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TECHNICAL INSTRUCTION

A/S NIRO ATOMIZER
COPENHAGEN

STARTING-UP OF ELECTRIC HEATERS

Page 1/1

Date 15/9.1970

When an electric heater has been out of operation for a longer
period (more than 3 weeks) the re-starting may give trouble

caused by leak current due to condensation and moisture in or
on the insulation materials in the heating elements.

The removal of this moisture should take place slowly (in order
not to result in short circuiting), and this is done by successive
increase of the temperature in the heating elements.
of the electric heater should always take place in the following

way:

Starting-up

A1l heating elements (or group after group) are switched on for
the first time for not more than half a minute, then they are
switched off and after approximately one minute switched on again
for half a minute,

length of the period the heater has been out of operation.

This is repeated a few times depending on the

Now the

elements are switched on and off for longer and shorter periods
respectively, and after approximately a half to one hour the heater

is ready for continuous operation.

As the absorption of moisture depends on the relative humidity of
the air, attention should, of course, be paid to the storage conditions.
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Gas and |
air pressure switches
type GW, UW, LGW |

Pressure limiter
type UB and NB

Dual pressure
switches GW/GW
for gases and air

DUNGS

technic

Technique

The GW, UW, LGW pressure
switch, the UB. NB pressure
Iimiters and the GW/GW dual
pressure switches are suitable
for connecting, disconnecting or
changing over an electric circuit,
to regulate a set nominal pres-
sure when the actual pressure
is varying.

The pressure switches may

be used as excess pressure
switches, vacuum switches or

differential pressure switches for
air and non-aggressive gases
as well as gases contained in
the DVGW work sheet G 260.
The switching point can be
quickly and easily set by means
of a calibrated knob, without

having to use a pressure gauge.

The pressure switches are test-
ed by the DVGW in accordance
with DIN 3398.

- High inlet pressure

- Easy adjustment of the
nominal value using the scale

- Small switching hysteresis

- High contact load

- Contact lug for position
marking

Application
For use with gas burners, alr-condltionlng

and filter equipment.

Publication No.
GB. 5.01.162450




Function

Excess pressure switch GW

The instrument reacts to positiv pressure
and connects, disconnects or changes
over an electric circust when the set
nominal value is exceeded.

Vacuum switch UW

The instrument reacts to a vacuum and
connects, disconnects or changes over an
electric circuil when the pressure exceeds
or falls below the set nominal value.
Vacuum: absolute value = barometer
reading minus nominal vaiue.

Differential pressure switch LGW
The instrument reacts to the pressure
differential between the two pressure
chambers and connects, disconnects or
changes over an electric circuit if the pres-
Sure exceeds or drops below the set
nominal value. No additional sealing is
required. -

May also be used as a single-action pres-
sure switch {connection via R 4" inlernal
thread). The pressure switch has two
comptetely separate pressure chambers.

Pre<cure {imiter

The  trument reacts lo excess pressure.
Shut-off occurs if the pressure exceeds or
falls below the set nominal value. After the
problem has been remedied the unit can
only be put back into operation again by
hand, by releasing the shut-off device on
the pressure limiter. The operating pres-
sure is indicated by a signai lamp.

A pressure limiter for vacuum conditions
is available on request, for which the
above data applies.

UB/1 switches and shuls off when the
pressure exceeds set point.

NB/1 switches and shuts off when the
pressure falls below set point,

Dual pressure switch Mini-Maxi

T€onnecton

This pressure switch is a comnbination of

— |

two compiete but independently working
systemns of the GW type. Adjustment of
the nominal values for both systems takes
plara independently. Both switches are
connected o a common pressure
chamber.

,[HPN.I 1

Technical Data

e v

Max. operating pressure: see brief lechnical summary

Temperature ranges  ambient lemperature  -15°C 10 +60°C
Temperature of medium -15°C to +80°C
Materiais Die cast aluminium housing for gas supply;
Diaphragms: NBR based; Switch contacts: silver nickel
Measuring connection: as a special fealure the pressure
switches can be supplied with R V4" + R %" measuring nipples
Electrical to screw terminals via PG 11, vollage 250 VAC.
connection switching capacity: ohmic 5 A, inductive 3 A cos. p 06

degree of protection {P54
standard cable inlet:

PG 11 with universal seal for cable @ 7 1o ¢ 12.5 mm

special cable inlet:

piug and socket connection with angle connector in accordance

with DIN 43650 3-pin and earthing contact

Adjusting tolerance

+159% (scaie caiibrated whilst pressure is increasing)

Schematic diagram
Switching function
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Assembly and _ (
installation instructions Pressure switches

GW, LGW, UW, NB, (iB
Pressure connection

R Y™ internal thread in accordance with
DIN 2998, centrally iocated on the under-
side. Further connections, R V4™internal
thread an the left or right hand side, as
well as an O-ring flange connection are
available on special models.

Measuring connection
A measuring connection with R 4" thread
can be fitted if desired, —

Mounting l
There are 4 symmetrically arranged holes <

# 3.7 mm, in the lower section for mount-
ing the pressure monitor on a frame or f _‘L—
 —

295

bracket using self-tapping screws.

AWxi10,

e
AW x10

Installation position 46
Arbitrary J

~ Slandarg: Horizontal

{with the diaphragm horizontal) P ol :
- Ventical -
{with the diaphragm vertical) 175

= Horizontal
{suspended, with he diaphragm 73
horizonaf) '

- For any intermediate positions please
send instailation sketches,

! . mbar m

com Y e

= Lower section
.1=Gas connection R V4"
2 = Measuring connection B 5
.3 = Differentat connection R Y&" for LGW @ , £

1
1
1
1
2 =~Diaphragm

3 =Washer

4 = Switch housing

5 =Snap-action contact spring
6 = Adjusting scale

7 =Connection terminals

8

9

= PG-11 connection ‘ ’ ;
= Prolective cover ¥ —rt




Gas and N

air pressure switches
type GW, UW, LGW
Pressure limiter
type UB and NB

Dual pressure
switches GW/GW
for gases and air

DUNGS®

technic
Brief technical summary
Type Ordering  Adjusting Switching Air Gas Max operating
No, range (mbar) differential (mbar) pressure {mbar)
~ Gas and air Gw3 030049 04-3 =03 "X X 800
pressure switch GW10 ' 031948 1-10 =04 X X 600
: GW S50 I Q31955 25-50 =1 X X 6800
GW150 i 032086 30-150 =3 X X 600
GWS0C 059964 100-500 =10 X X 2000
GW 1500 077222  300-1500 =30 . X X 3000
GW 6000 066555 1000--6000 =300 X X 9000 |
Dual pressure switch GW3/3 066605 04-3 0.4-~3 =03 =03 X X 600
GW3r10 066613 0.4-3 1-10 =03 =04 X X 600
Gw10/10 066621 1-10 1-10 =04 =04 X X 600 |
GW 10/50 066639 1-10 25-50 =04 =1 X X 600
GW 10/1580 068647 1-10 30-150 =04 =3 X X 600
GW50/50 066654 25-50 25-50 =1 =1 X X 600
GW50/150 066662 25-30 30-150 =1 =3 X X 600
GW150/150 066670 30-150 30-150 =3 =3 X X 600
GWS00/500 066688 100-500 100-500 =10 =10 X X 2000
Differential pressure XLGW3 049379 04-3 =03 X X 800
switch LGW10 053579 1-10 =04 X X 600
LGWS0 053587 25-50 =1 X X 600
LGW 150 053595 30-150 =3 X X 600
LGWS00 084260 100-500 =10 X X 2000
Wacuum switch uwa3 063636 04-3 =03 X X -100
UW10 063644 1-10 =04 X X 100
Uwso 083651 25-50 =1 X X 200
Uwi1s0 063669 30-150 =3 X X 200
UW 500 063677 100500 =10 X X 600
Pressure limiter 0B s0/1 108035 25-50 X X 600
uB 1501 110088 30-150 X X 600
UB 5001 110106  100-500 X X 2000
NB 501 108043 25-50 X X 600
NB 1501 110114  30-150 X X 600
NB 5001 110122 100-500 X X 2000

Ordering exampie:
Type

Ordering No.

Installation

Calibrated with increasing pressure
Subject to alterations, in the interest of technical advances.

GW3
030048
position horizonial

T
neg in West.-Germany

" o < 030185

Karl Dungs GmbH & Co.
Postfach 1229

D-7060 Schorndorf
Telefon {(07181) 804.0
Telex 7246 698 dungs d
West-Germany







KINETROL
ROTARY 1/4 TURN ACTUATOR/ADD-ON UNITS
Installation, Operation and Maintenance
ACTUATORS

INSTALLATION
1. Mounting Bolts — correct sizes are:

Modet 150 Threads  ANSI Threads Fixing Holes

01 M4 x 0,7 6 4 clearance
02 M4 x 0,7 8-36 UNF 4 tapped
03 M5 x 0,8 10-32 UNF 4 tapped
05 M5 x 0,8 10-32 UNF 6 tapped
o7 M8 x 1,25 5/16-24 UNF 4 tapped
08 M8 x 1,25 5/16-24 UNF 6 tapped
09 Mi10x 1,5 3/8-24 UNF 4 tapped
i2 Mi12 x 1,75 1/2-20 UNF 4 tapped
i4 M16 x 2 5/8-18 UNF 4 tapped
16 M24 x 3 1-12 UNF 4 lapped
18 M30 x 3,5 1.1/8-12 UNF 4 tapped

Note: esseniial that full number of bolts are used and all tightened
evenly.

C\\ ‘ON: NEVER HAMMER OR USE OTHER UNDUE FORCE ON
ACTUATOR DHECAST CASES. DAMAGE TO INTERNAL
SEALING FACES WILL RESULT,

2. Mounting
2.1. Actuator and driven unit must be correctly aligned, i.e. actuator
vane and driven unit must be able to move in same direction

from end stop when coupled together.

Position of outpui square in mid-travel position

Note:
Position of output shaft when vane al mid-travel position,

2.2 Take particular care in aligning modeis 05/08. 6-hole mount-
ing means 30° misatignment possible if flange has 60° error and
coupling 80° error.

2.3. There must be no end load on actuaior drive shaft, Check
clearance between actuator and driven unit drive shaft, atiowing
for coupling to be used.

2.4. Care must be taken to ensure concentricity between actuator
shaft and driven unit shaft.

2.5. Actuator can be mounted in any plane.

3> .ive coupling
3.1. Sqguare hole standard drive coupling supplied in mild steei and
may be welded or brazed to coupling part to suit drive on driven
unit.
3.2, When mounting tightened down, check there is minimum 0.5
mm (5.020"} end play of coupling on actuator square drive shaft
to avoid end load on actuator shaft.

4. Air supply
4.,1. Flexible nylon tubing recommended. Size should be relative to
supply/exhaust port size on actuator concerned. Undersize
tubing or fittings will restrict actuator performance.

4.2 Air supply 1o B/A or S/R actuators must be reasonably clear
and dry. Lubricated air may be used to /A or S/R actuators but
MUST NOT be used for air supply o Positioners or /P
Converters.

5. Operation

5.1. External stops are strongly recommended when actuator is
operating a mechanism with canilevered load.

5.2. Second square end of drive shaft may be used for visual
position indication, emergency manual operation or driving of
add-on units (spring-return unit, limit switch unit, etc.).

5.3. Operating air pressure should not exceed 7 bar (100 p.s.i.).

5.4, Operating temperature of actuator should not exceed 80°C
(176°F).

5.5. Visual position indicators are available. Coloured red, made
from tough, flexible plastic they can be fitted over sguare shaft
at top of actuator or top of add-on unit.

6. Maintenance
Maintenance is limited to replacement of seals when wear affects
actuator performance. Seal life will vary according to application,
conditions of cycle frequency, temperature, condition of air supply,
etc. DPetailed seal replacement instructions in next section.

7. Recommended spare parts

Standard seal kits, available for each aciuator model, consist of the
following;
2 off vane seal
2 oft expander
2 off shaft seal
plus all necessary O-rings, studs/screws, nuts and grease for
all sizes up to model 08.
Studs are not included for models 09 and above.
In addition, a tube of sealant wilt be required to seal case halves.

8. Adjustment

8.1, Stroke Adjustment — only applies to models with adjustable
stops.

Table of standard stroke adjusiments available

Adjustment range availabte

Models each stop

02/03/07/09/16/18 10°

05/14 8°
12 11°

Greater adjustment range possible with non standard step screws.
Contact Kinatrol for details.
B.2. Speed Adjustment
Slower operation of actualor is possible, without significant
lorque output reduction, by external fitment of flow regulator
valves.
Fasler operation can be achieved under certain conditions by
fitting quick exhaust valves,
For full details contact KINETROL.

SEAL REPLACEMENT INSTRUCTIONS

1. DISMANTLING ACTUATOR (see exploded drawing/parts list}
CAUTION: Before dismantling check there are no burrs on square
drive shafts. If there are, remove lo avoid damage to
bearings and shaft seals during removal of case halves.,
1.1. Modeis with visible spring pins in case flanges: using correct
size flat end punch tap these haltway out.
1.2. All models: remove all case securing screws,
>, Separate case halves by connecting air line to inlet port and

blowing them apart. Procedure is safe although producing a
""bang'. Pull off one case half,
CAUTION: Do NOT hammer diecast castings or shaft end. it will
damage internal sealing surtaces. '
1.4. Clean both case halves removing silicone rubber sealant. Clean
joint surfaces of case fiange with trichiorethytene.
1.5. Replace and iubricate shaft seals.
1.6. Undo nuts and remove old expanders and seals from vane,
Take care not to damage side plaies. Clean vane.

K11/91
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adjustments should be confined to zero setting and, if necessary,
range adjustment.

RE-SETTING

Full setting requirements and instructions have been included in
case the factory sefting has been accidentally disturbed and it is
not found practical to return the unit to the supplier,

CHARACTERISTICS OF THE POSITIONER/ACTUATOR UNIT
THE STANDARD POSITIONER
This unit is factory sel to position itself within a centrally disposed
angular range of 80° in direct and linear response to 3-15 psig
control pressure. The standard unit may be requested to have
either a clockwise or an anticlockwise response to control
pressure. The provision of zero set and range adjustment en-
ables the factory set linear characteristics to be altered on site to
within the following limits.
Control Pressure of 3 psig at 0°

is settable between 13.5 and 18.5 psig at 90°
OR  Control Pressure of 0.2 bar at 0°

is settable between 0.91 and 1.26 bar at 90°
NON-STANDARD AND SPECIAL PURPOSE POSITIONERS
The Positioner/Actuator may be characterised to most special
requirements of linear or non-linear angutar response to standard
of non-slandard confrol pressures. This is made possible by
being able to characterise the feedback cam and/or by the
selection of a suitable feedback spring.
An example of a characterised positioner is found in a unit which
is required to open a valve so that the percentage of flow rate
through it is proportional to a change in control pressure within
predetermined pressure fimits.

walor |
nE Be

A SR
‘*’\?’/

CAM POSITION
ADJUSTMENT

follar cam foliower

diaphragm adjusler
screw and nut

ZERO

Contral
pressure

Supply
pressune conlrol diaphragm

assembly

ieedback spring lorce balance ever

tever assembiy

AAHGE
ADJUSTMENT

spring link

feedback tension spring

4.1

DESCRIPTION OF OPERATION {see diagram)

The Positioner/Actuator unit uses the force balance principlo of
operation. Essentially, a force which is proportional to the control
pressure (cbtsined through a diaphragm arrangement) loads one
side (at point D) of the force balance lever {D.P.S.). This is
opposed (at point S} by a feedback force which is related to the
anguiar position of the actuator shaft. The shaft position feedback
force is obtained from a feedback spring which is caused to
deflect by a spring lever/cam follower assembly acting against a
suitably profiled cam which is connected to the actuator shaft.
An out of balance {force condition causes the force balance lever
to till about pivot point P. The spodl of a servo valve is linked to
the force batance lever assembly and an out of balance condition
causes the servo valve to create a differential air pressure across
the actuator vane and forces it to rotate in the direction which
would cause balance.

The servo valve reduces and removes the effective differential air
pressure across the actuator vane as the condition of force
balance is approached and reachead. In this manner the Position-
erfActuator Unit will always move to the position demanded by
the control pressure.

ON-SITE FITTING AND SETTING INSTRUCTIONS
FITTING OF ACTUATOR/POSITIONER UNIT
Tie Actuator/Positioner Unit is fitted to the unit it is intended to

4.2

(a)
©
(d)
(e}
{)

(9)
(h)

0

(k)

M

{m)
{n)
{0)

(a)

{b}

drive or operate in the same way as an actuator without a
positioner — i.e. through suitable mounting bracket and shaft
couplings. However, if a Spring Relurn Unit is aiso attached it will
be necessary for the whole unit to be mounted so that the S/R
Unit lies between the mounting bracket and the actuator.

ON-SITE ADJUSTMENTS TO FACTORY SETTINGS

Zero set and, it necessary, range adjustment are the only
recommended adjustments needed to align the travel of the
positioner so that it coincides with the required travel of the driven
unit. The following setling up procedure should be foflowed:
Check that the Actuator/Positioner Unit is firmly bolted {through a
recommended bracket assembly) to the unit it is intended to
operate.

Remove the cover of the positioner.

Connect power air to the positioner unit so that it also passes
through the recommended filter unit.

Cohnect the control pressure air line to the appropriate port in the
diaphragm housing of the positioner unit.

Gradually apply control pressure and make sure that the Posi-
tioner/Actuator unit responds to the control pressure.

Increase the control pressure to maximum (usually 15 psig) and
check that the actuator is able to operate through its intended
travel.

