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STOP !

Pleasereadthe appropriate 0O0Quick St al
type (Chassis or Engine & Inertiaor 6 Op e n  Brake) [hir&t.

Actual testing is outlined there!!!

This6full 6 manual contains much d
guide first you will gain a basic understanding of the concepts and
key points required.

There are sample files installed along with DYNertia3 software so you can connect
the hardware and learn to use many of the features without needing to perform actual
tests. It is much easier to study without the noise of a screaming engine!

All examples in this manual us e DYNdréa3 can c 6
be set in the software to o6l mperi al
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Introduction

The DYNertia Dynamometer package allows for simple and inexpensive "Do It Yourself' construction / upgrade of an
Inertia Dyno.

Perfect for anyone interested in engine / vehicle tuning, testing and modification whether it be car, bike or even model
sized engines.

An Inertia type Dyno operates on the principle of calculating the Power required to accelerate a known mass, which is
simply an additional 'flywheel' coupled to the engine or vehicle. The controller senses the velocity of the rotating mass
and outputs this and other data to the DYNertia3 software. No expensive Load Cell is required and repeatability is
excellent.

DYNertiacanalsooper at e as an 0o p,beaneybuonaspadntrol heddacemaduglly, ®YNertia does not

have control over the brake i.e. you cannot enter an RPM and have DYNertia3 vary the load to maintain that RPM
automatically. Br ake type Dynob6s use an absorber system (Hydraul:
the resultant Torque is measured by a O6Load Cell 0. I n O0Br
calculate Power.

The DYNertia3 software package handles all of the functions required for Dyno control: configuration, saving Runs,
correcting for atmospheric conditions, filtering, displaying data, printing, overlaying and analyzing multiple Runs.

A rotation sensor is included with the DYNertia3 Controller; you simply attach a magnet (supplied) to the Inertial Mass /
Brake or drive system.

For Engine or Chassis Inertia Dyno's we also provide a comprehensive guide to assist in the design and construction of
the Inertia Assembly. All you need in addition to this is the DYNerta package and a PC with a USB port.

Five analogue data channels and one digital input (secondary RPM input) are available for displayed and recording -

these are completely flexible and can be used for sensors such as Air Fuel ratio, Exhaust Temperature, Pressure, Load
Cell, secondary RPM etc. Two OMat hdsd channels can be cr e
formulas), just think of the tuning possibilities!
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Features

Overview-

Suitable for chassis and engine dyno designs, either direct or indirect drive to the inertia flywheel. Power measurement
can also be taken from a doad cell6for use on brake style dynos (e.g. water, eddy current, hydraulic, friction). DYNertia3
does not control the actual load on a brake styledyno, t he | oad must be contclosedldog.d man

Software provided handles all data management, analyzing and graphing required for your dyno project with powerful
features yet a O6cleandé interface. B ot h ToMeetandisetup panathetdrsrmage e r i &
changed from kph/Kw/Nm/°C to mph/Hp/Ft Lb/ °F etc.

Comprehensive Manual provided, also design & construction information is available for the mechanical dyno system,
including an Excel spread sheet to assist with choosing and calculating the moment of inertia for your requirements.

Included magnetic sensor (hall effect) has an indicator for diagnostics. Integrated 6 o pt i c a | i solationd ¢
acquisition systems helps limit ignition interference and provides PC protection.

As an inertia dyno, accuracy is only limited by mechanical system variation, internally each rotation is timed to a millionth
of a second.

Ideal for portable applications (track days & exhibitions) as power is from the USB connection.
Compact, approximately 110L x 60W x 30H (mm) with a small remote sensor for easy adaptation to your design.

No ignition system adapters are needed for RPM sensing. It can determine engine RPM from shaft RPMby 61 ear ni
their relationship (ratio). Up to 8 gears can be learnt and later selected for quick testing in any gear; the ratio can also be
manually entered if no tachometer, simply based on number of sprocket teeth (e.g. for chain drive kart engine dynos).

If an engine RPM input (not otherwise required) from the engine is available, then this can not only be used as engine
RPM but also means the difference between engine and shaft/flywheel RPM can be plotted to show clutch engagement
RPM or reveal wheel slip on a chassis dyno.

Inertia value for up to 3 Inertia mass flywheels can be stored and easily selected for designs with adjustable Inertia mass
to tailor to engine characteristics.

Analysing Test Results-

Supports multiple monitors, if a second monitor is available then key Windows can be viewed separately to allow clear
analysis, even if viewing and comparing many test results.

Overlay up to 10 Power and Torque graphs simultaneously, i nc | ulastRugn & hwehiéch aut omati cal
your Runis completed. Runtr ace col or sets are uWwstRunéehbwbhygbl grapbwedver
identification.

Analyse and compare test results by easily 6 h i danyrpartiular Run trace or quickly replacing with other saved Runs
for comparison.

A reference Run trace can be locked so that it always stays on the screen for comparisons against other tests.

Up to 4 sets of Runs can be merged to create a brand new 'averaged' Run. Perfect for getting the most from
analysis. The new generated file appears just like any other in DYNertia3. Comments are automatically attached that
reveal the individual runs that it was generated from for future reference.

