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A practical guide to dwyer a303, covering the reader intent, the relationship to
dwyer a303, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In the landscape of industrial process control and HVAC monitoring, the Dwyer
Series A303 Photohelic® pressure switch/gauge represents a hybrid technology
that combines the mechanical reliability of a differential pressure gauge with the
electronic precision of a dual-setpoint pressure switch. Understanding the
operational mechanics, installation requirements, and application boundaries of
the Dwyer A303 is essential for engineers tasked with maintaining air quality, filter
efficiency, and fan performance in industrial environments.

While primarily designed for gas and air pressure applications, the principles
governing the A303 often intersect with liquid level measurement strategies,
particularly in bubbler systems. For broader industrial level measurement needs
involving liquids or solids, engineers often turn to specialized solutions such as
radar or ultrasonic sensors found on the Main Page.

| Measurement Principles of the Photohelic Series

The Dwyer A303 operates on a dual-principle system that separates the visual
indication of pressure from the electrical switching function. This separation is
critical because it ensures that the switching mechanism does not introduce
mechanical friction or drag that could compromise the accuracy of the gauge
reading.

| The Magnehelic Gauge Movement

At the core of the A303 is the Magnehelic® movement. This mechanical system
utilizes a sensitive diaphragm that responds to changes in differential pressure. As
pressure varies, the diaphragm moves, which in turn rotates a precision-machined
helix. A magnet attached to the pointer follows this helix without physical contact,
providing a friction-free visual readout on the dial. This allows the A303 to measure
very low pressures, often in the range of 0 to 60 Pa (0 to 0.25 inches of water
column), with high repeatability.
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| Phototransistor Switching Mechanism

The "Photo" in Photohelic refers to the optical switching method. Unlike traditional
pressure switches that use mechanical microswitches—which require physical
force from the diaphragm to trip—the A303 uses infrared light beams. Two
phototransistors are mounted on adjustable setpoint arms. When the gauge
pointer moves between the light source and the phototransistor, it breaks the light
beam, triggering a relay.

This non-contact switching offers several advantages:
1. Zero Deadband Influence: The switching does not affect the gauge's accuracy.
2. High Sensitivity: Relays can be triggered by minute pressure changes.

3. Longevity: Without mechanical wear on the switch contacts from the diaphragm,
the service life of the unit is significantly extended.

| Technical Specifications and Selection Criteria

When evaluating the Dwyer A303 for a specific project, engineers must consider
the electrical requirements and the physical environment of the installation. The
A303 is typically housed in a rugged die-cast aluminum case, making it suitable for
industrial environments, though it requires protection from direct weather
exposure unless specified with an optional enclosure.

| Key Specifications
- Rated Pressure: -20 Hg to 25 psig (-67.7 to 172 kPa).

- Accuracy: £2% of full scale (£3% on -0 and 4% on -00 models) at 21.1°C
{70°F).

- Temperature Limits: -6.7 to 48.9°C (20 to 120°F).

- Power Requirements: 120 VAC, 50/60 Hz (240 VAC and 24 VAC options
available).
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- Output: Two DPDT (Double Pole Double Throw) relays.

| Selection Table: A303 vs. Alternative Technologies

Dwyer A303 Standard Electronic Pressure
(Photohelic) Mechanical Switch Transmitter

Primary Use Visual Indication + Basic On/Off Control Continuous Data
Control Feedback

Media Air and Air/Liquids (Model Liquids/Gases/Slurries
Non-combustible dependent)
Gases

Switching Method Optical Mechanical Solid State/Digital
(Phototransistor) Microswitch

Accuracy High (+2%) Moderate (£5-10%) Very High

(£0.05-0.5%)
Power Required Yes (for relays) No (usually) Yes (Loop powered)

For applications requiring liquid level monitoring rather than air pressure switching,
such as chemical storage or water treatment, hydrostatic or ultrasonic transmitters
are more appropriate. You can find detailed specifications for these liquid-centric
technologies at the Main Page.

| Installation Considerations

Proper installation of the Dwyer A303 is paramount to ensuring accurate readings
and reliable switching. Because the Magnehelic movement is calibrated for a
specific orientation, the unit should be mounted in the position specified by the
manufacturer (usually vertical).
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| Mounting and Orientation

1. Vertical Alignment: Standard models are calibrated for a vertical position. If the
unit must be mounted horizontally or at an angle, it must be specified at the time
of order, or the zero-set screw must be adjusted to compensate for the weight of
the internal components.

2. Vibration Isolation: While the A303 is robust, excessive vibration can cause the
pointer to oscillate, potentially leading to "chatter" in the relays if the pressure is
near a setpoint. Mount the unit on a stable, vibration-free surface.

