Regulator Advantages

Regulators do not require an external power source,
resulting in less down time.

Regulators do not require an external packing gland
resulting in a lower chance of leakage.

Ease of maintenance.
Lower Installation costs.
Instantaneous reaction.

Efficient and durable.
Self-contained. (They do not require external piping.)



Applying Regulators

KEY: CRV = Control Valve POR = Pilot Operated Regulator REG = Self-contained Regulator FTC
REG = Flow-to-close Regulator FTO REG = Flow-to-open Regulator CRV WP = Control Valve w/positioner
CRV WOP = Control Valve w/out positioner

FACTORS CONSIDERED BEST NEXT LAST
Line Size Cost — Thru 1-1/2” REG POR CRV

—2" thru 3" POR REG CRV

— 4" and Up CRV POR REG
Cost/CV — Thru 1-1/2” POR REG CRV

— 2" and Up CRV POR REG
Capacity CRV POR REG
Outlet Pressure Level Capability CRV REG POR
Output Pressure Level Maintenance of Set Point CRV POR REG
Rangeability FTO REG CRV/POR FTC REG
Requirements for External Power — (Air or Electricity) REG/POR CRV
Stability CRV REG POR
Speed of Response REG POR CRV WOP CRV WP
Ability to Adapt to System Dynamics CRV POR REG
Fail-Safe Action CRV POR/REG
Adaptability (Add accessories, modify action) CRV REG PRO
Remote Set Point Capability CRV Regulator, Dome Loaded POR/REG
Maintenance Cost/Spare Parts REG POR CRV




PRESSURE REDUCING REGULATOR: A device that
controls and responds to changes in its outlet pressure

Outlet
—>

Pressure Reducing
Regulator, Globe
Design

BACK PRESSURE REGULATOR:
A device that controls and
responds to changes in its inlet
pressure.

Flow-Thru
Connection
—>

Flow-Thru
Angle Design

Outlet

=€) AFpsﬂ €

Differential Pressure
Regulator

DIFFERENTIAL PRESSURE REGULATOR: A device that
maintains a constant differential pressure between a
reference pressure and the pressure of the controlled fluid.




P, sensing
& Unloading

EXTERNAL PILOTED REGULATOR

A piston or diaphragm actuated regulator
controlled by a separate external pilot
mechanism.

P, sensing
& Unloading

PRESSURE LOADED REGULATOR

A regulator using a fixed volume and
pressure of compressible fluid as a
spring and set point reference to
accomplish pressure reduction or back

Dome Loaded Regulator.

pressure regulation. sometimes called a




FTOvs. FTC

FTC-FLOW TO CLOSE

FTO-FLOW TO OPEN




REDUCING REGULATORS

P1= Higher Inlet
Pressure
P2 = Lower Outlet Prgiaizre
Pressure =l
up
F.. = Force of
Range Spring _I
F.,s = Force of -
Piston Spring LF
OUTLET

—~ (2

Force-Balance Principle
DI:up = DI:down
I:ps + (Pl X Aport) + P2 X Adiaph) = I:rs + (P2 X Aport)



FTO REDUCING REGULATOR

Pressure

P1

P2

Higher Inlet
Pressure

Lower Outlet
Pressure

OF
up

Diaphragm

(pr)—>

down

OF
OUTLET

-
—F2)

Inlet Pressure Tends to “Push” the Plug Open

TO INCREASE PLUG MOVES RIGHT RANGE SPR_I’_NG RELAXES
+

FLOW

DIAPHRAGM MOVES DOWN P2 OUTLET DECREASES



FTO REDUCING

P1 = Higher Inlet Pressure

BALANCED TRIM

P2 - Lower Outlet Pressure

i REGULATOR with
 —

PRESSURE PLATE

OUTLET

STD Flow Direction

Inlet Pressure Tends To “PUSH” The Plug Open.

PLUG MOVES DOWN RANGE SPRING RELAXES
# + # ax

DIAPHRAGM MOVES DOWN P1 OUTLET DECREASES

TO INCREASE
FLOW



SETPOINT,
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OUTLET PRESSURE

LOCKUP ZONE

PROPORTIONAL
REDUCING REGU
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PRESSURE “DROOP”

PRESSURE “FALLOFF’|
PROPORTIONAL BAND



PRESSURE LOADED REDUCING REGULATOR




DIFFERENTIAL
REDUCING
REGULATOR
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PRESSURE PLATE
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DIAPHRAGM



