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GLOBAL SUPPORT LOCATIONS: WE ARE HERE TO HELP! 
  

 

CORPORATE HEADQUARTERS  

5 Harris Court, Building L Monterey, CA 93940  

Phone (831) 373-0200 (800) 866-0200 Fax (831) 373-4402  

www.sierrainstruments.com 

 

EUROPE HEADQUARTERS  

Bijlmansweid 2 1934RE Egmond aan den Hoef  

The Netherlands  

Phone +31 72 5071400 Fax +31 72 5071401  

  

ASIA HEADQUARTERS  

Second Floor Building 5, Senpu Industrial Park  

25 Hangdu Road Hangtou Town  

Pu Dong New District, Shanghai, P.R. China  

Postal Code 201316  

Phone: + 8621 5879 8521 Fax: +8621 5879 8586  

  

  

IMPORTANT CUSTOMER NOTICE- OXYGEN SERVICE  

Sierra Instruments, Inc. is not liable for any damage or personal injury, whatsoever, resulting from the use of Sierra 

Instruments SmartVO valves for oxygen gas. You are responsible for determining if this SmartVO valve is appropriate 

for your oxygen application. You are responsible for cleaning the SmartVO valve to the degree required for your 

oxygen flow application.  

 

© COPYRIGHT SIERRA INSTRUMENTS 2016 

No part of this publication may be copied or distributed, transmitted, transcribed, stored in a retrieval system, or 

translated into any human or computer language, in any form or by any means, electronic, mechanical, manual, or 

otherwise, or disclosed to third parties without the express written permission of Sierra Instruments. The information 

contained in this manual is subject to change without notice.  

 

TRADEMARKS  

SmartVO™ is a trademark of Sierra Instruments, Inc. Other product and company names listed in this manual are 

trademarks or trade names of their respective manufacturers. 

 

 

https://test.www.sierrainstruments.com/
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Important Customer Notice 

 

Thank you for choosing the SmartVO™ line of electromagnetic control valves. This manual contains important 

information about your control valve. Before installing and operating, please read this manual carefully and follow its 

instructions.  

 

 Sierra has verified the conformity between the contents in this manual and the hardware described. However, 

errors may still exist. We regularly review the materials covered in this manual and correct errors with 

revisions. Any suggestions for improvement will be appreciated.  

 Go to www.sierrainstruments.com/products/downloads.html for a most current electronic version of this 

manual.  

 We reserve the right to change the content of this manual without prior notification.  

 If you have any questions or problems regarding this manual, please contact Sierra’s Customer Service 

 

Customer Service Department:  

Toll Free: 800-866-0200 Phone: +831-373-0200 Fax: 831-373-4402  

Email: service@sierrainstruments.com 

 

 

 

WARNINGS IN THIS MANUAL 
Warning, attention, and note statements are used throughout this book to draw your attention to important 

information. 

 

WARNING  
 

“Warning” statement appears with information that is important to protect people and 

equipment from damage. Pay very close attention to all warnings that apply to your 

application. Failure to comply with these instructions may damage the meter and personal 

injury. 

 

ATTENTION  
 

“Attention” statements in this manual indicate that failure to comply with stated instructions 

may result in damage to the meter or faulty operation of the flow meter. 

 

NOTE  
 

“Note” indicates that ignoring the relevant requirements or precautions may result in flow meter 

damage or malfunction. 

https://test.www.sierrainstruments.com/products/downloads.html
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Definitions Used in This Manual 
 

 

 

SmartVO™ – Sierra’s new line of high-performance gas flow control valves. The VO stands for “Valve 

Only”. 

 

Electromagnetic Control Valve – All SmartVO valves are electromagnetic meaning they are comprised of a 

solenoid coil that creates a magnetic field when electrical current is passed through it. 

 

Purge – The controller is supplied with the ability to open the valve far beyond the full scale position to 

allow them to be cleaned. This is usually accomplished by blowing clean, dry nitrogen through the 

instrument. When the valve is opened to this cleaning position, 24 VDC control signal, it is said to be in the 

Purge mode. 

 

Oscillation – Unstable flow control. 

 

Leak-by – Leakage at a zero control signal. 

 

Finger-tight – This is when a bolt /screw is tightened with your fingers. 

 

Full Scale – This is the highest flow that an instrument will meter within its specified accuracy. It is often 

possible for an instrument to measure a flow beyond its full scale value, but the accuracy of this 

measurement may be outside of published specifications. 
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1.  Introduction  
 

1.1.   Introduction 
 

Sierra’s SmartVO™ control valves offer a robust and field-proven direct-acting electromagnetic 

proportional control valve technology to compensate for a wide variety of temperature and pressure 

variations in the gas stream. You can even locally adjust response characteristics for multiple applications 

or system pressure design changes. 