3. Pressure Ports: The unit features both high and low-pressure ports (typically 1/8"
NPT). For differential pressure, connect the higher pressure to the "High" port and
the lower to the "Low" port. For positive pressure only, vent the "Low" port to the
atmosphere.

| Wiring and Electrical Safety

The A303 requires a stable power supply to operate the infrared lamps and the
relays. It is essential to follow local electrical codes, ensuring that the relay
contacts are not overloaded. The DPDT relays are typically rated for 10A at
120/240 VAC, but inductive loads (like large motors) may require an external
motor starter or intermediate relay to prevent contact welding.

|Practica| Applications in Industry

The versatility of the Dwyer A303 makes it a standard component in several
critical industrial systems.
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| Cleanroom Pressure Monitoring

In pharmaceutical and semiconductor manufacturing, maintaining a positive
pressure gradient between rooms is essential to prevent contamination. The A303
can monitor the differential pressure between the cleanroom and the hallway,
triggering an alarm if the pressure drops below a safe threshold, while
simultaneously providing a clear visual reading for personnel.

| Dust Collection and Filter Efficiency

Industrial dust collectors use the A303 to monitor the pressure drop across filters
(the "delta P"). As filters become clogged with particulate matter, the differential
pressure increases. The A303 can be set to trigger a cleaning cycle (such as a
pulse-jet air blast) when the pressure reaches a high setpoint and stop the cycle
when the pressure returns to a clean-filter level.

| Bubbler Systems for Level Measurement

In some specialized level measurement scenarios—particularly where the liquid is
highly corrosive, contains solids, or is at a high temperature—a bubbler system is
used. A small amount of air is pumped through a tube submerged in the liquid. The
pressure required to push the air out of the tube is proportional to the depth of the
liguid. The Dwyer A303 can monitor this air pressure, providing both a
level-proportional readout and high/low level switching. However, for most modern
liquid level applications, purpose-built radar or hydrostatic sensors are preferred
for their ease of installation and lack of moving parts. Explore these options on the
Main Page.

| Limitations and Maintenance

Despite its reliability, the Dwyer A303 has specific limitations that engineers must
acknowledge to avoid system failure.
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| Media Compatibility

The A303 is designed for air and non-combustible, non-corrosive gases. It should
not be used with liquids in direct contact with the diaphragm. If the application
involves corrosive gases, specialized coatings or alternative materials must be
used, or a diaphragm seal must be implemented.

| Temperature Sensitivity

Extreme temperatures can affect the accuracy of the gauge and the longevity of
the electronic components. If the ambient temperature exceeds 48.9°C (120°F),
the internal phototransistors and relays may degrade. In cold environments (below
-6.7°C), condensation can form inside the housing, potentially leading to electrical
shorts or mechanical freezing of the diaphragm.

| Maintenance Checklist

- Zero Calibration: Periodically check the gauge zero with both ports vented to
the atmosphere. Adjust the zero screw if necessary.

- Filter Inspection: If the unit is used in a dusty environment, ensure that the
pressure ports and any inline filters are clean to prevent lag in response time.

- Relay Testing: Manually move the setpoint arms to ensure the relays trip and
reset correctly.

|Frequent|y Asked Questions (FAQs)

Q: Can the Dwyer A303 be used to measure liquid level directly?

A: No, the A303 is a gas pressure instrument. Direct contact with liquid will
damage the internal diaphragm and mechanical movement. It can only be used in
liquid level applications via a bubbler system where it measures air pressure.

Q: What is the difference between the A303 and a standard Magnehelic gauge?
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A: A Magnehelic gauge provides only a visual reading of pressure. The A303
Photohelic includes the same visual reading but adds two adjustable electrical
switches (relays) to control external equipment based on pressure setpoints.

Q: How do | handle pressure surges that cause the switch to trip prematurely?

A: You can install snubbers or pulse dampers in the pressure lines to smooth out
rapid fluctuations. Additionally, ensuring the unit is mounted away from the
immediate discharge of a fan or pump can help.

Q: Is the A303 suitable for hazardous locations (Ex-rated)?

A: The standard A303 is not rated for hazardous locations. For explosive
environments, you must use an explosion-proof version (such as the Series
AT-A3000) which houses the Photohelic in a heavy-duty, spark-arresting enclosure.

| Conclusion

The Dwyer A303 remains a foundational tool for differential pressure control,
offering a unique blend of mechanical simplicity and optical switching precision. By
understanding its measurement principles and adhering to strict installation
guidelines, industrial operators can ensure reliable performance in air-handling and
filtration applications. For more complex measurement challenges involving liquid
levels, solids, or advanced automation interfaces, consulting the comprehensive
range of sensors on the Main Page will provide the necessary technical path
forward.



