LUXOR’

60 YEARS OF ITALIAN TRADITION

Luxor is an important industrial reality, world wide and
European market leader in the production of flexible
hoses and components for hydro and thermo-sanitary
installations. Luxor has been the expression of the most
prestigious made in Italy and the great Italian high tech-
nology mechanical workings tradition for fifty years; a
quality certified and recognized by the most prestigious
International Certification Institutes all over the world.

Our mission is the complete customer satisfaction
through a process of continuous technological research
in order to make high quality, reliable products, antici-
pating the market evolutions by innovative partnership
with both customers and suppliers. Luxor mission takes

Luxor is certified
ISO 9001:2015

by DEKRA Group
certification body

place in its own Research and Development Centre in
which new and advanced technologies are constantly
analyzed and researched with continuous investments
to offer the most innovative and reliable solutions for
the international markets at competitive costs, ensuring
strict quality controls on each single piece.

Luxor entirely plans and realizes each product, thanks to
its decennial know how. The great production strength,
a “slender” innovative and advanced industrial organiza-
tion together with a modern logistic conception, make
Luxor able to satisfy every kind of request, even custo-
mized, with fast deliveries all over the world.

CERTIFICATION
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Please contact our offices for information about technical
specifications and certified products or visit the website
of the corresponding certification body for the latter.
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UKRSEPRO NSF IAPMO GOST-R  WATERMARK
UKRAINE USA U.S. / CANADA RUSSIA AUSTRALIA

Please refer to www.nsf.org for a complete list of NSF approved
products.

Please refer to www.iapmort.org for a complete list of UPC/cUPC
approved products.
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LUXOR’

PREASSEMBLED GROUPS

REGULATION SYSTEMS FOR RADIANT PANELS
HEATING WITH PUMP GROUP GP 1190

20 kw

CONSTRUCTIVE FEATURES

Press-forged parts consist of brass with limited lead content
in compliance with the current regulations: CW617N UNI EN
12165:2016. All o-rings are produced in peroxide cured EPDM.
Stainless steel components in AISI 316. All components are pro-
vided with soft o-rings and do not require any intermediate
sealing element (PTFE, hemp, etc.). Side connections W24x19
or G 3/4 EK with 50 mm interaxis.

The pump group GP 1190 has a @ 23 mm internal passage.

TECHNICAL DATA

Maximum working pressure 10 bar
Maximum differential pressure 1 bar
Maximum working temperature 120 °C

TECHNICAL DATA WITH GP 1190

Maximum working pressure 6 bar

Maximum differential pressure 1 bar

Maximum working temperature 70 °C

Temperature range on secondary circuit 20 °C + 65 °C

Maximum thermal power 20kW with At 10 °C and temperature
on the primary circuit =70 °C

APPLICATIONS

The system for fixed point heating has the advantage of
being particularly compact and to employ all series compo-
nents of Luxor manifolds, which are already available on the
market, with the only addition of two specific items:

e art. GP 1190;

eart. TT 3051.

This system enables to easily and economically obtain a
mixed heating system in households where both high tem-
perature heating bodies (60°C+70°C) and low temperature
radiant panels (20°C+50°C) are installed.
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COMPONENTS

1 Pump group

2 Connections to circulation pump with swivel nut G 1°1/2

3 Seat for regulation probe of the thermostatic head and
arrangement for seat for the safety thermostat sensor.

4 Manual air vent valve

5 Ball valves for pump interception

6 G 1” connections with soft seal

7 Thermometer

8 G 1/2 female connections for further devices

9 Circulation pump with synchronous motor 25/60,
interaxis 130mm, energy class A

10 Delivery manifold for radiant panels

11 Regulators and flow meters, from 0,5|/min to 5I/min.
It is possible to open the glass for cleaning while the
system is operating

12 Low temperature circuit check valve

13 Connection for boiler return

14 Radiant panels return manifold

15 Valves for electrothermal regulation, with protection caps
16 Thermostatic adjustment valve

17 Connection to boiler flow

18 Thermostatic head with remote sensor

19 Spring to fix the remote sensor of the thermostatic head
20 Warter load/drain tap

21 Brackets

22 Contact bimetallic safety thermostat

23 Cabinet with adjustable ends, RAL 9016 white frame and
door.
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LUxoR’

check valve

water load/drain tap

circulation pump

ball valve

thermometer

user: radiant panels, radiators etc.
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non-return valve, the arrow
indicates
the direction of flow

manual air vent device

filter

safety valve (bypass valve)

automatic air vent device

3-way valve

check valve, regulation

flow meter

and balancing

ball check valve regulation
and balancing

immersion safety thermostat

injection valve
with remote sensor
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contact safety thermostat

FUNCTION

Fixed point heating systems keep the water in the radiant
panels at a constant pre-set temperature by mixing hot water
coming from the boiler with the one circulating in the panels.
A thermostatic valve with remote sensor measures the tem-
perature and adds hot water to the circuit accordingly, so as
to compensate the heat output of the radiant panels.

It is advisable to install a security thermostat on the pump
inlet valve in order to avoid damages caused by a sudden
temperature rise.

The intervention of the thermostat must block the functio-
ning of the pump.

The system can be complemented with a bypass valve. In
case of excessive differential pressure, the bypass valve re-
leases the exceeding pressure, thus protecting the compo-
nents and, if thermoelectric heads are employed to intercept
the circuits, avoiding noise and wear on the circulation pump.
This type of system can supply a max thermal power of 20
kW with a At of 10°C and a temperature of > 70°C on the
primary side.
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LUXOR®

REGULATION SYSTEMS FOR RADIANT PANELS
HEATING WITH PUMP GROUP GP 1190
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GP 1190

G 1”7 valve with pump connection
for mixed heating system, max
thermometer temperature 80 °C.

CODE SIZE @ | = 7

72000030 GV 2107 1 8

CCBP 4022

Fixed point distribuition system for
low temperature heating (W24x19).

