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DYNertia3 Quick Start (Chassis- Eddy Current) 
 

 
 
 

 
 
 
 
 

óQuick Startô Guide for 
 

Chassis Dyno- Eddy Current  
(closed loop) 

 
(see www.DTEC.net.au for óQuick Startô guides on other dyno types) 

 
 
 
 
 

óQuick Startô Guide: Version BC/EC 8.1 (Ó V3.3.0) 
 

DISCLAIMER: This software and hardware is provided "as is" without warranty of any kind, either express or implied, including, without limitation, any warranty of merchantability and fitness for a 

particular purpose. In no event shall the creators of this software be liable for any direct, special, incidental or consequential damages arising out of the use or inability to use the software. The creators 
and distributors of this software shall not be liable for any loss, damages or costs, arising out of, but not limited to, lost profits or revenue, loss of use of the software, loss of data or equipment, the costs 

of recovering software, data or equipment or claims by third parties, damage to equipment, or other similar costs. 
 

For continuous product improvement and due to ongoing development, we reserve the right to alter specifications without notice. 
 

WARNING: This hardware and software is protected by law and international treaties. Unauthorized reproduction or distribution of Dynertia, or any portion of it, may result in severe civil and criminal 
penalties and will be prosecuted to the maximum extent possible under law. 

Dynertia software is copyright- Ross Mclean 2017 
Dynertia hardware & firmware is copyright- Darren Todd 2017 

http://www.dtec.net.au/
http://www.dtec.net.au/
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DYNertia3 Quick Start (Chassis- Eddy Current) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N 
STOP !!! 

 
Important notice  

To be read in conjunction with the main manual! 

 
The following óQuick Startô guide contains only basic information 

for your Brake dyno (óclosed loopô Eddy current type) 
 

This is a brief overview of some main operations, it builds the base 
that will allow understanding of the features explained in the main 

DYNertia3 manual. 
 
 
 
 
 

GTip- There are sample test Runs installed along with DYNertia3 software so you can learn to use many of the features 
without needing to perform actual óRunsô.   

 

http://www.dtec.net.au/
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DYNertia3 Quick Start (Chassis- Eddy Current) 
 

Concept 
 

Brake (or absorber) style dynoôs rely on a device to apply load to the engine. In a chassis dyno, this device absorbing 
the power (we will use the term 'brake' or 'retarder') is generally mounted on the end of the rollers shaft so its case could 
rotate as a load is applied if unrestrained. It is this rotational force that is measured to calculate the torque.  
 
The case is attached to a load cell sensor via a ótorque armô that transfers the rotary motion into the linear one applied to 
the sensor.  
 
The length of the arm acts as a lever, so this can be designed to suit the measuring range of your load cell and give 
appropriate sensitivity (or even made with several load cell attachment points for variability). 
 
Note: We use the term "load cell" here for our 'torque sensor', but this can be an alternative style such as a hydraulic 
master cylinder and pressure sensor or even a mechanical spring and coil type 'potentiometer'. 
 

 

 
 
 

If we know the force (in Nm allowing for the length of 'torque arm') applied to the load cell and the RPM of the shaft we 
can calculate power by the metric formula Kw = (Nm x RPM) / 9549, this will be power at the wheels. By using a chassis 
dyno we can have a very convenient and quick way of testing modifications, unfortunately the effect of drivetrain losses 
and tire losses do have an impact. 

See www.DTec.net.au website ódownloadsô for information (óBrake Chassis Design Toolô) 

The DYNertia3 controller senses the speed of the brakes rotating shaft and outputs this data, along with the load cell 
information to the PC for analysis and storage.  

The included 'DYNertia3' software package handles all the functions required of dyno acquisition: setting up, saving 
runs, correcting for atmospheric conditions, filtering, displaying data, printing, overlaying and analyzing multiple runs. 

 
 
 

Types of testing used with brake (retarder/absorber) style dynoôs 

 
Two main tests can be performed with a brake style dyno, a óramp runô or a ósteady stateô test-  
 
A ósteady stateô test is where the load is applied until the engine RPM reaches a desired set point (with a fixed throttle 
opening) and data is then recorded and displayed at that speed.  
 