Reduce control pressure to read exacily 3 psig (or the desired
minimum control pressure) and note shaft position.

If necessary re-set the zero adjusler screw of the positioner unit
until the driven unit is at the required starting position of its travel
range.

Increase the control pressure to exactly 15 psig (or the desired
maximum control pressure} and check if ihe angular position of
the driven unit is at the required maximum travel position, Make
sure that it is noted if the driven unit reaches its end stop before
the maximum control pressure has been applied.

if the total travel is not as required adjust the range setting to suit.
{About ¥ degree of range adjustment is caused by turning the
range adjuster nuts through ene spanner flat.)

Reduce the controf pressure back to 3 psig (or minimum required
control pressure) and check start position. Adjust zero setting if
necessary.

Operate the actuator between minimum and maximum contzol
pressure and check end of travel positions. Adjust until the fimits
are as required and repeatable.

Switch off air supplies and disconnect supply to the positioner
unit.

Make sure that all adjuster screws and nuts are locked in their set
positions.

Replace positioner cover and reconnect air supply to the position-
er unit.

RE-SETTING OF POSITIONER UNIT

INTRODUCTION

All Positioner/Actuator Units are factory set and tested.

These instruclions are to give guidance to customers who, for
some reason, wish to reset the unit themselves or do not find it
practical to return the unit to the factory.

Kinetrol L.td. cannot take any responsibility for any damage or
malfunction caused by mis-handling.

THE OBJECTIVES OF SETTING UP (see diagram)

The correct force balance refationship must be obtained between
the forces exerted by the conlrol pressure and feedback system:.
Moreover the condition of balance between forces has to be
precisely sensed by the servo valve. This essentially determines
that the three functional assemblies (Control Diaphragm, Servo
Valve and Feedback assemblies) are connected to the force
balance assembly so that a condition of -balance ocours at the
mid-travel position of the force lever assembly,

In the balanced condition the correct relative positions of the
assemblies should be as follows:

Force Balance Lever Assembly

This pivots at point P. Gap G allows limited angular travel. The
balanced position of the tever assembly should be coincident with
the mid position of angular travel,

Control Diaphragm Assembly :

The control diaphragm assembly has a displacement stroke of
about 2mm and pivots on the force balance lever assembly. The
diaphragm should be in the mid stroke position when the balance
lever assembly is in the balanced position.




3. ALTERNATIVE REMOVAL/REASSEMBLY WORM DRIVE
SPRING RETURN UNITS

Worm
under

1.
3.2,
3.3.
3.4.
3.5.
REAS
3.8
3.7,
3.8.
3.9.
3.10.

3.11,

. ADJU

drive Spring Return Units may be removed/reassembled as
1 and 2 above. An alternative method without uss of keeper

“ate is —

Note position of S/R unit relative to actuator.

Unde worm locking screw but do not remove it,

Turn worm anti clockwise until spring tension is released
counting number of complete and part turns of S/R unit retative
to actuator. Note number of complete and part turns.
Separate Spring Housing from Base Plate and Worm Drive by
removing holding screws.

Remove Spring Housing and service actuator as required.

SEMBLY

Locate Spring Housing on shaft.

Ensure worm is correctly located in housing. End of worm with
sacket wrench location must be at end of housing with locking
sCrew,

Offer up worm housing and ring locating worm teeth in rack
and fining up holding screw holes.

Replace and tighten holding screws.

Turn worim clockwise untii reaching same number of compiele
and part turns of S/R unit as noted during removal.

Do up worm locking screw.

STMENT SPRING TENSION

WARNING: The wound-up steel springs are storing a large amount

PEC

4.1,

4.2,

4.3

of energy which, if suddenly released, can be danger-
ous.

IAL NOTE: User adjustment of types without worm drive
should only be attempted if correct equipment
and facilities are available,

Tension Setting Definitions

4.1.1. Optimum setting is when S/R unit is able to provide as

much output torque on the spring return stroke as that

produced by the corresponding air stroke at a particular air
supply pressure.

4.1.2. Differential setting is when S/R unit produces more or

less output torque on spring return stroke as that produced by

the corresponding air stroke at a particular air supply pressure.

4.1.3. Operating air pressure in these instructions means the

actual air supply pressure at which the actuator will be

operated.

Optimum Spring Setting Test

4.2.1. Detach actuator/spring return from valve or mechanism

operated by them.

4.2.2. Attach air supply to actuator through pressure regulating

valve and gauge with supply shut off at regulator,

4.2.3. Gradually open regulator to increase air supply to

actuator until actuator output shaft just begins to move.

4.24. Note actual presswe at which actuator output shaft

moved,

4.2.5. if actual pressure noted at 4.2.4, is about half the

operating air pressure then spring tension is at optimum.

If actual pressure noted at 4.2.4. is significantly less than
hali operating air pressure then spring tension is below
optimum, i.e. output torque on S/R stroke wilt be less than that
produced on corresponding air stroke at operating air press-
ure.

Conversely if actual pressure at 4.2.4. is significantly greater
than half operating pressure then spring tension is above the
optimum, i.e. S/R torque will be greater than air stroke torque.
Tension Adjustment Method (Standard S/R units without
worm drive)

4.3.1. Equipmentfacilities required:

Air supply with pressure regutator valve and gauge in
line.

Keeper plate with bolts and spacers (KINETROL supp-
Iy},

Spanners/tools to suit,

4.3.2. Detach actuator/spring return from valve/mechanism.
4.3.3. Connect air supply to actuator with regulator shut off.
4.3.4. Carry out Optimum Spring Setting Test as at 2.2. above
1o determine whether spring tension needs to be increased or
decreased.

4.3.5. Gradually open air supply reguiator uniil actuator vane is

at centre of travel (45°) position. See sketch at page 0.

4.3.6. Place keeper plate over $/R square shaft at top of /&

unit.

CAUTION: If keepar plate of flat type spacer washers at leas! 3

mim (") thick must be used under keeper plate.
KINETROL die cast keeper plates do not need
spacer washers.

4.3.7. If bolt holes of keeper plate do not fine up with

corresponding tapped holes in S/R unit carefully open or close

air supply regutator until /R square shaft turns so that holes
do line up.

4.3.8, insert and tighten keeper plate bolts.

4.3.9. Shut off air supply to actuator.

4.3.10. Undo and remove all spring housing flange bolts.

Leave spring housing resting on base plate.

4.3.11. Turn spring housing in required direction according to:
a) S/R operating direction, i.e. clockwise or anticlock-
wise operation of spring force, and
b) Tension required to be increased or decreased.

NOTE: Larger sizes of actuator/spring return will require

spanner and possibly extension bar to turn spring housing

through sguare shaft on S/R unit.

4.3.12. Dependent on the age of S/R unit concerned there will

be 12 or 24 bolt holes around the base plate flange (except for

010 model which has only 4 and 140 model which now has

36).

Therefore older models {12 holes} can only be adjusted by
30° steps whereas newer models can be adjusted by 15° steps
{010 by 90° steps and current 140 by 10° steps.)

4.3.13. As a rough guide 30° adjustment of spring housing

relative to base plate will give 8% change of spring torque

output providing spring is already tensioned within its operat-
ing air pressure range, i.e. standard S/R units between 50 and

80 p.s.i. Low air supply S/R units between 25 and 50 p.s.i. See

catafogue for full details,

4.3.14. Maximum adjustment in one step will be 45° controlled

by available vane movement in actuator,

4.3.15. After turning spring housing by amount required (or

possible) line up bolt holes in spring housing and base piate

flanges. Insert flange bolts and tighten nuts.

4.3.16. Carefully open air supply to actuator until side load on

keeper plate bolts is relieved.

4.3.17. Remove keeper plate.

4.3.18. Repeat Optimum Spring Seiting Test as at 4.2. above.

4.3.19. If necessary repeat operations 4.3.5. to 4.3.17. to

further increase or decrease spring tension.

WARNING: Spring tension must not be further increased if air
pressure noted at 4.2.4. is 40 p.s.i. or more for
standard S/R units or 30 p.s.. for special low air
supply types.

4.4 Method (Worm Drive Type S/R Units)

4.4.1. Carry out Optimum Spring Setting Test as at 4.2 above.
4.4.2. Loosen tocking screw on worm.

4.4.3. To reduce spring tension turn worm anticlockwise.

To increase spring tension tum worm clockwise,

As a rough guide 30° adjustment of spring housing relative to
base plate wilf give approximately 8% change of spring torque
output providing spring is already tensioned within its operating
air pressure range. See 4.3.13. above.

4.4.5. After adjustrment carry out Optimum Spring Setting Test as
at 4.2 above.

4.4.6. When optimum setiing achieved refighten tocking screw
on worm.
WARNING: Spring tension must not be further increased if air
pressure noted at 4.2.4. is 40 p.s.i. or more

PNEUMATICALLY CONTROLLED POSITIONING ACTUATORS

INTRODUCTION )

THE POSITIONER/ACTUATOR UNIT

The standard unit consists of a Kinetrol quarter-turn pneumatic
rotary actuator which has been suitably modified and fitted with a

1.2

specially designed and precision manufactured pneumatically
controffed positionar.

SITE ADJUSTMENTS

N.B. — The Acluator/Positioner Unit is factery set and "on site”




Positioner Electrical Signal Options

SPECIFICATION

Electrical control signal — 4-20mA

Coil impedance — 17 chms

Cable entry — 16mm conduit or gland

Air supply — 80psif5,5 bar

Air entry - G1/8 (fitted with 6mm pipe dia. push-in connector)
Linearity — 1V2%

Hysteresis — <2 1%

Sensitivity — 0.1 mA

Supply pressure regulation — 0.2°psi between 80 and 60 psi

\GLE TRANSDUCER (FEEDBAC

SPECIFICATION

Supply voltage — 15-30v

Output current — 4-mA

Max cable resistance — 750 ohms (30v supply)
Cabie entry — Conduit thread (see Page 5)
Connection 2-way terminal block

Linearity — 0.5%

Hysteresis — < 0.25%

4-20mA

O

24y Schematic outputsignal diagram

o X

Optional Modular I/P Controller

The Kinetrot I/P Controller is mounted in place of the standar
diaphragm housing on the side of the positioner case. The
positioner can still be mounted in any atfitude and gives anangulal
output position which is proportionai to the input current control
signal between 4 and 20 milliamps.

The 4-20 mA signal is converted to an air pressure by acoll
and magnet and flapper vaive arrangement. This air pressure
controls the positioner in the normal way.

Air supply to the unit is taken from the same constant 80psi/
5,5 bar supply as the positicner,

Zeroand range adjustment is done within the paositioner inth
same way as with a standard pneumatic positioner. There isno
adjustment to worry about within the I/P Controfler. The coveris
removed only to connect the wires.

| INSTALLATION DIMENSIONS seepage 22 .« i

Angle Transducer {Optional Modular 2-wire position
feedback via 4-20mA signal)

Operation

The Kinetrol Angle Transducer is mounted on the positioner
cover and driven by the standard square. It gives a4-20mA
electricat signal whichis proportional to angular position between
0°and 90°,

Nominal supply voltage is 24v DC but output signal integrityi
maintained at supply voltage variations between 15vand 30v.

The unit consists of a precision conductive plastic
potentiometer and an electronic circuit board mountedinside a
weatherproof die-cast box.

The circuit provides a stabilised voltage to the potentiomete
and converts the potentiometer signal to a 4-20mA current signal
drawn from the 24v supply. Zero and span are adjustable.

The potentiometer is driven by a spring coupling aliowing the

whote unit to be removed and replaced with the cover of the
positioner.

INSTALLATION DIMENSIONS see page 22 o]
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Positioner -

Supply Pressure Signal Pressure

Normal ~ 80psi/5.5 bar Normal - 3-15 Ib#/in? but see input/

Max —120 psi/8.3 bar output table below

Min — b0 psi/3.5 bar

' Materials

Output Torque Case & cover—Zinc alloy pressure

Same as actuator diecast

See tables pages 23/24 Valve spool — Stainless steei

Actuator must be adequately sized for Valve liner — Bronze

bestperformance Feedback spring — Steel

Diaphragm — Nitrile/nylon moulded

Response Speed External finish — Epoxy stove enamel

Max velocity {no load) at 80psi/5.5 bar

Model 03 05 07 08 09 12 14 16 18

Degs/sec 180 130 90 75 55 27 10 45 285

Performance .

Linearity 1%

EH &S Patents Sensitivity & hysteresis 0.1 Ibf/in®/7 millibar

Quiescent air consumptionat 80 bf/in/5.5 bar Instrument quality dry
low it works Max 2 SCFM/14 /min clean air obligatory
Vhen a signal air pressure is applied to the diaphragm a force s
rreatcd which moves the force-balance tever counter clockwise Cam pasition Acteator chaft 90° motion

igainst the tension of the feedback spring and moves the bobbin adjusimant
ralve to the left. This opens the left hand side of the actuator to
upply air pressure causing the actuator vane to turn counter
lockwise, at the same time oRening the right hand side of the
“tuator to exhaust aliowing the trapped air to escape. The
-uator vane turns the cam with it counter clockwise, pushing
lown the cam follower and the end of the lever to the ieft, This

roller cam lellower

flezibie rubber diaphragm

To Antualor (
/,ﬂ// johbin valve

1creases the tension in the feedback sprin%‘pro ressively until it

alances the force from the diaphragm on the other end ofthe ﬁm

orce balance lever, at which point the bobbin valve moves backto [ s1gmat
he centre position, where air neither enters nor exhausts from the e ] peessure

ictuator and motion ceases. As there is no friction in the taivatment
liaphragm, the force on it is exactly proportional to pressure, also
he spring force is exactly determined by the angle of the actuator
ane, $0 a particular signal pressure will always result in the same
otational position of the valve. This description is for a positioner Al A ! .
b " es counter clockwise rotation in response to a rising signal i iy ronge adjustment
5 Code 500%. The arrangement for clockwise response s ' TR / *
he mirror image of this (Code 600).

NPUT/OUTPUT RELATIONSHIP

feadback tension spring

he following options are available as standard Direction of Rotation is as seen from above the posftioner
‘Ai:nput (cum;’ I:m.icm Mgr:&“: ot Characteristic Cam No.
Signal ignal
e 4_ 20 mA - 90° Linear 51 Cam_s.m cam 5;1 will be supplied unless otherwise
RETTH 212 mA o Unear 5.7 specified {see input/output)
o e 8- 16 mA 0°—90° Linear 5-3
o Ve, 12 - 20 mA Q¢ — 90° Linear 5-4 OPTIONS
02- 1ot 420 mA 0° - 60° Linear 5-5 Spring Return Units for failsafe operation
o3 e 4—20 mA 0°—45° Linear 5-6 I/P Controller for electrical controt signal
o EF 4 - 20 mA 0° - 90° Proportional Flow 5-7 Angle Transducer (4-20mAj} for position readout/
03— o E 4-12 mA 0° - 90° Proportional Flow 5-8 control
0= o mar 12 - 20 mA 0" -90° Proportional Flow 5-22 Limit Switch Box for open/close remote indication
032 b bor 416 mA 00— 9 Linear 5-13 Pressure gauges for signal pressure and/or
7 o B, 12 - 20 mA 0° - 60° Linear 514 actuator pressure L. and R side

, INSTALLATION DIMENSIONS see page 22
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Model 07 Actuator

JSPECIFICATION

Output torque— 1080 |bf.ins/122 Nm at 100 psi/7 bar

Angle of travel (adjustable) — 80° — 100° {restricted travel versions
available to order)

Displaced volume — 18.3in*/300 em®

Finish - Epoxy stove enamel

Options —see below

Weight-728Ibs/3.3 kg

For further information see General Specification

40

V7T,

o I

STANDARD COUPLING
{supplled with actvator)

027

o~
©
11

20 100 20
20

. 1B lo radius
10 ~—

N

4 Mount i-loles each
side details below C

g

& 64

)

O 15,98 & .
15,93 2 Air Ports staggered
Shown at limit thread detaits below O
of travel
178

JPTIONS QAirPorts/Mount Holes
3 Fail safe spring return units — clockwise or counter clockwise Model Air Ports Mount Holes
JLimit switch boxes for open/close indication —various switches 070-100 Gly" M8 x 16 deep

for alf hazardous areas 078-100 GYa" MBx 16deep
Jintegral solenoid valve 079-100 Ya" NPT Y16-24 UNF
JModuiating positioner for automatic process control valves— X 34" deep on

pneumatic control signal or optional I/P controller for electrical 2.00" PCD

control signal — optional limit switch box or angle transducer
{4-20 mA) for position indication/readout

1Code identification see page 26
Torque outputs see pages 23/24

73ize etails of options see pages 21/22 ENGLISH DIMENSIONS see page 21

KINETROL




| (33 Wouter Witzel Eurovaive

AFSLUITERS EN BEDIENINGEN VALVES AND ACTUATORS ARMATUREN UND BECHENUNGEN

JUTTERFLY VALVE - RANGE EVBS - SEMI
LUG TYPE - DN 50-300 (2-12")

Working pressure

Flange connections

Face to face dim.