ARTICLE CODE SIZE CO:‘I\'I)I}EA(':\‘TEIENS A B © D E F G H L
CCBP4022/2 17402202N 2 500 | 560 | 420 - - - 17,312
CCBP4022/3 17402203N 3 700 | 760 | 470 - - - 19,906
CCBP4022/4 17402204N 4 700 | 760 | 520 - - - 20,500
CCBP4022/5 17402205N 5 700 | 760 | 570 - - - 21,094
CCBP4022/6 17402206N Gr 6 700 | 760 | 620 - - - 21,688

X 200 | 90 W24x19
CCBP4022/7 17402207N (W24x19) 7 850 | 910 | 670 = = o 24,282
CCBP4022/8 17402208N 8 850 | 910 | 720 - - - 24,876
CCBP4022/9 17402209N 9 850 | 910 | 770 = = = 25,470
CCBP4022/10 17402210N 10 1000 | 1060 | 820 - - - 28,064
CCBP4022/M 1740221IN n 1000 | 1060 | 870 = = = 28,658
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CCBP 4032

Fixed point distribuition system for
low temperature heating G 3/4 EK.

ARTICLE CODE SIZE CO:.r\ll:I?gTII:ENS A B C D E v G H L =
CCBP4032/2 17403202N 2 500 | 560 | 420 - - - 17,312 1
CCBP4032/3 17403203N 5 700 | 760 | 470 = S = 19,906 1
CCBP4032/4 17403204N 4 700 | 760 | 520 - - - 20,500 1
CCBP4032/5 17403205N 5 700 | 760 | 570 = = = 21,094 1
CCBP4032/6 17403206N GV 6 700 | 760 | 620 - - - 21,688 1

X 200 | 90 G 3/4EK
CCBP4032/7 17403207N G 3/4 EK 7 850 | 910 | 670 > = = 24,282 1
CCBP4032/8 17403208N 8 850 | 910 | 720 - - - 24,876 1
CCBP4032/9 17403209N 9 850 | 910 | 770 = = = 25,470 1
CCBP4032/10 17403210N 10 1000 | 1060 | 820 - - - 28,064 1
CCBP4032/11 1740321IN il 1000 | 1060 | 870 = = = 28,658 1
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LUXOR

REGULATION SYSTEM FOR RADIANT PANELS HEATING WITH PUMP GROUP
GP 1190 AND KIT FOR HIGH TEMPERATURE KA 1191

CONSTRUCTIVE FEATURES

Press-forged parts consist of brass with limited lead content
in compliance with the current regulations: CW617N UNI EN
12165:2016. All o-rings are produced in peroxide cured EPDM.
Stainless steel components in AISI 316.

All components are provided with soft o-rings and do not
require any intermediate sealing element (PTFE, hemp, etc.).
Side connections W24x19 or G 3/4 EK with 50 mm interaxis.
The pump group GP 1190 has a @ 23 mm internal passage.

14 kW

TECHNICAL DATA

Maximum working pressure 10 bar
Maximum differential pressure 1 bar
Maximum working temperature 80 °C

TECHNICAL DATA SISTEMA CON

GP 1190 + KA 1191

Maximum working pressure 6 bar

Maximum differential pressure 1 bar

Maximum working temperature on primary side 80 °C
Maximum working temperature on secondary side 70 °C
Temperature range on secondary side 20 °C + 65 °C

Maximum thermal power 14 kW with At 10 °C and temperature
on the primary side > 70 °C

APPLICATIONS

When combined with pump group GP 1190, the kit for high
temperature KA 1191 allows to install a hot water distribution
for traditional radiator systems and a water distribution sy-
stem for radiant panels in one single cabinet.
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COMPONENTS

Pump group

Connections to circulation pump with swivel nut G 1"1/2
Seat for regulation probe of the thermostatic head
Manual air vent valve

Ball valves for pump interception

G 1” connections with soft seal

Thermometer

Differential bypass valve

Circulation pump with synchronous motor 25/60
interaxis 130 mm, energy class A

Delivery manifold for radiant panels

Regulators and flow meters, from 0,5 |/min to 5 |/min.
It is possible to open the glass for cleaning while the
system is operating

12 Low temperature circuit check valve

13 Boiler return ball valve

OCoOoONOOUA~A®WN—

g
o

14 Radiant panels return manifold

15 Valves for electrothermal regulation, with protection caps
16 Thermostatic adjustment valve

17 Delivery ball valve from boiler

18 Thermostatic head with remote sensor

19 Spring to fix the remote sensor of the thermostatic head
20 Water load/drain tap

21 Brackets

22 Contact bimetallic safety thermostat

23 Cabinet with adjustable ends, RAL 9016 white frame and
door

24 Check valve
25 Delivery manifold for primary side
26 Return manifold from primary circuit

®

245

%)
a
=)
>
p==
o
=
e
=
==
=
furw
A
S
=
e}
==
a




o
=%
=1
=1
==
S
=
e}
=
==
=
frr}
A
121
=
i}
&=
a

LUXOR’

246

HYDRAULIC SCHEME LEGEND

PREASSEMBLED GROUPS

check valve

water load/drain tap

circulation pump

ball valve

thermometer

user: radiant panels, radiators etc.
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non-return valve, the arrow
indicates
the direction of flow

manual air vent device

filter

safety valve (bypass valve)

automatic air vent device

3-way valve

check valve, regulation
and balancing

flow meter

ball check valve regulation

immersion safety thermostat

and balancing

injection valve with remote
sensor

B
L
O

5

contact safety thermostat

FUNCTION

The hot water coming from the boiler and the primary circuit
enters the pump group GP 1190 through the lockshield valve
of the kit KA 1191, which regulates the maximum quantity of
medium inside the secondary circuit, thus balancing the pri-
mary one.

The outflowing water is regulated by the thermostatic adjust-
ment valve. This valve is controlled by a thermostatic head
with remote sensor which keeps the delivery water in the ra-
diant panels at a constant pre-set temperature by mixing hot
water coming from the boiler with the one circulating in the
panels.

The system is complemented with a bypass valve both on
the primary and the secondary circuit. In case of excessive
differential pressure, the bypass valve releases the exceeding
pressure, thus protecting the components and, if thermoe-
lectric heads are employed to intercept the circuits, avoiding
noise and wear on the circulation pump.

The intervention of the thermostat must block the functio-
ning of the pump.

This type of system can supply a max thermal power of 14
kW with a At of 10°C and a temperature of > 70 °C on the
primary circuit.
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REGULATION SYSTEM FOR RADIANT PANELS HEATING WITH PUMP GROUP
GP 1190 AND KIT FOR HIGH TEMPERATURE KA 1191
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lllf KA 1191
Kit for high temperature heating
system. To combine with pump set GP
190.
CODE SIZE = €
72000040 GV 787 1 8 87,29

W’

Depth
90 mm . . .
CCBAP 4024
Distribution system for low
temperature heating + 2 connections
for high temperature (W24x19).

