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The operational integrity of an RV water heater is a cornerstone of mobile living comfort. Among the various
manufacturers in the recreational vehicle industry, Atwood (now part of the Dometic brand) has historically
dominated the market with its high-efficiency, lightweight aluminum tank heaters. However, given the harsh
environments and intermittent usage patterns typical of RVing, these systems are prone to specific mechanical and
electrical failure modes. This technical analysis provides an exhaustive exploration of Atwood water heater
systems, focusing on the G6A, GC6A, and G10A series, covering everything from Direct Spark Ignition (DSI)
sequences to thermal cutoff diagnostics.

Understanding Atwood Water Heater Architecture

Before engaging in troubleshooting, it is imperative to understand the fundamental design philosophy of an Atwood
water heater. Unlike competitors like Suburban, which utilize porcelain-lined steel tanks requiring an anode rod for
galvanic protection, Atwood employs a clad aluminum tank. This design choice eliminates the need for an
sacrificial anode rod, as the cladding provides a natural barrier against corrosion. However, this also means that the
use of an anode rod in an Atwood tank can lead to sediment buildup and potential damage to the tank threads.

Core Components and Their Functions

e Thermostat: A surface-mounted temperature sensor that breaks the electrical circuit when the water reaches
approximately 140°F (60°C).

¢ ECO (Energy Cut-Off): A secondary safety switch designed to trip if the primary thermostat fails. It typically
opens the circuit at 180°F (82°C).

e Thermal Cut-Off: A heat-sensitive fuse located in the exterior combustion chamber. It is designed to melt and
break the circuit if a "blowback" or flare-up occurs, preventing a fire.

¢ Solenoid Valve: An electro-mechanical valve that opens the flow of propane to the burner assembly when 12V
DC power is applied.

¢ Ignitor/Sensor Electrode: In DSI models, this component generates the high-voltage spark to ignite the gas
and subsequently acts as a flame sensor through a process known as flame rectification.

The Direct Spark Ignition (DSI) Sequence of Operation

Troubleshooting is most effective when the technician identifies exactly where the ignition sequence fails. The
following is the standard operational workflow for a DSI-equipped Atwood heater:

1. Demand for Heat: The wall switch is turned on, sending 12V DC to the control board.

2. Safety Check: The board verifies that the Thermostat and ECO are closed (continuity exists).

3. Pre-Purge: The board initiates a brief delay to ensure no gas is present in the chamber.

4. Trial for Ignition: The board sends voltage to the gas solenoid and high-frequency pulses to the electrode.
This trial usually lasts 6-10 seconds.

5. Flame Sensing: If a flame is established, the ionized gas conducts a small micro-amp current (flame
rectification) back to the board.

6. Monitoring: The board holds the gas valve open until the thermostat reaches its limit or a flame failure is



detected.

Technical Analysis of Common Failure Modes

Case 1: The "Three-Try" Lockout

If the water heater attempts to light three times and then stops, the control board has entered lockout mode. This
is a safety feature. The primary cause is usually a failure in the flame rectification circuit. Even if you see a flame,
the board might not "see" it. This often results from carbon buildup on the electrode or a poor ground connection.
Cleaning the electrode with steel wool and ensuring the mounting screw provides a solid metal-to-metal ground is
the primary corrective action.

Case 2: 10-Second Shutdown

As noted in many technical forums, a heater that shuts down after 10 seconds is almost always related to the flame
sensor. If the control board does not receive a micro-amp signal from the flame within the first few seconds of
ignition, it cuts power to the gas valve to prevent unburned propane accumulation. Check the alignment of the
electrode; it must be positioned directly in the path of the flame, approximately 1/8 inch from the burner tube.

Case 3: Complete Power Loss (The Reset Button)

If the heater shows no signs of life, the Thermal Cut-Offis the most likely culprit. This is a small wire with a clear
plastic sleeve. If it has melted, the circuit is dead. It is important to note that you should never bypass this
permanently. If it has blown, you must investigate why fire was blowing back toward the exterior of the unit—usually
caused by an obstruction (spider webs or soot) in the burner tube (venturi).

