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Types of Regulators 

Self operated 

Pilot operated 

 

 



Self-Operated Regulator 

Internal Control 
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Three Essential Elements 

Source: Emerson – Fisher Controls Handbook 
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Spring-Loading Element 

Source: Emerson – Fisher Controls Handbook 

60 psig 10 psig 

Area = 10 in2  



Spring Force At Equilibrium 

Source: Emerson – Fisher Controls Handbook 

FSpring      = (K)(X)‏ 

FDiaphragm = (P2)(AD)‏ 

FSpring = FDiaphragm 

FDiaphragm = (10 psig)(10sq ") = 100 lb 

FSpring = (100 lb/in)(X) = 100 lb 

FSpring 

FDiaphragm 

X = 1 inch Compression 
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SPRING COMPRESSION RATIO K 

K   = 100 lbs / inch 



Regulator Droop – Plug Travel 

Source: Emerson – Fisher Controls Handbook 

P2 = 9 psig P1 = 60 psig 

FS = 90 lb 

FD = 90 lb 

0.1 inch 

0.9 inch spring 

compression 



Ideal Regulator 
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Regulator Droop 

Typical Performance Curve 

Source: Emerson – Fisher Controls Handbook 
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Spring Effect 

Lighter Spring (10 psig downstream)‏ 

SPRING COMPRESSION RATIO K 

K   = 50 lbs / inch 

FS  = 50 lbs / inch x 2 inches = 100 lbs 

FD = 10 psig x 10 square inches = 100 lbs 

Source: Emerson – Fisher Controls Handbook 

X = 2  inch compression 

FS 

FD 

FS = (K)(X)‏ 

FD = (P2)(AD)‏ 



Spring Effect 

Lighter Spring (9 psig downstream)‏ 

SPRING COMPRESSION RATIO K 

K   = 50 lbs / inch 

FS  = 50 lbs / inch x 1.8 inches = 90 lbs 

FD = 9 psig x 10 square inches = 90 lbs 

Source: Emerson – Fisher Controls Handbook 

X = 1.8-inch compression 

FS 

FD 

FS = (K)(X)‏ 

FD = (P2)(AD)‏ 



Spring Effect 

Lighter Spring (Value Travel)‏ 

Source: Emerson – Fisher Controls Handbook 

0.2-inches 

Area = 10 in2  



Spring Effect 

Spring Effect on Accuracy 

Source: Emerson – Fisher Controls Handbook 
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Diaphragm Effect 

Diaphragm Effect on Droop 

Source: Emerson – Fisher Controls Handbook 

FD1 

FD2 

A = 10 in2 

A = 11 in2 

When P2 Droops to 9 

FD = P2 x A 

FD1 = 10 x 10 = 100 lb 

FD2 = 9 x 11 = 99 lb 

Diaphragm  Plate 

Diaphragm  Plate 



Diaphragms 

Adds to droop effect 

Can’t‏‏be‏changed 

 Larger diaphragms  

More sensitive to P2  

Low pressure (LP) applications 

Service regulators 



Orifice Size 

 Increasing orifice size 

Increases capacity 

Bathtub effect at low flow 

Source: Emerson – Fisher Controls Handbook 



Orifice Size 

Effect of Oversized Orifice 

Unstable at low flow 

 Increases wear 

Source: Emerson – Fisher Controls Handbook 
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Setpoint 
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Flow Increased 



Balanced Valve  

441 & 461 High Capacity Regulators 

Pout Pin 



Lock-up and Critical Flow 

Source: Emerson – Fisher Controls Handbook 

Ideal 
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Control Lines 

 8-10 pipe diameters downstream of any 
turbulent flow point ( valve, tee, elbow)‏ 

Avoid outlet riser 

  Control Line equal to or greater than tap size 

 Increase control line size for every 20 feet in 
length 

 Protect from damage 

Rigid 

Buried 



Vena Contracta 

Source: Emerson – Fisher Controls Handbook 



Pitot  Tube 

Move sensing point closer to orifice 

Source: Emerson – Fisher Controls Handbook 

Pitot Tube 

Sense Pressure Here 

P2 = 10 psig P1 = 100 psig 



Regulator with Pitot Tube 

Source: Emerson – Fisher Controls Handbook 
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Boost 

Source: Emerson – Fisher Controls Handbook 
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P2 

PD 

P2 = Downstream Pressure 

PD = Pressure Under Diaphragm 



Service Regulator 

Lever Acting – Close Position 



Service Regulator 

Lever Acting – Open Position 







Self-Operated Regulators 

  Narrow-range of control 

  10-20% droop 

  Inexpensive 

  Fast response 

  Simple 

 



Typical Farm Type Regulator  

Capacity Tables 
Table 6. Type 627R Capacities for 1 and 2-Inch body sizes (1) 

1. Capacity is based on 20 percent droop unless otherwise noted below. 

        - Blank areas indicate where maximum operating pressure for a give orifice is exceeded. 

 Fisher‏”1

Type 627R 



Typical Commercial Type 

Regulator Capacity Tables 

  and 243-12-2 in SCFH of Natural Gas 243-12-1‏Models‏”2

(0.6 Specific Gravity - 14.65 psia - 60ºF) 

Last capacity figure in each group indicates maximum allowable inlet pressure 

(except for emergency conditions). 

 Heavy stepped line indicates the recommended maximum capacity and inlet 

pressure for each orifice for operation within the optimum performance range. 



Typical Large  Capacity 

Regulator Tables 

 441-57S Capacity Table‏”6‏&‏”4‏,”3‏,”2



Typical Large  Capacity 

Regulator Limitations 