All' 5 analogue channels are recorded with each Run for analysis and their value at the cursor are shown in a floating
'databox'( whi ch can al so b e D¥Nerniad dan tverlay®?chHosep data enantigds)with the existing
Power and Torque traces for display or all of the data for any trace can be shown in a separate single Window for
detailed analysis.

Select a graph trace; an onscreen cursor makes the dials (power, torque and RPM/speed) display exactly what was
happening at that point in the test Run.

Advanced torque analysis is provided to graphicallyd i s pl ay 6area under the curved an:c
multiple traces.
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Analysing Test Results (cont.)-

The percentage difference between a reference trace and the remaining traces can be shown graphically, for all data.
Instantly see where each modification either improves or degrades performance compared to other runs. Great tool!

Lambda / AFR deviation is shown in a special Window that allows you to set a target value, it shows you where and by
how much the real test results varied (essential for quick mixture tuning). Obviously an AFR meter must be connected!

Select any RPM/speed points and the time between them is shown for all Runs (upto10) , cl early reveal
acceleration improvements after modifications. Best performing Runs between all points are highlighted.

Ful l data tabl e di Bowdr,dgrque RPMoapddoSperd aretprpdugeo formdtafled study and can be
exported directly into Microsoft Excel (with field headings included) or a text file (comma delimited ASCII, CSV.) can be
gener at ed, even the main graph view can be exported as a

The relationship between distance traveled, time elapsed, Speed and RPM can be studied in a graphical analysis
screen.

XY graph, choose any data to plot against another and display values at the cursor.

Mat hés OExpressionsé (formula) can be appldatachanhets. Agpowerfule x i s
tool is provided to easily write, test and apply your concepts.

Click on the Run of interest to show all the data that relates to it. The test conditions, max readings, set up details or any
of your personal notes that are saved along with each run can all be reviewed.

Full manual @oomdavailable on Power, Torque and RPM displays to display selected graph regions of interest.

Runs can be O6trimmedd, the | ower and upper speed section
and finish RPM were inappropriately set) and the Run re-saved.

User selectable drace Shiftg the last 10 trace sets are always displayed (e ach new test trace Oshi
of selection) - great when performing comparisons.

@&uto Loaddyour graph after a Run i can be selected to automatically switch to the graph display after each test Run or
you can opt to do as many Runs as you like in quick succession and analyse as a graph later. A brief test summary is
also immediately available after each test Run is completed.

Onscreen graph legend to rapidly identify Run trace set colors and filenames and a run summary is available to give the
key data for all the selected runs in one concise table.

Data corrected for weather conditions with world standards (SAEJ607, SAEJ1349, DIN70020 or uncorrected). The
environmental conditions and resultant correction factor are stored with each Run. Data can be manually entered or
6Weat her Wat cupdatng veeatheostation is available as an option (USB to PC).

Data Acquisition-

Data acquisition of 5 analogue input voltages is incorporated ( 6 ¢ o mmo n & This allows thd monitoring of variables
such as air fuel ratio, exhaust temperature etc.

Inputs are 0-5V but can easily be extended to 0-16V with external resistors.

Resistive sensors, such as standard automotive temperature sensors, can be easily connected with the addition of an
externalO pubpbb resistor

A data logging function is provided allowing the 5 input channels (plus the digital RPM input) to be logged to the PC. The
logging rate can be set and the data is saved (with field headings included) as a text file (.CSV) for later analysis in
Microsoft Excel etc.

Input data can be viewed separately (can even be displayed on separate screen if dual monitors used) or is available
whilst performing testing. Minimum and maximum alarms can be set to alert if sensors detect anything outside an
acceptable level (lean mixtures, engine temperature overheat or oil pressure loss as examples).

The input channels are fully scalable, even for non-linear sensors. Many sensor choices are already pre-calibrated and
DYNertia3 software doesn't just display the input voltage measured, a table for each input allows it to be calibrated and
displayed in any units you choose (eg Lambda, air/fuel ratio, degrees, PSI etc).

For configuring non-linear sensors, such as automotive style temperature sensors, there is a tool provided that just
requires 3 test points to be entered and it creates a full calibration table.
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Data Acquisition (cont.)-

Simple screw type terminals on a removable terminal plug allow for quick and easy sensor wiring. A 5 Volt output to
power auxiliary sensors is also present if required.

An additional digital channel is provided if you wish to have engine RPM directly measured (via a Hall sensororD T e c 6 s
d&RPM adapterd. This option can help reveal tyre slip/growth on a chassis dyno or centrifugal clutch engagement RPM.
There is a dedicated analysis screen to examine slip/tyre growth.

File Management-

Designed to perform testing quickly- common user settings are saved to reduce set up times and any personal notes
youbve entered in the provided form (general, vehicle, oV
other runs to save re-entering the details, even copiesthe Runés set wup detail s. Files can
file name simply increments with each test (and can carry over any personal notes), no need to even re-enter a hame.

Advanced previewing function ( D Nertia3 File Ex p | o shews graphs, summary details and the data table of all saved
runs, this allows quick selection for loading into the main graph screen or for file management purposes. A cursor is
even available to highlight points of interest on the graph and indicate that same location in the data table- no more
browsing through cryptic file names!

User configurable directories- have as many separate directories to store your runs in as required and file protection can
be applied to prevent individual files from being accidentally changed or overwritten if required.

