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[image: image2.png]1 Strategy, main objectives.

“The reputation of our thermal dives is now unrivalled and we lead the market n th area of 2-point
control or buiding automation

Our objective is not merely to maintain this positon n the 2-point control sector, but also 1o estabish
out positon fo continuous contrals. In additon to our currently available range of AXM1 175 valve
drives, we are offering you a new technology for continuous Gontrol - a dive which offers the same
features and some with even higher performance, bt n a less expensive price category. These
requirements have led o the:

AXS111S continuous drive for unit valves

Itis possie to achieve tis objective because this drive has very good performance features. It
transrits a inear 0,10V signal to the valve and 10...0V is also selectable i the same drve. The
arive is silent and has boen given a visually aliraciive design. Insialation is very simpl - the bayonet
method s used. Other features are shown below in this information sheet.

“The fan coil market is a growth market, and our new continuous drive for unit valves s the soluton to
replace conventinal 3-point controls

The AXS111S is extremely suitable as an OEM product and we offer you every possibilty for
‘applying customer logos, elc.

In the same housing, we also offer another version of the AXT111 thermal drive - this version has an
integrated auxilary contact, The auxiiary contact switches at 40% of the siroke.

Main objectives for this range:

« to offer a complete and competitive range with perfect de

« o win market shares with innovative technologies and high customer benefit
« o win OEM customers together with a new range of unit drives.

« toattain an annual sales volume of at least 100,000 units (corresponding to 17%
of the European market) after a start.up period of 3 years

« immediate start of delivery for a types

<
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[image: image3.png]Our clientele is very wide ranging - here are a few examples:

o system houses
maintenance companies and faciity management providers

« plamners

‘complete solution for HVAC, mainly for individual room control

.« oEm
ventiation technology
manufacturers of heat and cold exchangers
airhanding units
‘compact centralair conditioning units
manufacturers of ceiing cooling systems.

« vholesale trade.

« plant engineers and installers

2 Technology, arguments

Both the drives - the continuous version and the one with the auxiiary contact - have been developed
on the basis of the same concept and n the same housing.

The essential dfferences between the two types are as follows:

continuous: with electronics and Hallsensor to monitor the stroke
wih auxiiary confact.  builin auxiiary swich

The difference in elation o the present AXT105 and AXT 111 drives s that - ke the existing thermal
arives - these drives cannot be changed over rom "normally closed” to “normaly open”. I the voltage
fails, the spring inthe drive will alvays move o the "normally closed” positon or, when viewed from
the valve, the spindle of the valve s pushed into the valve housing.

The AXS111S continuous valve drive

Housing (nsid

Magnetic sensor

Expansion element

Bayonet ring

Electronics.

Spring guide

\ Cable connection
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[image: image4.png]Please note that as far as the elecironic design is concemed, this description always refers o the

continuous drive, notthe thermal drve.

“The reason fortis is that thermal drives are aiways compared with waiting times and slow runring

times, bt tis is not always desirable for control purposes. As the continuous drive can control
auickly after the heating-up period, and to avold comparing twith cives that featur thermal

behaviour, we shallbanish the word “thermal” atogether and only describe the “continuous drive™

from nowon.

The technology that s applied to produce @ inear movement corresponds fo the AXT 11 drive. An
overload-protecied expansion element is slecricaly heated, and it produces a stroke movement. The
buitin Hall sensor monitrs this stroke and signals the position o the efectronics. Ths technology
makes t possiti to divide the 0...10 V or 10..0 V signal on the specified siroke. Every divergence,

o matter how smal is intercepted and corrected by supplying or withdraving power.

The slectronics

“The electronics convert the continuous control signal into a 2-point signal
sensor (Hall sensor) moniors the stroke of 4.5 mm
g can be pre-adjusted n the factory
for smallr irokes of up fo 3 mm. The electronics also make it possible
to implement partial ranges so that a continuous cive can be obiained
with partal anges of 010 4.5V and 5.5 {0 10V (fr 0..100% siroke). No
other setings are possibl.

“The control current s very low. Direction of operation 1; the principle of
these electronics s the ivision o the cantrol voltage at 5 V. Between 0.6
and 5V, the electronics will not take any current rom the controller but

instead wil supply 15 1A, From 5V and up 1o 10V the control current wil
be a maximum of 15 A, Wih directon of operation 2, current of 10 yA s
taken. The intemal resstance is 800 k0. Thariks to this pincipl, several

continuous drives can be connected in paralel to one output i the case of the following controllers

[Draving] Current progression - Directon of operation 2 - Directon of operation 1 - Contral voftage

~
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[image: image5.png]Types Number ofdrives | [Types Number of drives
EVY170 10x NRT105 5x
Evsta1 10x NRT300 5x
EVL210 5x RDT100 5x
EvL220 5x RDT300 5x
EYRO20 5x Spit range unit 8x

ecos 5x

novaFiex 5x

Ifthe cive s used with non-Sauter controllers and more than 3 drives are connected to the same
output signal, the specifcations forthe conlroller must be sent to Sauter Basel o check the-
feasibily. Ther is a risk that the contraler elecironics wil give ise o a low voltage which will
prevent the drive from closing the valve completey.

