Thinking solutions.

Intelligent pressure maintenance of
combined Heating-cooling Systems

Automated Change-0ver-Systems
——

Compact solutions for hydraulic design
of circulating systems with
combined heating/cooling elements



Reflex—

a powerful brand for decades

Reflex Winkelmann GmbH— part of the Building+
Industry division—is a leading provider of high guality
heating and hot water supply technology systems.
Under its Reflex brand, the company, which has its
headquarters in Ahlen in the German region of West-
phalia, develops, produces and sells not only diaphragm
expansion vessels, but also innovative components
and holistic solutions for pressure maintenance,

water make-up, degassing and water treatment,
storage water tanks and plate heat exchangers, as
well as hydraulic manifold and tank components.
Reflex Winkelmann GmbH has about 2,000 employees
worldwide, giving it an international presence in all
major markets.

With its energy-efficient and sustainable products,
the company is already doing its bit to help the
environment, as evidenced by its commitment to
sustainability and the climate policy goals agreed by
the German Federal Government. This support is
built on proven technologies and future-oriented
innovations. What's more, Reflex Winkelmann GmbH
works together with others as equals, always maintains
its focus on the customer and offers additional
services such as its own factory service centre fleet
and a comprehensive range of training options.
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Heating-Cooling-Systems

The heating and cooling of spaces using the same transfer devices
is an approach that is becoming increasingly common, particu-
larly in commercial buildings, where state of the art technology

is used to maintain a comfortable and safe working climate.

This architecturally influenced comfort requirement is achieved by
using either heating or chilled water beams, when the concrete
structure, is used as an active component, or space heating/cooling
devices located in the void above suspended ceilings. The units
known as Fan Coil Units, or FCUs. The FCUs have fans that blow a
combination of fresh and recirculated air across heating and cool-
ing heat exchangers. On a ‘wet’ system, there will be connection to

a four-pipe supply, with flow and return for both heating and cool-
ing. Modulation of valves changes the space temperature, this can
be either through the setting of thermostats by the space users, or
as is becoming more prevalent, active monitoring by the Building
Management System (BMS). Compatible components such as
6-way ball-valves are available in the market, in a wide range.
Despite the shared consumers/FCUs, the design phase is based
simply on the assumption of separate boiler/chiller circuits. In most
instances, on these apparently complex systems, simple heating

or cooling circuits are from and back to these devices in parallel.
The fresh and exhaust air, to and from the FCUs, is ducted from

Consumer/producer
Redundant or connected pressurisation

Connected systems with redundant/
alternative heat supply

with system-autarcic or connected
pressurisation




General information

and back to units known as Air Handling Units (AHUs). These are The AHUs are generally fed by the same boilers and chillers, as
generally located in a plantroom, with fresh air being ducted in the FCUs, so when calculating system content at the design stage,
from outside the building. Fans are used to both draw the fresh the potential volume of associated pipework and heat exchangers,
air in, and force it out to the FCUs, located around the building. should be allowed for.

Dependant on the outside ambient temperature, the fresh air sup-
ply may be pre-heated/cooled by passing through heat exchang- Caution!
ers. The BMS dictates which heat exchangers are to be active :

and modulates control valves accordingly. Exhaust air also passes e tiking Sboubheating fcbling Systems on e

through the AHUs, where sometimes, heat is reclaimed. change—over—systems,.supply ISR S coq—
sumers are meant, which are used for both heating

and cooling purposes and are supplied by different
generator circuits.

( Cooling flow ) ( Heating flow )

Change-Over-System

connected system, heating/cooling,
temporary switch-over with generator
circuit-specific pressure maintenance
incl. heat transfer mass compensation

Change-Over-System

Additionally, with pure cooling or
heating consumers, pressurisation in the
generator circuit incl. heat transfer mass
compensation

L

S R | N S e




Heating-Cooling-Systems

lllustration 1
4-pipe system with four 2-way actuators for flow
and return connections.
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lllustration 3
4-pipe system with a motor-controlled 6-way actuator.
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The diagrams serve only to illustrate the connections. They must be adapted and
specified according to local conditions.

lllustration 2
4-pipe system with two motor-controlled 2-way actuators
and one 3-way actuator for the returns.

[P 2o = e

lllustration &
4-pipe system with two motor-controlled 3-way actuators.

e

Heating flow



If the examples of hydraulic circuits on the previous pages are not
fully implemented or if there is a lack of correct function, hydraulic
problems almost always occur. Just as frequently these resultin
assumed malfunctions in the pressurisation system.

