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Company profile

- Company Foundation 1986
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Pressure Regulators
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Competitors

- Fisher (Emerson)

- Instrum AG

www.instrum-gmbh.de

- Cashco

- Anderson Greenwood (Tyco)

www.andersongreenwood.com

- Mankenberg

- Jordan



http://www.instrum-gmbh.de/
http://www.instrum-gmbh.de/
http://www.instrum-gmbh.de/
http://www.andersongreenwood.com/

Markets / Customers (References) C I l iIK

Users: - Gascompanies: different application of industrial gases.
- Natural gas: fillingsystems for public transportation
- Chemical industry: Blanketing system

- Pharmaceutical industry: Blanketing systems, clean steam

- Food industry: Blanketing systems




Markets / Customers (References)
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Low Pressure Regulators (BR- and BS-Series) C H l iIK
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Low Pressure Regulators (BR- and BS-Series)

Highlights
B Regulating

range up to 4000 mbar / 60 psi
B sizes DN15 to DN 100 (1/2” to 47)
B Pressure resistance up to 16 bar

M Back pressure resistance
up to 4000 mbar/60 psi

B withstands full vacuum

B stainless steel regulators
B Nickel Alloy Regulators

B PVDF regulators

B clean and sterile regulators
B Maintenance friendly

B ATEX E Il 2GD
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Low Pressure Regulators (BR- and BS-Series)

In general... i L

] i

] =
Our Pressure Regulators are all relative = e
Regulators. That means they regulate pa——
against the atmosphere. —

famn) / L EOTFEIFEGE ST S %7 ¥ 4 /\/; L Z Z

The indicated pressures are plus or @4 - Tz
minus the atmosphere pressure. /
In the process engineering we do (
differentiate between the reducer —=>

and the back pressure or relief valve.




Low Pressure Regulators (BR- and BS-Series) C I l iIK

Adjustement possibilities...

There are the following possibilities to adjust the required pressure
on our regulators:

Spring-loaded regulators
Dome-loaded regulators

and the combination of these two (pilot pressure regulator)




Low Pressure Regulators (BR- and BS-Series) C I l iIK

Reducing Regulator

The Reducer regulate the pressure on the outlet-side of the regulator.

A high inlet-pressure will be reduced by this valve on e deeper outlet-
pressure.

The reducer opens if the pressure falls below the adjusted pressure.

In rest position the reducing regulators are open.




Reducing regulator

This Regulator keeps the process pressure
“‘B” at a constant level.

When the pressure “A” rises, pressure is
released through the open valve seat “F” to
the process side of the valve and through the
internal feedback bore “E” underneath the
diaphragm. This will continue, until the
diaphragm force “C” exceeds the spring
force “D”, while the process pressure “B”
rises. The diaphragm is lifted and the vale
seat “F” closes. In the event that the process
pressure “B” drops below the pre adjusted
nominal pressure, the spring force “D”
presses the diaphragm downwards, so that
the valve seat “F” opens and admits gas until
pressure equalization is reached again.
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Reducing regulator
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Low Pressure Regulators (BR- and BS-Series) C I l iIK

Relief Valve

The relief valve regulate the pressure on the inlet-side of the regulator.
This regulator opens if the pressure oversteps the setpressure.

In rest position the relief valves are closed.




Relief Valve

This regulator keeps the process pressure “A”
at a constant level.

When at rest, the regulator remains in a closed
position. When

the process pressure “A” increases, pressure is
released through the internal feedback bore “E”
underneath the diaphragm. If the diaphragm
force “C” exceeds the spring force “D” the valve
seat “F” opens and the over pressure is
discharged to the vent side “B”. If the process
pressure “A” drops, the diaphragm force “C” is
lower compared to the spring

force “D” and the valve seat “F” closes. The
pressure in the vent line can be atmospheric or
vacuum. With vacuum in the vent line the flow
capacity of the regulator is increased.
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Low Pressure Regulators (BR- and BS-Series) C I l iIK

As variants to the functions mentioned so far pressure regulators are in the
execution as

Pilot Pressure Regulator
and as execution

,vacuum-Regulator*




Pilot Pressure Regulator @

Pilot Pressure Regulator are spring-loaded regulators.