 

Sierra has manufactured gas flow control valves since the 1980’s as part of our mass flow controller 

product line—so SmartVO is field proven. In the case of our SmartVO, the customer already has flow or 

pressure metering in place and just needs a means of precision control. 

 

The proven SmartVO valve technology offers precision control for on/off partial flow control over a wide 

range of flow rates from 0 to 50 sccm up to 1000 slpm and pressures up to 5000 psig (345 barg) with our 

ValFlex™ high-pressure control valve. It provides fast-response to control signal changes and operates over 

a wide pressure differential range. 

 

The proprietary frictionless-hovering direct-acting control valve is comprised of a solenoid coil that creates 

a magnetic field with electrical current designed for use in closed loop flow or pressure control systems.  

 

For precision you can rely on, Sierra’s SmartVO is the optimal choice to automate your process. 

 

 

1.2.   Using This Manual 
 

This manual is organized into five chapters with one appendix: 

 Chapter 1 includes the introduction and theory of operation. 

 Chapter 2 provides installation and wiring instructions. 

 Chapter 3 describes valve operation. 

 Chapter 4 covers maintenance. 

 Chapter 5 provides troubleshooting advice. 

 Appendix A contains product specifications and dimensional drawings. 

 

1.3.   Receipt of Your Instrument 
  

When receiving the instrument, carefully check the outside packing carton for damage that may have 

incurred during shipment. If the carton is damaged, notify the local carrier and submit a report to the 

factory or distributor. Remove the packing slip and check that all ordered components are present and 

match your specifications (as ordered). Make sure any spare parts or accessories are not discarded with the 

packing material. Do not return any equipment to the factory without first contacting one of Sierra’s 

Technical Support Centers. 
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2.  Installation Overview 
 

2.1.   Before You Begin Installation 
 

Before installing the valve, verify the following: 

1. Make sure the installation site meets the specific operating parameters that were ordered 

on your SmartVO product. Each valve is factory configured for a specific gas and flow 

range, pressure differential, temperature range and mounting position. 

2. Do not locate the valve in areas subject to sudden temperature changes, moisture, or near 

equipment radiating significant amounts of heat. Make sure to allow adequate space for 

cable connectors and wiring. 

3. Make sure the location meets the minimum number of recommended pipe diameters 

upstream and downstream of any NPT or ½ inch process connection. A minimum of two 

inches is always recommended. 

4. If the gas contains any particulate matter, install an in-line filter prior to the valve. Please 

contact your local Sierra distributor. 

5. If the valve is mounted in any position other than horizontal and it was not designed 

specifically for that position, contact Sierra’s Customer Service Department for 

instructions. 

6. Use a properly sized pressure regulator and verify the valve only orifice size is the smallest 

in the system. There can be no restrictions (such as valves, tubing or piping internal 

diameters, reducers, etc.) upstream or downstream of the valve only that are less than the 

valve only orifice size. 

7. Confirm that the SmartVO O-ring and valve seat material is compatible with the gas to be 

measured. 

 

 

2.2.   Quick Installation Guide 
 

Safety 

1. Install an appropriate in-line filter upstream, if the gas contains any particulate matter or 

condensed moisture.  

 
2. Mount with a horizontal gas flow. This orientation is preferable unless the factory design was 

specifically performed for a vertical flow at the time of purchase. Consult your sales order 

documentation. Note: Horizontal flow is assumed unless vertical flow upward or downward is 

specified at the time of your order. 

3. Wire the instrument. Connect lead tinned stripped wires to the power supply.      
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4. Apply the gas listed on the label to the inlet at the recommended inlet pressure. Apply power 

instantaneously; no warm-up period required. 

 

 

ATTENTION!  
Do not leave a control signal applied to the valve when no gas is available 
to the inlet fitting. This could cause damage, performance issues, and 
valve overheating. 

 

 

2.3.   Installing the Valve 
 

Follow the installation instructions below that are applicable to your valve’s process connection. Before 

use, all plumbing should be checked carefully for leaks and the valve purged with dry nitrogen. Make sure 

that the tubing is free from burrs or rims caused by cutting. 

