?lv controller combinatigﬁ'7
VSRK 3600DN-32 25.0
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Zehnder — everything
you need to create a

Come rtable, healthy At Zehnder, heating doesn't just

come in the form of designer

and energy_efﬁc'ent radiators. We offer heating

solutions in all shapes and sizes,

|ndoor C“mate from radiant ceiling panels to heat

pumps with integrated ventilation
devices.

Heating, cooling, fresh and clean air: at
Zehnder, you will find everything you
need to create a comfortable, healthy

Designer radiators

Compact energy station with
integrated heat pump

and energy-efficient indoor climate. Heating and cooling ceiling
Zehnder’s wide and clearly structured systems
portfolio can offer the right product for Comfortable indoor ventilation

. . . . with heat recovery
any project, be it private, public or

commercial, new build or

refurbishment. And where service is

concerned, you'll find that Zehnder is

"always around you".
Zehnder also offers sophisticated
solutions for indoor cooling. These
range from cooling ceiling
systems to comfortable indoor
ventilation with a supply of pre-
cooled fresh air.

Heating and cooling ceiling
systems

Compact energy station with
heat pump and brine pipe

Comfortable indoor ventilation

with geothermal heat exchanger
PLUS X AWARD for fresh air pre-cooling Zehnder heating and cooling ceiling systems
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MOST
INNOVATIVE
BRAND
201M

Most innovative brand in the
category heating & climate

Fresh Air — a product range with a
long tradition at Zehnder. Zehnder
Comfosystems provides products
and solutions for comfortable indoor
ventilation with heat recovery for
houses and apartments, for new
builds and for renovation projects.

Comfortable indoor ventilation

Compact energy station with
integrated ventilation device

Zehnder Clean Air Solutions
provide clean air in buildings which
are particularly prone to dust. In
residential applications, the
comfortable indoor ventilation

. - provided by Zehnder
Comfosystems filters external

w pollutants out of the air.

zeho Comfortable indoor ventilation

with integrated fresh-air filter

Compact energy station with

a | WayS integrated fresh-air filter
around you Systems for clean air

Zehnder Clean Air Solutions
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