‘The magnetie sensar (Hall sensor)
A magnefic sensor has been used in order o ensure the positon of the drive.
“The advantage of ths solution is that this posiion wil never change again after
the device has been calbrated. The sensor i neither dust-sensitive ke a ight
sensor, nor temperature-sensitve like an induciive sensor. This soluton allows a
100% guarantee of parallel unning for several drives. What is more, the daily
adjustment required on competitors' products is not needed with this solfion.

‘The required direction of operation can be selected on the continuous

ane. o
Diecion of aperation 1 selcted when he red cable (3 i &
comnecte. Tne o vae VXL (1w VUL an h vy “

v BUL ar ciosed a0V and cpenad at 10V, The eistng L.

Ve s  revers urcton <
Drecton o spaeton 25 st whan i cble o
‘connected. The through valve VXL (new: VUL) and the three-way O%OV aupasgraly 10V
Ve BUL re co 10V and open 10 o

It should be noted that remote switchover must not occur, even though there i the possibilty of
‘double connection for the direction of operation. Only directon of operation 1 o directon of operation
2 must be connected. To avoid a functioning error, we recommend that you cut off o insulate the
leads that are ot being used.

[Draving]) Directon of operation 2 - Directon of operation 1 - Output signal
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[image: image6.png]‘Standoy mode

A Standby mode i buil into the continuous drive. With direction of operation 1, fthe conirol voltage
fals below 0.5V, the voliage on the heating element is switched off. Similarly wih direction of
operation 2, if he control votage is mor than 8.5V, he valtage on the heating element i swiched
off. In Standby mode, the power consumpton is only 25 mA.

Running time:

“The running ime can be spit into two parts -

Pre-heating time and time after Standby mode:

in the cold conition, the drive requies a pre-heating fime of approx. 80s. The same time s also
needed i the drive is in Standby positon for mare than 6 minutes. Atenvards, the drive is suiable for
control purposes.

Contro:

ifthe drive is in control mode, the stroke of 4.5 mm is achieved in approx. 86 5. A change of 1 mm of
siroke can be achieved wihin 13.5 o 30 5. This tolerance depends on the fme, or on how long the
drive remained stationary in ths posion before the command for the change of positon was gven.

vllﬂ‘uphm ~
P £
i
1. :
i
:
:
‘
Sy FETIACT 0 &

‘Assembly with "plug & play” valves

A new assembly process has been used for this drive:this s the bayonet mathod. The bayonet nuts
screwed onto the valve, the ive can be pushad onta it with no effort and the bayonet ring s tumed
through a 30° angle ofroation to fx the drive on the valve. To obtain a secure fixure, § "snappers”
have been fited, and a cick mechanisr also deploys before the imit stop postion is reached. This
feature guarantees that the drive cannot become detached during operation.
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[image: image7.png]10 orderto it the rives onto the various compatior valves, we offer you the bayonet nu, thread M28
1.5, Other fings can be developed depending on the number of unis required

At present,the standard ring can be screwed onto al available adapters, which enables the
continuous drives to be fited on all commonly used valves.

Desian
“The design has also been improved even further for this new generation of drves. As you would
‘expect,the position indicator i present. The Sauter logo no longer appears on the cover, but directy
above the pasiton indicator instead.

These continuous dives can also be obtained in a neulral version (without ogo) and they can be
finished with a customer logo a5 wel. The customer logos are manufactured by Sauter ree of
charge, provided that there is a written order for at least 5,000 unis per year. I additon, the
customer logo can be positioned diractly on the nameplate; n this case, t should be noted that the
requirement must be a minimum of 1,000 units and the quantity per cal-off must be at least 400
units.

“The diameter of the AXT111 and AXT105 has been retained, and the new madels are just 1 mim
higher.