STEAM ATOMIZATION
DIFFERENTIAL REDUCING REGULATOR

COMBUSTION

[ 3

INPUT CONTROL &
SIGNAL

BACK PRESSURE/

RELIEF REGULATOR ‘

FOS

FOS-FUEL OIL SUPPLY
FOR-FUIL OIL RETURN

FOR STM-STEAM SUPPLY

ST™M

DOUBLE DIAPHRAGM
DIFFERENTIAL
REDUCING REGULATOR
W/FLOW-THRU SP.CH

COMBUSTION
CONTROL VALVE

LOW FLOW

DAMPER |:
CONTROL ]
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P2 — OUTLET PRESSURE

P2 — OUTLET PRESSURE

TO MINIMIZE DROOP

Use a larger body size
with higher Cv - Capacity

—

SINEl
Reducing Regulator

Large
Reducing Regulator

e
Q - FLOW

Use a composition
diaphragm material for

\ an equal body size.

Metal Diaphragm

Composition Diaphragm

.
Q - FLOW



P2 — OUTLET PRESSURE

P2 — OUTLET PRESSURE

TO MINIMIZE DROOP

Reduced Port

@ Use largest port-size
available.

Full Port

Q - FLOW

=

For overlapping range springs use the
“softer” range spring; i.e. lower range

spring.
@ EXAMPLE: For a 35 psig setting, use
a 10-40 psig range spring rather than

N

Regulator with
Range Spring

a 30-80 psig spring.

Pressure Loaded
Regulator with No
Range Spring

Q - FLOW



P2 — OUTLET PRESSURE

TO MINIMIZE DROOP

@ Eliminate the device creating
the “proportional effect

1T P2- BSN 77
Stiffer Range Spring g4t Range Sprin

(10-40 psig)

Q - FLOW



Pump Re-circulation Loop Design

Back Pressure Regulator

TO SYSTEM

CENTRIFUGAL '
PUMP

BACK PRESSURE/
RELIEF REGULATOR



SET POINT

INLET PRESSURE

FULL OPEN
MECHANICAL LIMIT

50%

PRESSURE “BUILD-UP”

PRESSURE “ACCUMULATION”

PROPORTIONAL BAND

BACK PRESSURE/RELIEF REGULATOR

LOCKUP ZONE

0 FLOW CAPACITY HI "

PROPORTIONAL BAND
BACK PRESSURE/RELIEF REGULATOR



BACK PRESSURE / RELIEF REGULATOR —
GLOBE DESIGN

P1 = Higher Inlet Pressure
P2 = Lower Outlet Pressure

F.. = Force of Range Spring

OUTLET



BACK PRESSURE / RELIEF REGULATOR —
FLOW-THRU ANGLE DESIGN

P1 = Higher Inlet Pressure

P2 = Lower Outlet Pressure

F.. = Force of Range Spring

@



SYSTEM DEMAND —»

SUCTION \A J

L j " : 1 \ BY-PASS




100 PSIG 60 PSIG TO SYSTEM

—-

60 PSIG



DIFFERENTIAL BACK PRESSURE / RELIEF REGULATOR

P2 = Lower Outlet Pressure
P3 = Loading Pressure
F.. = Force of Range Spring

P1 = Higher Inlet Pressure

..]T T

INLET —p‘

‘—V OUTLET



ROTARY GAS COMPRESSOR SHAFT
SEAL OIL SYSTEMS

HIGH PRESSURE LOW PRESSURE
DISCHARGE 1000psig SUCTION
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PILOT-
OPERATED
REDUCING
— 2 SENSINg REGULATOR

& Unloading

“LOADING”
PILOT

P,, Loading

A4 Pilot Valve

P, Sensing
& Unloading

P1 HIGH INLET PRESSURE
P12 INTERMEDIATE PRESSURE
P2 LOW OUTLET PRESSURE

Inlet Outlet



Composition vs Metal
Diaphragms

COMPOSITION METAL

More sensitive.  Less sensitive.
Increased efficiency. « Recommended for
Recommended when high temperatures.
compatible with fluids. ¢ Recommended when
Same price as metal. composition is not

compatible with fluid.



Composition vs. Metal Seats

COMPOSITION

Tight Shut-off

No Seat Leakage

Extended Seat Life

Recommended when
compatible with fluids.

METAL

Does not allow tight shut-off.
Some seat leakage will occur.

Recommended for high
temperature applications.

Recommended when
composition is not
compatible.

Less expensive than
composition seats.




Application and Selection
Requirements

What is the service fluid?
Inlet Pressure (P,)

Outlet Pressure (P,)

Flow Rate / Pipe size
Temperature



Condensate Sampling System
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