Oxygen Depletion Sensor
Ods

A practical guide to oxygen depletion sensor ods, covering the reader intent, the
relationship to oxygen depletion sensor ods, key evaluation criteria, common risks,
and the information the intended project audience should confirm before taking
the next step.
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In industrial and commercial environments where gas-fired equipment is utilized in
enclosed or semi-enclosed spaces, safety protocols are paramount. The oxygen
depletion sensor (ODS) serves as a critical safety component designed to monitor
the ambient atmosphere and prevent the accumulation of hazardous conditions.
While industrial facilities often focus on primary process variables such as fluid
levels and pressure, the integration of atmospheric safety devices like the oxygen
depletion sensor (ODS) is essential for personnel protection and regulatory
compliance.

This guide examines the technical specifications, operational principles, and
selection criteria for ODS technology, providing engineers and facility managers
with the necessary data to implement these systems effectively alongside other
process instrumentation, such as those found on our Main Page.

Understanding the Role of Oxygen Depletion Sensors
(ODS)

An oxygen depletion sensor (ODS) is a specialized safety device integrated into
gas burners and heating appliances. Its primary function is to shut off the gas
supply to the burner if the oxygen content in the surrounding atmosphere drops
below a predetermined safety level.

Standard atmospheric air contains approximately 20.9% oxygen by volume. In a
confined space with a combustion source, oxygen is consumed while carbon
dioxide and water vapor are produced. If ventilation is inadequate, oxygen levels
will decline. Human health begins to be impacted when oxygen levels fall below
19.5%. An ODS is typically calibrated to trigger a shutdown when oxygen levels
reach between 18.0% and 18.5%. This proactive intervention occurs well before
the atmosphere becomes immediately dangerous to life or health (IDLH),
preventing the incomplete combustion that leads to the production of lethal carbon
monoxide (CO).
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Measurement Principles and Operational
Mechanisms

The oxygen depletion sensor (ODS) operates on a precise physical principle related
to flame stability and thermal conductivity. Unlike electronic oxygen sensors that
may use electrochemical cells, a mechanical ODS integrated into a pilot light
assembly relies on the relationship between oxygen concentration and flame
characteristics.

| The Pilot Flame and Thermocouple Interaction

The ODS assembly consists of three primary components: a precision-drilled pilot
burner, a thermocouple, and a safety shut-off valve (often a solenoid or a magnetic
core in the gas valve).

1. Stable Combustion: Under normal conditions (20.9% 02), the pilot burner
produces a stable, blue flame that is physically positioned to envelop the tip of the
thermocouple.

2. Thermoelectric Effect: The heat from the flame creates a temperature gradient
across the thermocouple (typically made of Alumel and Chromel alloys),
generating a small millivolt (mV) electrical signal (usually between 15mV and
30mV).

3. Valve Maintenance: This electrical current flows to the safety valve, creating an
electromagnetic field that holds the gas valve open against a spring-loaded closure
mechanism.

4. Oxygen Reduction and Flame Lift: As the ambient oxygen level drops, the
combustion process changes. The flame becomes less stable, begins to change
color, and—most importantly—begins to "lift" or move away from the burner port.

5. Circuit Interruption: When the oxygen level hits the critical threshold (e.qg.,
18.5%), the flame lifts entirely off the thermocouple. The thermocouple cools
rapidly, the millivolt signal drops to zero, the electromagnetic field collapses, and
the spring forces the gas valve shut, terminating all gas flow to both the pilot and
the main burner.



Oxygen Depletion Sensor Ods

| Key Selection Criteria for Industrial ODS Components

Selecting the correct oxygen depletion sensor (ODS) requires an understanding of
the specific gas type, the appliance's thermal output, and the environmental
conditions of the installation site. Engineers should evaluate the following
parameters when specifying ODS units for industrial safety systems.

| Technical Specification Table

Standard Specification Industrial Requirement

Oxygen Trip Point

Gas Type Compatibility

Thermocouple Output

Response Time

Orifice Diameter

Ambient Temperature

18.0% - 18.5%

Natural Gas (NG) or Propane

(LPG)

12mV to 35mV (Open Circuit)

< 60 seconds for shutdown

0.15 mm to 0.25 mm

Up to 80°C (176°F)

| Gas Type Specificity

Must comply with ANSI
Z21.11.2

Specific to orifice sizing

High-output versions for long

lead runs

Faster response for high-Btu
equipment

Precision-machined for
specific gas density

Enhanced heat shielding for
industrial kilns

It is critical to note that an oxygen depletion sensor (ODS) designed for Natural
Gas cannot be used with Liquid Propane (LPG) and vice versa. The orifice size
within the ODS pilot is precisely engineered for the viscosity and energy density of
the specific gas. Using the wrong ODS can result in an unstable pilot flame that
either nuisance-trips or fails to provide the necessary safety shutdown during an
actual oxygen depletion event.
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| Installation Guidelines and Best Practices

Proper installation of an oxygen depletion sensor (ODS) is as vital as the
component's internal calibration. Because the ODS relies on the physical
movement of a flame, its orientation and exposure to external air currents must be
strictly controlled.

| Positioning and Orientation

Vertical Alignment: Most ODS units are designed to be mounted vertically.
Horizontal mounting can cause the flame to wrap around the thermocouple
differently, potentially altering the oxygen trip point.