The spring housing will be leak-proof designed. So it will be possible
to set an additional pilot-pressure to the spring housing.

This variant can be set as reducer and also as back pressure
regulator or relief valve.




Attention!

Spring-loaded pressure regulators do not have any ,fail-safe“ characteristic.
That means:

In case of a diaphragm-breaking, the reducer “burn out” and opens completely.

In case of a diaphragm-breaking, the relief valve stays closed.

Both of this types have no safety-function. They are both process valves and
they are no safety features.




Connections possibilities
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Connections (manometer und external feedback line)




External feedback line

- low set pressure
- long distance between the regulator and the vessel

Reduzierventil
5 mbar

Behalter

Vent

]

Uberstrémventil
" 40 mbar




Low Pressure Regulators (BR- and BS-Series) C IE“ IiIK

Unbalanced and balanced Seat




Low Pressure Regulators (BR- and BS-Series) C I l iIK

Unbalanced seat

With the unbalanced seat the inlet pressure

(P,n) akt on the cone area Al (yellow circle).

The other areas on the cone head are
neutralizing themself.

Example: BR25i, Sitz 10D
-6 mbar per bar inlet pressure difference:

Adjusted on P2 = 20 mbar
On inlet pressure P1 = 2 bar

Inlet pressure change upto 6 bar g
AP =4 bar = 4 x -6 mbar = -24 mbar

/////////

OUT

-




Low Pressure Regulators (BR- and BS-Series)

Balanced seat

With the balanced seat the inlet pressure (P,y)
akt only on the cone head areas an they
neutralizing themself.

Example: BR25i, Sitz 10E

-0.2 mbar per bar inlet pressure difference:

Adjusted on P2 = 20 mbar
On inlet pressure P1 = 2 bar

Inlet pressure change upto 6 bar g
AP =4 bar =4 x -0.2 mbar = -0.8 mbar




Decoupling
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Designs

- -

Standard Design

Application

Example of uses

Mounting form

Surface

Complete drain

For processes in the chemical-pharmaceutical industries,
without substandard requirement.

Protection against explosion.
Prevention of building an explosive mixture of gas by
exchanging the atmospheric air with an inert gas.

Inline- and angle pattern
Without special treatment
No




Designs

- -

Clean Design

Application

Example of uses

Mounting form

Internal space

Surface

Complete drain

For procedures in the pharmaceutical industries and
food production with increased requirements concerning
surface treatment, dead space and cleaning.

Protection against oxidation.
The replacement of the atmospheric air by an inert gas
prevents the building of an oxidizing ambiance.

Angle pattern
Rounded edges, minimized dead space

Roughness for areas in contact with media < Ra 0.6 pm,
internal and external electropolishing as option.

Yes




Low pressure regulator

- -

When do you use these regulators?

- Protection against explosion, oxidation and contamination.

|

Reducing valve

Uberstromventil

Reduzierventil Relief valve
Détendeur Deverseur
20 mbar 50 mbar

=>
Produkteintritt

Entrée du produit
Product in

Gasraum
Ciel gazeux
Gas space

Produktaustritt
Sortie du produit
Product out
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Low pressure regulator

Why should we install pressure regulators for blanketing instead a loop?

Pressure Regulators Loop
Loss of power 15 — 50 mbar fail safe setting
Reaction fast slow
Corrosion resistance high high
Mounting easy complex
Costs normal high
4-20 mA | | 4-20 mA
Sollwert vom Leitsystem Istwert zum Leitsystem
|
Ne SOLLWERT
|
0-4 bar : | Stellgosse Nz-Ventil Stellgosse Vent-Ventil

| N2 Vent
| | & IST-Wert o
N L = .@
Pa X A}
st Inst-Luft L Inst-Luft

Behélter
Bac
Tank

Behalter
Bac
Tank




Vacuum-pressure inertisation

The vacuum pump serves to suck off 80% of reactor atmosphere (residual
pressure: 200 mbar abs.). Consequently, only 20% of the original oxygen
molecules are still present inside the reactor. The missing volume is
subsequently replaced by filling with nitrogen. This "thinning” of oxygen content
of about 1 : 5 per inertisation cycle will be continued until the residual oxygen

content inside

the reactor falls below the
specified value. Instead of

the described operation with
vacuum, inertisation can be
made even under overpressure
In pressure-resistant reactors.
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Unterdruckinertisierung




Animation



Animation TANK BLANKETING mit Ton ENGLISH.swf

Ventilation @

Two pressure regulators are required for optimum ventilation. One pressure
reducing valve is needed for the nitrogen flow-in

("breathing-in”), and one relief valve is required for gas flow-out ("breathing-
out”). The ventilation process takes place in a pressure

range of 10 — 50 mbar in order to minimize the inert gas consumption.

