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Introduction

When  you’re  working  on  a  gas-fired  appliance—whether  it’s  a  furnace,  water  heater,  or
boiler—one of the most critical components is the millivolt gas valve. This valve acts as the
gatekeeper, translating the electrical signal from the thermostat into a precise opening
that  allows  gas  to  flow  safely  and  efficiently.  Understanding  the  wiring  diagram  for  a
millivolt gas valve is essential for technicians, DIY enthusiasts, and anyone who wants to
troubleshoot or upgrade their heating system. In this article we’ll walk through the basics
of millivolt gas valve wiring, break down a typical diagram, and provide practical tips for
installation and maintenance.

What Is a Millivolt Gas Valve?

A millivolt  gas valve is  a type of  solenoid valve that  responds to a very low-voltage
signal—usually 20 to 40 millivolts (mV)—generated by the thermostat. The valve’s internal
coil  creates  a  magnetic  field  that  pulls  a  valve  stem,  opening  the  gas  line.  Because  the
signal is so low, the valve is highly reliable and safe: if the thermostat fails, the valve will
simply close, preventing gas from flowing.

Wiring Basics for Millivolt Valves

Millivolt valves have a straightforward wiring scheme, but the exact configuration can vary
by manufacturer and model. The most common wiring setup includes:

Power Supply: 24‑V AC from the furnace transformer.
Control Wire: 20‑mV AC signal from the thermostat.
Ground: Often a separate ground wire for safety.
Safety Wire: A high‑voltage safety line that ensures the valve remains closed if the
control circuit is disrupted.

Typical Wiring Diagram Overview

Below is a concise representation of a standard millivolt gas valve wiring diagram. While
the visual diagram itself isn’t included in this text-only format, the description should give
you a clear mental picture.

24‑V Transformer: Provides the power needed for the valve’s coil.1.
Thermostat Output: Sends a 20‑mV signal to the valve’s control terminal.2.
Valve Coil: Receives the 24‑V power and the 20‑mV control signal.3.
Ground Wire: Connects to the metal frame of the furnace for safety.4.
Safety Wire: Connected to the transformer’s neutral to keep the valve closed when5.
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the control circuit is broken.

Key Terminal Labels

When you examine the valve, look for these common terminal names:

+24V – Power supply.
GND – Ground.
20mV – Thermostat signal.
Safety – High‑voltage safety line.
Valve Output – Connects to the gas line.

Step‑by‑Step Wiring Instructions

Follow these steps to wire a millivolt gas valve correctly:

Turn Off Power: Switch off the circuit breaker feeding the furnace transformer and1.
confirm zero voltage with a multimeter.
Identify Terminals: Refer to the manufacturer’s label or schematic to locate the2.
+24V, GND, 20mV, Safety, and Valve Output terminals.
Connect the 24‑V Power: Run a red (hot) wire from the transformer’s +24V to the3.
valve’s +24V terminal. Attach a black (neutral) wire to the GND terminal.
Attach the Thermostat Signal: Connect a thin gauge wire from the thermostat’s4.
20‑mV output to the valve’s 20mV terminal. Use a shielded cable if available.
Wire the Safety Line: Connect the safety wire to the transformer’s neutral or the5.
furnace’s grounding bar, ensuring it is bonded to the valve’s Safety terminal.
Secure the Valve Output: Attach the valve’s output wire to the gas valve’s6.
opening, ensuring a tight, leak‑free connection.
Check Connections: Verify all terminals are tight and correctly oriented.7.
Restore Power and Test: Turn the breaker back on and observe the valve’s8.
operation. The valve should open when the thermostat sends a 20‑mV signal and
close when the signal is lost.

Common Wiring Issues and How to Fix Them

Open Circuit on 20‑mV Wire: A broken or disconnected wire will prevent the valve
from opening. Inspect for frayed insulation and replace as needed.
Incorrect Polarity on 24‑V Supply: Reversing the +24V and GND can damage the
valve. Double‑check before energizing.
Grounding Problems: If the valve doesn’t stay closed when the thermostat fails,
the safety ground may be loose or missing.
Loose Connections: Vibrations from the furnace can loosen terminals. Use locking
connectors or heat‑shrink tubing.
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Troubleshooting Tips

When a millivolt valve isn’t functioning, use these diagnostic steps:

Measure the 24‑V supply at the valve1.
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