Printing-

Color print outs of your chosen graph or overlaid graphs (up to 5 printed on same graph) is only a mouse click away,
complete with preview. A report page is also generated that has a summary of all the important test conditions, max
readings, date, time, company logo, graph notes etc.

Printouts includesRunt r ace sets | egends, colors and filenames, the
Comments can be placed on the graphs to appear on the printouts.
Printing of specific areas of interest can be performed

Additional Functions-

60 by Pointdé testing mode for brake style dynods all ows r
These individual data sets are then combined to construct a conventional Run trace for easy analysis and comparisons.

For dyno competition entertainment, after a run maximum Power and Torque can be displayed in large format for crowds
to easily see (result in both imperial and metric units).

Graphs are fully auto-scaled, Power, Torque and RPM scales are automatically configured for optimal display.

Flexible options for performing atest;aRun can be from 6starté command to &6sto
zero power. A minimum speed can also be specified and data below this will be discarded, this eliminates any different
start points of tests due to operator error.

All dial gauges have digital displays incorporated.

Gauges display o6real timed data during monitoring or sete¢u
RPM is displayed 'real time' in Inertia mode)

Data 6 S mo o tthai isnagpfied to the Powertracesi s adj ust abl e to ensur e bytstiiendlupn 6t
with optimal appearing graphs.

Thereisaf dsse s 0 f uthmtccanibe used to measure and apply a correction to data for mechanical losses in your
dyno system like friction and windage (typically very small) even or/and for driveline losses due to friction.

AGystem i (fi Rpoutgubiniadailable thatis active as long as the flywheel is rotating, or a function is used that
may result in rotation. This can directly control a relay to operate safety control systems/warnings if required or for
automatic fan controls etc.
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Additional Functions (cont.)-

And Aut o ditpuwik avdilable that can directly operate a relay for an automatic brake for slowing the flywheel down
if you wish, or an automatic cooling fan for cooling friction style brakes. The time i t aétige for after a test Run is
adjustable in the software. The output can alternatively be operated manually in the software and will be active for either
a short time or continuously.

A buser ¢ o n tisramilablecdnidireatly bpprate a relay, it is manually turned on or off from the software and
can be used for any general purpose function e.g. remotely turning on a cooling fan, pumps wheel clamps etc.

Tools to work out the moment of inertia of your dyno system, calibrate non linear sensors, convert air:fuel ratios to
Lambda and for analysing relationships between Power / Torque / RPM are incorporated.

Keyboard O6shortcuts6 as s iimtpensie ind comaercially availableavirdlessrkeylzoardlor a n
evenar emot e Opage turnerd® (the device of tcanrbe used asa ramsteodntrél o r
that can start/stop Runs, turn the gauges on/off and allow automatic file incrementing (no need to type in a new name).
Very convenient if operating both the vehicle and the dyno single handedly.
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Chapter 2: Hardware Installation

Hardware mounting
Alternate sensor options
Basic powerwi r i n glnguss-eUsing®chapter for full details)

oOLinkingd hardware to t

h e
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Hardware Mounting

Mounting the DYNertia Sensor and Magnet

DYNertia times the rotational period of a component by sensing its position magnetically. The included sensors daced
contains a magnet sensing dHall Effectéswitch. The sensor detects the position of the magnet attached to the rotating
dyno flywheel/load brake/shaft and processes to trigger the timing procedure.

NOTE: The rotation sensor system is the main RPM input used by DYNertia3 for Power calculation and therefore must
always be setup for operation. If you choose to also use the engine ignition system (or other source) as a secondary
RPM input then please read the chapteron 6 RP M | n piuthis n@pual regandimg this optional input!

A small (10mm x 3mm with 4mm mounting hole) but very powerful 6 r a r e magaet i$ ihciuded with the kit. The
magnet is small as this reduces the forces involved when rotating so it is easier to secure safely.

Do not mount the magnet at the perimeter of the dyno flywheel/shaft/sprocket etc. as the centrifugal forces will be
highest; choose a location towards the centre area. The magnet is also very fragile and must be handled with care!

NOTE: The included sensor will only detect the O6Southd Pole
(marked with red paint) facing the sensor!!

Mounting by screwing/gluing flat to dyno flywheel-

Dyno flywheel is drilled and tapped for 4mm screw (3.3mm drill size is
usual for 4mm tapping). Short (min 6mm) screw inserted into magnet.
Do not over tighten or magnet may crack!

Magnet epoxy glued and screwed to dyno flywheel with South Pole outwards.

The sensor face must be positioned 1.5 - 2mm from the
magnets South Pole (or the head of the screw if one is used
to secure magnet).

T = 15-2mm
gap approx

Rotating object

(eq. flywheel) Sensor
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Hardware Mounting (cont.)

Alemm diameter hole is required to mount the sensor. Do not over tighten the lock nuts or they will be damaged. A
small &ébl ob6 o kimiwriislappbed to theseelge bfdhe nuts  istop them loosening with vibration.