ARTICLE CODE SIZE ComﬁggT%Ns A B C D E F G =
CCBAP4024/2 17402402N 2 850 910 670 24,648 1
CCBAP4024/3 17402403N 3 850 910 720 25,242 1
CCBAP4024/4 17402404N 4 850 910 770 25,836 1
CCBAP4024/5 17402405N 5 1000 | 1060 | 820 28,430 1
CCBAP4024/6 17402406N - 6 1000 | 1060 870 29,024 1
CCBAP4024/7 17402407N X 7 1000 | 1060 920 200 90 W24x19 | 29,618 1
CCBAP4024/8 17402408N (W29 8 1200 | 1260 970 32,212 1
CCBAP4024/9 17402409N 9 1200 | 1260 | 1020 32,806 1
CCBAP4024/10 17402410N 10 1200 | 1260 | 1070 33,400 1
CCBAP4024/M 1740241IN n 1200 | 1260 120 33,994 1
CCBAP4024/12 17402412N 12 1300 | 1360 170 36,588 1
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CCBAP 4023
Distribution system for low

temperature heating + 3 connections
for high temperature (W24x19).

ARTICLE CODE SIZE CO:.I\'IDI?ETI;:(ISNS A B C D E} F G @
CCBAP4023/2 17402302N 2 850 910 720 - 25,218
CCBAP4023/3 17402303N 3 850 910 770 ° 25,812
CCBAP4023/4 17402304N 4 1000 | 1060 820 - 28,406
CCBAP4023/5 17402305N 5 1000 | 1060 870 ® 29,000
CCBAP4023/6 17402306N o 6 1000 | 1060 920 - 29,594
CCBAP4023/7 17402307N X 7 1200 | 1260 970 200 90 - W24x19 | 32188
CCBAP4023/8 17402308N (W29 8 1200 | 1260 | 1020 - 32,782
CCBAP4023/9 17402309N 9 1200 | 1260 | 1070 - 33,376
CCBAP4023/10 17402310N 10 1200 | 1260 120 - 33,970
CCBAP4023/11 1740231IN n 1300 | 1360 n70 - 36,564
CCBAP4023/12 17402312N 12 1300 | 1360 | 1220 - 37158

N
CCBAP 4034
Distribution system for low
temperature heating + 2 connections
for high temperature (G 3/4 EK).

ARTICLE CODE SIZE CO:.I\'I:?(;\ITI;:(ISNS A B & D = F G @
CCBAP4034/2 17403402N 2 850 910 670 - 24,648
CCBAP4034/3 17403403N 3 850 910 720 ° 25,242
CCBAP4034/4 17403404N 4 850 910 770 - 25,836
CCBAP4034/5 17403405N 5) 1000 | 1060 820 ° 28,430
CCBAP4034/6 17403406N o 6 1000 | 1060 870 - 29,024
CCBAP4034/7 17403407N X 7 1000 | 1060 920 200 90 - G 3/4 EK| 29,618
CCBAP4034/8 17403408N G 3/ EK 8 1200 | 1260 970 - 32,212
CCBAP4034/9 17403409N 9 1200 | 1260 | 1020 - 32,806
CCBAP4034/10 17403410N 10 1200 | 1260 | 1070 - 33,400
CCBAP4034/1 17403411IN n 1200 | 1260 120 = 33,994
CCBAP4034/12 17403412N 12 1300 | 1360 n70 - 36,588
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CCBAP 4033

Distribution system for low
temperature heating + 3 connections
for high temperature (G 3/4 EK).

ARTICLE CODE SIZE CO?IﬁEACr\'II'If(IBNS A B c D E F G pe=
CCBAP4033/2 |  17403302N 2 850 | 910 | 720 - 25218 | 1
CCBAP4033/3 |  17403303N 3 850 | 910 | 770 - 25812 | 1
CCBAP4033/4 |  17403304N 4 1000 | 1060 | 820 - 28406 | 1
CCBAP4033/5 |  17403305N 5 1000 | 1060 | 870 - 20000 | 1
CCBAP4033/6 |  17403306N - 6 1000 | 1060 | 920 - 20594 | 1
CCBAP4033/7 |  17403307N X 7 1200 | 1260 | 970 | 200 | 90 | - 32088 | 1
CCBAP4033/8 |  17403308N G 3/ EK 8 1200 | 1260 | 1020 - 32782 | 1
CCBAP4033/9 |  17403309N 9 1200 | 1260 | 1070 - 33376 | 1
CCBAP4033/10 |  17403310N 10 1200 | 1260 | 1120 - 33970 | 1
CCBAP4033/1l |  1740331IN 1l 1300 | 1360 | 1170 - 36564 | 1
CCBAP4033/12 |  17403312N 12 1300 | 1360 | 1220 - 37058 | 1
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FLOW RATE CHART
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REGULATION SYSTEMS FOR RADIANT PANELS HEATING WITH PUMP GROUP
GP 1190 AND KIT FOR HIGH TEMPERATURE FM 750
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| 20 kw

5 TECHNICAL DATA
(( T , Maximum working pressure 6 bar
\ '.-u'!' ( . Maximum differential pressure 1 bar
; r‘—i" Maximum working temperature on primary circuit 80 °C
e I . . . . °
- = Maximum working temperature on secondary circuit 70 °C
Temperature range on secondary circuit 20 °C + 65 °C

Max thermal power 20 kW with At 10 °C
and temperature on the primary circuit >70 °C

CONSTRUCTIVE FEATURES
| Press-forged parts consist of brass with limited lead content
in compliance with the current regulations: CW617N UNI EN
12165:2016. All o-rings are produced in peroxide cured EPDM.
Stainless steel components in AlSI 316.
All components are provided with soft o-rings and do not
require any intermediate sealing element (PTFE, hemp, etc.).

APPLICATIONS

When combined with pump group GP 1190, the kit for high
temperature FM 750 allows to install a hot water distribution
for traditional radiator systems and a water distribution sy-
stem for radiant panels in one single cabinet.

COMPONENTS

Thermostatic head with remote sensor
Thermostatic mixing valve with third way in bypass
G 3/4 fitting with soft seal

G 1” fitting with soft seal

Female connection with flat gasket

Copper pipe for bypass

Compression fitting

Balancing valve

ONOUTDA~AWN—

HYDRAULIC SCHEME
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LUXOR’

FUNCTION

The FM 750 system keeps the water in the radiant panels
at a constant, pre-set temperature by mixing the hot water
coming from the boiler with the one recirculating through the
bypass circuit.