Top flange / PCD

: -DN B0 - 200 { 2°"- 8') 16 bar

- DN 250 - 300 {10"-12"") 10 bar
- 16 bar on request

: -DN 50 - 150 (27- 6")

ISC 7005/DIN 2501 PN16

-DN 200 - 300 {8""-12")
iSO 7005/DIN 2501 PN1O,
PN16 on request

. ace. to 150 57582 short, basic

series 20, equal to BS 5155
wafer short, DIN 3202-K1,
API 809

: acc. to 180 5211

Marking 1 acc. to I1SO 5209 (APl 803, MSS
SP25 on reqguest}.
Centring batween : with centring holes
pipe flanges
Remarks : - max. pressure allowed as end
of line valve service : 10 bar
- type of washers acc. to DIN
125 and ISO R887
- Torgue to tighten the flange bolts
M16 / 45 Nm and M20 / 90 Nm
Actuation . - Lever page 33 + 41/42
- Wormgear page 33 + 43-48
- Pneumatic page 35-38, 49-57
- Hydraulic  page 40
- Electric page 39
Material . see page 7-8

specification

Coating systems

. see page 65-686

DN A B -C D E F G H - K- L m
50 50. 100 43 63 118 12 34 10 18 70 20 9
65 65 115 46 71 125 12 34 10 18 70 20 9
20 80 130 46 78 133 12 34 10 18 70 90 9
100 100 150 52 96 147 i2 34 12 22 70 80 9
128 125 182 56 109 160 12 34 12 22 70 90 9
150 160 210 56 133 18O 14 34 16 3c 70 90 el
200 200 262 60 158 204 14 34 18 30 70 90 9
250 250 315 68 194 245 16 45 24 38 102 128 11
300 300 an 78 219 270 15 45 24 38 102 125 11
DN n IS0 5211 S T u v w X Y + KG
50 4 FO7 30 M18 17 9 125 18 45° 2.8
65 4 FO7 30 M16 17,5 11 145 18 45° 3,6
80 4 FO7 30 M1 17,5 11 160 19 22,6° 3.9
100 4 FO7 30 Mg 17 18 180 i8 22,5° 5.1
125 4 FO7 30 M186 17 22 210 18 22,5° 70
150 4 » FOV 37 M20 20 18 240 23 22,6° 9.5
200 4 FO7 37 M20 20 20 298 23 22,6°/156° 14
280 4 F10 37 M20 20 26 350 25 16° 24
300 4 F10 37 M20 20 28 400 25 15¢ 36

Biggaer sizes on request. Due to the use of a lever there is a hole through the uppershaft of DN 50-300. For actuator dimensions please refer to appropriate data sheets.
Itis the companies policy to improve and update the products and therefore we reserve the right to change the specification accordingly. This document superseeds the previous issues.

TIHENG/1881/1 - 15







ABSOLUTE &
MICRETAIN Filters
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Air flow resistance — energy — service life

The relationship between the above three factors is saves energy. The service life of the filter is also
very simple. If you increase the surface of the filter extended, (although not proportionally) generally as
media, the velocity of the air through the media shown in the diagram given below.

decreases, and the air flow resistance declines, which

Extension factor
for service life

12.00

11.00 |—

1000 |- Relationship between media

800 —1  surface and service life
8.00

7.00 /
6.00 e

5.00

4.00

3.00

2.00

1.00

0.00

Factor for media surface

This figure indicates that a tripling of the surface
results in an eightfold increase in service life at the
same air velocity. At the same time, filtration efficien-
cy rises which also provides greater protection and
reliability.

This is why a Camfil standard Absolute/Micretain
filter, with its extended filter media surface, is
such a great choice. Even better is a Camfil Super
Absolute/Micretain with about 45 % more media
surface whilst maintaining the same external dimensions.

A simpler type of Absolute filter is the 2 series, with
less media surface that the standard Absolute. This is
available for applications where service life and ener-
gy consumption are of lesser importance.



Standard ABSOLUTE and MICRETAIN

Standard ABSOLUTE and MICRETAIN filters are
available in different designs, depending on the
application, in efficiencies of =99.99 % and 95 %
respectively for 0.3um particles DOP.

Gasket:
*1 = Absolute, 7 =

@ F and EP filters are also available with stainless
steel frames.

e G, H, D and EP filters can also be obtained in
scanned versions with an efficiens of 299.995%

for 0.3 mm particles DOF.

Type 1D/7D*

Media: Glassfibre CM 115/116

Separator: Aluminium

Frame: Plywood, flameproof

Sealant: Polyurethane, 90°C; 100% RH

Gasket: Neoprene

Type 1EP/7EP*

Media: Glassfibre CM 115/116

Separator: Aluminium

Frame: Zink-plated steel sheet Flame retardent

Sealant: Polyurethane, 90°C; 100% RH

Gasket: Neoprene

Type 1G/7G*

Media: Glassfibre CM 115/116

Separator: Epoxy-enamelled aluminium

I'rame: Plywood Flameproof

Sealant: Polyurethane, 90°C; 100% RH

Gasket: Neoprene

Type 1H/7H*

Media: Glassfibre CM 115/116

Separator: Aluminium

Frame: Plywood, painted with a flame resistant coating

Sealant: Polyurethane, 90°C; 150% RH

Gasket: Neoprene
At temperatures above
250°C, contact Camfil. The
filters can only withstand
temperatures of about 400°C
for short periods. Rapid

Type 1F/7F* changes in temperature

Media: Classfibre CM 115/116 | should be avoided.

Separator: Aluminium

Frame: Zink-plated steel sheet Fireproof

Standard 1F Type 1FSI Type 1FK
Sealant: Glassfibre 230°C  Silicon 265°C Ceramics 400°C
Efficiency: 299.7% =99.97 % 299.97%

for 0.3 um particles

Ceramic fibre Silicon Ceramic fibre

Micretain




ABSOLUTE. Air flow and resistance
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SUPER ABSOLUTE

In order to increase the surface area and service life
of filters with the same external dimensions, and
also to reduce resistance, Camfil has designed and
developed the Super ABSOLUTE filter. The larger
filter surface has been achieved by using tapered
separators.

The filter is available in two different versions,
depending on application, with an efficiency of
299.99% for 0.3 um particles.

" Media: Glassfibre

. CM 115/116

Separators: Tapered
aluminium

Frame: Plywood Flameproof
Sealant: Polyurethane
Gasket: Neoprene 20°C,
100% RH

m Media: Glassfibre

. CM 115/116
~ Separators: Tapered
aluminium
Frame: Zink-plated
steel sheet Flame retardent
Sealant: Polyurethane
Gasket: Neoprene 90°C,
100% RJ

610
W — +292+J
Model Dimensions Media z:rea

mm
1DT-122412 305x610x292 15.0
1DT-242412 610x610x292 32.7
1DT-302412 762x610x292 41.3
1ET-122412 305x610x292 15.9
1ET-242412 610x610x292 34.3
1ET-302412 762x610x292 43.4

Pa mmH,0Q

Specifications

A Super ABSOLUTE filter consists of a flameproof
plywood frame (or zink-plated steel sheet). The
filter surface is expanded at least ...... times (for
610x610%292 mm filters, 88 times) by using pleated
glassfibre paper supported by tapered aluminium
separators. The filter has an efficiency of at least
99.99% for 0.3 um particles. The sealant between
the glassfibre paper and the frame is made of
polyurethane and the gasket of neoprene. Each filter
is individually tested.

Technical data

Efficiency ... % for 0,3 wm particles
Filter surface ... m?

Example 1 1ET-242412-01

ABSOLUTE
Construction
Size
Gasket position
00 = no gasket
01 = gasket, dir-leaving side
10 = gasket, air-entering side
11 = gaskets on both sides

Airflow ... m?%h (m?¥/s)
Initial resistance ......... Pa



ABSOLUTE 2-series

The 2 series has been developed to satisfy less de-
manding applications in terms of service life and
energy consumption.

Type 25

Media: Glassfibre

CM 115

Separator: Aluminium

Frame: Particle board
Difficult to ignite

Sealant: Polyurethane

The filter is available in two versions depending on
application and with efficiencies of =99.99 % for
0,3 um particles.

Media: Glassfibre

CM 115

Separator: Aluminium

Frame: Zink-plated sheet
Flame retardent

Sealant: Polyurethane

Gasket: Neoprene 90°C, Gasket: Neoprene 90°C,
100% RH . 100% RH
Model w H D m? Model w H D m?
25- 220 305 610 150 3.9 2EP- 220 305 610 150 41
25- 450 305 610 292 7.9 2EP- 450 305 610 202 8.4
25- 600 610 610 150 8.4 2EP- 600 610 610 150 8.9
25-1000 610 610 292 171 2EP-1000 610 610 202 18.2
25-1250 762 610 292 21.8 2EP-1250 762 610 292 22.8
mm H,0 Pa mm HO Pa
40 a0f
a‘?/ it SEE=SE |
30| 300 o Aphe 1259 30[ 300
20200 20| 200
101100 102100
0-0 (]E 0
0 1000 2000 3000 400m'h o 1000 2000 3000 4000 m'h
6 o1 o0z 03 04 05 06 07 08 08 10 1im¥s g o1 ' o0z 03 04 05 08 07 08 09 10 timis
Specifications
An ABSOLUTE 2 filter consists of a particle board Technical data
frame (or zink-plated sheet). The filter surface is Efficiency .. % for 0.3 um particles
expanded at least ...... times (for 610 X610 X292 mm Hiltersuetaee = o e
43 times) by using pleated glassfibre paper o m¥h (m?¥/s)
supported by aluminium separators. The filter Initial resisiatice . Pa
has an efficiency of 99.99 % for 0.3 um particles.
The sealant between the paper and the frame is
made of polyurethane and the gasket of neoprene.
Each filter is individually tested.
Example 1 25-1000-01
Design |
Size
Gasket position

00 = no gasket

01 = gasket, air-leaving side
10 = gasket, air-entering side
11 = gaskets on both sides

11



Start up

The procedures followed when starting up operation
of a filter installation vary depending on the design

of the plant and the applications. However, the gene-

ral rule is that the ducting upstream of the filters and

the supply air system downstream of the filters

should be cleaned thoroughly before the fans are
turned on.

Air handling systems for Clean Rooms should
also be flushed with air a day or so before the
premises are occupied.

Installation

ABSOLUTE and MICRETAIN filters using Camfil
4N installation frames can be positioned side by side
or top of one another to form a filter bank. The space
between housings must be well sealed to prevent
leakage, because even the tiniest leak can ruin the
efficiency of a filter assembly.

To ensure that an ABSOLUTE and MICRETAIN
filter assembly in a Clean Room shall meet require-
ments in conformance with Federal Standard 209,
Camdistri or Camduct should be used. See p. 14
Camdistri Camduct.

CAMBOX is a special cabinet designed for installa-
tion of ABSOLUTE and MICRETAIN filters in a
ducting system. The FC-A housing is a side access
cabinet designed for the installation of ABSOLUTE
and MICRETAIN filters in a variety of applications.

Filter bank with AN assembly frames

Replacing filters

All filter banks must have a pressure gange for conti-
nuous monitoring of air flow resistance and filters
should only be replaced when the set final resistance
has been reached. ‘

ABSOLUTE and MICRETAIN filters which are
being used to clean supply and exhaust air contai-
ning chemicals, radioactive particles or other sub-
stances, which service personnel must not come in
direct contact with, are not normally installed in
filter banks. They are fitted in special cabinets, Cam-
boxes. The Cambox is available in a “safe change”
version, with which it is possible to replace used
filters, and seal them into plastic bags for safe dis-
posial, without direct contact by service personnel
and without contaminants from the system entering
the surounding area.




CAMDUCT FC-A

CAMDUCT is designed for changing filters outside FC-A is a filter cabinet for ABSOLUTE and MICRE-
a Clean Room. A complete Camduct consists of two ~ TAIN which can also be used for Airopac, Camfil’s

compressed sheet metal ends and four tightening fine filter. FC-A is made of nickel-plated sheet metal.
screws. See the separate brochure. See separate brochure.
Pressure gauges

CAMEFIL offers several different pressure gauges the SR 250/500 angle pressure gauge, the Magnehelic

such as the T-50 or T-100 U-pipe pressure gauges, 2000 and the DPS difference pressure gauge.
' )

If you want more information

Order other Camfil brochures, Filter Technology, Clean Room Filters, and the reprint of the report
“The performance of modern HEPA and ULPA filters and laminar airflow uniformity down-
stream of HEPA and ULPA filters.”

Also contact your nearest Camifil office.

15




PSB/290 S

ZSB/145 S

XY/290 S

Progressivi opbyggel filtermedie
af syntetisk-organiske kralfibre
med hoj elasticitet og ster brud-
styrke bundne med kunstharpiks.
Filteret er typegodkendt og

maerket pa renluftsiden i overens-

stemmelse med kravene som
specificeret i DIN 24 185.

Filtermedie af syntetisk-organiske
krelfibre bundne med kunsthar-
piks.

Filteret er typegodkendt og
maerket pa renluftsiden i overens-
stemmeise med kravene som
specificeret | DIN 24 185.

Progressivt opbygget filtermedie af
syntetisk-organiske krolfibre med
hej elasticitet og stor brudstyrke
bundne med kunstharpiks.

Filteret er typegodkendt og
meerket pa renluftsiden i overens-
stemmelse med kravene som
specificeret i DIN 24185,

20 8 18
60 60
50 50
40 40 40
= %0 = 30 =
e S [
£ R 20 22
10 10 10
0 0 0
1] 1 2 0 1 2 0 1 2 3
Gennemstramningshastighed [m/s) Gennemstromningshastighed [m/s] Gennemstremningshastighed [m/s)
86 67 83
til 200 til 125 til 200
s v 3
til 100 til 100

til 100

| retvinklede udskaeringer,
eller i ruller, standardbredde
2000 mm,

standardlzngde 20 m.

| retvinklede udskaeringer,
eller i ruller, standardbredde
2000 mm,

standardlzengde 40 m.

| retvinklede udskzeringer,
elier 1 ruller, standardbredde
2000 mm,

standardlzngde 20 m.

®
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VILEDON FILTERMATTER (VASKBARE)

mm VS - begyndeisestryktab

1 (8
1 i

104 252

P15/500. 200

| ——

viledon

filter . :

0.5 1,0 1.5 2,0 2,5 3,0 M/sek.
450 200 1350 ) 1800 2250 2700  M¥ H pr. celle {500 x 500)
TYPE UDSKILNINGSGRAD VIRKNINGSGRAD ANBEFALET SLUTTRYKTAB
VILEDON FILTERMATTE P18/500 S 20 < 20% 20 mm VS
VILEDON FILTERMATTE P15/350 S 83% < 20% 20 mm VS
VILEDON FILTERMATTE P15150 S 67% <20% 13 mm VS
VILEDON FILTERMATTE PSB290 S %) BGY% < 20% 20 mm VS

“IDeivis vaskbar.

MALSKITSE

500 40

100

tndbygningsmal, kassettefilter for lige sidevzerts indskud.







FAN-VENTILATOR
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‘Manufacturing no. — Herstellungs nr. 9243 N-2

Spare part list — Ersatzteil liste.

Fan type = Ventilator type: HIT 10-530 D-R.

I. Impeller = Laufrad AISI 304

2, Casing = Gehduse AIST 304

3, Shaft seal - Wellendichtung: No.

4, Cooling Diso = Kithlscheibe: Yes.

5. Ball bearing - Kugellager:  SKF. 2208 K/C3.
6. Shaft - Welle _ - |

7. Ball bearing - Kugellager:  SKF. 2208 K/C3.

8. Vee pulley for fan = Riemenacheibe fir ventilator: SPZ 14{)@ X 2
9. Vee belts = Keilriemen ? off - stiek., SPZ 900
To. Vee pulley for motor - Riemenscheibe fur motor: spz 1127 x 2

II. Drive guard = Riemenschirm

Materisle Made! nr. Lager nr. MiHorhold | Tegn.

Kont.

N - 542,

"Tg.nr.
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‘Manufacturing no, - Herstellungs nr, 9243 N-1.

Spare part list — Ersatzteil liste.

Fan type = Ventilator type: HT 10-530 D-R.
I. Impeller = Laufrad AISI 304

2. Caging = Gehduse AISI 304
3, Shaft seal — Wellendichtung: No.
4, Cooling Disc - Kithlscheibe: No.
5. Ball bearing - Kugellager:  SKF. 2208 K/C3.
6. Shaft — Welle . |
2. Ball bearing - Kugellager:  SKF. 2208 K/C3.
8. Vee pulley for fan = Riemenscheibe fir ventilator: SPIZ 1252 x 2
9. Voo bolts = Keilriemen 2 off - stdiek. SPZ 900
Io, Vee pulley for motor - Riemenscheibe fur motor: SPL 118” X 2
II. Drive guard = Rismenschirm

Materiale Mcdel nr. Lager ar. Maitorhald | Tegn.

Kont.
g ar—IN = 542,




Installation and Maintenance Instructions
Installierungs und Wartungsinstruction
Monterings- og vedligeholdelsesvejledning

WEDGE BELT DRIVES WITH TAPER-LOCK®
'SC‘HMALK_EI_LRIEMENAN'_ITRIEB MIT TAPER-LOCK®
SMALKILEREMSTR!EI__(_ M:ED TAPER-LOCK®

'TAPER-LOCK

Installation

1. Degrease bush and conical
hole in wedge-belt pulley

2. Oil sel screws

3. Instalt bush in pulley and put
on shaft

4. Turn bush and puliey after
each other and tighlen the
screws gradually, and aller-
nately uniil they are tight.

Removing

Screw oul the screws. Put one in
the hole with threads in the bush.
Tighten the screw, and the bush
becomes loose. The pulley is free
and can bhe removed, and your
bearings are unmarked.

Instaliierung

Alle blanken Oberfidchen sdu-
bern und enifetien.

Die Schrauben Oelen.

Scheipe und Buchse ineinander
selzen, L&cker auf Deckung brin-
gen und Schrauben lose ein-
schrauben.

Scheibe mit Blchse auf Weile
aufschieben, ausrichten und
Schrauben  gleichmaBig  und
fest anziehen.