 

Stand-alone valves are supplied with compression, VCO, VCR, or NPT 

process connections. To ensure a successful installation, inlet and outlet 

tubing should be in a clean state prior to plumbing the SmartVO into the 

system. The shipping caps covering the inlet/outlet fittings should not 

be removed until immediately prior to installation. 

 

 

2.3.1   Compression Fittings 

1 .  Position the valve with the flow direction arrow pointing downstream in the direction of the flow. 

2 .  Verify the position of the front and back ferrule as shown at right. Insert the tubing into the fitting. 

Make sure that the tubing rests firmly on the shoulder of the fitting and that the nut is finger-tight. 

Scribe the nut at the six o’clock position. 

3 .  While holding the fitting body steady with a backup wrench, tighten the nut 1 and 1/4 turns, 

watching the scribe mark make one complete revolution and continue to the nine o’clock position. 

For 1/16 inch, 1/8 inch and 3/16 inch (2, 3 and 4 mm) sizes tighten only 3/4 turn from finger-tight. 

Do not over-tighten! 

4 .  Check the system’s entire flow path thoroughly for leaks. Do not use liquid leak detectors. 

Instead, monitor pressure decay. Exposing the instrument to leak detector fluid may cause 

damage. 
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2.3.2   VCO Fittings 

1. Position the valve with the flow direction arrow pointing downstream in the direction of flow. 

2. Tighten the nut finger-tight, and then 1/4 of a turn tighter with a wrench. Do not over-tighten! 

3. Check the system’s entire flow path thoroughly for leaks. Do not use liquid leak detectors. 

Instead, monitor pressure decay. Exposing the instrument to leak detector fluid may cause 

damage. 

 

2.3.3   VCR Fittings 

1. Position the instrument with the flow direction arrow pointing the direction of flow.  

2. Install new gaskets that are compatible with the gas to be used.  

3. Tighten the nut finger-tight, and then 1/8 of a turn tighter with a wrench. Do not over-tighten!  

4. Check the system’s entire flow path thoroughly for leaks. Do not use liquid leak detectors! 

Instead, monitor pressure decay. Exposing the instrument to leak detector fluid may cause 

damage.  

 

2.3.4   NPT Fittings All Types 

1.  Install a section of straight pipe at least five pipe diameters in length upstream of the 

valve.  

2. Position the valve with the flow direction arrow pointing downstream in the direction of flow. 

3. Apply high quality Teflon tape to the male NPT fitting. Alternatively, use a high quality paste 

pipe thread sealant suitable for the application and gas, and apply this compound to the inlet 

and outlet male fittings following the manufacturer’s recommendations. Avoid getting the tape 

or thread sealant in your process plumbing. 

4. Tighten each fitting until leak tight. Do not over-tighten!  

5. Check the system’s entire flow path thoroughly for leaks. Do not use liquid leak detectors! 

Instead, monitor pressure decay. Exposing the instrument to leak detector fluid may cause 

damage.  

 

2.3.5   Wiring the Valve 

 
The valve operates on a 0-24 VDC control signal. Polarity is unimportant.  

 



10 

 

3.  Operation 
 

3.1.   Electromagnetic Control Valve Operation 
 

After your instrument is installed and the system has undergone a complete leak check as discussed in 

detail in Chapter 2, follow these steps: 

1. Apply power; no warm up needed 

2. Turn on the gas supply 

3. Adjust the SmartVO to the desired flow. 

 

 

 

 

WARNING!  
During operation the valve can become hot.  

 

 

 

ATTENTION!  
Never leave the valve with no gas supply and a control signal applied. The 
valve will open to its command position and eventually overheat causing 
possible damage. 

 

 

3.2.   Valve Purge Operation 
 

The purge function opens the valve completely (recommended 120% of the calibrated full scale value, but 

can be much more and can be dangerous) for the purpose of quickly flushing unwanted gas from the flow 

path. When the valve is opened for purging, it allows flows far in excess of the rated full scale of the 

controller.  

 

 

NOTE  
Purge mode allows far more gas to flow through the valve! Before using 
valve purge operation, insure proper downstream capacity and ventilation.  
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IMPORTANT NOTES ABOUT PURGING  

 

Purging Non-Reactive Gases:  

Purge your SmartVO with clean, dry nitrogen for a minimum of 2 hours.  

 

Purging Reactive Gases:  

One of the following methods may be used:  

 Cycle purge. This is done by alternately evacuating and purging the instrument for 2 to 4 hours 

with clean, dry nitrogen.  

 Purge the instrument with clean, dry nitrogen for 18 to 24 hours.  

 Evacuate the instrument for 18 to 24 hours.  