Cable length
s standard, the drive i fted with a cable length of 2 m. This cable length s able to cover the most
frequent applications and itis chiefly required for the fan-coil applications. 24V-Versions with cable:
lengths of § m and 7 m can be obtained from us ex stock. Longer cables are problematic because
the leacin sieeve is injected directly onto the cable; this also entais long delivery periods and higher
costs

O request, and depending on the number o unis, it s possibl to obtain a version with a halogen-
free cable for an additonal charge.
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[image: image8.png]The therma valve drive with auxilary contact AXT111

Housing (nside)

Expansion element ' Awiiary switch
Indicator
Bayonetfing Cable connection

“This valve chive has a builtin auxiiary contact which swiches at between 35% and 50% of the
siroke. The power for this auxiiary contacts is 3 A for esistive loads and 2 A for inducive loads.
The contact closes when the stroke reaches 36% or 50 % of s total extent.

‘The following two types are available:
» AXTI11F212 for the 24 version, only 24V may be connected through the ausiary contact

 AXT1117210 for the 230V version, only 230 may be connected through the auxlary contact,
“The diive i buit oo the valve in the same way as the continuous valve drive, using a bayonet lock,

‘and the dimensions are the same. You wifind further technicaldata in the PDS for termal drive:
AXTI1

General
A bayonet lock is used for his new generation of drives for unitvalves. Unike the competitor
producs, this lock s secure and wil not come loose of ts own accord. I is designed so tht t can be
fitld on the current thermal drives as well. OEM customers can also use these locks or their drives -
this can be done without modiying the lower section of he dve. As i also the case with previous.
versions, we shall retan the metaling and no changs s foreseen here for the tims being.

Accessories

Al adapters currenty lsted fo the thermal drives can be used, as wellas the accessories for
overhead intalition.
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[image: image9.png]Features, advantages and benefits

Feature Advantage Benefit

Price Compatiive price: Favourably priced as compared to
the present solution with motors and
gears.

Competiive with rivas offerng the

same solution.
Maintenance-free The drive is maintenance-free.
Electronics. Gontinuous control is possile A final contrl slement for

continuous control can be created
together with the unit valves.

Orecton of operaton The direction of operaton can be
selected on the same drive
No readjustment s required; parallel

Stoke monfiing runming of several drives is

guaranteed.
Sent The drive can be used everywhere  Only a drive of this type s suitable
for ooms with requirements for
sience.
Plug and play Simple, safe instaltion Instalaton on the valve is very
installaion simple. The nutis screwed ono the

valve and the drive is pushed on.
Instalaton outlay is reduced to a
minimum,

Design Visually atiractive design wits  The drive can be installed in ooms
cleverly implemented functionally  as well as intermediate celings.

Design vith auxilary | Auxiiary contact i infegrated or as | Sauter offrs both solutions and the
contact an accessory customer can choose between the.
version with the inegrated switch or
an accessory on the existing
AXTI11 drive.
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[image: image10.png]3 Applications

“The confinuous valve drives are used in combination with urit valves, regardiess of whether these
are Sauter valves of non-Sauter valves. The scope of se for the valve-and-dfive combination is
limited 1o mecium temperatures of betwsen +2° and +100°C.

Attetion has to be paid to the valve function. With the new range of valves (BULIVUL) this is not a
problem: whether they are through valves or three-way valves, all of them close in the same direction
or “normaly closed” With non-Sauter products or valves in our VXL and BXL ranges, attention has to
be paid 0 the function. These through valves generally close by selecting directon of operaton 1
with a control voltage of 0 Vols. To achieve the same funciion on a threa-way valve, wih the conlrol
passage closed at 0 Vols, direction of operation 2 must be selected

An extensive range of adapters is available nowadays for combinations with non-Sauter valves. We
‘examine every suggestion forfurther developments in this area so thal we can manufacture a
Suitable adaper f substantial unit numbers are forecast. It is very important for us ifyou can make
potental valves available o us fr this purpose, togethir with the technical information

“The continuous drive is structured so that - depending on the unit numbers - itis not necessary 1o
develop the adapters, however consideration can be given to the possiilty of using the customer's
own bayonet fing

4 Market size / Sauter’s positioning / competition
“The European market for conlinuous unit valve drives comprises mechanical valve drives and

continuous valve drives with expansion element technology. Taken togeter, tis market s estimated
81650,000 units and the worldide market i estimated a 1,200,000 unit.

“The present market volume for the silent solution is approx. 150,000 units. By introducing ths new
range, we shall be able o secure 33% of this volume against our two competitors. n the uture, and
e to lower prices, ives with this technology wil penelrate the market share for motorised valve
arives. Our share of he European market volume of 650,000 units must increase to 80,000 units
(12%). This means that it is perfecty realistic to achieve a sales volume of 100,000 unis or 17%.