Airflow Shielding: The ODS must be protected from direct drafts or high-velocity air
from cooling fans. Sudden gusts can cause the flame to flicker away from the
thermocouple, leading to "nuisance tripping"” where the system shuts down despite
safe oxygen levels.

Proximity to Main Burner: The ODS pilot must be positioned so it can reliably ignite
the main burner, but it must not be so close that the main burner's heat or
combustion products interfere with the ODS's ability to sample fresh ambient air.

| Connection and Wiring

For industrial applications involving remote monitoring, the thermocouple leads
must be securely connected to the gas control valve. High resistance in these
connections (due to corrosion or loose terminals) can cause a voltage drop. If the
voltage reaching the valve falls below the "drop-out" threshold (typically 2-5mV),
the system will shut down even if the flame is healthy.

| Operational Limitations and Environmental Factors

While the oxygen depletion sensor (ODS) is a highly reliable safety device, certain
environmental factors can impede its performance or lead to premature failure.
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1. Altitude Considerations: At high altitudes (generally above 1,370 meters or
4,500 feet), the partial pressure of oxygen is lower. While the percentage of
oxygen remains 20.9%, the lower density can cause ODS units to trip prematurely.
Specialized high-altitude ODS versions are required for these locations.

2. Contaminants and Dust: In industrial woodworking, textile, or metalworking
facilities, airborne dust can clog the precision orifice of the ODS (often as small as
0.18 mm). This restricts gas flow, resulting in a weak pilot flame that cannot keep
the thermocouple hot enough to maintain the circuit.

3. Humidity and Condensation: High humidity can lead to oxidation of the
thermocouple tip or the electrical contacts. In wash-down environments, the ODS
must be protected from direct water contact to prevent thermal shock to the
ceramic insulators.

4. Inability to Detect Carbon Monoxide Directly: It is a common misconception that
an ODS is a CO detector. While an ODS prevents CO by ensuring sufficient oxygen
for complete combustion, it cannot detect CO produced by a cracked heat
exchanger or an external source. It should always be used in conjunction with
dedicated CO monitoring systems.

| Maintenance, Calibration, and Troubleshooting

In a B2B context, downtime due to safety sensor failure can be costly.
Implementing a proactive maintenance schedule for oxygen depletion sensor
(ODS) components ensures continuous operation and safety.

| Maintenance Checklist

Visual Inspection: Check the pilot flame color. A healthy flame should be sharp and
blue. A yellow, lifting, or lazy flame indicates a clogged orifice or poor primary air
mixing.

Cleaning: Use compressed air to blow out dust from the pilot burner tube and the
air intake holes. Never use a wire or drill bit to clean the orifice, as enlarging the
hole by even a fraction of a millimeter will invalidate the safety calibration.
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Voltage Testing: Use a multimeter to check the millivolt output of the
thermocouple while the pilot is lit. If the output is below 15mV (for standard units),
the thermocouple may be reaching the end of its service life.

| Troubleshooting Common Issues

Pilot Will Not Stay Lit: This is often caused by a faulty thermocouple, a loose
connection at the gas valve, or a defective magnetic coil within the valve itself.
Ensure the thermocouple tip is fully engulfed by the flame.

Frequent Nuisance Tripping: Check for drafts or vibration. In industrial settings,
heavy machinery can cause enough vibration to interrupt the flame-thermocouple
contact briefly, triggering a shutdown.

| Conclusion and System Integration

The oxygen depletion sensor (ODS) is a fundamental safety technology for any
facility utilizing unvented or semi-vented gas combustion. By understanding the
thermoelectric principles that govern its operation, engineers can better specify,
install, and maintain these devices to ensure a safe working environment.

While ODS technology manages atmospheric safety, comprehensive process
control often requires the integration of various measurement technologies. For
industrial operators managing liquid or solid storage, accurate level measurement
is equally critical to operational safety and efficiency. To explore our full range of
radar, ultrasonic, and hydrostatic level transmitters, please visit our Main Page for
detailed product specifications and engineering support.

| Frequently Asked Questions (FAQ)

Q: Can | bypass an ODS if it is causing nuisance trips?

A: No. Bypassing a safety device like an ODS is a violation of safety codes and
creates an immediate risk of carbon monoxide poisoning or asphyxiation. The
underlying cause (drafts, dust, or component failure) must be addressed instead.

Q: How often should an ODS be replaced?
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A: While there is no fixed expiration date, industrial best practices suggest
inspecting the ODS annually and replacing the thermocouple every 3-5 years, or
sooner if millivolt output degrades.

Q: Does an ODS work if the power goes out?

A: Yes. Most ODS systems are millivolt-powered, meaning they generate their own
electricity from the heat of the pilot flame and do not require external AC power to
function as a safety shut-off.