The aim of each ventilation process is to maintain the inert status inside the
reactor throughout the fabrication process. The term "ventilation” may be
replaced by such terms like "pressure superimposition”,

"tank blanketing”, “padding” or others.




Technical
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Sizing (How to choose the right regulator)

Process data from client:

- Maximum and minimum inlet and outlet pressure
- The fluid

- Requested flow rate

- Temperature

- Materials

- Connections

- Angle or inline pattern

- Inside or outside mounting (rain cover)

Additional information:

- Requested certification

- Options (external feedback line)




Sizing (How to choose the right regulator)

Kv-Value

Calculating Example: P1:
P2:
Flow:
Fluid:
Temp.:
Q: 150 Nm°/h
density(p): 1.25 kg/m®
P, 7 bara
P: 1.05 bara
AP: 5.95 bar
Temp: 20 °C
P22P1/2 P2<P1/2
Q. o1, O,
= ' = = : ll W
S14 ‘u' Ap- p, k. 257 p, VA

6 barg

50 mbarg
150 Nm3/h
Nitrogen (N2)
20°C

KV-Value:

1.60

calculate Kv (gases)




Sizing (How to choose the right regulator)

- -

Function Size Seat (mm) | KV-Value| CV-Value KV-Value: 1.60
Reducer DN15 4 06 0.7
(BR-Series) 12" 6 1 1.2
10 2 2.3
DN25 4 0.7 0.8
1" ) 1.2 1.4
10 S 34
14 5 5.8
DNB0 10 = 3.4
2" 14 5.5 6.3
21 12 13.8
32 26 30
DN80 21 12 13.8
3" 32 26 30
42 40 46
DN100 32 26 30
4" 42 40 46
67 80 92

Flow capacity

Kv 3
density(p): 1.25|kg/m®
1e). . Flow: 281.94 Nm?/h
Py 7|bar a
Py 1.05|bar a
AP: 595|par calculate Q (gases)
Temp: 20|°C
P2zP1/2 P2<P1/2
MAm- 1. 1
O, =514k - |20 Oy =257k, p,-—

\ oy -1, Jou -1,




Yiditix

Sizing (How to choose the right regulator)

Flow capacity

Kv 3
ity(p): .25|kg/m?
density(e)y 1.25<o/m Flow: 281.94 Nm’/h
Py 7|bar a
P! 1.05|bar a
AP: 5 95|par calculate Q (gases)
Temp: 20|°C
P2=P1/2 P2<P1/2
Oy =514k - ([A'”'*”*I Oy =257k, py- e
=" ! 2 -?; \ll'p\' ! f.
Nm3/h
p1 barg 1 2 3 4 5 6 Sitz @
15 23 30 38 45 53 4
p2 mbarg
30 45 60 74 89 104 6
10 - 900
75 112 150 188 225 263 10
129 194 259 324 388 450 14




Testing

Tightness test:

2 bar allseitig auf den Regler

———-— - _

-

Porosltat der i

1

|

! Membrane Tauchrohr
|

1

|

I

[ |
|

- -




Adjustment @

ADJUSTING of a positive working pressure:
Mount the regulator in a line, same position as in the plant.
Adjust a low flow with help of an outlet valve.
Flow: DN15 0.5 Nm?h
DN25 1 Nm3/h
DN40/50 2 Nm?®h
DN80/100 5 Nm?®h
Turn the adjusting screw counter-clockwise (CCW):
The working pressure is encreasing.
Turn the adjusting screw clockwise (CW):
The working pressure is decreasing.