‘Today and Sauter with AXM117 The future, with continuous valve drives.
650,000 units pa 650,000 units p.a.
oo Bsauer " 2% Sauter
o siomens o asiomons.
- 2% Ddomnson 0 Taotnson
Honeywall m DHoneywel
3 aoniennoft 5% ausniennor
BaTmomson aBaThomson
@0anoss mDantoss
P Doters 1o owers
e e

PLLO30530_FPrdoc 10115



[image: image11.png]‘Sauter valve drives and the competition
+ Who are the main competitors in this sector?

The competitors in this sector have to be divided info two groups:
> Group 1:  concept: motor / gear
> Group2:  concept: similar to Sauter

Group 1 (motorigear

Siemens SSA/SSB/ S5C/ SSPBT

Honeywell 74108028 | M7410E1002

Johnson VA-7452-1001 1 VAT452-9001

Others Heimeier, Mut, Satchwel, Control, Kisback & Peter, TAC, etc.
er soltion

Mehlenhoff  Alphaschive 3 (or generation 4, available in September 2003)

Danfoss. ABNM (OEM variant of Mohiennoff)

BehraThomson X7 594 02 024 10

To enable a comparison with the competiion, only those drives with the same technology have
been compared to the AXS111S continuous drives. We cannol draw this comparison vith drives
that use motors, because their prce categryis 0o high, they are not ilent, they require

extensive instalaton, they offer no additonal functons and their mensions are diffrent (arger)

 How is the connection with the valve implemented?

‘Apart fom Mohlenhoff, who have implemented a plug-ype connection, screwing i the main
method used. Both solutons offer advantages - screwing provides a secure mechanical
‘connection, but with the plug-in or bayonet lock methods, the instalation time is shorter. Sauter
offers both solutions. The bayonet lock i ixed at five paints, s0 as to guarantee a high level of
mechanical safety. On the Mohlenhoff product, only two plastic connections are present which is
ot deal, as forces of 125N cannot be appiied to them

« Parallel running always guaranteed with Sauter devices- comparison with competitors

‘The diives are adjusted in the factory so that a pre-tension of a least 0.2 mim s ahways present
on the valve, depending on the olerance. This accurate seting guarantees that the valves always
operate in paralel.

On competitors products, the lower it top of the valveis taken as th reference. This it stop.
is only appicable for through valves; t cannot be used s a reference on the moden nor-Sauter
three-way valves - the control passage should be approached. Due fo the lechnology used fo
monitor the siroke, an adjustment has to be made every day. The influence of dust and
temperature ifferences make i impossible o guarantee that paralel running wil be possible. In
contrast to our devices, running errors of up to 40% are possible with competitors’ products.

PLLO30530_FPrdoc it



[image: image12.png]« Magnetic feedback - why?

The magnetic sensor was selected as the best o the three potential solutions. Uniike liht
sensors, magnetic sensors are not dependent on dust and temperature. What is more, the ageing
process on the Mohlenhof soluton with the iht sensor starts more quickly than with magnetic

« Why does Sauter have a thrust of 126N7

Athrustof 125N makes it possible 1o overcome a igh diffrentialpressure i the valve. Wit the.
Sauter product,this force is ahweys provided via the buit-in spring, The drive is protected against
pressure surges fom the system in this way. It i also protected against incorrect installatio, and
the drive may be fitied onto the valve while i is connected to the voltage supply.

With the ivalproducts, atention has o be paid to ensure that the dive is ot triggered when
instaling the valve. Ifthe cive has performed a stroke, the adjustment wil no longer be corect
and there i a risk thl the expansion slement vl be damaged. The damage s caused by the
diroct use of the axle on the expansion element. When the valve is pushed on, tis axie is
pressed nto the expansion element where it exerts pressure on the seal

« The Sauter drive performs a stroke of 4.5mm

“The farge siroke of 4.5 mm guarantees that the Sauter drive can b fited on every unit valve,
With 4 5mm stroke, t s also possible fo produce a characteristic curve in a valve which is
impossible ith a stroke of 2.5 or 3mm. This is why it i possibe to use a valve with an equal-
percentage characteristc (such as the VUL or BUL valve from Sauter) to produce one which is
suitable for coninuous control,

Ifthe dive only produces a sizoke of 2.5mm or 3, it is ot possibl to conlrol al valves (Sauter

VULIBUL valves). Either the flow rate is not achieved with the through valve, or the bypass of the
three-way valve is not closed.

« Standby mode - but only with Sauter

I order to save energy, Sauter has chosen the solution with Standby mode. As wel s saving
power, this also protects the drive. If heating or cooing i ot wanted, he heating for the
‘expansion element s switched off automatcaly. Power consumptio is recuced o the minimum
‘and this also increases the lfetime ofthe dive.