Volume flow in transfer pipe

A permanent volume flow in an existing transfer pipe
indicates a simultaneously existing but negatively
acting other connection between heating and cooling
circuits. This can be an indicator for incorrect function-
ing of the heating and cooling systems.

Pressure maintenance without hydraulic

connection of the circuits (transfer pipe)

If a transfer pipe is not used for static pressurisation in
both networks or in mixed systems with dynamic and
static pressurisation, temporary very large pressure
differences can occur between the circuits, e.g. due

to a temperature-induced mass transfer of the heat
transfer medium.

Filling level in the pressure maintenance system
Repeated overfilling during heating-water pressur-
isation or necessary make-up in the cooling-water
network.

Hydraulic circuits

Example:

In the heating system the pump delivers the medium to
the consumer. At the consumer, the heating return valve
is not open, rather the cooling return valve and the
circuit is closed by the transfer pipe.

— Flow via transfer pipe!

Example:

These may then be reduced by switching or valve
leakage rates. This can lead, among other things, to
un-desired water hammer and the associated noises.
If the corresponding valve design prevents overflow

in the event of changeover, a medium-term negative
pressure formation is to be expected due to emptying,
especially in the cooling water circuit.

Example:

Return of the displaced water is not possible because
there is no permanent hydraulic connection of the
circuits and the necessary communication of the pres-
surisation system is also missing.

reflex



Heating-Cooling-Systems

Planning guidelines

Initial situation

Systems that are obviously hydraulically separate (e.g., heating of the systems associated with the heat transfer medium solely as
circuit, cooling circuit) but which are temporarily using the same a result of the thermal load cases in the consumers, and must also
consumers (change-over) are already included in the mass-balance  be treated accordingly:

&‘ 1 . Mass transfer

Each time the consumers are switched (from cooling to heating — or heating
to cooling), heat transfer medium (e.g. water) is moved from one circuit to the
Princip|es other. Due to the different temperatures of the heating or cooling medium, it
then has a different density dependent on the previous operating case.

As a result, if the medium content (volume) in the heating/cooling element
remains constant, the corresponding differential water mass must be replaced
or discharged by the respective active system. When switching from cooling

to heating, more mass of the heat transfer medium is displaced than when
switching from heating to cooling. Especially the latter changeover type and
the associated mass transfer can lead to a pressure drop or disfunction of the
pressurisation system up to and including the pressure loss below the allowed
minimum working pressure in the cooling circuit.

Also, the mass of water received by the heating system may not be prob-
lem-free from the pressurisation point of view and may overfill the system.
This normal behaviour must be taken into account accordingly.

{550 For corresponding recommendations see variants for integration p. 16 — 19

2 . Media mixing
Due to the mass displacement that occurs and the resulting mixing of the
media from both generating circuits, the media must have the same properties
from the outset (e.g. water quality, glycol concentration). For this reason, the
corresponding underlying planning principles and/or materials used must also
be adapted.

3 . Pressurisation when the consumer is at a standstill
It must be ensured that a combined heating/cooling element with shutoffs in
both flow and return, especially at a standstill, cannot build up a high or low
pressure (valve's own relief circuit, secure permanent connection to a pressur-
ised generator circuit).



Planning guidelines

It is possible to equip supply networks with thematically separate generator
hydraulic systems, which can, however, act temporarily and separately on
the same consumers, each with system-specific pressurisation of the same
design and function.

Pump pressurisation with connected head-symmetrical expansion vessels at
the same installation level and in the same location.

or

Dynamic pressurisation systems are connected electronically (master/slave)
and a connection (transfer pipe) is created between the circuits at the
respective hydraulic zero point.

or

Static pressurisation systems (diaphragm expansion vessels) must
be combined into a pressurisation system indirectly via a transfer pipe
that connects the circuits at the respective hydraulic zero point.

The objective is to ensure that networks with thematically separate gen-
eration hydraulics which, however, temporarily and separately act on the
same consumers, are given a common pressurisation system and are thus
hydraulically connected or must be connected at a defined point.