() DYNertia3 Communications

Glip-Af ter the O6Linki ”QGMOCGMErﬁﬁ' SCu:

later) the sensor operation can be checked

via the button fADYNert ' rsor . Test
indicator and an audible noise can be used DYNetta3 | Westietwatch
to confirm sensor operation during slow e

rotation. The indicator lamp/noise triggers for _'"te'faépmwﬂ LNt
a short time as the magnet approaches the L LT

.
sensor (only on approach). o8 % | Divheiad Sensor Tea Yl

-

AT

Core
Component

KEY POINTS- 1.57 2mm gap. Safe magnet mounting, South Pole (marked with red paint) of magnet facing towards the
sensor!

Alternate Sensors to the supplied one

DY Nertia can accept other types of sensors if you prefer. The sensor input terminal is a digital input; it will not accept

voltage from an inductive sensor (VR). The 6 s i gemnainial®f DYNertia needstobed pul | e d 6 wherpa taggeto u n d
object is detected. Sensors that switch to ground | ike ¢t
proximity sensors (too slow generally) and also the majority of automotive camshaft sensors (dHall6type).

NOTE: If you are unsure please just contact us for help; we are not responsible if you damage the unit from incorrect
connection!

Hall sensors-Hal | sensors ar e 0s wiatecdmpatildeftheg dreyavadabls te deted eitser naagnet

or metal O6étargetd objects. This may be a good choice if
like the provided sensor does i.e. perhapsyouhavea pr otrudi ng Ok ey & cdmmonanetalkeadsing s Kk e
sensor example (shown below) is the dHoneywell 1GT101DCobsensor or most automotive camshaft sensors are good.
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Hardware Mounting (cont.)

Mounting the Electronic Control Unit

Strong vibration may also destroy the sensor and control unit (as with all electronics) so it is important to consider
mounting arrangements carefully.

NOTE: Engines with CDI ignitions, especially in conjunction with copper core spark plug leads and non-resistive spark
plugs can generate large electrical interference for all electronicsi n c | u d i. htigvery idpostant to apply the
following mounting and cable routing suggestions to avoid any problems!

;;\"IAEV/""_’ T

Keep sensor as far away as possible from engine

€

Keep DYMNnertia3 control unit as far away as possible from engine
and also keep spare cable coiled up as far as possible from engine

s

q

Keep PC as far away as possible from engine

It is very important to keep the PC, DYNertiaa nd i t 6 well anaybflorn large sources such as ignition systems-

1) Mount the sensor unit at the furthest distance (60 e v.e r v i n ¢ fromdhe engineapossible. Route all cables
as far as possible away from the engine (and any electric motors such as cooling fans) and keep the controller and PC
at a distance. Coil any spare cable up neatly at the PC. Keep the sensors lead away from the USB lead or any other
wiring.

ltds best to route cables inside a pr ot ectmountingbehindadhe t ubi r
earthed metal of the dyno frame or shields. Secure at the DYNertia control unit to prevent movement of the cables.

DYNertia3 software can even be operated by remote control if required (wireless keyboardora PC6 pa g e aswnmen er ¢
option), tests can be started and stopped and new files even created (hnames incremented).

2) Always use resistive Spark plugs and suppressed Spark plug leads to prevent interference (at least during testing).
GTip- A suppressed spark plug lead from a car can be put in series with the existing spark plug to reduce interference.

This additional spark lead is essential on many go-kart engines as they have particularyé6 noi sy dé i gni ti on

3) Follow the wiring adviceinthefi | n plWigisn g 0 c¢ hviaimy if mgasuidng from additional sensors.

4) Secure any leads close to the DYNertia control box. The aim is so that the leads are completely prevented from
movement, as this will place stress on the connectors and wiring.
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Hardware Wiring

Basic wiring
Dyno only needs the USB and the speed sensor connected for use.

Speed
sensor

Example of wiring with some additional devices shown
Note: Until correct dyno operation is confirmed and some trial runs have actually been done i

# Do not connect any sensors to input terminals
#Do not connect anyt hiong ntpoutt,h ei nficRaPdMi pAndgarpbtheeri ® RPMu have ol

Pleaser ef er to the main DYNerti a3 Man ucalkeddjpute Wsindd ufnodre rf udlHe | vpi
on connection of optional data acquisition devicesor 6 RPM Adapter 0.

RPM Adapter Thermocouples

Ignition sense

Thermocouple amplifier for two’ K-type’
probes (EGT etc.),
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PM adapten
/,d’& Optional RPM adapter.

Engine ground

RPM adapter can have it’'s own battery. This isolates
DYNertia3 from interference coming in from the engine
ground wire. If you use a shared battery then keep this in
mind if you encounter interference issues.

==

Speed sensor

DYNertia3

White Analogue + Brown Analogue -

Black 12V-

Red 12V+

Sensor harness

AFR / Lambda meter (AEM 30-0300 X-series shown)

www.dtec.net.au 19


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

|
Chapter 2: Hardware Installation _D_I E
Pl | \)

OLinkingd Har dware 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 fi C o n t OFRLUNEOSbutton, this is
necessary as DYNertia3 software does not yet know what PC communication port your control units are connected
to, it must be first é6Linked?

Once O6Linkeddé DYNertia3d3 will automatically find the hardyv
started. If you plug DYNertia hardware into another USB port you may need to re-link.