Abnehmen

Schrauben herausnehmen, eine
davon als Abdruckschraube in
das Lock mit halbem Gewinde in
der Blichse einschrauben und
anziehen. Hierdurch wird die Ta-
per-Lock Buchse geldst.

Montering

Affedt bgsning og konisk udbo-
ring | kileremskive.

Indfedt skruerne.

Indsaet bgsningen i skiven og ret
hullerne ind. Saet skruerne i hui-
lerne med gevind i navel. Anbring
enheden pa akslen.

Ret skiven op og spaend skruer-
ne, herved treekkes bpsningen
ind i navet og klemmer omkring
akselen svarende til en hard pres-
pasning.

Demontering

Tag skruerne ud. S&t den ene i
hullet med gevind i bgsningen.
Speaend skruen, og b@sningen er
Ips. Remskiven er nu 18s og kan
fiernes, og De har ubeskadigede
lejer i maskinen.
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BEARINGS
LUBRICATION INSTRUCTIONS

Bearing Type SY

Lubrication system: Grease nipple. The bearing has been
lubricated once.

intervals: possibly one pressure with grease
' gun once a year.

Other Bearing Types

Lubrication system: Demount upper part (cover)} at bearing
housing. Remove existing grease, and
£ill up hollow space in bearing with
grease. The free space in the bearing
housing is filled half up with grease.
Excess grease filling may cause too
high temperatures during running.

" intervals: twice a year.

Bearing grease: . Esso Beacon, or similar product, de-
pending on operation conditions.

NB! Don't change about upper parts (covers) !

Bearing type SY. Other Bearing Types.
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POSITION FREE DESIGN,

DIRECT DRIVE.
MOTOR: 0,55 Kw.— 2800 rev/min,_
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Bemerk! Vinkeljernsramme.
FAN TYPE MT 28
NIRO Order Nr. 094-0151-00 Position: RN.

+ Motor type: ABB MT 71B - 2

B.B, Order Nr,__ 9243 N-3

Time of delivery : 30/92. : Motor shaft : 147
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NIRO ™

OPERATING INSTRUCTIONS FOR
PNEUMATIC HAMMER

All plant personnel must be familiar with these instructions. 7820-0001
“NIRO will not assume any responsibility for personal 1006 en
injury or equipment damage caused by faulty operation.

Niro A/S - Gladsaxeve| 305 - DI 2860 Soeborg - Denmark - Tel +4539 691011 - Fax +4539 691414 - Telex 15603 - Reg No 12682
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NIRO ™ O ENEUMATIC HAMMER
CONTENTS PAGE
1. GENERAL PRECAUTIONS 1
2. GENERAL DESCRIPTION 1
3. COMPRESSED AIR SUPPLY 2
4. ELECTRICAL DATA FOR SOLENOID VALVE 2
5. MAINTENANCE 3
6. OPERATION 3
7. TROUBLE SHOOTING 5

8. SPARE PARTS LIST 6
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N I RO RS OPERATING INSTRUCTIONS
PNEUMATIC HAMMER
p. 1/6

1. GENERAL PRECAUTIONS

The pneumatic hammer is a very powerful tool which, if improperly used, may
harm the component it is acting on. Further an improper maintenance will in-
volve a risk of personal injury.

Therefore, it is very important that the persons involved know and comply with
these instructions, especlally concerning maximum air pressure given in sec-
tions 3, COMPRESSED AIR SUPPLY and 5, MAINTENANCE.

2. GENERAL DESCRIPTION (Fig. 1)
The hammer operates in the following way:

An air pressure is built-up in the reservoir (4) and at a given pulse the
quick-exhaust valve (7) opens the connection between reservoir (4) and
barrel (2). The compressed air forces the ball (1) to hit the impact plate
(8), which transforms the stroke to the wall. The impact plate (8) is held in
position by a coil spring (9).

After the stroke the ball rolls back to start position.

The operation is controlled by a 2/2-way solenoid valve (5) which has two po-
sitions:

In its not-energized position, it allows the compressed air pressure to act on
the diaphragm in quick-exhaust valve (7) via t-fitting (3) and tube (6). By
this, the connection between reservoir (4) and barrel (2) is closed. The re-
servoir is filled with compressed air from supply pipe via non-return valve
(10), quick-release coupling (11), and t-fitting (3).

When a pulse from the electric control unit energizes the solenoid valve, it
blocks the connection to tube (6) and vents the air from the diaphragm to the
atmosphere. Consequently, the quick-exhaust valve opens to allow air from the
reservoir into the barrel, and the hammer will strike.

After a preset interval ('pulse time") the solenoid valve will be deenergized
and the hammer will return to stand-by position, i.e. quick-exhaust valve will
close and the pressure in the reservoir will be reestablished for the next
stroke.

Important:

The hammer unit must always be disconnected at the quick-release coupling (11)
between non-return valve and T-fitting before the hammer unit s disassembled
or dismounted for maintenance or servicing. It will ensure that the reservoir
Is empty and prevent accidental shot.
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NIRO ™ OPERATING INSTRUCTIONS
PNEUMATIC HAMMER
p. 2/6

3. COMPRESSED AIR SUPPLY

The hammer unit has to be supplied with compressed air from a reliable source.

To prevent harmful damage of the wall, hit by the hammer, it is necessary to
limit the pressure of the compressed air.

The alr pressure must never exceed 1.2 bar. This maximum pressure must be en-
sured by a safety valve in the supply line preset and sealed at 1.2 bar.

Operating pressure for the hammer ought to be as low as possible, still having
a good effect of the hammer. It is recommended to start with an operating
pressure = 0.6 bar and watch the effect. If insufficient, increase the pressu-
re slowly until a good effect is obtained. 1.0 bar is recommended as maximum
operating pressure.

It is necessary to install an adjustable reduction valve in the supply pipe to
make it possible to adjust the correct operating pressure. Same reduction val-
ve may operate more hammer units if they are positioned in the same angle to
horizontal. See also point 6.

Compressed air consumption depends on actual operating pressure and can be de-
termined from the curve below:

Operating pressure in bar

—

o
]
m— '
o

P

o
o)

1111

00 T T
0.0 05 1.0 I/stroke

Air consumption for one hammer unit in |/stroke (liter free air).
Compressed air quality: working air with low contents of water and oil.

4. ELECTRICAL DATA FOR SOLENOID VALVE
24V - 50/60 Hz - 12 VA (Inrush: 21 VA).
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5. MAINTENANCE

The hammer unit requires no regular maintenance, a regular visual inspection
will normally be sufficient.

If the hammer unit has to be dismounted or disassembled the procedure at page
3 must always be followed.

Important:

No hammer unlits must be dismounted or disassembled before the units are dis-
connected from supply plpe by means of the quick release coupling to be sure
that the hammer reservoir Is emptied through the open part of the coupling.

Procedure for dismounting or disassembling of hammer unit:

il

Switch off electric power supply to controlling unit.

2.  Turn off compressed air supply.

3.  Disconnect the hammer in question from the compressed air supply pipe by
means of the quick-release coupling between non-return valve and T-
fitting. Check that the hammer reservoir is emptied through the open
part of coupling. The dismounting or disassembling may now be started.

4. The compressed air supply must not be reconnected and turned on until
the hammer is remounted or assembled In its operating position.

OPERATION

6.1 DESCRIPTION

The system is supplied from a main air supply source.

The hammer units are gathered in groups, each group consisting of ham-
mers placed at the same angle to horizontal, e.g.:

group 1 - all hammer units at chamber cylinder
group 2 - all hammer units at chamber cone

group 3 - all hammer units at cyclone cone.

Each group is supplied from a ring pipe with its own supply unit.
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Each supply unit is a pressure reducing set consisting of (see Fig. 2):
A.  Stop Cock

B Filter

C. Adjustable Reducing Valve

D. Manometer

E. Safety Valve preset and sealed at 1.2 bar.

The pressure reducing set controls the operating pressure for the group
of hammers connected to the unit.

The safety valve ensures that the air pressure for the hammer will never
exceed 1.2 bar.

6.2 HAMMER CONTROL PANEL
The electric pulses for the solenoid valve (Fig. 1, item 5) in hammer
unit are controlled by the hammer control panel. This may be mounted se-
parately or in connection with a central control panel for the entire
plant. For further information please see separate setting Instructions
for hammer control panel.
6.3 STARTING UP THE FIRST TIME OR AFTER MAJOR OVERHAULS
1.  Disconnect the air pipe for each hammer unit from supply ring pipe
and blow through the supply system to remove foreign particles that
might damage hammer valves. Always inspect air filter at supply
unit afterwards and clean, if necessary.
2. Reconnect the supply pipes.
3. Connect hammer units by means of quick-release couplings.

4. Turn on compressed air main supply at main supply valve and/or stop
cock (Fig. 2, A) at each supply unit.

5. Adjust operating pressure gradually at pressure reducing set. Keep
the pressure as low as possible, see section 3.

Switch on hammer circuit power supply at motor control centre.
Switch on hammer control circuit at the central control panel.

Switch on the hammer control panel.

© ® N o

Set timers as described in separate setting Instructions for hammer
control panel.
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6.4 STARTING UP, NORMAL OPERATION
1.  Switch on hammer control circuit at the central control panel.

2.  Turn on main air supply. At main supply valve and/or stop cock
(Fig. 2, A) at each supply unit.

6.5 SHUTTING DOWN
1.  Switch off hammer control circuit at the central control panel.
2. Turn off air supply at main supply valve or at stop cock (Fig. 2,
A) at each supply unit.
7. TROUBLE SHOOTING
Always refer to section 5, MAINTENANCE before any dismounting or disassembling
of a hammer unit.
Problem: All hammers stopped
Action: 1.  Check main air supply.
2.  Check electric power supply to hammer control panel.
3. Check miniature fuse in hammer control panel. If melted,
locate fault before replacement.
Problem: Group of hammers stopped

Action: 1.  Check air supply for the group. Check corresponding supply
unit.

2. Check electric pulses at corresponding output terminal on
electronic control unit in hammer control panel. If pulses
are present, check electric wiring to hammers. If pulses are
missing, electronic control unit must be replaced.
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Problem: Single hammer stopped or the stroke Is weak
Action: 1.  Check air supply.

2. Check electric pulses to solenoid valve. If missing, check
electric wiring.

3. Check solenoid valve:

- if there is a constant release of air to atmosphere,
solenoid valve is defective and should be replaced,

- if air and power supply to hammer are intact, but there
is no air release at all, this indicates a defective
solenoid valve.

4. Diaphragm in quick-exhaust valve may be stuck in a position
allowing non-stop flow of air into barrel. If so, disassemble
diaphragm valve and remove foreign matter. Refit diaphragm
or, if damaged, replace it.

5. If the above is in order, chek ball. If it is defective, re-
place the ball.

8. SPARE PARTS LIST

Part No. Description ltem No. Fig. 1
71314-0001 Complete hammer
65463-0001 Ball

1
71319-0001 Impact plate 8
71320-0001 Coil spring 9
18520-0001 Diaphragm for quick-exhaust valve -
18517-0001 Solenoid valve 5



MANUALLY OPERATED
WALL-MOQUNTED WINCHES
WH 050 WH 1

List 1000 eFE
OPERATING INSTRUCTIONS | N\
FOR THE | fm\W

WH 050

1. Installation
The vertical surface to which the winches are to be fitted should be per-

fectly flat and plane so that a perfect contact is established with the
wall shield. Used for fixing the winches to the wall are three bolts to
be locally supplied by the customer (WH 050 - M 10, WH 1- M 12). Care
must be taken to tighten the bolts at a uniform torque.

If the wire rope is lead out straight to the top, the winch must be fit-
ted in such a manner that one of the fixing holes is on top and the other
two on the leff-hand and right-hand side in the bottom {(refer also to the
pictures). The following procedure is taken if the wire rope is to be
lead-out in another direction, e. g. to either side or to the bottom:

WH 050: The winch is simply turned to the side to which the rope is to
be lead-cut and fixed to the wall.

WH 1: After unscrewing the bolts with hexagonal recessed hole, the
winch - and thus the rope lead-out aperture - can be turned 90,
Prior to re-tightening the bolts it must be made sure, that the
two fixing pins are correctly positioned in the wall shield and
in the case, By proceeding in this way the water drainage slot al~
ways points downward whatever direction the rope is lead-out.

2. Fastening of the wire-rope
WH 050: wire rope 3 mm diam. -~ WH t: wire rope 4 mm diam.

The wire rope ends are at first tightly wound with a thin wire and then,
from the left-hand side, inserted as far as possible into the bore of
the drum. The threaded pin, placed vertically on the bore, then vigorous-
iy is to be tightened.

The length of the wire rope used must be sufficient to ensure that two
colls remain as reserve on the drum if the load is in the bottom-most

position.

3. Hoisting the load
Turn the handcrank in a c¢lockwise sense of direction (pay attention to

the direction indicated by the arrow on the case).

4, Balancing the load
Release the handcrank.
If not in use, the handcrank can be detached from the drum by sharply pul-

ling it away.

5. Lowsring the load

Turn the handerank in an anti-clockwise sense of direction, e. g. in a

direction contrary to that of the arrow. The same physical effort is re-

quired for hoisting and lowering cycles.

Attention: After completion of the lowering cycles the crank should not
be further turned in an anti-clockwise direction as otherwise
- after uncoiling the reserve coils - the wire rope would be
coiled up in the wrong direction and the drum would be blocked

if a new hoisting cycle is commenced.

6. Lubrication
The winches are ex-factory life-service lubricated. Type WH 050 has though

in addition a small oil hole on the top of the case through which, after
prolonged use, a few drops of oil should be inserted.

VITT.81
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INSTRUCTIONS
FOR

CYCLONE SEPARATOR

All plant personnel must be familiar with these instructions. 3510-0003
NIRO will not assume any responsibility for personal injury 0811 en
or equipment damage caused by faulty operation.
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1. DESCRIPTION (Fig. 1)

The cyclone separator utilizes centrifugal forces to separate and recover
particles suspended in the process gas downstream of process drying

plants.
2
! —»
- ' \ /
\\ Y
é L__JI -
i —»
6
2

Fig. 1

The process gas, containing solid particles, enters the cyclone through
the GAS INLET (4) and circulates in the SEPARATOR (5) around the CENTER
CYCLONE (6) causing the solid particles to fall down to the SOLIDS OUTLET

(7).

Pneumatic hammers can, when necessary, be fitted on the conical section to
avoid deposits.

The cleansed gas vortex continues through the center cyclone to finally
leave through the CLEAN GAS OUTLET (3).

A DIFFERENCE PRESSURE GAUGE (1) may be fitted to monitor the pressure
drop.
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OPERATION

During plant operation the cyclone must be inspected regularly for
clogging. The pressure drop may be checked on a difference pressure gauge
and should not deviate from the value stated by the commissioning
engineer.

MAINTENANCE
If the pressure drop deviates considerably from the stipulated value, the
cyclone must be inspected for clogging and/or other disturbances in the

gas flow.

If CLEANING COVER(S) (2) are fitted, a wash down can be carried out
through there.

Cleaning can also be carried out by means of a built-in cleaning nozzle

system (CID procedure), if fitted.

NOTE: ALWAYS make sure that all plant covers and connections
are closed and sealed tightly before restarting.
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PE 81.06

DruckmeBumformer

Sensorelement induktiv, fiir niedrige Driicke und Differenzdriicke

Standardausfiihrung - Typ 891.09.1968

tragbares Prézisions-Manometer mit Druckerzeugung - Typ 909.09.2080

TRONIC LINE

MeRbereiche 0 ... 0,6 mbar bis 0 ... 600 mbar,
SondermeBbereich 800 ... 1200 mbar absolut,

positive und negative Uberdriicke, Ditferenzdruck, Absolutdruck,
Versorgung DC 24 V oder AC 50 Hz 220/110/24 V,

Ausgang Strom oder Spannung,

Genauigkeit bis 0,2% v. EW,

1.CD-Digitalanzeige,

Analoganzeige,

radizierter Ausgang,

Girenzsignatgeber

Beschreibung

WIKA-DruckmeBumformer des Typs §91.09.1968 werden vorzugs-
weise zur Messung niedriger und niedrigster positiver und negati-
ver Uberdriicke und Differenzdriicke eingesetzt, Die MeBbereiche
erstrecken sich in DIN-Stufen van N .. 0,8 mbar his ) .. 6800 mbar,
Fur barometrische Messungen ist eine Ausfibrung mit MeBbe-
reich 800 ... 1200 mbar ahsolut lieferbar. Als Sensorelement dient
eine Membranzelle, deren druckproportionate Auslenkung durch
ein induktives MeBsystem aufgenommen wird. Ein integrierter Ver-
starker formt das Sensorsignal in ein lineares hochpegeliges Aus-
gangssignal um, das auch {iber ldngere Strecken weitgehend sto-
rungsirei Gbertragen werden kann. Zur Vorfigung stchon Vergio-
nen mit Ausgangssignal 0 ... 10 V und 0 {4} ... 20 mA Dreileiter so-
wie 4 ... 20 mA Zweileiter.

Durch sorgfaltige Auswahl der Komponenten und durch moderne
Fertigungs- und Prifverfahren werden hohe Genaulgkelt, gutes
Temperaturverhalten und sehr hohe Langzeitsiabilitit erreicht.

Die robuste und erprobte Ausfithrung des Gerites ermdgiicht
nahezu wartungsireien Betrieb auch unter schwierigen Umge-
bungsbedingungen. Die Hauptanwendungsgebiete liegen im Be-
retch der Heizungs-, Liftungs-, Klima-, Filter- und Entstaubungs-
technik sowie in der Medizintechnik.

