UNDERSTANDING
RF DUMMY LOADS:
A PRACTICAL GUIDE

Essential Testing and Troubleshooting
for Radio Amateurs PRIMARY TEST BENCH CONFIGURATION

ke

50-Ohm non-inductive RF termination load connected to inline
wattmeter & SWR analyzer for baseline transmitter
calibration.




What is a Dummy Load?
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e A dummy load is a device
used to safely simulate an
electrical load for testing and
calibration without producing
normal output, such as radio
waves or loud sound.
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1.1: 50-OHM DUMMY LOAD CONNECTED TO TRANSCEIVER TEST BENCH




What is a Dummy Load used for?

1 Energy Absorption
1 In our case RF energy

1 Impedance matching
1 Providing an exact 50 ohm load
1 Prevents reflections

1 Interference Preventions
1 Non Radiating
1 Prevents RF energy from going

out over the air e e ey il

O Energy is absorbed in the dummy et SRR

@ Ioad FIG 1.1: 50-OHM DUMMY LOAD CONNECTED TO TRANSCEIVER TEST BENCH




Dummy Load Purpose
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Purpose: Allows operators to test and tune
transmitters without causing harmful

interference on active airwaves. Also test coax.

Function: Simulates a perfect electrical match,
usually 50 ohms, for the transmitter's output.

Regulatory Compliance: Helps amateur radio
operators comply with FCC and local

regulations by preventing unnecessary on-air
transmissions during equipment diagnostics.

Energy: Dissipates the RF energy as thermal
energy (heat)
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1: 50-0HM DUMMY LOAD CONNECTED TO TRANSCEIVER TEST BENCH




Selecting the Right Cooling Method and Resistor Type

Different power levels and applications require specific dummy load constructions:
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Air-Cooled

Ideal for low to medium power
testing (QRP up to 100W).

These use large finned aluminum
heatsinks to dissipate heat passively
or with a cooling fan.

0il-Cooled

Required for high power applications,
such as TkW+ amplifiers.

The resistor is submerged in mineral
oil, which acts as a highly efficient
dielectric and thermal transfer fluid.

Resistor Chemistries

Typically employ Carbon
Composition or Metal Oxide Film
resistors.

Provides the excellent non-inductive
properties essential for VHF and UHF
stability.



Dummy Load Low-Medium Power

1 Dry Loads
1 Air Cooled
1 Low to Medium Power
1 Cooling fins
1 Chassis mounted
1 Cooling Fan
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Dummy Load Higher Power
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1 Wet Loads
1 Liquid Cooled
1 Higher Power
1 Submerged in
Dielectric Fluid




Dummy Load with a Chip

1 Resistor Chip
1 Dry
1 Higher Power 100w
1 Fin Cooling
1 Fragile

https://www.hfkits.com/product/
dummy-load-100w-enq/
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Dummy Load with a Chip
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1 Uses a high power resistor
chip

1 Thermal paste is required to
dissipate the heat

1 Build Instructions
https://www.hfkits.com/buildi

ng-instruction-100-watt-
dummyload-kit/
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Converting Radio Frequency Energy into Manageable Heat @

ELECTRICAL OPERATING PRINCIPLES
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01 / IMPEDANCE MATCHING

Provides a purely resistive load, typically 50 ohms. Matches the transmitter's output
impedance to ensure maximum power transfer and prevent destructive energy
reflection.

02 / HEAT DISSIPATION

According to Joule's first law, the electrical energy absorbed by the resistor is
converted entirely into thermal energy.

03 / NON-INDUCTIVE DESIGN

Utilizes specialized non-inductive resistors to maintain a flat frequency
response and avoid creating unwanted reactance at high frequencies.

NOMINAL IMPEDANCE

50 0

PURELY RESISTIVE LOAD

FIG 1.0: NON-INDUCTIVE HEATSINK RESISTOR ASSEMBLY




MATCHING THE DUMMY LOAD TO YOUR STATION'S SPECIFICATIONS

When choosing a dummy load, you must evaluate three critical metrics:

SPECIFICATION METRIC TECHNICAL REQUIREMENTS & EVALUATION CRITERIA

POWER HANDLING Must exceed the transmitter's maximum output.
Pay attention to continuous ratings (e.g., 100W for 10 minutes) versus peak ratings (e.g., 1500W for 10
seconds).

FREQUENCY RANGE Ensure the load maintains a flat response across your operating bands, whether DC to 30

MHz for HF, or up to 450 MHz for UHF.

SWR (STANDING WAVE RATIO)  Look for an SWR of 1.1:1 or lower at your target frequency to guarantee an optimal
impedance match.

1.1:1
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INTEGRATING DUMMY LOADS INTO YOUR DIAGNOSTIC WORKFLOW

A standard bench setup connects the transceiver to an external SWR and Power meter, which then terminates directly into the dummy load.

' 50-OHM DUMMY LOAD
SWR/WATTMETER (TERMINATION)
MFG: MFJ-260B

1KW Peak/300W CW
Rated 1-500 MHz
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SWR Power
Vectronics VC300D
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0 0 or o
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TRANSCEIVER

I PL-259

PL-259

AMATEUR RADIO Coaxial Coaxial =
TRANSCEIVER Patch Cable Patch Cable
(HF/VHF/UHF) RG-58 RG-58
TRANSMITTER TUNING TROUBLESHOOTING POWER MEASUREMENT
Safely adjust vacuum tube finals or solid-state Isolate antenna system issues. If the SWR is Accurately measure forward power output
ALC settings without radiating. high on the antenna but 1:1 on the dummy load,  without the variables introduced by antenna
the fault lies in the feedline or antenna. gain or environmental factors.
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SAFE OPERATION AND MAINTENANCE OF RF DUMMY LOADS

Maximize equipment lifespan and operator safety with these essential practices:

A CAUTION: THERMAL LIMITS

Thermal Limits: Never exceed the manufacturer's specified
time and power duty cycle. Allow adequate cooling time
between tests.

A CAUTION: VENTILATION

Ventilation: Operate oil-cooled loads in well-ventilated areas
and monitor the casing for oil expansion or venting.

ROUTINE INSPECTION

Inspection: Periodically measure the load's
5 9 Q DC resistance with a multimeter to verify it
remains at exactly 50 ohms.

OPERATIONAL SUMMARY

Summary: Dummy loads are essential, non-radiating tools
that protect transmitters, ensure accurate measurements,
and keep the airwaves clear for actual communication.
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