This Window will also appear whenever DYNertia3 is started and the control unit is not connectedor o6 Li nked?©o
the AContinue OFFLINEO button allows you to conti fdueetbo (L
with no hardware connected to the PC).

fmertis,. Dpen & Closed Loop Brake, Ehassis and Engine Dynots

DYNertia3 is unable to initialise its hardware.

Please connect the DYNertia3 Hardware and ensure It is configured correctly.
Ensure the 12VDC ( Nom. ) external Power Supply is operating.
( Red LED on the DYNertla3 I must be llluml 1)

o AP e

“l“ Sﬁto www dtec.net.a %.....
L2 .
. v
. *

*
4

. s
"fsagppguununns®

2. Plug the USB lead in, start DYNertia3 software, select the menu option A S eahduhgrdchoose fCommunicationd
andt hen press t he LIl Rt automatitaly camfigireothe Pofthihtenfatel Tden repeat for

OWeat her Watché if connected.
(¢] DYNertia3 Communications
File Setup Scales View Graph Text Uti BYNertia3
| Communications ; fT]
@ Hardware ' [ Load Controller T Torque Sensor
Créssre DYNertia3 I Weatherw/atch
DYNettia3 e v,

[~ Interface Port NQ LINK p\

Manual Set

'.‘

~DYNertia3 Senso’f.l. SIRIE *

_ll\

Core
Component

With the USB connected to DYNertia the status LED (next to the sensor connector) will blink twice at first to indicate
microprocessor is initialising. After this the LED will illuminate to indicate power.
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Chapter 3. Brake dyno setup

Setting up a brake (absorber) in addition to an Inertia style Dyno!

The following basic informationr egar di ng br ake
Isonly relevantforan oOoopen | oopd dyno

This system doesnotcont r ol a retarder ir
wonot operate the absorber,
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Brake (Absorber) Style Dyno Setup

Basic concept

Brake (or absorber) style dynods r énlaghassisdyrm, thiselevicecabsorbing a p p |
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. Engine dyno

have the brake either directly mounted to the engine or via a reduction drive (Eddy retarders have a limited max RPM)

The case is attached to a |l oad cell sensor via a O6torque
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.

Torque arm of known length
transfers the rotary force of
the case into linear force
applied to the load cell.

\ 4

Rollers for tires.

Load cell
measures the
== 4« torque applied to

Brake (retarder) shaftis ; the retarder.
supported by bearings so

casing is free to turn.

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 animpact, an engine dyno avoids many of these 01l o0s

See www. DTec.net.au websit anddadigntools.oadsd f or i nformati on

The DYNertia 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.

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.
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Brake (Absorber) Style Dyno Setup (cont.)

Open Loop systems- You control he load manually, DYNerta3 does not have control over the brake.

Closed Loop systems (not relevant for this system)- You can enter an RPM/speed and have DYNertia3 vary the
load to maintain that RPM automatically i.e. the load controller unit directly controls the brake and observes the result to
allow continual adjustment.

Note: Basic DYNertia system alone does not control the actual brake/retarder load, this must be manually controlled. It
has 6éopen | oop6 tanmofenteranrRRM and lyaveiDYMNertia3 wavyuthe load to maintain that RPM
automatically.

In Brake mode, DYNertia3 uses Torque data from the load cell and roller RPM calculate Power. The measured Torque

is correctedtoengineRPM ( cal cul at ed fr om t h eandragtioiofdmation arenkasuled direcflydrans o r
the engine). If the ratios are set incorrect then the readings will be incorrect i.e. if you just use roller RPM on a chassis

dyno then Torque wil/ be shown as it appears at the roll e
Torqued (Torque at the tyre) and wil/l be higher than engi
Torque delivered to the road and can be used as an effective tunning tool due to the increase in Torque resolution!

Variations

As noted earlier, some brake style dyno use a Gldadutell @
fitting a pressure sensor into the cylinder this provides the torque output. Alternatively some very old systems use a

spring assembly to counter the brakes rotation and then measure the displacement of this with a linear potentiometer

(position sensor).

Both can be interfaced into DY Nertia!

Mechanical instability will cause poor quality data, s o0me
dampen movement (those just mentioned with springs in their load measurement system).

I't can be very difficult to allow steady rising of the RF
brake systems are particularly difficult to operate smoot
(6Point by Pointdé mode is ideal). Excessive Inertia in yoc
inertia load can end up limiting the acceleration during a test and not the load absorber device.

Types of testing used with brake (retarder/absorber) st yl e dynoés

Two main tests can be performed with a bpaket stispl podynn @,
A 6steady stated test (or O6point to pointd as we call it)
set point (with a fixed throttle opening) and data is then recorded upon a button press. A graph is built up and displayed

based on these recorded data points.

A 6rampd test i s pe brékelpad®dllovbtlye eagihg to acdeleratgthraughehe RPM range whilst
DYNertia3 graphs the Power using the load cell as a Torque input.