A órampô test is performed by adjusting the brake load to allow the engine to accelerate through the RPM range whilst 
DYNertia3 graphs the Power using the load cell as a Torque input. 

http://www.dtec.net.au/
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DYNertia3 Quick Start (Chassis- Eddy Current) 
 

Hardware Mounting & Basic Wiring for Initial Setup  
 
Mounting the speed sensor 

Mount the sensor system to detect the rotation of the dyno brake shaft by mounting the included sensor against your 
ótargetô wheel. It must be made of an iron based metal (i.e. a magnet must be able to stick to it), do not use brass, 
aluminium, stainless steel etc. 
 
Note: The target wheel must have an even number of teeth. The number of teeth is entered into the software so there is 
some flexibility in design. Too many teeth and upper RPM is limited, too few and control precision is reduced. 
 
We suggest using a target with between 40 and 100 teeth (60 are common), contact us if any doubts! 
 
Note: We suggest 1.0mm to 1.8mm clearance if you can set this without any chance of collision during operation.   
 
After the gap is set you must slowly turn dyno and check clearance for a full rotation to allow for any órunoutô in your 
target wheel, quality sensors are expensive! 
 
Observe speed reading when testing (note that software will not display at very low RPM, you will need a test vehicle to 
turn fast enough), adjust clearance if required. 
 

DO NOT MOUNT SENSOR AT 90° TO TARGET WHEEL, MOUNT AS SHOWN ABOVE ONLY! 
 
KEY POINTS- Small air gap (with no chance of collision), iron target wheel and even number of teeth!  
 

Mounting electrical components 

 
1) Mount the sensor at the furthest distance from the engine and brake as possible. 
 

2) Keep the sensor leads (speed, load cell, accessories etc.) as far as possible away from the engine, brake power 
supply and mains wiring (and any electric motors such as cooling fans). 
 
Itôs best to wire sensors with a shielded cable and route sensor cables inside protective metal tubing or keep 
separated from any high current wiring by mounting behind the earthed metal of the dyno frame or shields. 
Secure at the control units to prevent movement of the cables. 
 

3) Keep the controller and PC at a distance. Coil any spare cable up neatly at the PC.  
 

DYNertia3 software can even be operated by remote control if required (using a cheap PC ópage turnerô or 
wireless keyboard are some options), tests can be started and stopped and new files even created (names 
incremented). 

 
4) Always use resistive Spark plugs and suppressed Spark plug leads to prevent interference (at least during 

testing). 

 

KEY POINTS- Keep sensor wires away from high current wires/devices, keep all electronics and sensor wiring away 
from the engine and beware of un-suppressed leads and non-resistor plugs!  

http://www.dtec.net.au/
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DYNertia3 Quick Start (Chassis- Eddy Current) 
 

Wiring eddy controller (basic, for initially testing) 

 
Power the Load control unit from a separate 12VDC power supply, separate, not the vehicles. It then in-turn supplies the 
DYNertia3 control unit with power. 

A spare battery is ideal or a mains adapter that can deliver > 500mA, if you plan on running an AFR meter from the 
same supply then you will need >3A. 

Low supply voltage can cause poor operation of the Load control unit and therefore the brake.  

If you use a battery for supply then do not use a battery charger connect whilst you operate, being connected can affect 
operation. 

 

Note:  Eddy current brake must be wired for 192VDC operation and draw current within the Load Control unitôs 
specifications (preferably less than 25A). As standard, they are usually wired for 192VDC if sourced from a modern dyno, 
some old dyno (and if from a truck retarder application) may be wired for 12 or 24VDC. 

This must be confirmed and the brake reconfigured if incorrect. Retarder coils are generally 12VDC so 192VDC involves 
all 16 coils connected in series. See DTec website ódownloadsô for information (óBrake Chassis Design Toolô).  

Contact us if any doubts on the above! 

 

The Power Control Module is a small unit that is permanently wired into the Load Controller unit (via small white and 
brown wires). This keeps the high power circuitry isolated (to reduce interference) from the load controller. 