Heating-cooling-systems (change-over systems) should be planned hydrau-
lically in such a way that the participating generating circuits apply the same
basic hydraulic principles (admission pressurisation, holding pressurisation
position of hydraulic zero point in the circuit, e.g. upstream of the generator,
at the hydraulic zero point).

reflex 9



Heating-Cooling-Systems

Mass transfer in the heat transfer medium

Temperature-induced heat transfer medium mass-transfer
in heating/cooling operation

Case 1
Switching from heating to cooling mode

Water volume Vy,

Heating circuit including generator,
consumer and combined consumer

Water capacity Vy/cool
Proportion of a combined consumer

Differential volume AV, coo

Cooling circuit
pressure maintenance

Common consumer contents

Common consumer contents can be tem-
porarily assigned to the heating circuit, the Heating Combined use Cooling
cooling circuit or no circuit (standstill). z z
There can also be several consumers at
different stages.

Common consumer content
assigned to the heating circuit

Common consumer content that is
assigned to the cooling circuit

Common consumer content,

which is at standstill Water volume Vaucoof

combined consumer combined consumers combined consumers
assigned to heating in mixed use assigned to cooling

10



Heat-carrier mass transfer

Case 2:
Switching from cooling to heating mode

Water volume Vjcoo

Cooling water circuit including producers,
consumers and combined consumers

Water volume V;,co0
Proportion of a combined consumer

Differential volume AV, co0
Heating pressurisation

Other causes for a heat transfer medium mass-transfer

® Incorrect timing when swtiching hydraulically » Unknown/undefined other hydraulic connections
from heating to cooling mode of the networks

» |eakage rate in control or shut-off devices » Strong pressure differences when connecting
between heating/cooling water circuit isolated heating surfaces

» Defect in control or shut-off devices between
heating/ cooling circuit

Summary:
For heating/cooling water circuits with change-over

operation, mass return of the heat transfer medium
must be provided




Heating-Cooling-Systems

Example calculations

For possible temperature-related mass transfer

Key data A
Office building with 120 offices which are equipped with heating/cooling ceiling operating in change-over principle &
Heating temperature program thr /ture = 35°C/ 30°C Number of offices n =120 Pcs.
Cooling temperature program ter /te = 16°C /7 19°C Average density of heating water in heating mode py =993,0 kg/m? T
Ceiling temperature at standstill test = 20°C Average density of heating water in cooling mode py =999,0 kg/m? SerTie
Water volume heating/cooling ceiling office V¢ = 101/Pcs. Density of heating/cooling water at standstill Pse = 9983 kg/m? P
1 . Standstill—> Heating mode Calculation example
- . ) ) 998,3 kg/m?
Transition from standstill to heating mode, calculation of AVe = ch( ﬂ) - Ve =101x (—g) —101=0,05l/Pcs.
- . . . [ 993,0 kg/m?
the possible mass transfer into the active heating network
during a heating process in all offices per day. AVt =AVe xn = 0,051/Pcs. x 120 Pcs. = m
The heating network has to receive 6.0 litres per day due to
the density change during the heating process or compensate
it by pressurisation assuming this process occurs in all offices.
In 10 days this amounts to 60 litres. The filling level in the
pressurisation unit in the heating circuit increases.
2 . Heating mode — Cooling mode Calculation example
- . ) ) 993,0 kg/m?
Transition from heating to cooling mode. Calculation of the AVe =Vex (p_”) - Ve =101x (—g) —-101l=-0,061/Pcs.
. . . . N Px 999,0 kg/m?
possible mass transfer into the active cooling water circuit
during a cooling process in all offices per day. AVt =AVe xn =-0,061/Pcs. x 120 Pcs. =

The cooling circuit must supply 7.2 litres per day due to the
change in density during the cooling process, or compensate
for this by pressurisation, insofar as this process takes place in
all offices, this equates to 72 litres in 10 days. The filling level
in the pressurisation unit in the cooling water circuit decreases.

12



3 . Cooling mode — Standstill

Transition from cooling mode to standstill, calculation of the
possible mass transfer into the active cooling water circuit
during a cooling process in all offices per day.

At this point, the focus should be on the fact that a change in
density can also occur. In the neutral position of the control
elements, the pressure increases in the heating and cooling
ceiling associated with density change must be compensated.
[73]] See Example No.3 on p.7

4. Cooling mode —> Heating mode

Transition from cooling to heating mode, calculation of the
possible mass transfer into the active heating water circuit for
3 load case of this type per day in all offices per day.

The heating network must discharge 7.2 litres per day due to
the change in density during the heating process or compen-
sate for this by pressurisation, assuming this process

takes place in all offices, in 10 days this equates to 72 litres.
The filling level in the pressurisation unit of the

heating water circuit increases.

Overview

Calculation example

Calculation example

999,0 kg/m?