Adjustment

- -

Reducing regulator

Mengenmessung Druckmessung
Mésure du déblt Mésure de la pression
Flow mesuring Pressure mesuring
p1| . P2' . Mengenelnstellung

| | Ajustement du débit
==l Flow adjustement

| = .
A | - |
- ) | < -
& -
Speisedruck Kugelhahn voller Durchgang
gemass Auftrag direkt angeflanscht

Robinet & boulle, pergage integral
bridé direct

Ball valve, full bore
direct mounted




Adjustment (%:K

Relief regulator

Mengenmessung Druckmessung
Mesure du deéblt Mesure de la presslon
Flow mesuring Pressure mesuring
I.F.}S 0 :m
| | = —
AN I I
_ S | /
= ‘3’ => = Atmosphere
Speisedruck ( PS) Mengeneinstellung
hdher als Einstelldruck mittels Kugelhahn
Presslon avant (PS) plus Ajustement du débit
haute que pression Détendeur par le robinet a bille
Pressure (PS) higher as Flow adjustement

inlet pressure Regulator by ball valve
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Mounting and operation (Safety) C I l iIK

MONTAGEANLEITUNG NIEDERDRUCKREGLER
INSTRUCTION de MONTAGE REGULATEUR basse PRESSION
MOUNTING INSTRUCTION LOW PRESSURE REGULATOR
Falsche Elnbaulage Gute Einbaulage Beste Einbaulage
Montage faux Position de montage bon Mellleur posltlon de montage
False mounting Good mounting position Best mounting positlon
Flg. 3 Flg. 2 — Fig. 1

Flg. 1-Flg. 3
Beliebiger Einbau fir trockene Gase

Le montage quelconque pour gaz sec
Mounting in any position for dry gases




Mounting and operation (Safety) C I l iIK

MONTAGEANLEITUNG NIEDERDRUCKREGLER
INSTRUCTION de MONTAGE REGULATEUR basse PRESSION
MOUNTING INSTRUCTION LOW PRESSURE REGULATOR
Falsche Elnbaulage Gute Einbaulage Beste Einbaulage
Montage faux Position de montage bon Mellleur posltlon de montage
False mounting Good mounting position Best mounting positlon
Flg. 3 Flg. 2 S Fig. 1

| —
- Flg. 1-Flg. 3
Beliebiger Einbau fiir trockene Gase

Le montage quelconque pour gaz sec
Mounting in any position for dry gases




Mounting and operation (Safety)

GENERALLY

The regulators are designed for clean, aggressive or neu-
trale gases. Use eventually a inlet filtre 25um.

It is possible to control liquids, please contact us.

To be on the safe side compare the regulator conditions
with plant conditions.

All regulators are tested with air and are bubble tight.

MOUNTING

Blow out the pipe from impurity.

Give heed to flow sense, itis marked on the body with arrow.
Mount the regulator into the pipeline without tension.

START-UP
Open slowly the supply line.




Maintenance

Trouble shooting:

problem

Rise in outlet pressure

Inability to control

cause

- damaged main valve or seat
- dirty main valve or seat
- broken valve spring

- damaged o-ring

- broken main spring

repair

- fit new regulator
- clean
- replace spring

- replace o-ring

- replace




Spare parts

Reducing valve

Relief valve
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Medium Pressure Regulators (MR- und MS-Serie)
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Medium Pressure Regulators (MR- und MS-Serie)

Yiditix

Highlights

| Regulating range
up to 16 bar / 300 psi

B withstands full vacuum
B seif draining

B soft seat capability
for ANSI Class VI shutoff

B Nno guiding surface in the fluid
B stainless steel regulators

B Nickel alloy regulators

B PvDF regulators

| Sanitary regulators

B cleaning-in-Place (CIP)

B steaming-in-Place (SIP)
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Medium Pressure Regulators (MR- und MS-Serie)