Load cell calibration and wiring for Brake type

Pl ease see t he cehCopfigueationdasthe dviting and caflbration procedures are explained there
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Chapter4:. 6 Set upo Menu

Hardware setup
Software setup
Communications setup
Sensor setup
Losses setup
Main Graph Appearance setup

Configuration reset
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Hardware- Setup Menu J
/ QIQINERTIA | ‘ [;E}BRAKE @@ DYNertia3

File | Setup | Scales  View Operating Mode
— Communications &EHASSIS | H K™MENGINE INERTIA CHASSIS ‘
‘ |§ Hardware *:* QE
— Software It is VERY Important that you set the basic Dyno type correctly.
AN EEEEEEEEEEEEEEEEEEEEEEEREN
. . . . echanical Setu RPM / Speed Options General L
Brake / Inertia Button: Determines if you are using a brake - Nppnpigegt e R
(retarder/absorber) type dyno or an Inertia type dyno. If you select a brake Fiimesy Masss | Roler || [~Secrd Mass (Dptional]| (- Thic s (Dptona]
style dyno then DYNertia3 will expe|ctmitip greden g wrgd=pad cel |
5 of the data acquisition connector. This will be used as the primary torque E@F E@* %
input for Power calculations rather than the inertia value.
FRioller Circurnfrence tass RPA Limit Sensor/Mass Ratia
. . . . . . System Overspeed Sensor / Mass
Chassis / Engine Button: Determines if you are using a chassis or Warins FPH Ratio
. Circumfrence
engine type dyno. 7000 PRI :ocoos [ 5

Inertial M ass Constatts
Primary Mazs [ Foller ) Second Mazz [Optional] Third M azz [0 ptional] GTi p- Helpful Tools!

Z|

Moment of Inertia Maoment of Inertia Maoment of Inertia

Ko/ "2 Ko/ "2 kot °2

Inertia Mass Constants: The dynos fiPrimary Masso(t he mai n dyamlany Significarw iotatiag 6

components) i nertial value is entered here (see AMOI O button
design incorporates multiple selectabl e dSeoomd MadsyandieTehlisr dt t
Masso to allow quick selection in main Dyno screen.

These extra masses areaddedt o t he primary inertia value when selected
[allen Clreu wiirziee Ti': Ci'CTHmf'enc?Fs The entry screen for roller circumference is only revealed when a chassis
nter Tire Circ. ==1 .
Reading Req, (Optona) dyno is selected.
Circumfrence Circumfrence
H K] - The entry screen for tire circumference is only revealed when an engine

dyno is selected.

Roller Circumference: Used f or chassis dynoés to allow speedCiRCkph/
button for a tool to help calculate if not already known).

Tire Circumference: Opti onally is used for engine dynob6s i f you wis
RPM. The road speed can be simulated as the dyno will now know what distance would be travelled for every turn of the
drive shaft.

For an engine dyno, enter the distance in mm that the vehicle would travel per rotation of the shaft that the dyno speed

sensor is mounted to, not necessarily the actual O6tire ci
Note:Uni t s wi | | be metric or i mperial based on your <choice
tdazz RPM Lirnit

wéarhing FPR

180650 |

Mass RPM Limit: You can apply an RPM limit alarm to your system if you wish i.e. if there is a maximum safe limit you
wish for your mass/flywheel not to exceed. If DYNertia3 detects an over speed condition it will give very obvious alerts to
the danger and force an end to your test session.
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Hardware- Setup Menu (cont.)

Sersor/tass Fatio Pulse Generator The entry screen for sensor/mass ratio is only revealed when an inertia dyno is
Senzor / Mazs Pulzes per Load selected.
FPM Ratio Revalution
m m ﬂ The entry screen for pulse generator will not normally be revealed (not for the

standard dyno as provided).

Sensor/Mass Ratio: On some special purpose dyno applications it may be that there is extremely low rotation speed
and therefore limited flywheel/roller timing data. This feature allows designs such as this to drive a sensor wheel via
gearing (or friction contact) at a higher RPM and thus can have the sensor trigger magnet speed applied rather than the
flywheel e.g. if the sensor magnet was spinning twice as fast as flywheel/roller then a value of 2 would be required.

It is also used where the sensor is not actually mounted on the flywheel/roller but on another shaft that rotates at a
different speed to the inertial mass.

Note: Trying to use this feature to allow triggering from multiple trigger targets on the flywheel/roller will result in poor

data quality; it owi || need excessive LHetwdenhyourtriggertatgets. s moot h
Tacho / Speedometer

RPM / Hard | Soft

Speed e ,) ,,,,,,,,,,,,,,,,

Response B ]

Tacho / Speedometer: The filtering speed determines the level of smoothing applied to the display. This has the effect
of displaying values that are not so wildly changing due to small cyclic variations in engine firing and dyno mechanical
tolerances.

GTip- Too large a é S mo o tnambarg &nd disturbances that may be of interest can be hidden

OBDII Adapter

[ Activate OBDII Adapher [RPM and Speed |

OBDII Adapter input for Engine RPM and vehicle speed: If you have the optional OBDII interface (not available at
time of this manual) then you can choose to have this data used for various functions rather than just the calculated
RPM and speed (which is derived from the main flywheel/roller speed sensor).

RPM / Speed derived from Hardware [ Optional Components |
RPM Adapter
Pulse(s) / Rev
[ Activate RPM Adapter (RPM Only )

RPM Adapter input for EngineRPM: | f you have a suitable input adapter (s
connected to DYNertab s RPM Adapter input then you can choose to ha\
functions rather than just the calculated RPM (which is derived from the main flywheel/roller speed sensor).

NEVER connect ignition system directly to the RPM Adapter input!