AVegot = AVe x 1 = 10,0071/ Pcs. x 120 Pcs.

Calculation example

_ P\ _ _ 999,0 kg/m?
AVC = VC X ( - ) Vc 101 x (—993‘0 i
AVetor =AVe xn =0,061/Pcs. x 120 Pcs.

) —101=0,0071/Pcs.

) —-101=0,061/Pcs.

D

Switching case Active network Pressurisation in the active network

standstill = heating heating circuit
2 heating = cooling cooling circuit
3 cooling—> standstill -
4 cooling —> heating heating circuit

The analysis shows that density changes alone tend to cause mass
transfers from the cooling circuit to the heating circuit.
Corresponding compensation measures in the in the area of
pressure maintenance are therefore necessary.

Filling level increases
Filling level decreases

Risk of overpressure or vacuum in the consumer

if there is no pressurisation unit for standstill/shutdown operation.

Filling level increases

13



Heating-Cooling-Systems

Problem definition standstill

Hydraulically insulated heating/cooling surface

Case 1
Switching from heating to cooling mode

7

W —
g @
closed| open open | closed closed | closed closed |closed

b et (o %o %o %o !

Vacuum!

Case 2:
Switching from cooling mode to standstill

/

P
open | closed closed| open closed | closed closed | closed

%o %o %o
ST Fe 5O 5o 3o |

| | |
Overpressure!

T N2

To provide pressure relief for combined heating/
cooling surfaces, it must be ensured at all times

that the corresponding consumers are connected
to a pressurisation system, as otherwise unwanted
under- or over-pressure may 0ccur.

14



Problem definition standstill

Solution 1:
4 x 2-way valve I
Jo — — — — =/ ")/
/ ¢
/ -
/
/® /O
closed | closed  closed | open
[ I [ |
I I I I
Solution 2:
2 x 3-way valve I
With pressure equalisation device P e ‘ | ’
v /
-
/
/
/® /D
closed I closed I open
NS
Solution 3:
6-way-ball-valve |
with pressure relief | ‘ | ’
e - - - - r - /
/ ]
/
/
/® /O

reflex 1 5



Heating-Cooling-Systems

Integration options

Principle circuit diagram

Heating/cooling ceilings (combined heating/cooling elements)

Other cooling circuits

Cooling water manifold

Hydraulically same
connection level
of pressurisation

systems

Autarcic pump
pressurisation

@ with associated extension vessels
of the same geometry and at the
same installation level

@ without other fixed defined connection
of the circuit hydraulic elements

[ Cooling flow ) ( Heating flow )

{Eooling return }{ Heating return }

Other heating circuits

Heating water manifold

B

;

© according to notes

Static pressurisation [q FJ

using diaphragm expansion |

vessel

@ with defined connection of the
circuits at the hydraulic zero point

© according to notes

Static pressurisation [# F]

using diaphragm expansion |

vessel

@ with defined connection of the
circuits at the hydraulic zero point

@ with degassing in both producer
circuits

© according to notes

—

X
®g

[£] =

Vessel
transfer
pipe
same level
Transfer pipe
= pIp:

Transfer pipe

16
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Autarcic pressure maintenance u

by means of diaphragm
pressure expansion vessel

©  with defined connection of the
circuits at the hydraulic zero point

@ with degassing in cooling circuit

© according to notes

Autarcic pressuration unit
pump controlled

©  with defined connection of the
circuits at the hydraulic zero point

@ with degassing in cooling circuit

@ optional pressurisation unit

© according to notes n m

Autarcic pressuration unit
compressor controlled

©  with defined connection of the
circuits at the hydraulic zero point

@ with degassing in in the cooling
water circuit

@ optional pressurisation unit

© according to notes n m

Pressurisation unit
with master/slave connection

©  with defined connection of the
circuit at the hydraulic zero point

© according to notes

Pressurisation unit
with temporary master/slave
connection

@ with controlled temporary
connection of the circuits at
the hydraulic zero point

© according to notes

Transfer pipe

= (]

Transfer pipe

Master/Slave Connection

Transfer pipe

Temporary Master/Slave connection

Transfer pipe

The diagrams serve only to illustrate the connections. They must be adapted and

specified according to local conditions.

Options of integration

Summary:

Interconnected

circuits with the-

matically separate generator
circuits and common con-
sumers must be connected
in 3 targeted manner at one
point due to unavoidable
temperature-related heat
transfer medium mass transfer
processes.