 

IMPORTANT SAFETY NOTES ABOUT PURGING 

 

 

WARNING! 
 When toxic or corrosive gases are used, purge unit 
thoroughly with inert dry gas before disconnecting from 
the gas line to prevent personnel from being injured when 
coming in contact with the instrument.  

 
 

 

WARNING! 
 If an instrument used with a toxic or corrosive gas is 
returned to the factory, a Material Safety Data Sheet (MSDS) 
must be enclosed & attached to the outside of the box to 
alert Sierra personnel of the potential hazard. Also, make 
sure the inlet & outlet are securely sealed. 
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4.  Maintenance 
 

Valves essentially require no scheduled maintenance other than periodic flow path cleaning if the gas is 

dirty. If an in-line filter is used, the filtering element should be periodically replaced or ultrasonically 

cleaned. Included in this chapter are general instructions for: 

 Flow Path Maintenance 

 Valve Maintenance  

 Valve Adjustment 

 

NOTE  
It is important that this valve be maintained only by qualified personnel. 

 

 

4.1.   Flow Path Maintenance 

 

The valve flow path is either aluminum or 316L stainless steel (wetted magnetic parts of the solenoid 

valve are 416 stainless steel) with Viton
®
 , Buna, Neoprene

®
, Kalrez

®
, PFA Teflon

®
, or Polyamide

®
 

seals as options, depending on the gas used. The flow path should be periodically inspected and cleaned 

as required. 

 

 

 

WARNING!  
Always fully neutralize any toxic gas trapped inside the transducer before 
removing from the gas line 

 

 

NOTE  
When toxic or corrosive gases are used, purge unit thoroughly with inert 
dry gas before disconnecting from the gas line. A SmartVO used with toxic 
or corrosive gas must NOT be returned to the factory. Contact technical 
support for details. 
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4.2.   Valve Maintenance 
 

Electromagnetic control valves may require spring-tension adjustments for various reasons (See Section 4.3 

Valve Adjust Procedure). No maintenance is required under normal operating conditions other than an 

occasional cleaning. Use of certain corrosive gases may require frequent replacement of the valve plug and 

O-rings. This indicates a need for a different elastomer.  

 

 

 

WARNING!  
Do not attempt any valve adjustments while the meter is “online” with any 
dangerous gas.  

 

 

 
 

4.2.1.   Electromagnetic Valves Low/Medium Flow 

 
 Low and medium flow use the same valve design; high flow models use a larger version. Cleaning can 

often be accomplished by opening the valve using the purge function and flushing in both directions. 

Alternatively, the valve may be manually opened by turning the adjustment screw fully counterclockwise. 

 

4.2.2   Electromagnetic Valves High Flow 

 

The high flow electromagnetic valve is similar in design to the low/medium flow valve. As with the 

low/medium flow valve, cleaning can often be accomplished by opening the valve using the purge 

function and flushing in both directions. Alternatively, the valve may be manually opened by loosening 

the 3/8 inch lock nut on top of the valve and turning the adjustment screw fully counterclockwise. 

 

 

NOTE  
If your unit is experiencing performance issues please contact factory. If 
the valve has been damaged, does not function properly anymore or you 
simply want to have the valve cleaned, repaired, and re-set-up contact the 
factory for return shipping instructions. 
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5.  Troubleshooting 
 

5.1.   Troubleshooting Procedures 
 

This section is provided to help locate the cause of a SmartVO failure. It is not intended to be an all-

inclusive repair manual. In the case of major repairs, the unit should be returned to the factory for service. 

See below, returning equipment to the factory, for shipping instructions. 

 

When you suspect that the SmartVO is not operating correctly, there are a few simple checks that can be 

made before dismantling the unit: 

1. Make certain that there are no leaks in the line. 

2. Check that all cables are connected and in good working condition. 

3. Verify that the control signal is properly connected to the valve, is stable, and has an adequate 

power rating. 

4. Check the control signal over the entire flow range. 

5. Check for adequate pressure differential across the valve. 

After verifying the factor above, follow the troubleshooting procedures outlined on the next page. 

 

 

5.2.   Electromagnetic Control Valves 

Problem Possible Cause Solution

No or reduced flow In-line filter clogged 

 Gas leak 

                                                    Valve not adjusted properly                     

Clean or replace filter 

Find & correct leaks  

Adjust valve 

Valve does not respond to         Low or no gas pressure                        Set correct gas pressure                                            

control signal or oscillates 

                                                          Faulty cable or connector                    Correct or replace     

          Faulty control signal                             Correct control signal         

                                                           Valve not adjusted properly                Adjust valve 

 

 

WARNING!  
Always remove power before disassembling the SmartVO. 
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CAUTION  
Only qualified personnel should perform maintenance and 
troubleshooting procedures. 
 

