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Troubleshooting Residential AC Transformers:
Avoid Repeat Failures with Smart Diagnostics
When a residential HVAC system fails and the 24V transformer is
found open, the instinct is often to just replace it. Replacing the
transformer without identifying the cause guarantees repeat failure.
This guide provides a reliable, practical approach to diagnosing
transformer-related issues — and preventing future failures.

Why Transformers Fail: Primary vs. Secondary

Side

Secondary-side (24V) failures are the most common and often

involve:

+ Shorted relay or contactor coils

+ Damaged thermostat wiring (e.g., rodent damage)

+ Overloads from too many devices drawing more VA than the
transformer can handle

However, primary-side (high voltage) failures are also common —

and often missed. These can include:

+ Poor wire connections at wire nuts or terminal lugs

+ Burnt or loose spade terminals

+ Breaks in the primary winding

+ Improper supply voltage (e.g., only one leg of a 240V feed)

Important Diagnostic Tip: Circuit protection provides useful clues

about where problems occur:

+ Circuit breakers are almost always installed on the secondary
(24V) side of the transformer to protect the control circuit.

* Fuse links are typically installed on the primary (high voltage)
side to protect against line voltage faults.

Understanding how the transformer is protected can guide your

troubleshooting:

+ If a breaker trips, focus your diagnostics on the 24V control
circuit (secondary side).

+ If a fuse link blows, investigate wiring problems or supply issues
on the high-voltage (primary) side.

Always confirm high-voltage input at the transformer’s primary

terminals using a multimeter before condemning the transformer.

Diagnose Safely with a 75VA Transformer with
Circuit Breaker

The 75VA Transformer with a Circuit Breaker (MARS 50321 / JARD
44513) serves as a temporary diagnostic tool, allowing you to
troubleshoot control circuits without risking another transformer
burnout.

Procedure:

1. Wire in the 75VA breaker-protected transformer in place of the
failed one.

2. Apply power. If the breaker trips, there’s a fault in the 24V control
circuit.

3. Isolate the problem:

» Disconnect one device at a time (e.g., contactor, relay,
thermostat).

* After each disconnection, reset the breaker and repower the
circuit.

*  When the breaker no longer trips, the last component
disconnected is likely defective.

* Reconnect it to confirm the trip.

4. Replace the faulty device, reinstall a standard transformer, and
test the system.

How to Check Load: Calculating Transformer
Amperage

Ensure the transformer isn't overloaded by calculating the total
current draw on the 24V side.

Formula: Amps = VA + 24

Example: A 40 VA transformer delivers: 40 + 24 = 1.66 amps
Sample load:

* Contactor coil = 0.5 A

* Fanrelay =0.6 A

* Thermostat = 0.1 A Total = 1.2 A O safely under capacity

If the total draw exceeds the transformer’s rated capacity, upgrade
to a larger VA-rated transformer or split the load across multiple
transformers.

Full Diagnostic Process: Identifying the Root

Cause of Transformer Failure

Follow this step-by-step process to determine whether the issue is
on the primary or secondary side:

Step 1: Check Line Voltage to Transformer

* Use a multimeter to verify the correct input voltage at the
transformer primary (120V or 240V as applicable).
* If voltage is absent or low, inspect:
— Breakers/fuses upstream
— Burnt or loose terminal connections
— Wire nut failures or broken leads

* Correct any primary-side wiring issues before proceeding.
Step 2: Check for Secondary Voltage

* With line voltage confirmed, check for 24V output on the
secondary side.

* If there’s no 24V output but the transformer is receiving line
voltage:
— The transformer may be internally open from a past overload.
— Temporarily replace it with a 75VA Transformer with Circuit
Breaker.

Step 3: Test the 24V Circuit Using Breaker-Protected

Transformer

* Power the system with the breaker-protected transformer.

* If the breaker trips, there is a short or overload in the 24V con-
trol circuit.

Step 4: Isolate the Fault

* Disconnect control devices one by one (contactor coil, fan relay,
thermostat, etc.).
After each disconnection, reset the breaker and reapply power.

* The component that, when disconnected, stops the breaker from
tripping is likely the fault.

* Reconnect it to confirm the fault reappears.

Conclusion

Transformer failures aren’t random — they are protective. They
signal deeper problems in the control circuit or power supply. Take
time to properly diagnose the cause before simply replacing the
transformer. Smart diagnostics avoid repeat failures, wasted parts,
and call-backs.
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