Heating-Cooling-Systems

Installation example

Pressurisation, degassing, replenishment and heat flow

distribution in a heating and cooling system with consumers }“m n| {"'Dj
in change-over principle. ! : '
———— R .
B E R
other cooling circuits I : I
b
I |
| I
] b
I
o+ e -
Common pump controlled pressurisation L
with vacuum spray tube degassing in the -
cooling water circuit i
ITTT i
|
Sinus compact manifold F~ — ~ ~ ~ _~ ] i Z
@ as alink between the generator and I @
the consumer circuit !
I
@ space-saving arrangement of I
flow and return . 1
@ good flow behaviour due to sinusoidal
arrangement of the flow and return
chamber
@ easy toinstall, compact design
% m cooling water buffer tank
X ©  hydraulically separates
: X the generator circuit
and the consumer Transfer pipe
circuits from each D=

other and optimises
the running time of
the chilled water
generators

@ powerful central degassing of
the system water (optionally the
make-up water)

@ permament operational reliabaility
of the entire heating/cooling system

The diagrams serve only to illustrate the connections. They must be adapted and
specified according to local conditions.

18



Options of integration

Heating-/cooling ceiling combined heating-/cooling elements

- ———

other heating circuits

[ Cooling flow J [ Heating flow )

e

[TTTT

®  hydraulically decouples i\/\ﬁ/u\/\/\i Sinus Compact manifold
the generator circuit and ﬁ
the consumer

oy
L M

|
|
L

T
ULl

@ dirt and sludge
separator for
vertical pipework

anm
5
har

@ diaphragm expansion vessel for single
protection* of the heating or cooling generators

Fi;

@ with integrated water meter for monitoring
the make-up quantity

@ System separator according to DIN 1988-100
Fillsoft Il

or DIN EN 1717 (BA), with integrated dirt trap
@ treatment of the
make-up water by

@ pressurisation, degasing and softening or
make-up in one system desalination
@ state of the art and customer-
friendly control unit

*also serves as control vessel volume for Variomat

19



Heating-Cooling Systems

Dimensioning of a transfer pipe during master-slave operation

Key data E:O/Sﬂ \, £=05

Prerequisite:

Defined or max. pressure increase in the transfer =15
pipe Apy, of max. = 0.1 bar*. ﬂ — €=15 =1 N
| E=1 |

* Target value for the pressure maintenance working range to avoid
interval operation during volume displacement

Schematic routing of transfer pipe including expansion pipes

1 . Determination of the possible total heating capacity for the pressure maintenance system
Determine based on the system characteristic curve from the diagram below

po [bar] ‘ Guideline
13,0 VS1-1/140 1. Determine desired operating point
0 via total heating capacity* and p,
10 2. Determine the actual operating point along
the system characteristic curve:
10,0
9,0 Q.. = EELU
8,0
o VS 2-1/95 The desired operating point may not correspond to the
' actual operating point!
6.0
5,0 *Total heating capacity of the heating/cold water system
4,0
desired’
30 operating point
2.0 o o —
1,0 FVSt
VS 2-1735
0 1 2 3 ! 4

Qist Qmax= 3,5 MW

2 d. Rough dimensioning of the transfer pipe

From Table 1
Transfer and expansion pipe
Balancing section
25m (15 elbows) <25 ‘\ <40 <6.0 <10.0
40m (25 elbows <18 4 <438 <85
60m (40 elbows) <15 <3.0 <40 <70

Transfer pipe size DN 25 DN 32 DN 40 DN 50

20



Dimensioning of a transfer pipe during master-slave operation

Transfer pipe length including 0‘
expansion pipe circuit A/circuit B = 40 m Density of the medium p =988 kg/m3

Number of elbows n= 25 pcs Pressure loss per unit length R = 145 Pa/m

Minimum operating pressure Ppo= 2.0 bar caused by fiction in a DN 32 straight steel pipe Calculation
Total heating capacity Q= 22MW example

2 b . Accurate dimensioning based on differentiated pressure loss calculation
for mass displacement via a transfer pipe

Calculation/ derivation |_Bempe

Total pressure loss for volume Flow mass displacement section

= Dpggat+ Dpgys + Apg =[ XX ]"'[ XX ]"’[XX] =

Apg,a = Pressure loss in the expansion pipe of pressure
maintenance circuit A

Apg,g = Pressure loss in the expansion pipe of pressure
maintenance circuit B

Apg = Pressure loss in transfer pipe section

Total of the individual resistance coefficients

Derivation of the volume flow from the max. possible heating capacity for determination of the flow velocity w

L h

. p— A l .
= Qmax x 0.68 kW x h X 3,600s 3,500 kW |x 0.68 W xh X 1020 l =8 238m3/h
- -V _ 238m*/h x4 _ -
= A T 3,600s/h x (0.0359m)? x T o8 0.67 m/s

A; = Inner pipe cross-section

17.5

Pressure loss caused by individual resistances

2
Note:

Expansion pipes and transfer pipes should be dimensioned together. *1Pa=1kg/(m x s?)