A thermostatic valve with remote sensor measures the tem-
perature and adds hot water to the circuit accordingly, so as
to compensate the heat output of the radiant panels.

The “Flow Mix” thermostatic mixer consists of a thermostatic
mixing valve and a balancing valve. By means of a lockshield,
the latter regulates the quantity of water returning from the
radiant panels circuit to be sent to the low temperature con-
nection of the mixer.

IN THE FIRST CASE

* The mixing valve AB way must be connected to the end
part of the pump;

* The A way must be connected to the manifold of the high
temperature zone;

IN THE SECOND CASE

* The mixing valve AB must be connected to the end part of
the inlet manifold of the low temperature zone;

* The A way must be connected to the return manifold of the
high temperature zone;

PREASSEMBLED GROUPS

It is advisable to install a safety thermostat on the pump inlet
valve, so as to avoid possible damage caused by a sudden
temperature rise.

The intervention of the thermostat must block the functioning
of the pump.

This type of system can supply a maximum thermal power of
20 kW with a At of 10°C and a temperature of > 70°C on the
primary circuit.

The “Flow Mix” can be installed both on the left or right side
of the Pump Group GP 1190.

* The B way is the bypass;
* The probe of the thermostatic head must be inserted in the
top part of the pump group before installing the Flow Mix.

* The B way is the bypass;
* The probe of the thermostatic head must be inserted in the
top part of the pump group before installing the Flow Mix.
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DIMENSIONAL DRAWING
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i - N. PANEL CONNECTIONS A B €
L . WITH 2 WAYS FOR HIGH TEMPERATURE
2 910 850 670
3 910 850 720
2 4 910 850 770
© 5 1060 1000 820
0 6 1060 1000 870
®© 7 1060 1000 920
8 1260 1200 970
9 1260 1200 1020
| c | 10 1260 1200 1070
¢ 1 1260 1200 1120
12 1360 1300 1170
WITH 3 WAYS FOR HIGH TEMPERATURE
2 910 850 720
3 910 850 770
4 1060 1000 820
5 1060 1000 870
6 1060 1000 920
7 1260 1200 970
8 1260 1200 1020
9 1260 1200 1070
10 1260 1200 1120
1 1360 1300 1170
12 1360 1300 1220
i N. PANEL CONNECTIONS A B c
I b — WITH 2 WAYS FOR HIGH TEMPERATURE
2 910 850 670
3 910 850 720
3 < 4 910 850 770
R 8 5 1060 1000 820
@0 6 1060 1000 870
© 7 1060 1000 920
- 8 1260 1200 970
9 1260 1200 1020
10 1260 1200 1070
l C l 1 1260 1200 1120
— 12 1360 1300 1170
WITH 3 WAYS FOR HIGH TEMPERATURE
2 910 850 720
3 910 850 770
4 1060 1000 820
5 1060 1000 870
6 1060 1000 920
7 1260 1200 970
8 1260 1200 1020
9 1260 1200 1070
10 1260 1200 1120
1 1360 1300 1170
12 1360 1300 1220

REGULATION SYSTEMS FOR RADIANT PANELS HEATING WITH PUMP GROUP
GP 1190 AND KIT FOR HIGH TEMPERATURE

i
-t
FM 750
. Flow mix kit with bypass for mixed
if heating systems.
CODE SIZE A B c D E F G H L M N 9 = | 7
68763602 G1” 138 15 200 n 365 | G3/M4| GV 110 18 64 32 1442 1 8

253
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REGULATION SYSTEMS FOR RADIANT PANELS
HEATING WITH MIXING GROUP GM 1192

CONSTRUCTIVE FEATURES

Press-forged parts consist of brass with limited lead content
in compliance with the current regulations: CW617N UNI EN
12165:2016. All o-rings are produced in peroxide cured EPDM.
Stainless steel components in AISI 316.

All components are provided with soft o-rings and do not
require any intermediate sealing element (PTFE, hemp, etc.).
Side connections W24x19 or G 3/4 EK with 50 mm interaxis.
The pump group GM 1192 as a @ 23 mm internal passage.

APPLICATIONS

The mixing group GM 1192 is a regulation group which com-
bines a number of components in a single device able to
maintain a pre-set temperature in the radiant panels circuit of
mixed heating systems. The temperature in the panels is kept
constant by a regulating valve which mixes hot water coming
from the boiler with the low temperature one circulating in
the panels. The GM 1192 can be connected directly to Luxor
manifolds for radiant panels by means of a G 1” male fitting

20 kw

TECHNICAL DATA

Maximum working pressure 6 bar

Maximum differential pressure 1 bar

Regulation range on the bypass 0.2 + 0.7 bar

Maximum working temperature on primary circuit 80 °C
Maximum working temperature on secondary circuit 70 °C
Temperature range on secondary circuit 20 °C + 65 °C
Maximum thermal power 20 kW with At 10 °C

and temperature on the primary circuit >70 °C

with soft seal. This makes the GM 1192 particularly convenient,
since it can be kept in stock as a modular component.
Moreover, the GM 1192 makes mixed heating systems extre-
mely flexible, since the regulation group can be adjusted to
meet the future requirements of the secondary circuit. It is
therefore possible to expand the radiant panels system sim-
ply by adding outlets, without temperature or pressure issues
downstream of the group.

The GM 1192 can be set both to increase the heating capacity
and to balance pressure drops.

Finally, thanks to its great regulation capacity, the GM 1192
allows to make the secondary circuit independent from the
primary in case of replacement of important parts of the sy-
stem, for example when a new boiler with a different opera-
ting principle is installed. By means of the bypass circuit, the
circulation pump can keep on operating at design conditions.
This type of system can supply a max thermal power of 20 kW
with a temperature of the primary circuit of > 70°C.
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L 15
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27
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5 12 ;I
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3

COMPONENTS

1 Regulating valve. 7 Automatic air vent valve (1/2 connections).

With piston-like screw; fits both thermostatic heads for Operates during the loading phase by discharging the air
fixed points and 0-10 Volt thermoelectric heads. out of the group.

2 Pump shut-off valve. 8 Load / drain taps with adjustable 3/4 connection and
Allows for interception in case of maintenance and re safety cap.
placement of the circulation pump without draining the 9 Three-pieces G 1” union fitting with soft sealing art. CR
system. 498.