 
 

5.3.   Technical Support   
 

If you encounter any problem with your instrument, review the configuration information for each step of 

the installation, operation, and set up procedures as explained in this manual. Verify that your settings and 

adjustments are consistent with factory recommendations. Refer to Chapter 5: Troubleshooting for specific 

information and recommendations.  

  

If the problem persists after following the troubleshooting procedures outlined in Chapter 5, contact any of 

the following Technical Support Centers. It may also help to call your Sierra Sales Agent, who is also well 

trained in the operation of the product. 

 

IMPORTANT: When contacting Technical Support, make sure you have included the 

following information: 

 The flow range, serial number, Sierra order number and model number (all marked on the 

instrument data label). 

 The problem you are encountering and any corrective action taken. 

 Application information (gas, pressure, temperature, pipe and fitting configuration). 

 

Customer Service and Support Information: 

 

Email Technical Support: service@sierrainstruments.com 

Email Sales: sales@sierrainstruments.com 

 

Factory USA 

Toll Free:  800-866-0200 

Phone: 831-373-0200 

Fax: 831-373-4402 

Email: service@sierrainstruments.com 

 

European Sales & Service Center: 

Phone: +31 72 5071400 

Fax: +31 72 5071401 

Email: service@sierra-instruments.nl 

 

Asia Sales & Service Center: 

PHONE: + 8221 5879 8521 

FAX: +8621 5879 8586 

EMAIL:  www.sierra-asia.com 
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5.4.   Returning Equipment to the Factory 
 

Factory Calibration—All Models  
 

Sierra Instruments maintains a fully-equipped calibration laboratory. All measuring and test equipment 

used in the calibration of Sierra transducers are traceable to NIST Standards. Sierra is ISO-9001 registered 

and conforms (but is not certified) to the requirements of ISO-17025.  

 

Instructions for Returning Your Instrument for Service  

 

The following information will help you return your instrument to the Sierra Instruments' Factory Service 

Center and will ensure that your order is processed promptly. Prices may vary depending on the flow 

range, type of gas and operating pressure of your unit. To request a rough estimate of the pricing, contact 

your local Sierra Instruments distributor or contact one of our offices directly. A detailed quote will be 

provided following a full evaluation of your instrument. Our expedite fees are: 5 day turnaround 25%, 3 

day turnaround 50%, and 2 day turnaround 100%. 

 

Please follow these easy steps to return your instrument for factory service:  

1. Obtain a Return Materials Authorization (RMA) number from the Sierra Instruments website at 

http://www.sierrainstruments.com/rma/login.php. You may also obtain this from the factory by 

calling (800) 866 0200 between 8:00 a.m. and 5:00 p.m. PST Monday through Friday or via e-mail 

by contacting service@sierrainstruments.com. 

2. If you require service beyond calibration, but do not know which service(s) will be required, 

describe the symptoms as accurately as possible on the RMA form.  

3. Pack your instrument carefully. Use the original packaging and foam or bubble wrap (packing 

peanuts NOT recommended) and include a copy of the RMA form (complete with Sierra supplied 

RMA number) with the unit(s).  

4. Ship the unit(s) to the following address:  

Sierra Instruments, Inc.  

Attention: Factory Service Center 

5 Harris Court, Building L  

Monterey, CA 93940 USA  

RE: RMA# (your number)  

 

 

 

 

 

 

 

https://test.www.sierrainstruments.com/rma/login.php
mailto:service@sierrainstruments.com
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5.5.   Warranty Policy  
 

Limited Warranty Policy- Register Online  
All Sierra products are warranted to be free from defects in material and workmanship and will be repaired 

or replaced at no charge to Buyer, provided return or rejection of product is made within a reasonable 

period but no longer than one (1) year for calibration and non-calibration defects, from date of delivery. To 

assure warranty service, customers must register their products online on Sierra’s website. Online 

registration of all of your Sierra products is required for our warranty process. Register now at 

www.sierrainstruments.com/register. Learn more about Sierra’s warranty policy at 

www.sierrainstruments.com/warranty.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://test.www.sierrainstruments.com/register
https://test.www.sierrainstruments.com/warranty
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Appendix A: Product Specifications 
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Appendix B: Valve Control Circuits & Power 

Supply 
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