RPM Adapteri nput is required if 6slipb analysis is to be perf.
handy for checking clutch engagement RPM or looking for loss of tyre traction on a chassis dyno.

Pulze(s] £ Flev It is important that if the RPM Adapter input is used then the number of pulses received that
m represents a single engine rotation must be entered. It can be fractional e.g. 4 strokes only fire every
0.5 rev (which is once every 2 revolutions!) so

NOTE:Read the chapter 0 RdMPitetforpwt | Opteit apsadet-ai |l s ¢
Usi ngo c¢ hagnneetion!f or
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Hardware- Setup Menu (cont.)

Errake Inetia Comection

Include Inertia Moment of Inertia MUST be accurate
[ when in Brake +

tode. Used in all Brake Modes

Brake Inertia Correction ( Onl 'y i n OBRAIKIEOGy oo dhredve a brake style dyno a
then the inertia of your dyno may be a considerable factor. If you select this option, and have the Inertia value correctly
entered, then DYNertia3 will basically operate as both Inertia and brake dyno simultaneously i.e. it will calculate the

power used to accelerate the mass as well as derive the power from the load cell.

Note: Excessive inertia built into a brake dyno (i.e. an inertia dyno with a brake added) will result in incorrect results as

high inertia will mean the load cell will not be reading as the brake will have no control of the ramp rate until power
overcomes the inertia effect, if at all!

After Run Auto Braking/Vehicle Loading:

Lzl Willaelie Note:The use of the fAiBrakeo output d
[~ iRetarder activated for vehicle Loading / Unloading g have Setup_
Pulsed Brake Timeout After Run Auto Brake

Seconds untl release Seconds until release

3 SettoZero
to disable.

By /0 B4
T h e rake@utput terminal may be used to operate an automatic brake for slowing the flywheel down if you wish,
operating a vehicle lift/jack to remove vehicle from rollers, an automatic cooling fan for friction style brakes.

The @rakebdoutput terminal can go active from afterarunisst opped and remain on for the
Braked. I't can also be-smdanualmey (a&dtuil setde Brfakre alipwmeeout 6)

¢ Besides the automatic function upon ending a test, the brake output
. L can alternatively be briefly operated (b a s e dPuledhBréa k e Ti me c
R by manually selecting the icon (visible on both GRAPH and DYNO

_ m screen) with a o6Leftdé click, this a
io’ m applying brief braking pulses
Alternatively a 6Rightd click on th
continuouslyuntianot her ORightoé click is do

toggles the output state. If not allocated to a brake; this output would be
perfect for remotely turning on a cooling fan etc.

Note:Further details for the complete outpulsifugae@ti ons are
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Hardware- Setup Menu (cont.)

Hardware Connections: An overview of terminal designations on the ®
% DYNertia hardware. Handy if your decals are not visible.
®
Circumference Calculator: Tool to help calculate your rollers 4 1D¥Nertia3 - Gircumfrence Calculator
circumference if you do not already know it. Q| & O¥Nertia3
Units will be metric or imperial based on your choice in menu Diametor (in) Cirounference (in)
ASetup/ Softwareo (I mper i albuttorrwillMe t t he
transfer the value into the fARol Il er Cirﬂaewurlmbe el d
[ 5

Ag DYNertia is currently in Imperial Mode., Units are in Inches

dyno design incorporates multiple selectable flywheels then their values can be saved separately as a

| Moment Of Inertia Calculator: Tool to help you calculate the Moment of Inertia (MOI) of your dyno. If the
fSecond Massdandi Thi r d. Mass o0

#1D¥Nertia3 - Flywheel Moment of Inertia Calculator ( Cylinderical Masses )
@ & & S| O¥Nertia3
P MOI ( KG/M™2
.......... Cylinder 1 i Length ( / )
------------- Cylinder 2 R
Ingside:
. Outside R
[ T ] ---- Cylinder 3 . Diameter
Dietisn [ Can be Zem ]
gefina yuu[ I'?fmal ________ As DYMertia3 is currently in
meEPne{;ls Yo " METRIC Mode. dimension
ir:giiiéﬂgl E;m;gr'; o Approsimate Desnsity of Mild Steel = 7.85 Grams / cm”™2 inputs are in mm and density
—— Dienzity can be edited as required far different materials in Grams / cm”3
Description |Dutside Dia (mm]| Inside Dia (mm] | Length (mm] | Add/Sub | Density | MOl =
Hain raller 300.0 50.0 500.0 + 7.05 374257558
Brake disc 200.0 50.0 200 + 7.85 0.02456517
Shaft 50.0 0.0 1000.0 + 7.85 0.00481670
+ 7.85
+ 7.85

Once the values of components have been entered into the rows they can be saved (or loaded) for later

MOl
=nl | use and reference.