    

 

NOTE:  Until correct dyno operation is confirmed and some trial runs have actually been done ï 

#  Do not connect any Data acquisition inputs  

#  Do not connect anything to the ñRPM Adapterò input, including the óRPM adapterô (if you have one)  

 

KEY POINTS- Brake must be configured for 192VDC and keep the wiring simple initially. 

http://www.dtec.net.au/
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DYNertia3 Quick Start (Chassis- Eddy Current) 
 

Eddy current controller wiring harness connections 

 

 

WARNING:  Mains wiring must be performed in accordance to local electrical standards by an appropriately qualified 

technician.  

Wiring junctions must be protected fully from accidental contact and components must be earthed in accordance to best 
practice to ensure electrical protection devices are fully functional. 

The system is to be powered via protection devices incorporated into the buildings supply distribution, ensure all circuit 
wiring and breakers are correctly sized for your brakes current draw. Fit a mains isolation switch and never work on the 
system (inc. retarder) with the power on. 

The current drawn from the mains supply depends on the brakes electrical design and the power setting in DYNertia3 
software. It is generally highest in the óroller brake enabledô mode when the rollers are locked to assist in remove a 
vehicle from a chassis dyno. Use suitable wiring size for the current draw (i.e. 4mm^2 may be suitable based on brake 
choice). When calculating peak current draw into the brake resistance, allow for fact that up to 240VDC may be supplied. 

 

Mains input into Power Control Module (High current for brake is sourced from here): 

Black   Neutral   230 - 250VAC 

Red   Active   230 - 250VAC 

Green/Yellow  Earth   230 - 250VAC  

High Voltage power supply output to brake from Power Control Module: 

Blue   Negative 192VDC.  An Eddy brake has no polarity i.e. it doesnôt matter which blue 

Blue   Positive 192VDC.  wire is positive or negative. 

Mains input into Load Controller unit (Low current used only for sensing mains voltage): 

Blue   Neutral   230 - 250VAC  

Brown   Active   230 - 250VAC  

Green/Yellow  Earth   230 - 250VAC  

Power supply input for Load Controller unit (terminal connector): 

2 pin Connector 12VDC       Connect a power supply to the input terminals of Load Controller unit 

Power supply output from Load Controller for DYNertia3: 

Black   Negative Connects to ñPower Inputò terminal of DYNertia3 unit 

Red   Positive Connects to ñPower Inputò terminal of DYNertia3 unit 

Speed signal from Load Controller to DYNertia3: 

Green   Pulse out Connects to speed sensor input ñSignalò terminal of DYNertia3 unit 

Speed sensor input to Load Controller: 

Blue   Pulse in Connects to Yellow wire of provided speed sensor  

Black   Negative Connects to Black wire of provided speed sensor 

Red   Positive Connects to White wire of provided speed sensor 

USB leads from Load Controller and DYNertia3 units: 

USB   Data  Connect USB leads into PC 

 
A USB isolation óhubô is provided to allow full electrical isolation from the computer (often not enough USB ports either). 
Connect DYNertia3, Load Controller and WeatherWatch via this hub. Use only quality USB leads for all connections. 
 
Note:  Low speed USB devices such as mice and keyboards will not work in the hub, plug these directly into computer. 

http://www.dtec.net.au/
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Wiring of the load cell (including pressure sensor style) 

Only input channel 5 can be used as Torque input from a load cell (preset in software when óbrakeô type dyno is 
selected). If the input is greater than 5V then set the voltage range switch to 0-15V.  
 
Load cells produce only tiny voltage changes so will need an additional amplifier (transmitter) to create a usable voltage 
output. 

 
The sensor must be calibrated properly and this is done via the guided menu steps that will be shown later that assist in 
adjusting the load cell amplifier. 
 
 
Note: If a hydraulic load cell with pressure sensor is used, this will connect into Channel 5 of DYNertia3 in place of the 
load cell amplifier output. This will require a manual setup as there is no amplifier to adjust so the guided calibration will 
not be of value. 
For manual setup please see óbrake dyno setupô in the main DYNertia3 manual and check the settings in the óSetupô 
menu under óSensor Configurationô in the main manual. 
 