Fiir Anwendungen, bei denen aufer dem stetigen Ausgangssignal
auch Schaltfunktionen gefordert sind, kénnen die DruckmeBum-
former bei Dreileitersystemen mit bis zu zwei Grenzkontakten aus-
gestattet werden. Je Grenzwert steht ein potentialfreier Umschalt-
kontakt zur Verfigung. Die Einstellung der Grenzwerte erfolgt (ber
Potentiometer auf der Geréate-Frontseite, Gber weitere Potentiome-
ter kann flr jeden Grenzwert die Schaithysterese verandert wer-
den.

Fir DurchftuBmessungen mittels Normblende steht bei Dreileiter-
systemen eine Sonderausfithrung mit radiziertem Ausgangssignat
zur Verfligung. Bei dieser Austthrung kann die Unterdrickung
von Schieichmengen durch Potentiometer im Bereich 0...10%
eingestelit werden, die Gerdte sind auf lineares Ausgangssignal
umschaltbar.

Fur den mobilen Einsatz und zur Kalibrierung von DruckmeBgeré-
ten mit niedrigen MeBbereichen wurde das Prazisions-Manometer
Typ 909.09.2080 konzipiert. ’

Als MeBelement werden ausgesuchte Exemplare des oben be-
schriebenen DruckmeBumformers 891,09.1968 mit Kennlinienab-
weichung 0,5% {wahlweise 0,2 %) verwendet. Der gemessene
Druck wird auf einer 3'4stelligen (wahlweise 4i4stelligen) 1.CD-
Digitalanzeige dargestelit.
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Fur Kalibrieraufgaben kénnen mittets des eingebauten verénder-
baren Volumens niedrige Driicke fein dosierbar eingestelit wer-
den. Das Gerat kann netzunabhéngig dber die eingebaute Batterie
oder liber das als Sonderheit lisferbare eingebaute Netzteil betrie-
ben werden.



Technische Daten

| Typ 891.09.1968

geeignete Mefistoffe

: 2.B. Luft, Ng, O, N2O, Edelgase

MeBhereiche . mbar 06116 25 4 61016 25 40 60 100 160 250 400 600 [800 .. 1200
Uberlastgrenzen | mbar 3 58 12520 30 50 80 125 200 300 500 800 1000 1000 1000| 300 .. 2000
maximaler stat. Druck . mbar 1000 -
Druckart ! Relativdruck, Differenzdruck [Absolutdruck]
Druckanschiuf mm @ 6 x 15, Schlauchanschliisse
meBlstotfberihrte Teile : Aluminium, Silikonkautschuk, Ms, CuBe, ABS
Gehiduse-Werkstoff : Unterteil: ABS, glasfaserverstarkt; Oberteil: ABS
Hilfsenergie J pDCV 19 .. 31 [12 ... 30 bei Ausgang 4 ... 20 mA Zweileiter]
CACV [24, 110 oder 220 (jeweils = 10%}]
Ausgangssignal und 0..10V Dreileiter Rp = 2000 Ohm
zuiassige Blirde Ra {0 (4) ... 20 mA Dreileiter] Ra < 500 Ohm
4 ... 20 mA Zweileiter] Ra < Ug (V) -12V)/0,02 A
{0 ... = 5 V Dreileiter {bidirektionai)] Ra = 2000 Ohm

Stromaufnahme mA ¢ < 15 plus Signalstrom [4 ... 20 mA bei Zweileiter]
bei DC 24 V
Einstellzeit (10 ... ~90%) s ca. 0,02
Einstellbarkeit

Nulipunkt P % EW +5

MeBspanne | %v.EW +5
Kennlinienabweichung ’ % v.EW i <1,0[05und 0.2 (fiir MeBbereiche groBer 2,5 mbar)]
Hysterese ! Y% v.EW < 0,1 typisch
Stabilitat pro Jahr % v.EW < 0,5 typisch
zul, Mefstofftemperatur 1‘ °C +10 ... +50
Umgebungstemperatur \ °C +10 ... +50
i agertemperatur LG | =10..+70
kompensierter Bereich ; °C | +10..+50
Temperatureinfluf

Nullpunkt Oy EWA0 K. < 0.2 typiach

Mefispanne i % v.EWM0K: < 03 typisch

Sensorvolumen fml i ca. 5 {ca. 7 bei MeBberelchen < 2,5 mbar)
Volumenzuwachs | ml . ca. 1 bei Nenndruck
elektrischer AnschiuB [ . Kabelverschraubung Pg7, Schraubklemmen im Geh&useboden
Schulzarl siach DIN 40050 | P54
Masse - kg ca. 0,6 [ca. 0,7 mit Netztell]
Sonderausfithrungen
for Zwei- und Dreileiter-
systeme: 7
integrierte Digltalanzeige L.CD-Anzeige, 3t4stellig
integrierte Analoganzeige Zeigerinstrument, 0 ... 100%
fiir Dreileitersysteme:
Grenzsignalgeber :
Anzahl der Grenzsignale ¢ 1 oder2
Einstellbarkeit { O v.EW 0..100
Schaltgenauigkeit % v.EW <1
Schaltreproduzierbarkeit . % v.EW - < 0,2 typisch
Schalthysterese P 0% v EW . 0 .. 15, einstellbar
Ausgang ! je ¥ potentialfreier Relaisumschaitkontakt pro Grenzwert
Kontaktbelastung " AC 960 mA/220 V, ohmsche Last
- AC - 250 mA/220 V bei cos ¢ = 0,1
radiziertes Ausgangssignal ’
Genauigkeit 01,0

Berechnung

C Y% v.EW

' Die Radizierung wird nach folgenden Gleichungen vorgenommen:
L Up=710x U, Uy =linearer Ausgang 0 .. 10V
i ln =¥ 20xl,, | =linearer Ausgang 0..20 mA

Anmerkung: f_\ngaben in eckigen Klammern [] beschreiben gegen Mehrpreis lieferbare Sonderheiten.
Uber die Méglichkeit der Kombination mehrerer Sonderheiten informiert Sie unser Verkaut.
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Bestellangaben

Typ / Hilfsenergie / MeBbereich / Ausgangssignal / Sonderheiten

Bestellbeispiele

891.09.1968/DC19..31V /0. 10mbar/0.. 20 mA/LCD-Anzeige
891.02.1968 / AC 110V /0.2INWC /0..10V /2 Grenzsignalgeber
891.09.1968 / AC 220 V /10 mbar /0x5V [

891.09.1968 /DC 19 .. 31V/x10mbar /0..20mA
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DOUBLLE FLAP VALVE - 4100

CAPACITY

Litre/h

600 + /
400 -+ t:::::::lsz,,wffﬂf'

200 T

cyclus/min.

1. Theoretical capacity, 100%.

2. Actual capacity with free-flowing powder,

approx. BS% of theoretical capacity.

3. Maximum recommended number of cyclus: 9,
the operational number of cyclus depends on

product.

4. Air consumption for flap valve unit,

Recommended operation pressure: 4.0 bar

Maximum 380 Litre free air / hour

Filling - emptying

but
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INSTRUCTIONS

FOR
WET SCRUBBER
TYPE SVS
All plant personnel must be familiar with these instructions. 3520-0008
NIRO will not assume any responsibility for personal injury 0811 En

or equipment damage caused by faulty operation.
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WET SCRUBBER TYPE SVS
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1. GENERAL DESCRIPTION

The general arrangement of the WET SCRUBBER TYPE SVS is shown in Fig. 1.
From a WATER TANK1 equipped with a FLOAT VALVE? and an adjustable
OVERFLOW FUNNEL3 water is pumped, at a controlled rate, to the ATOMI-
ZATION UNIT# by means of a CENTRIFUGAL PUMP? regulated by a
DIAPHRAGM CONTROL VALVE® and the FLOW INDICATOR!2,

The gas stream enters the SEPARATOR’ through the bottom inlet, passes
through the atomization unit and the mixing, moistening and cooling zones and
enters the separation zone.

At the bottom of the separation zone a system of deflector plates are
positioned creating a strong vortex resulting in a rotary flow, separating the
gas from the water droplets now carrying the solid particles.

The gas leaves the separalor through the top, and the contaminated water

through the RETURN PIPE® to the water tank for being diluted and recircula-
ted.

2. OPERATION
2.1 START-UP
Is Start the exhaust fan(s).
2. Start the CENTRIFUGAL PUMP?.

THIS SEQUENCE IS IMPORTANT.

2.2 WATER FLOW RATE TO SEPARATOR

The water flow rate to the separator is adjusted by means of the
DIAPHRAGM CONTROL VALVE® and the FLOW INDICATOR!Z,

At normal operation conditions 0,3 1 of water per m3 of exhaust gas are
required.

On determining the water flow rate, the following should be kept in mind:

- an increase in the water flow rate will cause an increase in the
pressure drop across the scrubber.

- Excessive addition of water can result in surplus water falling back
through the gas stream.

- At a too low water flow rate the separation efficiency of the
scrubber will be reduced.
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Accessories and spare paris for the modular components

General accessories

1 Bracket + screws

2 Pressure gauge © 40 G 1/8 0 —16 bar
2 Pressure gauge @ 50 G 1/4 0-16 bar

3 Panel mounting ring
4 Clamp + screw
5 O-ring

Eé'-"ﬁare parts and filter/regulator

" & Bowl guard
7 Metal bowt, man. drain
Metal bowi, auto. drain
8 Polycarbonate bowl, man. drain
Paolycarbonate bowl. auto. drain
9 Filter element 40 um
100-ring

Spare parts lubricator

6 Bowl guard

7 Metal bowl

11 Polycarbonate bow!
100-ring

Spare parts regulator

Diaphram

Valve poppet
£ “ing 0,5-10 bar
“opring 0,5-3 bar

G1/4 G1/2
915-111 810 915-331 810

915-111 820

915-111 830
915-111 840 915-331 840
04938 240 07 04938 241 04
04938 242 01 04936 243 09
915-111 890 04938 219 03
915-111 901 —
915-111 902 —_
04938 228 02 04938 229 18
04938 244 06 © 04938 24503
04938 224 03 04938 225 00
04938 226 08 04938 227 05
915-111 890 04938 219 03
815-111 810
04938 238 09 04938 239 06
04938 226 08 04938 227 05
04938 230 0D 04938 231 08
04938 236 04 04938 237 01
04938 231 08 04938 232 05
04938 234 18 04938 235 07

Bracket

Dimensions
A B o D E

G14 275 38 20 8 5.4
G1/2 33 50 20 13 6,4

Pressure gauge
G 1/8, (G 1/4)

G 18
[{c} 1/4})@
{
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For the markets of the world

OO ®
& ©

Standard devices

@ @

Devices tor USAand
Canada, as in Section 15

Standard devices for shipboard use in
accordance with the Classification
Societies. as in Section 15

FAZ compact miniature circuit breakers
AZ current limiting minlature circuit breakers

FAP On-Off switches -
FIP residual current circuit breakers
FSSimpulserelays &
Accessories

Technicaldata .,

T MCB endosunes e jif_’;.‘i"‘j\'f_;:;“‘

Ewe s “k,f‘- Ry

Sfusebases - -
RS busbar rmuntmg fuse bases
Accessories
Fuse enclosures
Accessories

NH fuse bases
NH fuse switch dssconnectors

Accessories . =

Fuse enclosum with swrtch disconnectors
NHfuseenclosures
Teehnicéldata : .

L5

Dimensions - .3 noA
Compact manlature curcuﬂ breakers tor export
Three-pole fuse bases for export

Miniature circuit breakers for shipboarduse .

1723

Ril-d

118

o |
el o
122

1/26
15/48

15/49
16/60
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'FAZ Compact Miniature Circuit Breakers
Switching capacity: up to 10 kA.

Standard pack Single-pole 10 off, multi-pole 1 off

1 2 3 4 5 6 7 8 o 10 " 12
»  Type
“Finger-proof” Charac- 1 pole 2 pole 2 pole 3 pole 4 pole 4 pole Accessaories (fittedlo
to VDE 0106 teristic with 1 with 2 with 3 with 3 with 4 right of FAZ _.) together
Part 100 protacted protecled protected protected protected withFAZ-.. max four
(VBG 4) pole poles poles poles poles units.
Auxiliary contacts
Rated ‘ Make Break
current Width {mm) 175 35 a5 52.5 70 70 35 175 175
Iy £2 124 1214 121418 121418) (2141818 4 24 4 7?2
N N %ﬁé
A1 41_\ %3 A"%éﬁ 113's 1'3%s'7 13\‘\23 \13 21
[EH20) (e} [
_ : | I ]
Component Reference For quantities of 50 or more: price on request ’
depth: 68 mm
Price Price Price Price Price Price Extra Extra Extra
A No. v

selectivity class

L Response current of short-circuit release 3.5-5 x 1, switching capacity brw
Kl

6 S FAZL 6.

& 40 15 FAZL10.. ) ‘ o S T £
z ’ 12 17 FAZL12.. R B ) )
16 22  FAZL16.. ok ik £z
-~ 20 28 FAZL20.. . . .
25 35 FAZLZ5.. . _ B i Z
32 42  FAZL32..
G Response current of short-circuit release 6-9 x 1, (To BS 3871 Part 1}
.._ 05 - FAZGOS..
“ e 1 - FAZG ft.. T - "
# 2 - FAZG 2. . - ) ]
i 3 -  FAZG 3. . B 2T .
..,_‘ 4 - FAZG 4. B — “ - T | | “ ) -
6 - FAZG 6.. ok i .- iz
10 -  FAZG10.. T 7 i T
A 16 ~  FAZG16.. woo T B Tl o T
®0 s 20 - FAZG20., o ] - o T
] 25 -  FAZG2S.. 20 ) o ;T ' T
&&8 5 - mzen. o ) - S
40 -  FAZG40.. - : =
T 5 - FAZGSO.. o S
1] Response current of short-circuit release 6-9 x 1, (To BS 3871 Part 1)
- 6 FAZG 6.
o — 17  FAZG16.. - - ~ - -
® 0o, - 22 FAZG20.. - - - S
' . ~ 28 FAZG2S.. 2 i 7 A . .
- 35 FAZG32.. oo s ~ o T - o
- 42 FA2G40.. D ) ' . 2l
- 50 FAZGS0.. - - - - - - =
Compact miniature circuit breakers for up to 250 V d.c., double-pole, switching capacity 2 kA, T= 4 ms,
width {(mm) 52,5 = 3 units
e e L Response current of short-circuit release 3.5 x B x 1y
: ' 6 -~ FAZL 6-2/DC - - c - - - - & 5
jﬁlg 10 - FAZL10-2DC - - tIo- - - - &2 :E
b 16 -  FAZL16-2/DC - - - - - - - e F L F
W' 5 - fazLzszoc - - SN - - - - FE HE

Selective operation with upstream circuit breakers, Page 10/41
Back-up protection, Page 11/7
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‘Miniature Circuit Breakers

Technical Data

Characteristics Type —»| FAZ, AZ miniature circult breakers | FAP On-Of swilches
~Taneral
seciications VDE 0641, BS 3871: Part 1 (G type only} CEE 19, DIN 43234, DIN 43880 VDE 0860, Part 1, IEC 408
© _ sJechanical lilespan 20 000 operations = 40 000 movemenis > 20 Q00 operations
& Component lifespan at rated current 20 000 operations = 40 000 movements (DC, 1000 operations} = 10 000 operations
& Climatic tesl Damp heat, constant, I0 JEC 88 Pl 23 e
Damp heat, cyclic to IEC BB PL 2-30 e e e
Ambient temperature open max./rmin. B0 rF e 5 PP
enclosed max./rin. B T ot el

Limit current variation/residual error (rel. temp. 20 °C)

Lower temperature: tripping current +0.5% /K -
Higher temperature: tripping cureent -0.5%/K

@ Mounting position, direction of current flow F T2 S
® Impact resistance 20 g (Duration of IMPACt 20 MSJ. -« 1ttt e et e e e e e
Contacts
& Max, insulation voltage 1 Y
@ Rated insulation voltage U, Group C/VDE 0110 121
@ Terminal capacity min./max. mm 0.75/16 (with additional terminal, max. 25 mm?2), two-conductar terminat, max. 10 MM, s
@& Current heat losses per contact at rated currend aw
Switching capacity
BS 3871, [EC 157-1, VDE 0641/6.78, VOE 0660 PL. 101, AZ.. FAZ.. -
CEE 1%
To VDE 0641/CEE 19 To VDE 0660/IEC 157 -1 To VDE QB4 1/CEE 19

VDE: 220/380V, BS: 2407415V 50...60 HZ Rated swilching capacity  P1 (kA/cos¢) Rated switching capacity
Characteristic L [ 6000 6/0.5 10000
Raled current 3 10..25 10000 30/0.25 10000

L 32 10000 30/0.25 6000

G 0.5..3 - - untimited {inherently short-circuit proof)

