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Pilot-Operated Self-Acting Pressure Regulator

MCV-420 Pilot-Operated Self-Acting Pressure Regulator

The MCV-420 is a pilot-operated, self-acting pressure regulator powered

by the controlled fluid. Its pilot modulates main-valve plug travel and flow

area to maintain the downstream pressure setpoint. Fast response, low

pressure fluctuation and accurate control require no external energy.

For gas pressure reduction and nitrogen blanketing; per JB/T 11049-2010.

[0 Main Specifications and Technical Data

® Main technical size and Cv data

DN (mm) 15 20 25 32 40 50 65 80 100
Rated Cv 4 6.3 10 16 24 40 64 100 175
Travel (mm) 8 10 14 20 25
Setpoint range (kPa) 0.2-0.35 0.3-2 0.5-4.5 1-8 4-15 6.5-20 10-30 15-40
e Low-flow trim - main technical data
DN (mm) 15/20/25
Seat dia. (mm) 6 7 8 10 12 15
Rated Cv 0.01 0.02 | 0.04 | 0.063 | 0.1 | 0.16 | 0.25 0.4 0.63 1.0 1.6 2.5 4.0
Travel (mm) 5
Setpoint range (kPa) 0.2-0.35 0.3-2 0.5-4.5 1-8 4-15 6.5-20 10-30 15-40

@ Main performance specifications

Fail action

Pressure-to-close

Nominal size

DN 15-100 (1/2-4 in.)

Flow characteristic

Quick opening; linear low-flow trim

Pressure class

PN 16/25/40/63; Class 150/300

Control accuracy +5% End connection Flanged
Temperature range -5 to +160°C Flange facing RF; MFM
Pressure ratio <4000:1 Flange standard HG/T 20592-2009; HG/T 20615-2009

Seat leakage

Class IV/V; VI soft seat

Face-to-face

GB/T 12221-2005

® Materials of Construction

Valve assembly Actuator / pilot
Component Material Component Material
Body / bonnet WCB/LCB/CF8/CF8M / CF3M Case / pot Zinc-plated Q235B; SS option
Plug 304/316/316L + hardface / RTFE Diaphragm Fabric-reinforced EPDM / FKM
Seat 304/316/316L + hardface / RTFE Spring Stainless steel
Balancer Custom SS bellows Impulse line Copper / stainless tube

151




MCV-420

/ Vmcg T Pilot-Operated Self-Acting Pressure Regulator

[0 Operating Principle

1. Types C, D and E are pressure-to-close, downstream-pressure regulators.
The plug/seat throttling area controls flow. P2 reaches the sensing chamber
through an impulse line and becomes a positioning force against the spring.
When P2 rises, the plug closes toward the seat, reducing flow and P2;
when P2 falls, the valve opens farther to restore the set pressure.

2. Types A and B are pressure-to-open, upstream-pressure regulators.

Below the set pressure, spring force holds the valve shut. Rising P1
opens the valve to relieve overpressure; falling P1 closes it again.
These configurations stabilize inlet pressure and protect the system.

3. Type F controls differential pressure. Pressure on both diaphragm

sides creates a force that positions the plug against the spring,

maintaining the specified differential pressure.

[0 Selecting the Setpoint Range

Select the range from rated Kv, travel and setpoint data; position normal
operating pressure near the middle of the selected adjustment range.

For P1 > 100 kPa and P2 > 30 kPa, consider direct-acting ZPL610.

For P1 > 100 kPa and P2 < 15 kPa in blanketing duty, consider
pilot-operated ZPL620. Confirm suitability against actual service data.

A wider range generally reduces relative control accuracy; choose closely.

[ Selecting Valve Action
For micro- or differential-pressure duty, B starts open and tends to

close as pressure rises; K starts closed and tends to open.

[0 Installation Diagram
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[0 Operating Principle Schematics
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E: Downstream regulator
Small-bore low-flow trim.

Pilot-Operated Self-Acting Pressure Regulator
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B: Upstream back-pressure valve
Diaphragm-balanced type.
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D: Downstream regulator

Diaphragm-balanced type.
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F: Differential-pressure regulator.
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[0 Overall Dimensions

Pilot-Operated Self-Acting Pressure Regulator

mm
Nominal size DN 15 20 25 32 40 50 65 80 100
Face-to-face L (PN 16-40) 160 200 230 290 310 350
Impulse-line span B (PN 16-40) 355 375 415 485 535 605 755 865 1015
Signal-line run B1 >6 DN
H 640 650 660 690 700 710
H1 90 105 115 140 150 170
Weight (kg) 32 34 35 38 40 50 85 110 280
Actuator selection by pressure setpoint
Diaphragm area Ae (cm?) 200 280 400 600
Diaphragm case OD 235 285 310 400
Impulse-line port M16 x 1.5

[ Selection and Ordering Information

® Nominal size, seat bore and rated Cv
@ Pressure class and flange standard

® Body and trim materials

@ Plug style and flow characteristic

@ Upstream/downstream setpoint range

® Fluid name, density and temperature
® Minimum and maximum inlet/outlet pressure
® Normal and maximum flow rate

® Special requirements (e.g., copper/oil/water-free)
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