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What is a Solenoid Valve?
• A Solenoid Valve is an Electro-mechanical On/Off valve used to remotely 

control the flow of liquids and gases

• Solenoid valves are comprised of two main components: 

– The Electromagnet contains a moving Plunger, a Top Plug Arrangement, an 
Enclosing Tube, and a Wound Coil

– The Body contains an Orifice through which the media flows when Open.  A 
needle or rod is seated on the Orifice, and is attached directly to the lower part 
of the Plunger

• Solenoid valves can be Normally Closed (NC) or Normally Open (NO).

Coil

Valve Body
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Solenoid Valve Location
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Types of Solenoid Valve

• Direct Acting
– When solenoid is energized, plunger directly opens the orifice (of the main valve port) of a normally

closed valve or closes the orifice of a normally open valve

• Pilot-operated
– Use a combination of line pressure and the solenoid coil to operate
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50 psig 300 psig 400 psig0 psig

∆P = 250 psig ∆P = 400 psig

Inlet Inlet

MOPD - Maximum Operating Pressure Differential
• The Maximum Operating Pressure Differential (MOPD) refers to the Maximum Difference in 

pressure between the Inlet and Outlet against which the Solenoid can safely operate the valve

• Refrigerant solenoid valves require a Very High MOPD typically in the range of 300 psig
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MinOPD - Minimum Operating Pressure Differential

• A small amount of pressure differential is required to raise the diaphragm off of the main
orifice after the pilot orifice has allowed both the inlet and outlet pressure to equalize.

• Typically 2 to 5 psig of pressure differential is required and called the minimum opening
pressure differential.

200 psig 194 psig

∆P = 6 psig

100 psig 97 psig

∆P = 3 psig
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Direct-Acting

• Operate from 0 psig (0 bar) differential to its maximum operating pressure differential (MOPD)

• Valve can be Normally Open or Normally Closed.

• In a Normally Closed valve  The valve is closed when the coil is de-energized. When the coil is
energized, the plunger lifts up (against the spring) to open the valve.

• In a Normally Open valve  The valve is open when the coil is de-energized. When the coil is energized,
the plunger pushes down to close the valve.

Energized De-energized 
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Pilot Operated Valve

De-energized Energized

Benefits of Pilot-Operated Valve
• Excellent for very large flow
• Pressure assist valve operation
• Needs MIN pressure differential 
• Lower electrical power level requirement 

• Operation
– Plunger is attached to a needle covering a pilot orifice rather than the main port.
– Line pressure holds a floating diaphragm closed against the main port

• Larger Flow Capacities

• Requires Only 1 or 2 PSI Minimum OPD

• Very Sensitive To Oversizing

• Lower electrical power requirement 
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Emerson Solenoid Valves Product Range
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100RB Solenoid Valve
• Nominal R-22 Liquid Capacity Range 1.04 to 1.64 Tons
• Direct Acting
• Take-Apart Construction
• Normally Closed
• PTFE Seat Material
• Available With 1/4", 3/8", And 1/2" ODF Connections
• Available With 1/4" And 3/8" SAE Connections
• Available With 1/4" NPTF Connections
• Extended Ends Standard For ODF Connections
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200RB/500RB Solenoid Valves
• Nominal R22 Liquid Capacity Range 2.6 to 34.9 Tons
• Pilot Operated

– 2 Psig MinOPD

• Take Apart Construction
• Normally Closed (N.O. Available)
• PTFE Seat Material
• Suitable for High Pressure refrigerants
• Available With Manual Operator Stem (Except For 200RB2)
• Available With 1/4", 3/8", 1/2", And 5/8 ODF Connections
• Available With 1/2" And 5/8" SAE Connections
• Available With 3/8" NPTF Connections.
• Extended Ends Standard For ODF Connections
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240RA/540RA Solenoid Valves
• Nominal R22 Liquid Capacity Range 12.7 to 122.5 Tons
• Pilot Operated

– 1 Psig MinOPD

• Take Apart Construction
• Normally Closed (N.O. Available)
• PTFE Seat Material
• Available In 5/8" Through 2-1/8" ODF Connections
• Available With Manual Operator Stem
• Suitable For Liquid, Suction And Hot Gas Service
• Extended Ends Standard
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Coil Overview
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Solenoid Multi-Purpose Tool

PCN 066019
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Solenoid Nomenclature
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Troubleshooting

• Oversized Valve

• Not Within – 10% Rated Voltage

• Coil Burnout

• Damaged Parts

• Manual Stem Engaged

• Installed Backwards

• Damaged Parts

Solenoid Won’t Open Solenoid Won’t Close
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Solenoid Valves Sizing & Selection
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How to get there?
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How to get there?
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Product Selection Webpage

https://webapps.emerson.com/wrproductselector/flowcontrols.aspx
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Solenoid Valves Selection Software
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You can also use the WR Product Selector
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Product Selector
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Product Selection Webpage

https://webapps.emerson.com/wrproductselector/flowcontrols.aspx
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Solenoid Valves Selection Software
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Info For Sizing A Liquid Line Solenoid

Selection Data

– System Refrigerant

– Application / Location

– Evaporator Capacity

– Liquid Temperature

– Pressure Drop

– Voltage

– Coil Connections
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Selection & Sizing Example

-R-134a

-Liquid Line

-Capacity = 3 Tons 

-Liquid Temperature = 90 deg F

-Pressure drop = 3 psig

-Voltage = 120 / 60 HZ

-Standard valve / Normally Closed 

-Coil Connection = Junction Box

-Connection size = ¼ Braised 



29

Emerson Liquid Receiver
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Liquid Receiver Location

Receives Liquid Downstream of the Condenser
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Liquid Refrigerant Received 
Anatomy 

Functions of a Liquid Refrigerant Receiver

• Provides a reservoir for refrigerant during normal operation

• Allows the system to react to widely varying load demands

• Provides a place to store refrigerant charge during pump down

• Provides liquid for condenser flooding in winter

• Accommodates leakage or overcharge
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Kal Zgheir

Kal Zgheir, MBA (Hons), CMA 
TERRITORY SALES MANAGER – ALBERTA

Kal currently manages the channel sales for Emerson in Alberta, working with 
distribution partners and local HVAC contractors directly for training, technical 
support and sales promotions.

He has over 23 years of experience in a variety of industries.

Kal.Zgheir@Emerson.com
Cell: 403 - 589 8392

mailto:Kal.Zgheir@Emerson.com
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