G 4 - - 6000

Gy 6 4500 4.5/0.7 6000

Gy 10..25 0000 30/0.25 8000

Gy 32 10000 30/0.25 4500

GU) 40 - 20/0.3 4500

Gy 50 - 10/0.5 3000

G 63 - 6/0.5(P-2} -

A 6..32 - 68/0.5(P-2} -

K 16.32 - 10/0.5 -
DC applications (RAL/R) (KAL/R}
60vdc. AC MCBs, 1 pole 2/4ms 1.5/4ms
125 vVd.c. AC MCBs, 2 pole 24 ms 1.5/4ms
250Vd.c. DC MCBs, 2 pole ¥ims 2/4 (s
@ Selectivity with NZM L4, NZMH B(9) circuit breakers Table, Page T0/38 ... i i e

with fuses 63 AM100 A max. 3.5 kA/7 kA max. 2.5 kA5 kA
Selectivity Class to VDE 0641 3 3
@ Back-up  Circuit breakers NZMH 4/6/9 Diagram, Page 1147 oo u i e e e
protection NH fuses 125/100/80/83 A 100/ 100/ 100/> 100 KA ~f35/45/55 KA
Auxiliary contacts for (F} AZ... FAP 16 25 63-3 B0
@ Uninterrupted current |, 6A BCt1atB0Vde. 2.5A B 25 63 80
® Hated operational current I, AC 11 at220V 6A 1M0Vde 1.54 AC1 16 25 63 80
JBOV 5A 220Vd.c. 05A

@ Max. short-circuit protective device 10 A gLARAZL 10 63AgLAFAZL32 BOgL

Tripping curves
Current/time curves to YDE 0641 and CEE 18
Relerence temperature 20 °C

_The tripping curves show the tripping time of the breakers in refation to the current. They indicate the mean value of the taterance band at 20 °C ambient temperalure, starting from

cold state.

sperating temperature, the tripping time of the overfoad releases is approximately 174 of that indicaled. A transparent overlay with fuse characleristics is available on request.
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Technical data impulse Relays, RCCBs, and MCBs

7 rves for semiconductor protection

4

Tripping curves Let-through energy 12 - t Let-through current i,

(Current/time curves) fedt 1(8” 1 b T
7 the-s] 7 e 8
v & ID16ABR 5L AZR... 5 AZR...
[ B I
w T 4 7 T 4
401 AZR... 3 S 3
g | 2 & AZR 32 2
W+ E 5/ "ARZA 25
2 \ 15 N AZRT0 15
4 -~ V7 |agn 16 s
LN 10
i 10
¥ \ \ 8 A/ ARR10 B
I ur S \ Y A/ ,
4 - 6 /I 6 '
" AZR 6 ~ AZR 32
1 $ ‘ % 4 A7R 25
¢ § ‘1 3 / " / 3 P AR 20
{4 o / / 4 / AZR16
3 Al 2 a1
L] i ‘A -1 |AZRE
1—3 15 4 15 P =
400 1 109 AL 10 1/
! 8 7 A 8
100 + ﬁ —— T +— 5 /}/ &
0T E- : 4 /’ 4
0+ é N \\ \ \ \ 3 ] 3
. \} \\\}gﬁ_ =7 A U, - 20080V 2 U, = 2200380V
19 } 15 P
i 1 b} 10224 | l I 10 l ] I
4 T 00 2004 0101502 0304 0DB1 152 3 4 6 8 'I_O_ic: 0101502 0304 0608y 152 3 4 B B E&_ﬂ
":;“ '“ m1 5 iy
Reference temperature 20 °C Test condilions: 1.1 x 220 V, 50 Hz, single-pole short-circuit, maximum 12t values
Protection of PVC insuiated cables against thermal overloading in the event of short-circuits
IEE Regulations require thal wires and cables should be protected against operational overtoads, and shon-circults, Because of
(heir severe current imiting properties, F{AZ) miniature circuit breakers provide this prolection for even the smallest cables.
The following Table shows the minimum cross-sections which these units provide up to their specified rated swilching capacity.
g MNOMTPLODOUDHNOD wowggg ;
VO NDOWN -~ ce paln OCWOWND QO
CE¥CERA® = NN TG FEEERER w0858 E
: i 4t et ot o COOOTVCOUOBEOO gl
Prolective device Type i e e i s [CELELNCEUEVELNORO]
FEFRYFY | FPEFFIdAIEER | YRR | 3IIRIRNY

{1 = min. protected Cu cross-section mm?  0.75 l |
3 pole 3807418 V 50..50 Hz 1 : ™

2 pole 220/240 V 50..60 Hz 5 ——L_L i :

2.5 . \—II J‘! I

1? t-characteristics of MCBs on request 4
Selection of miniature circuit breakers according to the prospective short-circuit current i, at the point of installation in 360/415 V mains systems.
Back-up protection .

|

i = 100 100 w00 =
{ Cureent imitlng circuit -3 FAZ G NZMH 4(6) Section 9 _ NZMH 4(6) Section 9 i =
Sieaket i 4'g S04 inherenly T 50 rso 4
. NZMH - short clrcult + NZMH4 AZLGKRI+NzMHe | [ L 8
Backwp | 2 0] Croor ANZMHA S T soloudobao
' protection S—op Lt bt -1~ "t-"1% L 20 M ECTOOY b & £
range ﬁ :\ E 12 ! 12 5 : 3
with NZMH o o 3 1 FAZLG) + NZMHAB.9) | | z ; E
. = P . i g i =
— o 104 . 4 = ' - 10 b 1 1 fod
: f E Y SR PR IV UV AN M STV I A 3 5] 1 -4
s ek w dr w e ) ol ~—fnsremmrary I £
| i | Rated [ | = 6 FATS ' % FAZ s AL ' %
« = switching 3 45 ! N 45 4 H £
S 5 ety P ' 1 ["FAZG . AZ6| ¢ ]
e e | 2 SEIE :
05 1 2 3 4 6 10 12 16 20 25 32 40 50 6 10 16 20 25 32 40 50 63
Reted currenl FAZ ? T 1JA) —» Rated current AZ 'i‘ I{A] —»

Exampie: ! Required: L-MCB with iy = 16 A8l lce ma= 8 KA at point of instaltation. Selected: FAZL 16, because Ign, > lge.

4 Required: L-MCB with I, = 25 A at l.c nmg = 22 KA at point of instaflation. Sefecled: FAZL 25, if there is an NZMH 4 (6.9} back-up protective device.
Alternatively: AZL 25

Restdusl current circuit breakers Type ] FIP Impulse relays Type—+ | FSS
General General
Specifications VDE 0664 Part 1 Specifications IEC 669-1 IEC 669-1
Mechanical and electricat lilespan > 5000 operations Mechanical and electrical lifespan 160 000 operations
atly, Uy, cos¢~=0.9 atUy, Iy, cosy=08
Mounting position, direction of current flow | As required Mounting position, direction of current flow| As required
Ambient femperature, max./min. + 40°C/-25°C Ambient lemperature max./min. +50 °C/-200C
Impact resistance 20 g(20 ms)
Contacts Control cireuit
Rated voltage Uy, 50 HZ 380/415V Actuating vollage 50-60 He 8V, 24V, 2201240 ¥
Tripping time atl =5 x0. 5 =40ms Outy factor 5%
urge current resistance 250 A Power consumption on actuation 11VA
Aated currant Iy 25A 40A G3A 80A 100A125A Terminal capacity min/max. 1.6/2.5 mm2 solid, exible
Max. short-circult protective device BOA T00AIZSA Load eircult
g‘;?ﬂgi:-lrcuit capacity gak: BKA Raled voltage Uy 142 pole 250V
Fuseless (AIAZLIG) S0A 63A - - - 2pole IBR/AISV
Shori-circuit capacity 45KA 6 A Rated current ly 16A 5 e 2 ei
Terminal capacity min./max. 1.5/25 mm? 2.5/50 mm2 Terminal capacity max. 0 mm2 solict, & mm? fiexible




- PKZM 1 Manual Motor Starters, PKM 1 Protective Switches, CL-PKZM 1 Current Limiters

Standard pack PK(Z)M 1: 2 off; CL-PKZM 1: 1 off
PKZM 1 manual motor starters, degree of protection IP 20

: ' {'With overload and short-circuit releases : Suitable for the protection of EE xe motors
" With single-phase sensitivity to IEC 292 P18 Test Cenrtificate No. 3.53/38 6.3060
1 2 3 4 5 1 7 '
- Type Price
Prol_ected Sefting Response Switchingcapacity P-1| Back-up fuse aM or gL, required
against range of current of with CL-PKZM 1 when the prospective fault current
contact overload short- current fimiter. exceeds the switching capacity of
as per VBG 4 releases circuit No back-up fuse the PKZM (I > 1)
{“finger-proof") release required
45 mm cut-out
Lockable in 220/ 380V 220/ 380/ 440V 500V 660V
- Off position 240V 240V 415V
using padiock
max.
A ' A kA kA A A A A A
0.1 -0.16 PKZM1-0.16 ©§ 5 1.9
0.18-0.24 PKZM1-024 & - 29
@«
0.24-0.4 PKZM1-04 3¢ 4.8 No back-up fuse required. Short-circuit proof
0.4 0.6 PKZM1-0.6 e 7.2 up to highest fault currents.
— 0.6 -1.0 N PKZM1-1 %3 12
s 1.0 -1.6 ° PKZM116 - @ 19
i A 1.6 -2.4 PCZM124 % 29 25 20
- - . -
TR 24 -40 PKZMt4 - 48 33 3 25
. 40 -8.0 PZM16 o 8 72 ' 50 50 35
ot e | [60 -100 ©  PrEZMi10 T 9o 120 | so jso s0 s0 35
or n 10.0-16.0 PKZM1-16. - & 192 50 50 63 63 63 63 35
be E 16.0-20.0 PKZM1-20 - @ 240 50 50 63 63 63 63 50
can combin -
wihCL-PkZM1  20,0-25.0 PKZM1-25 8 300 - - 63 63 63 63 50
L o

PKM 1 manual protective switches, degree of protection IP 20
With short-circuit releases

1134
.,_Ha._ _\,_ - PKM1-16 8-8 120 - - 63 63 63 63 50
| - PKM125 =~ o 192 - - 63 63 63 63 50
-{TTIE

.

CL-PKZM 1 current limiters, degree of protection 1P 20
Increase the switching capacity of the PKZM 1 manual motor starter to 50 kA at 380 Vv

1 2 ] 4 5 6
Type Price

Protected Uninterrupted In combination with PKZM 1 manual motor starter
against current |, Mounted behind Mounted alongside Space required when
contact mounted alongside
as per VBG 4 (1 PE &17.5 mm)
(finger-proof”)
Snap-on fit
on EN 50022-35
top hat rail

A PE (space unit)

2%

See Price List
Price List See
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Technical Data

b

PKZM Manual Motor Starters

@ Protection for EEx e motors

‘~ping cu

rves

se curves show the tripping time of the starter in relation to the current.
They are mean values of the tolerance curves at 20 °C ambient temperature,
starting from cold. At operating temperature, the tripping time of the overload’
releases is approximately % of that indicated.
Specific curves for each individual setting range are available on request.
These curves, format 55 x 75, seif-adhesive, conform to the data of the PTB Test Reports, and can be used
both for the commect selection of manual motor starters for EEx e motors and for documentation on site.

h
F-fi | PKZM 1
£\ I
b —:p::u]
= E——),‘ - = 2 phase
o
23
g9 SR
?7: L
.‘.'!:'!m
g€ w
En
L .

. t B2 31 1 52 X

LT

£ futed currant —»

Setting Tripping
range ctrve

to
A AWA No.
0.10-0.18 121-737-1
0.16-0.24 121.737-2
0.24-0.4 121-737-3
0.4-0.6 121-737-4
06-1.0 121-737.5
1.0-16 121-737-6
t.6-2.4 121-737-7
2.4-4 121-737-8
4-6 121-737-9
6-10 121-737-10
10-16 121-737-11
16-20 121-737-12
20-25 121-737-13

FTB Test Report

Centificate No. 3.63/386.3060

H]

m X '
é_ﬂ, ‘\ 1| ,PlKZM ? Setting Tripping
] 5 \ — 3 phase : range :L‘:vrve fo
= 3 N, .- ! A A Nao.
3 : N e 0.4-0.6 121-106-9
1} Ny 0.6-10 121-106-10
B N 10-18 121-106-11
g 16-2,5 121-106-1
&, 2.5-40 121-106-2

¢ : 4.0-63 121-106-3
*—1 i 6.3-10 121-106-4

: 10-16 121-106-5

% = 16-25 121-106-6
g i 25-32 121-106-7
E 50 4 32-40 121-106-8
En '
= i

L )
L: i PTB Test Report

A I iv 53 1 Certificate No. 2.42-20999/76

x rted current — o

Singte- and two-pole circults for PKZM manual motor
starters used for d.c. switching

Single-pole

Two-pole

Protection of PVC insulated

thermai overlosd in fault conditions.

The table shows which

minimum cable cross-sections

ara protected by PKZM
manual motor starters up
to their rated switching
capacity.

b t cross- Device
section prolectad
J80/415V, 50Hz, Cu.
mae | Type

l,: Rated unintenuﬁted current [A]
lm: Setting figure of short-circuit releases [A]

Selectivity table 380/415 V a.c.

- *ncoming NZM{H)4_ [NZM NZM(H) 6 NZM{H) 9 NZM(H) 11 NZM1Z | NZM | NZM
raker | at | 415V ~~B5kA} L 4 24 1 26
o Al25(40f63]80/]40 | 40 | 63 ] 100 | 160/ | 160 | 160 | 200 | 315 | 400 | 630 |630]B00]1250]|2000 | 4000
100{ 50 200 250 1000{1600] 2500
Qutgoing 63 3000
starter Im A320/500(800(1000[1700f 475 | 760 | 1150 [ 1900/ | 1200 | 2000 | 2400 | 4000 | 4800 | 7500 [2000|600GIB000[ 200024000
| 2400 (5000}
orl, Unrestricted short-circuit curment (kA). Set overload and short-circuit releases to maximum figure.
PKZM1  0.16-2.4]0.3/ 10120100 |-25:}:55038418 (100)[18 {100)[18 {100) 35 {100)[35 (100)]35 {100)]35 (100}J40 (100)40. (100)] 100 100] 100 100 | 100
4 0.3["4E1101 100 {425 L85 L %10 3518 (100){18 (100)|35 (100) 35 (100){35 {100)/35 (100} |40 (100){40 (100) 100 { 100 { 100 | 100 | 300
6 lo.3] 3t "952k pF 3018 (100)[18(100) 35 (100){35 (100)/35 (100){35 (100)J40 (100} 40 (1003|100 | 100] 100 | 100 { 100
10 |03 ; v fomd s %26 ofo G 18 | 6 if - 6646 | 6|86
16 |03 3 T R sl ali
20 0.3 4144 4] a
- 25 ! r BRI g EVh alafal-a-}+4
Clfor  10+CL [0.3]0.5] 48424 18(50) ['18(50) | 35.(50) | 35 (50) | 35 (50) | 35 (50) 505050 50 | 50
380 Vac. 1620+00{0.3 B[HRAE 05 = CIvERLAG P0EE-35 (50) | 35 (50) [-35(50) 50 50 T50] 50 '} 50
PKZM3  0.6-1.6 [0.3]100{100] 100 | 25:h18{100)]18 (100)]18{100)[18 (100}}35{100)[35 (100)|35 (100}35 {100) 100/ 100]300] 100 | 100
25 {02708 100] 257 18(100) |18 {1061}153100){35 (100);35 {100)i35 (100) 100] 1001160 100 | 100
4 0.3 168490 100 | 25 18{100){18 (100)[35 (100){35{100){35{100){35 {£00) 1001100 fo0{ 100: | 100
6.3 Io.a- LI035 : 00] 35(100)|35(100)|35 (100 100{100]100 100 | 100
10 0.3{0.5} 3 1003 100]100] 100*| 100
16 0.3]0.5 PR 0.5 10071001100}-100 |-100
25 0.5/0.81 05 | 08 Blio L1of0 ] 10 | 0.
32 0.50.81% 3 05 | 08 1 : R0 1010 | 10 {10
40 0.8] 217 08 | 1.2 : T1o]w]10] 10 {-10:
T Natural selectivity limit Sefectivity limit determined Selectivity fimit = response leva! of 9/13

determined hy frame sizes

[

by switching capatity of protective element

shart-circuit release, incoming breaker




POWER SUPPLY

.' AC line input

. 6 W output

@ Adjustable output voltage
‘ Short circuit current limit

. Thermal overload protection
@ standard 11 pole relay socket

Applications: _
Power supply for smaller measurement system
etc. e.g. composed of units from the 2200 series.
Constant voltage charging for batteries.

Technical characteristics:

" Series regulated DC voltage supply with built-in
transformer and adjustable output voltage.
Standard supply voltage 220 VAC, or according
to order.

Standard DC output 24 V, 15V, 12V and

5V, or according to order.

Output voltage adjustment is available in the
front of the cassette.

Adjustment range: £ 15 % nom.

The 2220 has internal short circuit current
limit and is protected against thermal overload.
An LED in the front of the cassette indicates
active DC output,

Lerbakken 10 - DK-8410 Rende - TIf. +4586 37 26 77 - Telefax +45 86 37 30 85 - Telex 60 160 prelec

denmark




RAMP GENERATOR

8 bit D/A converter

Internal OSC or external clock
Optional switch inputs

0-20 mA or 4-20 mA butput

PR etectronics
24 VDC supply voltage

Standard 11 pole relay socket

Applications:

For control of analogue up and down regulations of pumps, serve
motors, light installations etc.

Conversion of pulses into analogue ramp signal measured over ¢
specific period of time for instance to a recorder.

Technical specifications:

input: All inputs are activated typically at 8 VDC. Input pins 4, 6
and 11 have 3.3 k2 pull up to 24 VDC,

Blocking of OSC if up count and down count are activated simufta-
nsously.

Reset pulse min. 0.1 sec. Power up 0.5 sec. Power off fess than
2=gec. will resultin reconnecting outptit at the same value as prior
to power cut. ’

Power of more than 2 sec. will result in output being zerced.
f.max. at external clock: 20 Hz (option B).

Output: Current and voitage as standard signal, or as required.
Standard output current (pin 3): 0-20 mA or 4-20 mA.