3 Ball valve for pump interception and balancing of the 10 G 171/2 adapters to connect the circulation pump.
secondary circuit. 11 Thermometers, measurement range 0°C to 80°C.
Allows to intercept the pump and balance pressure drops Allow to check water temperature in the delivery and re
in the radiant panels secondary circuit and those caused turn manifolds of the radiant panels in the secondary
by regulating valve “1” in the primary circuit. The regula circuit.
tion group GM 1192 is supplied with a balancing valve set 12 Union fittings for bypass pipe.

Kv=7 for applications up to 11 Kw/h, if a higher capacity is 13 Safety thermostat seat.
required, set the valve to a lower Kv. 14 Delivery manifold (radiant panels).

4 Probe seat. 15 Regulators and flow meters, capacity 0.51/mto 5 1/m.

5 Low temperature circuit shut-off valve. The glass can be removed for cleaning while the system
Only set at first start-up to adjust the pressure drop of is operating.
the water coming from the secondary circuit. To separate 16 Return manifold (radiant panels).
the primary and the secondary circuit for maintenance 17 Valves for electrothermal regulation, with protection caps.
on the primary, the lockshield must be fully closed. A 18 Brackets.
non-return valve inside the seat prevents the water in the 19 Thermostatic head with remote sensor.
primary circuit from heating up the mixing group when 20 Spring to fix the remote sensor to the thermostatic head.
the pump is off and the thermostatic head is closed. This 21 Delivery manifold (primary circuit).
valve should usually be completely open. 22 Return manifold (primary circuit).

6 Differential bypass valve. 23 Three-pieces G 1”7 union fitting with soft sealing.
Bypass valves are essential in all distribution systems 24 Delivery ball valve (boiler).
with 2-way zone valves or heating bodies with adjusment 25 Return ball valve (boiler).
valves, which enable, under certain circumstances, to by 26 Contact safety thermostat.
pass a circuit. 27 Circulation pump with 25/60 synchronous motor,

The recirculation guaranteed by the valve prevents the interaxis 130 mm, energy class A.
pump from working under improper conditions, thus 25/60 wheelbase 130 mm energy class A.
avoiding imbalances among circuits operating in parallel 28 Cabinet with adjustable ends, RAL 9016 white frame
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and noise caused by the increased speed of the medium
flowing through the adjustment devices.

and door.



HYDRAULIC SCHEME LEGEND

check valve

ball valve

non-return valve, the arrow
indicates
the direction of flow
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safety valve (bypass valve)

check valve, regulation
and balancing

ball check valve regulation
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PREASSEMBLED GROUPS

water load/drain tap

thermometer

manual air vent device

automatic air vent device

flow meter

immersion safety thermostat

®

LUXOR

circulation pump

-

user: radiant panels, radiators etc.

= filter

s

3-way valve

—C%\— and balancing I
é ! injection valve
with remote sensor 3

FUNCTION

Fixed point heating systems keep the water in the radiant
panels at a constant pre-set temperature by mixing hot water
coming from the boiler with the one circulating in the panels.
A thermostatic valve with remote sensor measures the tem-
perature and adds hot water to the circuit accordingly, so as
to compensate the heat output of the radiant panels.

It is advisable to install a security thermostat on the pump
inlet valve in order to avoid damages caused by a sudden
temperature rise.

The intervention of the thermostat must block the functio-
ning of the pump.

contact safety thermostat

The system can be complemented with a bypass valve. In
case of excessive differential pressure, the bypass valve re-
leases the exceeding pressure, thus protecting the compo-
nents and, if thermoelectric heads are employed to intercept
the circuits, avoiding noise and wear on the circulation pump.
This type of system can supply a max thermal power of 20
kW with a At of 10°C and a temperature of > 70°C on the
primary side.
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PREASSEMBLED GROUPS

REGULATION SYSTEMS FOR RADIANT PANELS HEATING

WITH MIXING GROUP GM 1192

GM 1192

Fixed point regulation group for floor
heating systems, with connection for
pump with thermostatic head.

CODE SIZE @ | = | I
72000050 CDGTx130mm | 4580 | - 1
72000050X CX G 1" X130 mm 4744 = 1
72000055 CDGT'x180mm | 4610 | - 1
GM 1193

Regulation group for floor heating
systems, with pump connection.

CODE SIZE @ | = | 7
72000052 G 1" X130 mm 4434 | - 1
72000057 G 1" x 180 mm 4464 | - 1

CB 1200

Insulation for regulation group GM 1192, with
130 mm pump connection.

CODE SIZE 9 | = | 7

72000060 - 192 2 -
CB 1205
Insulation for manifolds CD series, for
12 ways.

CODE SIZE 0 | = | 7
72000064 CDGT 156 - 6
72000066 CXGT 149 . 6
72000065 CD G 1"1/4 180 - 6

CD 4071

Kit for high temperature for mixing
group art. GM 1192.

CODE ARTICLE SIZE A B © D E F G H @
17407102N CD4071/2 o1 275 120 25 - W24x19 G1 - - 3490
17407103N CD4071/3 X 325 120 25 = W24x19 G1” = e 4050

(W24x19)
17407104N CD4071/4 375 120 25 - W24x19 G1” - - 4610
CD 4072
Kit for high temperature for mixing
group art. GM 1192.

CODE ARTICLE SIZE A B © D E F G H @
17407202N CD4072/2 o1 275 120 25 - G3/4EK| GT - - 3534
17407203N CD4072/3 X 325 120 25 = G3/4EK| GT o = 4116

G 3/4EK
17407204N CD4072/4 375 120 25 - G3/4EK| GT - - 4698
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CCBP 4026

Fixed point heating system for low
temperature (W24x19).

ARTICLE CODE SIZE Co:ﬁé;%m AlBe|lc|bp| Ee]| F G H | L =
CCBP4026/2 | 17402602N 2 500 | 560 | 360 S [ eze |
CCBP4026/3 | 17402603N 3 700 | 760 | 410 - - 22|
CCBP4026/4 | 17402604N 4 700 | 760 | 460 -] - 22408 1
CCBP4026/5 | 17402605N 5 700 | 760 | 510 ] - 2300 1
CCBP4026/6 | 17402606N 6 700 | 760 | 560 -] - | 2ssea| 1
CCBP4026/7 | 17402607N 61 7 850 | 910 | 610 - |- | 2688 | 1
X 200 | 90 | 120 |w24x19
CCBP4026/8 | 17402608N |  (W24x19) 8 850 | 910 | 660 -] - 28782 1
CCBP4026/9 | 17402609N 9 850 | 910 | 710 - - [27378 | 1
CCBP4026/10 | 17402610N 10 1000 | 1060 | 760 - | - 20070 1
CCBP4026/1 |  174026TIN 1 1000 | 1060 | 810 - | - |3z0564| 1
CCBP4026/12 |  17402612N 12 1000 | 1060 | 860 - amss |
CCBP4026/13 |  17402613N 13 1200 | 1260 | 910 - | semse |

I

Pl =

—

CCBP 4036

Fixed point heating system for low
temperature G 3/4 EK.