Comparative Technical Matrix: Atwood vs. Standard Expectations

The following table outlines the technical specifications and expected readings for a healthy Atwood G6A-8E series
water heater.



Component Technical Specification Acceptable Range/Status

Input Voltage (DC) 12V DC Nominal 10.5V - 14.2vV DC

Heating Element (AC) 1440 Watts / 120V 10.0 - 13.0 Ohms Resistance
Thermostat Trip Point Fixed at 140°F +/- 5 Degrees

Gas Pressure Propane / LP 11 Inches Water Column
Electrode Gap Spark Gap Distance 1/8 Inch (3.2 mm)

Tank Material Clad Aluminum No Anode Rod Required

Advanced Troubleshooting: The Electrical Side

For models that feature an electric heating element (noted by the "E" in the model number, e.g., GC6A-10E),
troubleshooting requires a multimeter to check the 120V AC circuit. Many users experience a "trip" of the reset
button on the back of the heater. This is often caused by dry firing—turning on the electric element when the tank
is empty. This destroys the element in seconds.

Step-by-Step Heating Element Diagnostic

1. Disconnect the RV from shore power or turn off the water heater circuit breaker.

2. Access the rear of the water heater (usually inside a cabinet or under a bed).

3. Remove the protective cover from the heating element.

4. Set your multimeter to the Ohms (:” 6WGF-aera

5. Measure across the two screw terminals on the element. A reading of ~10.7 to 12.8 Ohms indicates a
healthy element. An "OL" (Open Line) reading indicates a burnt-out element that must be replaced.

6. Check for a short to ground by touching one probe to a terminal and the other to the metal tank. Any
continuity here indicates a dangerous short.

Maintenance and Field Guide: Restoring the Air Pocket

A frequent complaint is the Pressure Relief Valve (P&T Valve) dripping during the heating cycle. While many

owners assume the valve is faulty, it is often doing exactly what it is designed to do. Atwood water heaters require
an internal air pocketto allow for the expansion of heated water. Over time, this air is absorbed into the water. To
restore the air pocket:

e Turn off the water heater.
Turn off the incoming water supply (pump or city water).

¢ Open a hot water faucet in the RV to relieve pressure.

e Open the P&T valve handle on the exterior of the heater and let water flow out until it stops.

¢ Release the handle (letting it snap shut) and turn the water supply back on. This traps a fresh pocket of air at
the top of the tank.

Summary of Engineering Implications

Maintaining an Atwood water heater requires a shift in perspective from residential plumbing to specialized RV
engineering. The reliance on 12V DC for logic and 120V AC or Propane for heating creates a dual-dependency that



complicates diagnostics. Technicians must prioritize the cleanliness of the combustion path. Because these units
are vented to the outside, they are prone to environmental interference. Obstructions in the flue or burner tube can
alter the air-to-fuel ratio, leading to inefficient combustion, soot production, and the tripping of safety devices like
the thermal cut-off.

Furthermore, the chemical composition of the water used can impact the longevity of the aluminum tank. While the
tank is corrosion-resistant, high levels of sulfur or iron in park water can lead to a "rotten egg" smell. This is
exacerbated by the lack of an anode rod. Periodic flushing with a 50/50 mixture of white vinegar and water is the
industry-standard recommendation for descaling and deodorizing Atwood tanks without damaging the internal
cladding.

Ultimately, a systematic approach—verifying voltage, checking gas pressure, ensuring mechanical cleanliness, and
validating sensor feedback—will resolve 95% of Atwood water heater issues. By adhering to the 140°F thermal
limits and ensuring the safety of the DSI lockout logic, owners can ensure both the longevity of the appliance and
the safety of the vehicle occupants.
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