Load resistance: Max. 800 ().

Current limit: 20 mA. .

Standard output voltage {pin 2): 0-1 V, 0,21 Vor 0-10V, 2-10 V.
Output resistance: Nom. 50 (1 or 500 (.

Current and voltage signals refer to supply gnd., but if both signals
are used simultaneously, only the voltage signal will have gnd. as
ref.

Zero-point and full scale adjustment are accessible at cassette
front. If 100 % has been reached, and up count is still activated,
100 % will be maintained until down count or reset is activated.
If 0 % has been reached, and down count is still activated, 0 %
will be maintained.

DED electronics )\

denmark \V !/
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slectnomalte
S -sYSTEM
5V 110 230
SUPPLY 230 VaAC
_CONOD. LIQLLDS
DUAL LEVEL RELAY |
26 KN

5@ & o

BV 110/210 = 11.pin circular phug
SV 3104410 = 11-pin spade plug

SV 110/210/
310/410

Level control for conductive liquids.

Max.-min. control of DISCHARGING.

Factory-set sensitivity.

10 A SPDT or 8 A DPDT output relay.
LED-indication: relay on.

AC or DC power supply.

SPECIFICATIONS

See common technical data

Sensitivity

When the resistance between
pins 5-6 {3-6) and 7 {9) is less
than 25 KQ the reiay operates,
and it does not release until .
the resistance between ping 6
f(SJ and 7(9) is larger than 35

Q.

Sensor voltage

Max, 24 VAC,

Isolation

The built-in transformer is a
class H transformer according
10 international specifications
CEE 15, VDE 551, etc. with
4K VAC and 8mm air gap/
creepage distance.

Sensor current
Max. 2.5 mA.

" Connection cable

2- or 3-core plastic cable, nor-

mally unsc¢reenead.

Cable length: Max. 100 m,

The resistance beiween the

cores and ground must ba at

least 220 KQ.,

in certain cases it is recom-

mended to use screened cable

between sensor and amplifier,

e.g. where the cable is placed

in parallel to the load cables/

mains,

The screen is connected to pin
9).

Ordering key

11-pin circular plug

SV 110 XXX = 10 A SPDT
SV 210 XXX = B8 ADPDT
11-pin spade plug

SV 310 XXX == 10 A SPDT
SV 410 XXX = 8 ADPDT

XXX = power supply
024 = 20- 28 VAC
115 = 95-135 VAGC
230 = 195-265 VAC
724 = 20- 28 VDC

Accessories

Bases,

Hold down spring.
Mounting rack.

Base covers.

Front mounting bezel,

Level probes type VH,
types VPC, VPP,
types VN, VNY,
VNI,
type VT, VTI,
iype VS.

See sensor catalogue.

WIRING DIAGRAMS .

Example 1

j’

Example 2

1
| 4 e
i ]
@ "*L"' t!a g — e
r -—— . =
| @ L..__] 3
Powar supply: Power supply Power supply Power supply
SV t10/210 SV 3107410 S¥Y 1107210 5V 310/410
MODE OF OPERATION
Max. and/or min. controt of DISCHARG- ) H the container consists of a non-conduc- Example 3

ING of conductive ligulds,
Relay for control of CHARGING, see
SV 120/220/320/420.

Exampile 1

The diagram shows the level control con-
nected as max. and min. comrol, i.e. regis-
tration of 2 levels.

The relay operates when the tiquid
reaches the max. efectrode (pin 5 {3)),
provided that the min. electrode {pin & (6))
is in contact with the liquid,

The relay releases, when the min. elec-
liode is no longer in contact with the liguid.
Pin 7 (8) must be connected to the con-
tainer.

tive material, an additional electrode must
be used. (To be connected to pin 7 (9.
in the diagram this electrode is shown by
the dotted line.

Example 2

The diagram shows the fevel control con-
necled as max. or min, control, i.e. regis-
fration of 1 level.

The relay operates when the alectrode
(pin 6) is in contact with the liguid.

An additional electrode must be used, if
the container consists of a non-con-
ductive material.

Interconnect pins 5 (3) and 7 (9) directly
on the base.

The SV 110/210/310/410 may be used
as a maximum detactor with alarm.
When the water hits the sensor for ex-
ample in case of waves, the alarm re-
mains activated until reset by breaking
the contact. (Interruption of the power
supply).

OPERATION DIAGRAM Ex. 1:
Power supply

Max. electrode (pin 5 (3)) in liquid

_-

— = N s wm gy

Min. electrode (pin 6 {(6)) in liquid

Relay on

OPERATION DIAGRAM Ex, 2:
Power supply -

Min. efectrode {pin 6 (B)} in liquid

Relay on
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ISOLATION AMPLIFIER

Isolated input - output
1,5 kV AC isolation voltage

Current- or voltage input

Internal power supply
for input circuit

24 VVDC supply

Standard 11 pole relay socket

Applications:

(Galvanic isolaticn of analog signals (ground loop
elimination}. Floating off-ground signal
measurements, Signal conversicn, e.g.

0-20 mA/4-20 mA or 0,2-1 V/0-20 mA.,

Technical characteristics:

Input: Current or voltage as standard signal, or
according to order.

Standard voltage input: 0-1V or 0,2-1V,

Input resistance: typ. 10 MOhm,

Standard current input: 0-20 mA or 4-20 mA.
Input resistance: nom. 50 Chm,

The amplifier input circuit is powered by a built-in
DC/DC converter, which is supplied from the
amplifier output side.

Qutput: Current and voltage as standard signal,
or according to order.

Standard current output {pin 3):

0-20 mA or 4-20 mA.

Load resistance: max. 500 Ohm.

Current limit; typ. 30 mA.

Standard voltage output {pin2}: 0-1 V or 0,21 V.
QOutput resistance: nom. 50 Ohm or 500 Ohm.
Voltage limit: typ. 1,5 V.

The current- and voltage signals refer to supply
gnd, but using both signais simultaneously, only
the voltage signal refers to gnd.

Adjustments for zero and full scale are available
in the front of the cassette.

| WPRelecionics (@

ISOLATION
AMPLIFIER

2204 HH

electronics )\

denmark

Lerbakken 10 - DK-8410 Ronde - Tif. +45 86 37 26 77 - Telefax +45 86 37 30 85 - Telex 60 180 pretec




HBO

DIGITAL INDICATOR

321

PANEL MOUNTING

WATERTIGHT FRONT IP 65 OPTIONAL

The HBO 321 is a sturdy, reli-
able, and versatile meter,
especially suited to operate
in industrial environments.

Measuring 96 by 48 mm, the
plastic housing reinforced by
glass fibre complies with the
German Industrial Standard,
and sealed by its acrylic
front the meter comes in an
optional IP 65 watertight ver-
sion.

A 3% digit, bright red, LED
display allows for easy and ac-—
curate reading at distances of
up to 6 meters.

According to input amplifier

and sensor type, the instru-
ment will cover any indication
range within the limits given
by the specifications.

Indication in customer speci-
fied units 1is wmade to order
e.g. for gauging current, volt-
age, pressure, flow, etc.

The series include versions
with power supply for trans-
ducer or with analogous out-
put,

requiring no special tools,
installation is easily accom-—
plished by means of screw
terminals on the rear panel.
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Preliminary remarks

Perfect and safe operation of the Compact Controller
Digitric P presupposes that it is correctly fransported and
stored, installed and commissioned by experts and care-
fufly operated and maintained.

Onlythose persons conversantwith the installation, com-
missioning, operation and maintenance of similar equip-
ment and who have the requisite qualifications may work
on the control facility. In this respect, they must observe
the contents of this Operating Manual, the safety in-
structions imprinted on the apparatus as weli as the rel-
evant safety regulations applying to the installation and
operation of electrical apparatus.

This apparatus has been deslgned and tested in ac-
cordance with DINVDE 0411 Part1 (based onIEC Publica-
tion 348), Safety Requirements for Electronic Measuring
Apparatus, and has been supplied in a safe condition.
The present Operating Manual contains some informa-
tion and warnings which have o be followed by the userto
ensure safe operation and to retain the apparatus in safe
condition.

Norms and regulations

The industrial standardsand regulations (DIN, VDE, VDI, etc.)
referred to in this Operating Manual are applicable in the
Federal Republic of Germany. When using this device out-
side the German Federal jurisdiction, the relevant specifi-
cations, standards and regulations applicable in the country
where the device is used must be observed.

Associated documents

Data Sheet 81-4.11 EN, Brochures 1 and 2

Operating Manual 42/61-26-EN {Serial interface)

Operating Manual 42/61-27-EN (Configuration instruct.)

Operating Manual 42/61-28-EN {Parameter definition,
modifications}

Subject to technical changes,
Reprint, reproduction or translation of this manual or parts thereof are not per-
mitted without our prior consent.




Digitric P
Controlier

Displays and manual control elements on the front panel K7
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O WwWm D
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7 6 B

Display changecver switch

Universat setting key "lower”

Universal setting key "raise”

Set point changeover

Top display line

(controlied variable, variable name, fault message)
Manual/automatic changeover .

Manual setting key “lower”

Manual setting key “raise”

Botiom display line (variable values, channel display)
Indicator tor control daviation, controlier output, switching status
Display of the main variables to (9}

Display and setting possibilities
In the display & number of process variables can be shown

and

Hold

7

changed with display changeover switch (1).

& ]
& " w ]
 [a&
< [

Tap

1-16995

12

13
14
15

TICA 107

32
35

34

i2
13

35
30.

14

K50l b £-16020 81

Status display set point internal/extarnal
Status display manual/automatic
Closing screw and slide-in unit
Additional closing screw

301 Cover for configuration jack/designation piate
30.2 Designation plate (only with 19" plug-in card)

31
32
33

34
35

Output display/switch status

Adhesive label for specHication of the unit of measurement
Inscription field

only with format 72 mm x 144 mm:

Control deviation display

Light emitting diodes for control deviation for more than + 10 9%

The set point (w) and alarm values G1., G2, G3., G4. can be
setwith key A or V.

Display (5) | Display (9} | Function
Value forx | Channel | Controlled variable or ratio "
display (Current)
Value forx | Value for w | Controlled variable and set point
Value for x | Value fore | Controlled variable and control
- deviation
Value forx | Value fory | Controlled variable and output
variabie
d. Value Set point difference (Woy —Wing
G1. Value Alarm valus X max.
G2. Value Alarm value X min.
G3. Value Alarm value control deviation
' max. '
G4. Value Alarm value control deviation
min.
r Value Secondary variables with ratio
El Value Multlcomponents )
E2 Value Reference variable with ratio;
multicomponents
E3 Value Control of output fimit
Override (YL; YH)
E4 Vaiue Mutticomponents

Alldisplays and sefting possibilities are available manifoldly

in multichannel instruments.




Digitric P
Programmer, program controller
Displays and manual control elements on the front panel 33

32
35
5
10
34
? 12
3 <]
8
6
L
13 30t
12
14
7 5 8 - %087 02 E-18020 01
1 Display changeover switch 12 Status display set point internal/external
2 Universal selting key “lower™ 13 Status display manual /automatic
3 Universal seiting key “ralse” 14  Closing screw and slide-in unit
4 Set polnt changeover 15 Additional closing screw
5 Top display line 30.1 Gover for configuration Jack/designation plate
{controlied variable, varlable name, fault message) 30.2 Designation plate (onky with 19" plug-in card}
6 Manual/automatic changeover 3t Output display/switch status
7 Manual sefting key “lower” 32 Adhesive label for specification of the unit of measurement
8 Manual setling key "ralse” 33 Inscription field
9 Botitom display line (variable values, channel display) only with format 72 mm x 144 ma:
10 Indicator for control deviation, controller output, switching status 34 Control deviation display
11 Display of the main variables to (9) 35 Light emitting diodes for control deviation for more than + 10%
Display and setting possibilities Programmer
in the display a number of process variables can be shown Display (8) | Display (9) Function
and changed with display changeover switch (1). w-program Channel Only with multichannel instruments
display
weprogramms w active Program set point, active set point
n 1...7 No. of section being currently
processed
Hold Tap tn Value Time which has elapsed
, m in the section currently running {(4)
’ & Program controfler
o [i’ BJ Display (5) | Display (8) Funclion
E r—q Value for x Channel 1st channel = controller
| display 2nd channel = programmer
Value for x Value forw | Controlted varlable and active
sel point
Tap or hold Value for x Value forw | Conirolled variable and control
deviation
Value for x Value fory | Conirolled variable and output
variable
d. Value Set point difference (Wpogram ~ Wing
G1. Value Alarm value X max. :
G2. Value Alarm value X min.
G3. Value Alarm value control deviation max.
% G4. Value Alarm vaiue control deviation min.
n 1.7 No. of section being currently
processed
tn Value Time which has elapsed
@ 1-16085 0...100% in the section currently running (%)




1.3 Installing the lines

When selecting and installing the connecting cables please
observe the regulations for electric power instaliations with
nominal operating voltages up to 1000 V, (DIN VDE 0100) or
the corresponding local reguiations.

Note

As a protection against electric shocks connect the pro-
tective earth terminal PE to a suitable protective earth before
any other connection Is made.

The grounding conductor is aiso used to divert HF inter-
ferences. Hence provision should be made for it also with a
power supply of 24 V (direct or alternating voitage).

The reference conductor connection (1) in the unit is
connected via a capacitor 1 pF with PE.

ifthere is interloop flexibility between several Digitric P units,
for the purpose of compliance with the permissible com-
mon-mode voliage there is potential equalizationto be done
by connecting the reference conduciors.

1.4 Connecting the unit

Tables 1.2 and 1.3 give a summary of the inputs and outputs.

The appendix of this Operating Manual contains an entire
ovaerview of the different functions.

1.41 intrinsically safe measuring circuit via safety
barriers

Safety barriers for current and voliage (thermocouples)

(type designation TZI 102-Ex or TZU 102-Ex) can be

connacted.

The barrier type TZR 102-Ex can be used for a special

version uf the inpul module Tor resisiance thermometers.

if this barrier Is used the raguiations and ordinances per-

taining to explosion protection must be observed.

1.4.2 Units with increased electromagnetic compatibility
(EMC)

{Designs 98 mm x 96 mm and 72 mm x 144 mm)

When mounting units featuring increased EMC make sure

that the panel has the same potential as the grounding

conductor and that a conducting contact exists via the fas-

teners between the case and panel.

1.5 Relay output
Relay module for general use
The built-In spark guenching eiement is generally adequate
for smali inductive loads.
For bigger inductive loads an external spark quenching
combination parallel to the load is recommended in ordet to
protect the contacts.
The potential difference of the switched voltages
must not exceed 380 V.

Relay module for direct motor activation

The output extension for direct motor activation features
increased spark quenching capabilities. Only contactors
with a retalning current of > 30 mA can be activated with /.

1.6 Power supply

Wheninstalling the power supply please observethe regula-
tions for electric power instaflations with nominal operating
voltages up to 1000 V (DIN VDE 0100} or the corresponding
local electrical regulations.
It must be possible to switch off the power supply at two
poles.
The unit does not contain fuses.
Acc. to DIN VDE 0411 the following fuses must be provided
externally:

220 V: fuse cartridge T0.08 250 C

115 V: fuse cartridge T0.16 260 C

24 V: fuse cartridge T0.63 250 C

Warning:

In order to provide profection against accidental contact
with terminals, the Digitric P must be instalied appropriately
or Insulated tab connectors must be used in case of blade
connectors.

it nust not be possible to remove the insulation withouta tool.

1.7 Serial interface RS-485

A shielded two-wire conductor is used as a bus cable. The
shield serves to divert HF interferences originating inthe bus
line and enhances the immunity of the bus line to interfer-
ences.

Connect shield at both ands to a HF ground of low impe-
dance (panel or grounding conductor).

To prevent potential differences, connect the reference
conductor of the bus subscribers with a sufficiently large
potential equalization fine. ‘
The structure of the telegrams is described in Operating
Manual 42/61-26—. EN (Serial Interface).

o Computer —”'I”"" l]igit_riiP {1} L
e NI
DL‘] : ]
i 52 [—}j _D—
R Ex i S —
T o
§1 (+ } J<—. l_
s26) | _D_ !
51 T .
FAL{ { 1 ln}
P —
RITRE
| L i D;
1] R

Fig.1.5 Connection of the serial interface
PAL Potential equalisation line
S  Shield

1.8 Blocking the auxiliary routines

Ifthis serial interface is not used, connection S1 can be used
to block the auxiliary routines. Access to the auxiliary rou-
tines Is blocked by bridging the connection $1 and the ref-
erence conductor connection (L).
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25 Setting the input circuits:
multicomponents and ratio

251 Weighting the inputs
All inputs can be weighted.

Ex

HUL ABD (B

hxl‘ tx

FLY FiX

I-i69B511

{(Ex) = Ex-bx+cx
(x =110 4)

Fig. 2.1 Input weighting

The values for bx and cx are displayed and set in the large
loop “A” (see Section 2.2 or Appendix, page 23).

2.5.2 Multicomponents

The main contfrolled variable E1, set point and alarm values
are assigned to the display range user range 1.

Weighting the auxiliary inputs E2 and E4 is determined with
b2 and b4 as well as c2 and ¢4. To these inputs are assigned
the physical display rangas “user range” 2 or 4.

L T-1506612

Fig. 2.2 Input circult muiticomponents

2.5.3 Ratio

The unit has the electrical ratio range 0...2.

In special cases it is possible to change this range by chan-
ging b1 and/or b2.

C1isused in combustionragulation to seta supply of excess
air in the lower load range.