ARTICLE CODE SIZE COZﬁéCNr?gNS AlB|c|bp|Ee]| F G H | L =
CCBP4036/2 | 17403602N 2 500 | 560 | 360 o eze |
CCBP4036/3 | 17403603N 3 700 | 760 | 410 - 22|
CCBP4036/4 | 17403604N 4 700 | 760 | 460 -] - 22408 | 1
CCBP4036/5 | 17403605N 5 700 | 760 | 510 |- 23000 1
CCBP4036/6 | 17403606N 6 700 | 760 | 560 ] | a3sea|
CCBPA4036/7 | 17403607N GT 7 850 | 910 | 610 - | - | oee8| 1
X 200 | 90 | 120 |G3/4EK
CCBP4036/8 | 17403608N G 3/4EK 8 850 | 910 | 660 - - | 2e782| 1
CCBP4036/9 | 17403609N 9 850 | 910 | 710 - - |73 | 1
CCBP4036/10 | 17403610N 10 1000 | 1060 | 760 -] - 20070 1
CCBP4036/11 |  1740361IN n 1000 | 1060 | 810 - | - |30564| 1
CCBP4036/12 |  17403612N 12 1000 | 1060 | 860 - | amss |
CCBP4036/13 |  17403613N 13 1200 | 1260 | 910 - | semse |
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CCBAP 4025

Low temperature distribution system
+ 2 connections for high temperature
(W24x19).

ARTICLE CODE SIZE | conmeerons A | B € | D | EF| 6 | H|L
CCBAP4025/2 | 17402502N 2 700 | 760 | 540 - - | 23648
CCBAP4025/3 | 17402503N 3 700 | 760 | 590 - - | 24242
CCBAP4025/4 | 17402504N 4 850 | 910 | 640 - - | 26,836
CCBAP4025/5 | 17402505N 5 850 | 910 | 690 - - | 27430
CCBAP4025/6 | 17402506N 6 850 | 910 | 740 - - | 28024
CCBAP4025/7 | 17402507N GV 7 1000 | 1060 | 790 - - | 30618

X 200 | 90 | 120 |W24x19
CCBAP4025/8 | 17402508N (W24x19) 8 1000 | 1060 | 840 - - 31,212
CCBAP4025/9 | 17402509N 9 1000 | 1060 | 890 - - | 31,806
CCBAP4025/10|  17402510N 10 1200 | 1260 | 940 - - | 34,400
CCBAP4025/11 | 1740251IN n 1200 | 1260 | 990 - - | 34,994
CCBAP4025/12 | 17402512N 12 1200 | 1260 | 1040 - - | 35588
CCBAP4025/13 | 17402513N 13 1200 | 1260 | 1090 - - | 367182

la I

- .

. . 1 I
Depth
90 rr)nm L _ Il]
CCBAP 4027
Low temperature distribution system
+ 3 connections for high temperature
(W24x19).

ARTICLE CODE SIZE | onmmeronsl A | B c D | E|F| 6 | H|L
CCBAP4027/2 17402702N 2 700 | 760 | 590 - - 24,218
CCBAP4027/3 17402703N 3 850 | 910 | 640 - - 26,812
CCBAP4027/4 17402704N 4 850 | 910 | 690 - - 27,406
CCBAP4027/5 17402705N 5 850 | 910 740 - - 28,000
CCBAP4027/6 17402706N 6 1000 | 1060 | 790 - - 30,594
CCBAP4027/7 | 17402707N GV 7 1000 | 1060 | 840 - - 3188

X 200 90 120 | W24x19
CCBAP4027/8 17402708N (W24x19) 8 1000 | 1060 | 890 - - 31,782
CCBAP4027/9 17402709N 9 1200 | 1260 | 940 = = 34,376
CCBAP4027/10 |  17402710N 10 1200 | 1260 | 990 - - | 34970
CCBAP4027/11 | 1740271IN 1 1200 | 1260 | 1040 - - | 35564
CCBAP4027/12 17402712N 12 1200 | 1260 | 1090 - - 36,158
CCBAP4027/13 17402713N 13 1300 | 1360 | 140 = s 38,752
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CCBAP 4079

Low temperature distribution system
+ 4 connections for high temperature
(W24x19).

ARTICLE CODE SIZE Co:ﬁé;%m AlBe|lc|bp| Ee]| F G H | L =
CCBAP4079/2 |  17407902N 2 850 | 910 | 640 - - | 24788 1
CCBAP4079/3 | 17407903N 3 850 | 910 | 690 - - | 27382 1
CCBAP4079/4 | 17407904N 4 850 | 910 | 740 - - | 27976 1
CCBAP4079/5 | 17407905N 5 1000 | 1060 | 790 - - | 28570 1
CCBAP4079/6 | 17407906N 6 1000 | 1060 | 840 - - 31,164 1
CCBAP4079/7 | 17407907N GV 7 1000 | 1060 | 890 - - | 31758 1

X 200 | 90 | 120 |W24x19
CCBAP4079/8 | 17407908N (W24x19) 8 1200 | 1260 | 940 - - 32352 1
CCBAP4079/9 | 17407909N 9 1200 | 1260 | 990 - - | 34,946 1
CCBAP4079/10 |  17407910N 10 1200 | 1260 | 1040 - - | 35540 1
CCBAP4079/11 | 1740791IN n 1200 | 1260 | 1090 - - | 36134 1
CCBAP4079/12|  17407912N 12 1300 | 1360 | 1140 - - | 36728 1
CCBAP4079/13 |  17407913N 13 1300 | 1360 | 1190 - - 39322 1

=

CCBAP 4035

Low temperature distribution system
+ 2 connections for high temperature

G 3/4 EK.