etk

Codification Mediumpressure Regulators

1. Functions 2. Connections 3. Bodies 4. Accessories
MR Reducer A ANSI Flanges 150 lbs S 316 L (1.4404) H Heating Jackst
MRC Sanitary-Reducer D DIN Flanges PN16 / PN10 H Mickel alloy P Adjusted and Sealed
«. P Pilot Prassure Design CH Clamp 150 1127-1 B PVDF M Pressure Gauge
cz2 Clamp DIN 32676 X Special Vv Pressure Gauge Fitting
MS Back Pressure Regulator C3 Clamp OD / ASME X Special
MSC Sanitary-Back Pressure Regubtor | C4 Clamp SMS Trim Parts
w. P Pilat Prassure Design Cs Food Union DIN 11851 S 316 L (1.4404)
G BSP Thread fam H Mickel allay
N NPT Thread fem P PVDF
S Flanges with slot DIN 2512 X Special
X Special
Sizes Seats O Seats O-Ring
25 DN25(1") (06,10,14)R Direct Action K FFKM (Kalrez® 6375)
(14,21)S Relief Seat v FPM (Viton®)
Cc FFKM FDA (Kalrez® 6221)
X Special
Springs
Patterns L 0.04t00.25bar/0.to0.15psi | Diaphragms
i Inline Pattern A 01510 1 bar/ 1.5 to 15 psi P FTFE
e  Angle Pattern B 0.4 to 3 bar /6 to 40 psi Vv FPM
C 0.6 to 5 bar /12 to 70 psi E EPDM white FDA
J Dome Loaded X Special
X Special

1 Reducer DN 25, angle pattern
2 DIN flanges PN 40, seat diameter 6 mm, direct action, spring range 0.15 to 1 bar

3 Body stainless steel, trim parts stainless steel, seat o-ring material FPM, diaphragm FPM
4 Adjusted and lead sealed




Ball valves
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Type AF90D

basis DN15 - DN50O

basis DN 65 - DN100

with stem extension

Acceptance / Certificates with actuator
e ATEX Ex Il 2 GDc IIB/IIC

e CEO036 acc. to PED 97/23/EC

¢ Fire safe acc. to BS EN ISO 10497:2004

* Seals acc. FDA 21CFR 177.1550 with actuator + stem extension !
e DIN EN 12266-1:2003 \"
e TA-Luft acc. to VDI 2440




Type AF90D

- -

Pos. Description Material
1 Stem 1.4401
2 Distancer 1.4435
3 Belleville Washer 1.4301
4 Stem Seal Follower 1.4401
5 Stem Packing Graphite/PTFE
6 Stem Washer PTFE
7 Ball 1.4401
8 Body Seal Wetted Side PTFE
9 Body Seal Outside Graphite
10 Seat Ring PTFE
11 Seat Ring (pressure releasing)| PTFE / FEP
12 Body 1.4408/CF8M/A216WCB
13 Flange 1.4408/CF8M/A216WCB
14 Antistatic Device 1.4401
15 O-Ring NBR / FEP




Double sealing system

- -

The outer graphite body seal and graphite stem packing grant the fire safe attribute
of the ball valve, which is fire safe certified according to BS EN ISO 10497:2004.
The chambered PTFE body and stem seal are certified according to the
regulation of FDA US 21 CFR 177.1550.

PTFE

The Inner PFTE body seal (FDA)
impeded that graphitic particle
contaminate the medium.

Graphite

The Quter graphite
body seal impeded
the escape of the
medium in case of fire.




Pressure releasing system

Ball valves equipped with an
automatically pressure releasing
system prevent the uncontrolled
pressure increase between ball and
body.

- no damage of the ball seats
- no leckage
- no blockage

II:!; 1 :' [ pressure behind the ball
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! '}II_-II-_I,'/ o

open

_____________________________________________________________

pressure behind the ball




Ball Valves (forged)
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Ball Valves (forged)

Certification

¢ Firesafe BS 6755/2-AP1 607
e PED 97/23/EG — CE 0036

o ATEX &Il 2GD cl/B/lic

e US FDA 21cFR

B DN 8 - DN 40 full port

M DN 15 - DN 50 reduced port
B PN 180 bar - 2600 psi

| Temperature max. 310°C

| Encapsulated body bolts

| Forged material,
stainless steel 1.4404,
carbon steel ATO5N

M 1so 5211 mounting pad
for easy automation

M solid ball
B various seat materials
B wide range of accessoires

B swiss made



../../../users$/nh/Schulungsunterlagen/Kurzpräsentation ZTAG/Gesenken Schmieden.mpeg

Ttk

Seat materials

Pressure / temperature graph reduced bore Pressure / temperature graph reduced bore Pressure / temperature graph reduced bore
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