 
Please refer to the manual of your Load Cell amplifier and Load cell for details on colours and connections. 
 
Note: With a DTec load cell amplifier use the ñV Out filteredò output connection to connect to DYNertia3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Load cell to amplifier connections will depend on your chosen load cell and amplifier. Generally the following is a guide: 
 

Red = excitation +ve,   Black = excitation  ïve 

Green = signal +ve,     White = signal ïve 
 

GTip-  If you wish to reverse the operation of the load cell (perhaps you will operate brake system in the reverse 
direction) then you can wire in a simple switch to reverse either the load cells excitation wires or output signal wires.  
 
Note: Applying load to the sensor in the operating direction should make the load cell amplifiers output voltage rise!  

DYNertia3 

óV Out filteredô 
from amplifier 

http://www.dtec.net.au/
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DYNertia3 Quick Start (Chassis- Eddy Current) 
 

Example of typical wiring (additional devices shown) 

 

Note:  Make sure you have successful completed the basic installation and testing before connecting ANY sensors or 
even an óRPM Adapterô to the DYNertia3 Control unit! 
 

Please refer to the main DYNertia3 Manuals chapter called óInputs- Usingô for full wiring details on connection of data 
acquisition devices and methods of connecting an optional óRPM Adapterô. 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.dtec.net.au/
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DYNertia3 Quick Start (Chassis- Eddy Current) 
 

óLinkingô Hardware to PC 
 

Do not run other programs when using DYNertia3, background processes could interfere. 

 
1. When you first run DYNertia3 you will be shown this Window. Press the ñContinue OFFLINEò button, this is 

necessary as DYNertia3 software does not yet know what PC communication port your control units are connected 
to, it must be first óLinkedô. 

 
Once óLinkedô DYNertia3 will automatically find the hardware in future when it is connected, powered and the software is 
started. If you plug DYNertia3 or Load Controller hardware into another USB port you may need to re-link. 
 
This Window will also appear whenever DYNertia3 is started and the control units are not connected, powered or 
óLinkedô. Pressing the ñContinue OFFLINEò button allows you to continue to use DYNertia3 to view and analyse data óoff-
lineô (i.e. with no hardware connected to the PC). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Power your DYNertia3 and Load Control units and plug the USB in, start DYNertia3 software, select the menu option 
ñSetupò and then choose ñCommunicationò and then press the ñLINKò button to DYNertia3 to automatically configure 
the port interface. Then repeat for óLoad Controllerô or óWeather Watchô if connected. 
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Two Main DYNertia3 Windows (DYNO / GRAPH) 
 
Press the ñDYNOò / ñGRAPHò button to change between the 2 main Windows of DYNertia3. 
 
The óDYNOô Window is used to select and create files, enter the weather details, record vehicle test data, óteachô gear 
ratios, view RPM/speed and control the testing.  
 
Note: This Window is only visible when the control unit is connected, powered and óLinkedô. 

 

 
 
 
 
 
 
 
Note: The Row of gauges (input channel 
data) shown along the bottom of the 
screen are visible with a single monitor. 
With duel monitors this data is displayed 
on the second monitor instead and 
replaced with the test ócommentsô field 
(also found in óViewô menu). 
 
 
 
 
 
 
 

 
The óGRAPHô Window displays the Power and Torque as traces that can be overlayed and analysed. Traces from a test 
Run can be selected, loaded from file and compared. 

 
Note: The óSetupô menus (and most 
menus) discussed in the following pages 
are only accessible from this GRAPH 
screen (they are ógreyedô out in DYNO 
screen) 

 
 

 
 
 

Note: The RPM/Speed button makes 
the software use either units of RPM or 
speed (e.g. kph) for the controls, 
displays and graphs.  

 
 
 

Note: When test Runs are visible on the 
graph we refer to them as ôtracesô.     

 
 
 

Note: The DYNertia3 Window does not size itself to the PC screen, if you wish you can adjust your PC screen resolution 
to best suit (Program Window size is1024 x 768)  

http://www.dtec.net.au/

