ARTICLE CODE SIZE COZﬁéCNr?gNS AlB|c|bp|Ee]| F G H | L =
CCBAP4035/2 | 17403502N 2 700 | 760 | 540 T A
CCBAP4035/3 |  17403503N 3 700 | 760 | 590 |- 24242 1
CCBAP4035/4 | 17403504N 4 850 | 910 | 640 Y A
CCBAP4035/5 |  17403505N 5 850 | 910 | 690 |- 27430 |
CCBAP4035/6 |  17403506N 6 850 | 910 | 740 - | asoa |
CCBAP4035/7 |  17403507N G1 7 1000 | 1060 | 790 - |- | 0618 | 1

X 200 | 90 | 120 |G3/4EK
CCBAP4035/8 |  17403508N 6 3/4EK 8 1000 | 1060 | 840 s aae |
CCBAP4035/9 |  17403509N 9 1000 | 1060 | 890 -] - | se0e | 1
CCBAP4035/10|  17403510N 10 1200 | 1260 | 940 - |- |34400] 1
CCBAP4035/11 | 174035TIN n 1200 | 1260 | 990 -l - 34004
CCBAP4035/12|  17403512N 12 1200 | 1260 | 1040 - | - |58 | 1
CCBAP4035/13|  17403513N 13 1200 | 1260 | 1090 -l - |2 | 1
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CCBAP 4037

Low temperature distribution system
+ 3 connections for high temperature

G 3/4 EK.

ARTICLE CODE SIZE | conmeerons A | B € | D | EF| 6 | H|L
CCBAP4037/2 | 17403702N 2 700 | 760 | 590 - | a2
CCBAP4037/3 | 17403703N 3 850 | 910 | 640 - |- | 2esn
CCBAP4037/4 | 17403704N 4 850 | 910 | 690 - |- | 27406
CCBAP4037/5 | 17403705N 5 850 | 910 | 740 - | - |28000
CCBAP4037/6 | 17403706N 6 1000 | 1060 | 790 - | - | 30504
CCBAP4037/7 | 17403707N G1 7 1000 | 1060 | 840 - |- | 3ues

x 200 | 90 | 120 |G 3/4EK
CCBAP4037/8 | 17403708N | G 3/4EK 8 1000 | 1060 | 890 - | a2
CCBAP4037/9 | 17403709N 9 1200 | 1260 | 940 - - [ 3437
CCBAPA4037/10 |  17403710N 10 1200 | 1260 | 990 - - | 34970
CCBAP4037/11 | 1740371 il 1200 | 1260 | 1040 - | - | 35564
CCBAP4037/12|  17403712N 12 1200 | 1260 | 1090 N
CCBAP4037/13 | 17403713N 13 1300 | 1360 | 1140 - - | 3872

————

o=

o

B

W

Profondita

90 mm L J m
CCBAP 4080
Low temperature distribution system
+ 4 connections for high temperature
G 3/4 EK.

ARTICLE CODE SIZE | onmmeronsl A | B c D | E|F| 6 | H|L
CCBAP4080/2 17408002N 2 850 | 910 | 640 - - 24,788
CCBAP4080/3 | 17408003N 3 850 | 910 | 690 - - 27,382
CCBAP4080/4 | 17408004N 4 850 | 910 740 - - 27,976
CCBAP4080/5 | 17408005N 5 1000 | 1060 | 790 - - 28,570
CCBAP4080/6 | 17408006N 6 1000 | 1060 | 840 - - 31164
CCBAP4080/7 | 17408007N G1 7 1000 | 1060 | 890 = ° 31,758

X 200 90 120 |G 3/4EK
CCBAP4080/8 | 17408008N G 3/4 EK 8 1200 | 1260 | 940 - - 32,352
CCBAP4080/9 | 17408009N 9 1200 | 1260 | 990 - - 34,946
CCBAP4080/10| 17408010N 10 1200 | 1260 | 1040 - - 35,540
CCBAP4080/11 |  1740801IN 1 1200 | 1260 | 1090 - - | 36134
CCBAP4080/12| 17408012N 12 1300 | 1360 | 140 - - 36,728
CCBAP4080/13|  17408013N 13 1300 | 1360 | 1190 = s 39,322
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SOLAR PUMP GROUP £
<
TECHNICAL DATA
Maximum continuous working temperature 130°C
Flow restrictor range 0.5 + 15 I/min
Thermometer range O + 160 oC
Relief valve set pressure 6 bar
Pressure gauge range O + 16 bar
Working medium water and glycol (max 50%)
TECHNICAL DATA OF THE CIRCULATOR
Grundfos Solar Model 15-65 130
Connection 1” M with flat sealing
Interaxis 130 mm
Temperature class TF 110
Max peak temperature 140 °C =
B Z
Max working pressure 10 bar //////
t
CONSTRUCTIVE FEATURES i
Press-forged parts consist of brass with limited lead content
in compliance with the current regulations: CW617N UNI EN
12165:2016.
All o-rings are produced in peroxide cured EPDM. Gaskets are i
in carbon/graphite filled PTFE G415 and the insulation shells
in black PPE (40 kg/m3).
All components are provided with soft o-rings and do not re-
quire any intermediate sealing element (PTFE, hemp, etc.).
M
[ T
i A
HYDRAULIC SCHEME LEGEND t
—D<+— check valve water load/drain tap {} circulation pump
—Det— ball valve @ thermometer § user: radiant panels, radiators etc.
—m— non-return valve, the arrow i manual air vent device e filter
indicates the direction of flow
?—‘ safety valve (bypass valve) E automatic air vent device [§Z] 3-way valve
check valve, regulation
—D%\— and balancing @ flow meter
D% Rall Chae:g \égll\;(::ienggulatlon T immersion safety thermostat
.. . .
é ; injection valve with remote contact safety thermostat
sensor 5
FUNCTION
The solar pump groups use the solar thermal energy and tran- re reached by the system.
sfer this to a fluid heat carrier which then releases it to the The groups are also equipped with interception valve for the
water necessary for the system. pump, loading and unloading valves, safety valves, flow-meter
The groups are supplied with a pump which circulates the flu- and protection cover.
id inside the system. All the components of the system are The air separator/eliminator is only in model GSP 1180.

produced in materials suitable to support the high temperatu-

263



|B PREASSEMBLED GROUPS
LUXOR’

SOLAR PUMP GROUP

o
=%
=1
=}
==
S
=
e}
=
==
=
frr}
A
121
=
i}
&=
a

D GSP 1180

Solar pump group complete with shut-
off valves with built-in thermometers,
deaerator, load/drain taps, check valves,
6 bar relief valve, insulation and flow
meter with range 0,5 to 15 I/min.