The physical ratio (including the ratio of the transmitter
ranges} is set via user range 3 for the electricairatio0and 1.

E1

2] '
HUL

£3

L
YA

Fig.2.3 Input circuit ratio

1-1506513

2.6 Characteristics for manual operation
2.6.1 Continuous controlier and on/off controller

100 + 1004

,,I' K.21 Heat '?I. 17 Heat
¥

Cool

y
i

|

-~ 100

1-16987

Fig.2.4 Characteristics tor manual operation

K = Continuous controtler
Z1 = On/off controlier
Z2 = Heat-/cool-controiler

2.6.2 Step emitroller

The manual characteristic Is determined by the wiring so
that on activating key P the positioning signal behind the
actuation increases.

Position feedback signal

The position feedback signal is not Included in the control
action. In automatic operation it is compared with the set
output limits YH and Yi..

The position feedback signal is effected with a potentio-
meter or current signai.

m
'+

"
.8

!.

—O

1- 15068

Fig.2.5 Position feedback signal
A/ A~ Supply from At or A3
E.+/E.- For inputs see annex page 18/19

The alignrﬁent for 0% and 100 % is effected depending on
the input with the variables c2, ¢3 or c4 or with b2, b3 or b4,

Procedure:

® Set servodrive to “0" and change ¢ such untily = 0.

® Then set servodrive to 100% and change b such until
y=100.0.

If no provision has been made for a position feedback signal

set YL to a value which is smaller than v,

If the position feedback signal input Eis 4...20 mA and no

position feedback signal has been provided, set YL to

-30%.




3 Operating instructions
Process operation

Note:

All readings shown on the analog display (10) are indicated
on the fold-out page at the end of this document.

3.1 Manual operation

© After bumpless transfer to “manual” "y" is automatically
displayed. Y can be adjusted with <€ (7) or b+ (8).

Continuous controller
® Slow change by tapping keys dor b,
@ Quicker change by holding keys dor b

& Rapid movementto 0 or 100 % by holding keys €orb and
tapping H/A key additionally.

Step controlier

The actuating time only depends on the actuating time of the
mator. The switching status of the outputs E3 is shown in the
display (10).

Y-is displayed only if a position feedback signal is provided

On/off controlier Z1 and Z2

In manual operation the on/off controlier generates a puise
train whose average value in time Is displayed as v.

The switching status of the outputs is shown in the display

(10).

© Slow change by tépping keys dor b

® Quicker change by holding keys dor b

@ Rapid movement to 0 or 100% by holding keys € or ¥
and pressing H/A key additionally.

Multichannet controller
Operation is similar to that of the single-channel controller.

An additional channel display is available in the multi-
channel instruments (see Section 2.2.2).

Cascade controller

The I/E key has two possible positions:

| =cascade is open. Slave controller runs with local set
point

E = cascade Is closed.

Channol 2 ie alwaye the slave controller, channel 1 is the

master controller. The mode selector switch (H/A Key)

affects only the siave controller.

@ Actuation of H/A key effects changeover to the slave
controller and changeover of its operating mode.
Changeover to I/E and H/A is bumpless.

Override controller (limit controller)

Channel 2 is aiways the master controller, channel 1 is the
limit controller. The mode selector switch (H/A key} affects
only the master controller.

© Actuation of H/A key effects changeover to the master
controfier and changeover of its operating mode.
Changeover to H/A is bumpless.

3.2 Automatic operation

If an input for the external set point is fitted, changeover can
be effected between the internal and external set point with
the I/E key.

In program conirollersthe program set point acis as external

set point,

® Changeover E-# I: The lastexternal set pointis the new in-
ternal set point. Changeover is bumpless.

@ Changeover | =» E: Having selected the variable “d”, the
difference between the internal and externai set pointcan
be read.

If there is a difference the active set pointapproaches the
set point at 6 %/s of the external set point.

@ If the I/E key Is activated “W" is always displayed.

@ In position “I” and “w" in the display (11}, the set poini can
be set with keys ¥ or 4.

11




5 Messages from the self-monitoring

Battery monitoring

In the presence of {oo lilile batiery
voltage the message “Er.bA” is dis-
played within 4 seconds for 2 5. The
unit continues functioning.

lithe batieryis notreplaced abattery
failure is likely before fong.

Monitoring the power supply

if the unit is being supplied with a
voltage below the permissible level,
processing is stopped. The mes-
sage “ErLP” appears in the display.

If a serious fault occurs in the digital
processing the unit signals “Er.H_. It
must be repaired.

Auxiliary proooseor faulte are sig-
nailed by the message “ErHP".

if the controller detects faulty pro-
cessing on several occasions it ini-
tially attempts to restart the program
through a reset. [f this is not possible
reinitialization is executed, i.e. the
configuration last saved in the
EPRUM is loaded. The controllar
signals “Er.00” and goes to manual
mode.

@ This message Is acknowledged
with key (1).

Programmer .

With correct configurations the

message "Er.PG" appears only after

loading and can be eliminated by a

reset.

® This message is acknowledged
with key (1).

6 Maintenance

Apart from replacing a used battery, the unit requires no
maintenance. Relays are subjected to wear, depending on
the switching frequency and load.

Warning

Any interruption of the protective conductor inside or
oulside the apparatus or disconnection of the profective
ground terminal is likely to make the apparatus dangerous.
intentional interruption is prohibited. When the apparatus is
connected to its supply, terminals may be live, and the
opening of covers or removal of parts except those to which
access can be gained by hand is likely to expose live parts.

No high voltage test may be carried out without
thorough knowiedge (see Service Information, in pre-
paration)

Faults and unusual stress

Whenever it is likely that the protection has been impalred,

the apparatus shali be made inoperative and be secured

against any unintended operation.

It must be assumed that the protection has been impaired

when

- the apparatus has visible signs of damage;

- the apparatus no longer functions;

- the apparatus has been stored in unfavorable conditions
for a long time;

~ the apparatus has been subjected to adverse transport
conditions.

7 Packing instructions

if the original packing is no longer available, the unitmustbe
wrapped in an insulating air toll or corrugated board and
packed In a sufficiently large crate lined with shock ab-
sorbing material {foamed material or similar) for the trans-
portation. The amount of cushioning must be adapted tothe
weight of the unit and to the mode of transport. The crate
must be labelled “Fragile”.

For overseas shipment the unit must additionally be sealed
airtight in 0.2 mm thick polyethylene together with a des-
sicant (e.g. silica gel). The quantity of the dessicant must
correspond to the packing volume and the probable du-
ration of transportation (at least 3 months). Furthermore, for
this type of shipment the crate should be lined with a double
layer of kraft paper.
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Connection, case and mounting

Electrical connections:
Mains or interface connection: tab connectors
A 6.3x0.8acc.toDIN 46244
Other connections: tab connectors A6.3 x 0.8 or
A28x080rMTP24x08
o as accessory: screw terminal up to 1.5 mm?®
19" units
Blade connector form C/D or F
Weight
0.65...0.9 kg design 96 mm X 46 mm
0.5 kg design 48 mm x 96 mm
1.25 kg design 72 mm x 144 mm
0.3 kg 19" units, 0.2 kg 19" output extension

Any instatlation position

Climatic capabilities
To DIN 40 040 KWE
Ambient temperature 0...+50°C
Transportation and storage temperature ~25...4+65°C
Relative atmospheric humidity = 75 % annual average,
short-term 95 %, occasional and slight condensation
permissible

Mechanical capabilities

Acc. to DIN IEC 68 part 2-27,
Impact 30 g/11 ms
Vibration in operation 2 g/5...160 Hz

Electromagnetic compatibility

Tested to IEC 801/DIN VDE 0843

Increased immunity to interference for designs

96 mm x 96 mm and 72 mm x 144 mm: at least standard
acc. o NAMUR

Electrical safety

Tested to DIN VDE 0411

Class of protection |
For designs 48 mm x 98 mm, 96 mm x 96 mm,
72 mm x 144 mm

insulation group 1 to DIN VDE 0110

Degree of protection
Front IP 50, rear IP 40, connections IP 00,
Screw terminals P 20, female tab connectors
with bush IP 20.
19" plug-in card. acc. to instaliation

19" plug-in card

Output extension 40.5 mm (8T) 121__:!..‘ 254
b4 853
AM2.5x10 ~ i
4 o
E g g
B — |
5 169,8 50,5
~ < (161
I 'H-Eﬁ_ _T Center blade connecior

1-14453
Fig. A1 Dimensional drawings {dimensions in mm)

Format 48 mm x 96 mm

@@%{-

48 197

92

1

44
L

-0/ |igs

Format 96 mm x 96 mm

32

-14t812

s

1) Fastener for horizontal close-density
arrangement of units

Format 72 mm x 144 mm
______?___.1 e
|

+*

!

i

1
14k
136

: N
n 185.5 N

o

115154
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On/off controller Z1, 1 control output (continuation)

Suppl. No. ;Channel No.| Description Function block "
Cascade Cascade Z1 (F/K) :
Interconnected 1 Al4 At {man 2
2% [rol 42 1 open
416 zﬂtﬂitil:‘tiﬁ\:v‘l‘l:z“_f:ﬂ or wel — E AR1IY.2
2 ' wet |E3(PID fi3lar 5 ARZ| Gid.2
516 Slave controller v AR3IG1 Y
e2=x2~-w,w=w2oryl srone| EA i fman 2 AR G1.2
without relays 415 with relays 516
Fixed value
Internal set point M X G3/4
ef =xi-wi
421 4 Channel 1: Cutput Y1.1
521 Channel 2: Output Y2.1
GChannet 3: Output Y3.1 WAL
Collective message e: ¥G1 with relays 521
Collective message x: ZG2
Programmer .
g x] —w X1k AL w
i A2 [ man.
w=wi or program x1.3 P e L
499 l E2\pip A2 RT[YT..
2 E3 3] tw AR2| GA.1
522 Y BIIGI.1
rre A g | | man. AR | stop
without relays 422 with relays 522

On/off controlier Z2, 2 control outputs

Suppl. No. [Channel No.| Description Funciion block"
Fixed value
Internal or external set polnt Al Al dw
e=x1-w 49 A2 | man.
431 w=wi or we PID 20 ARTS Y11
1 R3] 1w ez
531 Output Y1.1 heat . AR3G1 1]
Qutput ¥2.1 cool ve | E4 i man. IAR4[ G2 1
without relays 431 with relays 531
Multicomponents Z2 (3 K) .
=Xt + (X2~ x3) ~w 1F M| lw
x1, x2 and x3 can be weighted A2 | man_
432 w=wior we PID ARLIY1 .1 |
1 hR2 [Y2.1
532
AR3 | (G1.1
X reasiAd | man. 14RAI G2 1
without relays 432 with relays 532
Fixed value 23 Z2 {F) A
internat set point A iman. |
el=x1-wi AZ jman 2
e2 =x2-w2 ART |11
434 2 ARZ [¥2.1°
534 Y1.1 heat 1st channel - ] Py
¥2.1 cool 1st channel 2.1 1E4 A3 Y12,
: X< RE-185 AREIY T2
¥1.1 heat 2nd channel without relays 434 with relays 534
Y2.1 cool 2nd channet

1} See tabies 1.2 and 1.3 for terminal designations

minimum number of components |:) located on the output extension (not possible for format 48 mm x 96 mm)

17




Step controller (continuation)

Suppl. No. |{Channel No.| Description Function block "
Fixed value 2x D (F)
internal set point
el=x1-wi 2
e2=x2-~w2
454 5 PID
554 :
y82 | ) ARA
without relays 454 with relays 554
Fixed value ?x D (F/K)
Internatl or external set point ;
o1 =x1-wi x
455 2 a2 e xd —w2 PID
555
1Ed i
without relays 455
Cascade
interconnected
1 master controller
456 1 slave controlter (2nd channel)
2 Output G1.1 1st channel ys:
556 Output G1.2 2nd channel = e R3[G1.1
e1=x1-wt ~ro | Ed i |G 12 hral G12
e2=x2-w2 without relays 456 with relays 556
w2 =wi2 or y1
Override i
Min. or max. seltection _Qve;n £
457 interconnected ; 1
457 Master coniroller = controller 2
2 {2nd channel}
458 Slave controller = controlier 1 ;
568 Output G1.2 oontroller 2
Output G1.1 controlier 1 without relays 457, 458
el=x1 wi
el = X2 -w2
Program controller P+ D (F
Programmer with %1 3]
step controller D ) 1 £7
Controller = 1st channel X - PID
462 5 Programmer = 2nd channel -y
562 am=xi-w A/H Ea A
W = Wirogy, OT W1 hv 5485 ol
without relays 462 with refays 562

1 See tables 1.2 and 1.3 for tarminal designations
minimum number of components i:’ located on the cutput extension {not possible for format 48 mm x 96 mm)
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Continuous controller (continuation)

Suppl. No. |Channet No.| Description Function block "
Fixed value K (F)
ci = xi~wi |
481 2 Ad)
: 4 rarthd
without relays 491
Pragram controller P+ KB
Programmer : 1E1
with centinuous controller K ot - 1 [F2
482 5 Coniroller = 1st channel - PiD s
582 Programmer = 2nd channel ——1E4 12
=x1 - A :
\i:ﬂi o:vprogram v Ed s iAd] mon URt] stop
without relays 482 with relays 562
Programmer
Suppl.No. [Channel No.| Description Function biock "
Programmer P
yi=w x1 |E1 At}
451 - (E2] A2} PLI
1 -’%E:«; A3 P11 AR2| P2.1
591 L AR3 | P31
h/r .
——F4 WS-485 AdiP2.1 HRdI P41
without relays 491 with relays 591
Programmer 2x P ..
yl=wi x1 (E} Al MlYr
y2 = w2 AZ Y2
482 x2 |E2 Az AR1 | stop
592 2 :—:ﬁ%ﬂ? AT {stop1 :g .%‘QDA
h/7r] E4 M 2 1.1
/T2 R4 ke 124 |stop ral P12
without relays 492 with relays 592

1) See tables 1.2 and 1.3 for terminal deslgnations
| minimum number of components D located on the output extension {not possible for format 48 mm x 96 mm)
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Displays

Numerical displays

Hold ,

£

4

ls

T-16096

Fig.AB Small and extended controller display ioop

The main variables “w”, “e” and “y” are shown in the smalt
and in the extended display loop in the hottom display line
(9) while the controlled variable “x" is visible in the top
display line (5). In all other cases the name appears in the
top display line and the value of the selected variable in the
bottom display line.

@ Variables are switched with key 1.

® The set pointis seiected eachtime the I/E key is actuated.

® The output variable is selected each time the A/H key is
switched to manual {H).

i wiultiple channel display and channel changeover

Channef
4 3 | 2 | 1

Contral deviations
(coarse indicator)

e>0

e=0

e<D

The channels {control loops) are displayed by means of

horizontal luminous symbols, A decimal point appears after

the operational channel.

@ Select channel display: With display changeover switch
{1} and A or after going through the display loop.

@ Select operational channel with A.

Analog display

When supplied by the manufacturer the analog display (W
or 31) indicates the following information depending on the
closed loop control function:

Output variable y in the case of continuous controllers

Switching status display
On/off controller Z1

A

4. 3. 2. 1t channel
On/off controller 22

— 1st channel

2nd channel 1

}

Heat
Cool

-

Cool —_ /
Heat

Step controller

2nd channel - [ 1st channel
—t— A
b4

[

A
Lowgr st Raise

-

Raise Lower

Output variable y in the case of continuous controllers

[T

A

Disposing of an appropriate configuration, analog display
(10) can aiso be used to show the control deviation.

Setting values

® All values apart from the cutput variable vy are adjusted
with ¥ or A if the name is visible in the top display line (5)
and the value in the bottom display line (8).

The output variable yis always adjusted with <€or»if control

loop is on manual {(H).

Rapid adjustmentto 0 % or 100 %ls possible with continuous

and on foff contirollers by simultaneously activating < or »

and the H/A key.
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Changing the display loop

® Press and hold € and b and tap the dispiay changeover
switch (1},
“nor” flashes in the top display line.

® Set “diSp" with A (tap 1 time)

l.“.”." / ':: I S
'.'.'f -".' S ." f
L Change brightness in steps 1...4
n = Display does not return to x
r = Display returns to x after 30 s
L = Smal display loop
E = Extended display loop
A = Large display loop
ly| Display function of the analog display
(10)
y = Controller output
b = Switching status binary
d = Control deviation
Fig. A6

Return to normal mode

@ Press and hold < and & and tap the display changeover
switch (1).

® Press J/E key.
“nor"” flashes for approx. 3 seconds, than changeover to

normal mode.

Setting the PID auxiliary routine

® Press and hold < and W and tap the display changeover
switch (1).
“nor" flashes in the top display line.

® Switchto PID A (2 x)

[¥]P on/off

[/l on/off
[A]D on/off

> F Id s
[ f"r. H o
A— Channel selection
1...4
Derivative gain
.1 ord
|
i Differentiation

r = controlled variable
£ = control deviation

4] Differentiation
d = both sides
p = positive
vy n = negative
—l S

i ILI. "'f'
A [ Channel selection
1...4

W@ Control characteristic
inu = inverse

- - {decreasing)
k. 1 '," L dir = direct
I—E I'I. 'I {increasing)
L_ m Channel selection
? 1.4
E EE L_ <[] Time range {decimal
L point position})
o 'I titt = sec
ttt.t=min
tt.it=h
L.ttt =1000 h

?haznel selection

Fig. A7

Return to the normal mode

® Press and hold < and » and tap the display changeover
switch (1).

® Press J/E key.
“nor” flashes for approx. 3 seconds than changeover to
normal mode.
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