+ The undesirable influence of the ambient temperature: an imporiant point

Ifthe ambient temperature becomes 100 high,there i a isk that the ciive wil ot close 100% o
that it wil perform  stroke of fs own accord. This makes it important o keep the il
temperature as high as possible. With the Sauter drive, ths point is above 60°C, athough tis
lsted as 50°C on the datasheat,

O the competitrs' products, this temperature is not more than 45°C, or is @ maximum of 50°C,
50 the influence of ambient factors becomes increasingly Important
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[image: image13.png]Competitive edges of the AXS111S at a glance

‘Sauter Features” Mehlenhoff Behr & Thomson
1. Simple assembly Plug in with adapter Screwing
Plug and play 3rd generation dificult to
Plug and tum access
2. Sttoke adjustment, precisely  Adapts tothe stroke, pre- | Adapts 1o the stroke, pre-
setinthe factory, mechanical fension not alvays tension not aiways.
and relable pre-tension guaranteed guaranteed
3. Nore-adustment needed, Day re-adjustment needed, | Daiy re-adjustment needled
parallel unning guaranteed  parallel unning not possible | paralelrunning not always.
guaranteed
4. Feedback and stroke. Wih light barrir, temperature- | With inductive sensor, voliage.
monitoring with magnetic  and dust-dependen, oumoded | tolerance and temperature-
sensor dependent
5. Thrustof 125N only 100N only SN
6. Large siroke of 4 5mm Nominal sroke: max. 3.5 mm_ | Nominal stroke: max. 3. mm
‘Controlstroke: only 3mm | Controlstroke: only 2.5 mm
7. Switch-on current: 230 mA 250mA 270mA
Current duing operaton. s0mA 70 mA
70mA
8. In Standby mode: 25mA No Standby, always No Standby, ahways
80mA 70 mA
9. Running time simiar to Sauter similar to Sauter
10 Ambient temperature up fo max 50°C max. 45°C
50°C, stroke starts at60°C higher - drive performs a siroke | higher - cive performs a
siroke.
11.Type of protection; IP44 ndication of IP44 questionable 1P44 vertical
vertical, IP42 other posiions - posiin indicator s not tight | 1P43 other postions
12. Cable length: 2m only 1m only 0.6m
13. Positon indicator ves yes
14 Dimensions, design simiar, design is good larger, design s old
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[image: image14.png]5 Field test results / references

‘Soveral tests were caried out bafore a start was made on developing the confinuous valve crive.
“The potentialsolution for the feedback was also examined in paraliel with the tests. This soon led fo
the finding that a contact-free, digtal solution i required. The decision n favour of a magnetic Hall
sensor was taken.

“The firs test was started in July 2001. Elecironics and a feedback were bl onto the basis of an
AXT105 It was possible to start the firstlong-term test which was completed on 23 July 2003. The
results were excellent: 230,000 cycles were attained! This test was conducted with 5 devices and
after it was completed, al§ devices were st able o function, with the technical data stl within the
tolerances.

Another test with stereolthography components and 10 drives was launched in Decerber 2002. At
present, 56,000 cycles have boen achieved and the resulls are very good: parallel uning s sl
‘guaranteed and the 10 devices are 100% witin the tolerances

Another long-term test was started n February of tis year, this time wih original parts from the tool.
20,000 cycles have been reached up to now. As the mechanical strength of the definiive material is
substantialy greater than for the sterealithography components, a substanialy higher number of
ycles is expected than the number achieved in the preceing long-term test

“The bayonet lck has been - and wil continue to be - tested.In this connection, the mechanical
fixture between the bayanet ing and the bayonet nut is being tested. This fest s being carried out
with a force of 200N, The results here are also very positve: after 210,000 cycles, no parts have
broken on any ofthe 10 units and th est s continuing
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[image: image15.png]6 Service

“The valve drives are maintenance-free. Several spare parts are offred, such as the position
indicator, the stroke component,the inspection window and the bayonet rng.

7 Communication strategy

“The following documents are available for the marke launch:

POS continuous vaive drive AXS111S 85014

PDS thermal valve crive AXT1 11 ss012

Brochure: continuous valve dive AXS111S 70010170003

PowerPaint presentation, sales and engineering in preparation, W 25103 is available
Product nformation on valve iives P103:053, 0412003

Publcation in Sauter Facts Facis No. 10

Publcation on Intemet Homepage of Fr. Sauter AG

Information on Sauter Itranet as of June 2003

Fair presentation at the 1SH Frankfur in March 2003
Varous trade fars in Europe

Fabien Peter
Product Manager, Valves / Dives

AXT105/AXT111/AXS111S
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