Max working temperature 130 °C.

CODE SIZE A B Cc D E F G H L @

72000010 G3/4 440 250 125 15 - - G3/4 - - 5028

D GSP 1182

Solar pump group complete with shut-off
valves with built-in thermometers, load/
drain taps, check valves, 6 bar relief valve,
insulation and flow meter with range 0,5
to 15 I/min.

Max working temperature 130 °C.

CODE SIZE A B c D E F G H L B
72000012 G3/4 440 | 250 | 125 | U5 - - ey - - | 4478
CE 1370

Digital differential control unit for solar
heating systems.

CODE SIZE 6 | = |7
! " 69011470 - 530 1 -
8 AC 1180
ﬁ Accessories for the connection

between the solar pump groups and
the expansion tank, complete with
bidirectional check valve and bracket
for wall fixing.

CODE SIZE @ = | 7

68559880 G3/4 1116 1 -
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: VS 604/S
d Automatic air vent valve 200°C - 10 @ Testing
' bar. 100%
CODE SIZE A B [ D E F G H L (9) = | (7
67791017 G3/8 17 50 9 - 40 | G3/8 - - - 138 10 100
67791021 G1/2 17 50 9 - 40 | G1/2 S - - 138 10 100
OF
. VS 601/S
Automatic air vent valve medium. @ Testing
Uf 200°C - 10 bar. 100%
CODE SIZE A B c D E F G H L @ = | (7
67790817 G3/8 17 50 9 - 46 | G3/8 - - - 154 10 100
67790821 G1/2 17 50 9 - 46 | G1/2 - - - 154 10 100
67790827 G3/4 17 50 9 - 46 | G3/4 - - - 154 10 100
- D
< [
J
. VS 603/S
| Automatic air vent valve with lateral @ Testing
P! purge 200°C - 10 bar. 100%
CODE SIZE A B c D E F G H L 9 > | 7
67790917 G3/8 14 41 9 34 40 | G3/8 - - - 160 10 100
67790921 G1/2 14 41 9 34 40 | G1/2 - - - 160 10 100
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PREASSEMBLED GROUPS

FLOW RATE CHART
REGULATING VALVE WITH THERMOSTATIC HEAD

1 2
mbar | kPa
1000 i . 100

900 | 190
800 A 80
700 470
600 60
500 i 50
400 40
300 30
200 20
100 10
90 - 9
80 8
70 7
60 6
50 5
40 A 4
y A
30 3
J
o oo A 2
/
10 09
8 0.8
0.7
6 0.6
5 0.5
a4 0.4
3 0.3
2 / 0.2
/
1 0.1
° R 88 &8 8 zgs :
b g 8 88 8 e 8 8- 8 ® 8
- o [Te) ~ o)) g g
gm = kg/h
Kvs REGULATION POS
0,9 AT=2 K 1
3,88 QM MAX 2
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SHUT-OFF VALVE

1 2
mbar kPa
1000 I : 100

900 | 490
800 - 80
700 170
600 60
500 i 50
400 40
300 30
200 20
/
4( /
100 10
90 9
80 8
70 7
60 6
50 / 5
40 4
y A
30 3
oA oo A 2
/
10 4 09 I
8 0.8
0.7
6 0.6
5 0.5
4 74 0.4
3 0.3
2 0.2
/
/
1 T 0.1
S ® 8 R 8 5] 8 8 838 e
) o o o o9 N o ¥ o998 o 8 o
N < © o O o o o O o o
- o [Te] ~ [o)] 8 g
am = kg/h
Kvs REGULATION | POS
0,09 01/2 1
0,27 1 2
0,76 1+1/2 3
0,98 2 4
1,20 241/2 5
1,46 3 6
1,70 3+1/2 7
1,93 4 8
219 4+1/2 9
2,47 5 10
2,75 5+1/2 n
3,01 all open 12
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CONDITION OF SALE

ORDERS

Contracts entered by agents or representative are not definitive until they are
regularly accepted by supplier. The orders sent either through our Agents or directly,
are accepted under the “General Sales Conditions” described in the present Price List
terms, and will agree, without reservation, to the terms below.

INCOTERMS
The consignments are always Ex works unless differently agreed in the sales contract.

PAYMENT TERMS

The payment terms are those specified in the offers and the order confirmation and
are binding.

In case of delay of payment with respect to the agreed due terms, the commercial
interest shall be calculated. The delayed payment of previous supplies will authorize
us to cancel all orders in progress. Agents and representative are not entitled to
collect credits, unless clearly authorised in writing by the supplier.

CLAIMS

Claims on quantities will be accepted within 8 days from the date of receipt of goods.
The supplier will not be responsible for missing or damaged packages, unless in the
despatch note it is clearly written “accepted with reservation”.

COURT
For any controversies the place of jurisdiction shall be: the Court of Low of Brescia.

PRICES

Prices indicated are those clearly agreed in the contract sales confirmed by our order
confirmation.

DELIVERY TERMS

The articles part of this catalogue will be consigned within a term of 90 days from
order acceptance. Any date inferior to this term is not to be considered accepted
unless confirmed in order confirmation.

The delivery times are not binding for the supplier, who will not respond for any
damages arising directly or indirectly from delivery delays, or from a total or partial
interruption of the supply.

PACKAGING

The standard packaging is at suppliers charges.

The standard packaging does not include special out of size or particular. Where any
special packaging is required this will be at customer’s charges, unless previously
agreed in writing in the contract sales.

RETURN OF GOODS
No goods will be accepted without our previous authorization.

MINIMUM ORDER VALUE

The supplier in addition to checking the feasibility will have the right to deliver orders
with a minimum value of 500 Euro.

WARRANTY

The guarantee terms refer to article 3 and 5 of the 199/44/CE Directive. The guarantee
is supported by an adequate insurance policy for the “Product Third Party Liability”.
The guarantee declines any responsibility whereas the installation and the test have
not been correctly carried out. The wholesalers and the retailers are compelled to
illustrate to their customers and installers all the useful care for a correct installation
of our materials.

CATALOGUE VALIDY

lllustrations, data and references published in this issue are not binding on the supplier
who reserves the right to make reasonable changes, both technical and commercial,
at his discretion at any time, still without lowering the design performance of the
goods.