Total pressure loss for volume flow mass displacement section

= Rxl+Z =(usparm] x(4om])+( 3880ra | - (EIISNEDD

xdl 0.0968 bar

21
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Reflex added value

Our digital services
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Solutions Pro

“

The proven Reflex configuration tool

Reflex Solutions Pro—

Complete product solutions quickly and easily

The next generation of the proven configuration tool allows prod-
ucts from the entire Reflex portfolio to be individually compiled and
configured to suit a specific system, irrespective of size—from a
single-family home to residential buildings and industrial premises.

Start designing your configuration now for free:

X rsp.reflex.de/en

Whether a single product or a complete system, just choose the
application, then enter the relevant system parameters, Reflex
Solutions Pro works out the appropriate configuration quickly and
precisely. With one click, you can download the complete documen-
tation such as product dats, tender texts and BIM data.

Reflex Training— expertise gives us the edge

Close to our headquarters in Ahlen, professional craftsmen,
planners and operators gear up to meet the challenges posed by
heating and hot water supply in modern building technology. From
installation and planning to consulting and technical operation, the
Reflex Training Centre and its team aligns its programme to those
partners who want to learn more about technology, standards and
service from the horse’s mouth. Newly acquired expertise is put

22

into practice, refined and experienced straight away on Reflex
systems in a former manor house that has been refurbished to
modern-day standards in the German region of Westphalia. Real-
istic simulations and a comprehensive portfolio of systems help to
put the content learned to practical use, skilfully combining theory
with practical aspects. The Reflex4Experts training courses are now
also available online, for example, as webinars for PC, tablet or
smartphone, and include short, interesting learning units on current
and exciting topics that can be easily followed in the office, at home
or on the road.

More information is available at www.reflexkexperts.com/en

Reflex Training Center

+49 2382 7069-9581
seminare@reflex.de




Services

Our performance promise —Reflex After-Sales & Service

Supply technology systems are becoming increasingly complex.
This is true for the technology as well for documentation and
testing requirements. With Reflex After-Sales & Service, you remain
in good hands after your purchase. Our years of expertise special-
ising in the Reflex product world ensure the full safety and
functionality of your system.

= Expertise and many years of experience with all Reflex products

= Qualified personnel with expertise in the latest products
and guidelines

» Compliance with statutory regulations and therefore
also with liability and warranty provisions

» Systems optimally adapted for maximum efficiency
and functionality

You can find more information
about all our services at

www.reflex-winkelmann.com/en/
services-downloads/after-sales-service

/ AFTER SALES
W\ &SERVICE

Warranty extension to five years

From now on, you can register your system after it has been
commissioned by us or by a service partner certified by us. If you
enter into a maintenance contract at the same time, you are
entitled to a warranty extension to five years. Take advantage

of this opportunity easily at www.reflex-winkelmann.com/en/
services-downloads/after-sales-service/warranty on

our home page or simply use the sticker on your product to
access registration.

Factory service centre Technical hotline

+49 2382 7069-9505
aftersales@reflex.de

+49 2382 7069-9546
aftersales@reflex.de

Registration is not only possible at the time of
commissioning but is also valid for all systems
with @ manufacturing date of up to six months
from the year of manufacture 2020. 5
With the new online service order, we are

optimising the service for our customers even
further. It takes just a few clicks to create

the order form, and it can be processed directly
in our system. This makes our service even
faster and more customer friendly.

YEARS
GUARANTEE

Commercial processing

+49 2382 7069-7505 E
aftersales@reflex.de

[efle] 23



Further product literature and materials can be downloaded at

copies ordered from:

WINKELMANN

or hard

RE1993enB /9130549 / 04-2023
Subject to technical modifications

refley

Thinking solutions.

Reflex Winkelmann GmbH
Gersteinstrafie 19

DE-59227 Ahlen

+49 2382 7069-0

Technical Service: +49 2382 70699546