Slmply press one of the numbered buttons and the MOI value DYNertia3
‘. be directly transferred into the fAlnertial
i d | n t h | S é H ar d war e 6 menu. ."_"] Typical Material Density ( Approximate )

T Material Density

Mild Steel 7.85 Grams / cm3

Stainless Steel  7.480 - 8.0 Grams/cm3

Cast Iron 7.207 Grams / cm3
7 ~ . . Gray Cast Irgn 3 Grams / cm3
6Eraserd button clears the filled in ful&d dsemE0 new va

Ductile Iron 7.1 Grams / cm3

Aluminum 2712 Grams / cm3

Aluminum - 1100 2.72 Grams / em3
Aluminum - 6061 2,72 Grams / cm3
Aluminum - 7050 2.8 Grams / em3

Aluminum - 7178 2.83 Grams / cm3

i‘From within the 6MOI &6 calculator you c&f, prEgs the ic

) 57 cm3
reference of density of metals as shown here. Ughtalloy (Mg) 176157 Grams/ cm3
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Software- Setup Menu

§ DYNertia3 Software Setup
Graph Smoothness RENTHET
[ Lambds ¢ AFR 1 Display T Ratio's
[ Aot 1 Run 1 Outputs
Point by Point (Open Loop Brake Mode): When testing on a brake e TT o TT —
style dyno (or wusing a brake on i nlefliuf:dynNo) and opler at.
Pointd testing mode we can choose hw@«ew—t—e—[iodmﬁcweump%ﬂt[ﬂe i ndi
recorded data points to create a trace. Intia Mode
AFitted Curveo provides a mathemat ize al |Fy==somwosos=ime=d= | ine t
adjusted using the tension setting (how close the line comes to the data e AR H
points). S, R e s in
fLinearosetting just joins the data points without smoothing; it is best
used if data points are not too far outside expected values, perhaps due
to recording some data when the dyno system had not yet stabilised at the fixed RPM.
Inertia Mode Graph Smoothness:. When testing on an inertia dyno this filtering value determines the level of
smoothing applied to the data.
This has the effect of displaying data that is not so wildly changing due to small cyclic variations in engine firing and
dyno mechanical tolerances.
§ DYMNertia3 Software Setup
@5 72| 0 DYNertia3
Passwords @J i
[ Curve Fitting T Graph T General
( Lambda / &FR T Digplay T Ratio's
Password (Program & Setup): Option to enter a password to lock out e TT i TT it
access from either changing settings or running the DYNertia3 software. B SipPaay

[ Inactive [ Inactive
Entering a password in the field will automatically enable the function to

Use Passwords with care - if you forget the Program

use this entered password every time DYNertia3 is started. To remove : Pﬂf“":"l:“;*i" "P"‘ be able to un IDY’:‘;'“BE
password protection you must del et eﬂ U’ Ernon B K& RACE 6 ||KEY)
from the password field until you |wil Feegigs stheg = word: Al nac
before you close down the 06Software—Setupb—ment-
Note:l f password is forgotten DTec will need t opdssvordllbnt act e
§ DYNertia3 Software Setup

Lambda / AFR S DYNertia3

[ About 1 Fiun ) Dulputs

[ Fasswords | System 1 Fiun Comments

Preferred Lambda/AFR Channel: Set to input channel your AFR meter [ - TT oo TT e
is connected to, saves re-selecting in later analysis Windows. - =

Prefered Lambda / AFR Channel Custom Fuel - Staic. AFR and Name

i H - =1 "Usually” selected Name ,Customi
Custom Fuel i Stoic/AFR and Name: If you are using a special fuel 1 Lambda Data Channel e o1

that is not in our standard list, then you can enter a custom AF ratio here. =
This is only required if you are using this fuel for analysis using AFR, it is
not required for working 4Urs ilnagndb daoir See chapter Al nputs
details of O6Current Lambda/ AFRO6 analysis Window.
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Software- Setup Menu (cont.) ‘ DNert3 Softvare Seup
i = 03| =P L]
@] 75 | ch DVflertia3
G rap h [ Lambda / 4FF 1 Display I Fialios
( About T Aun T Outputs
[ Passwords 1 System T Fun Comments
Auto Display of Last Run: When selected, DYNertia3 will ﬁT - I#
. . . uta Display Graph of last wn ain Graph - Auto Shift Traces Right
automatically open the Graph Window and add the test Run just o Ao Grah I ot i TisosSet Figh st Fun
. . . Window afer a Run
performed to the set of traces so you can view it immediately. "
Graphs - Toigue Traces Graphs - RPM / Speed Scales
. . . [ Plot Tarque BELOW Pawer Traces v "Pad" RAun Min & Max values i .
Glip-1' f testing many times before analysing tiraces thepn||ito
thlS funCt|0n Offl Graphs - Trace [D's Graphs - Power / Torque Scales =
) v f;ﬁg?:;;;g:v;gig;mua to Main v Use preset values above Skiw'/HP [

Graph Torque Traces: The axis of the graph are automatically scaled,

if you prefer the torque traces to sit below the power traces then select (graph scales can still be altered manually and
override this setting). Feature is just a visual preference, traditional dyno graphs have the torque scaled lower when
displayed.

Graph Trace | D:6 Appends the min and max power to the test run names (visible on Main and Secondary graphs).

Auto Shift Traces Right: Setting O6Auto Shiftdéd mRamd tittatpeed oh meidmd hat

6l ast run traceb6 and the previous |l ast Run becomes trace
and 4 is removed from selection. This feature allows for the graph to always contain the latest Runs.
There is the additional option to |l eave trace set 4 as a

means that trace 4 will remain as loaded and not be shifted off the screen.

RPM / Speed Scales: If the data gathered is slightly above/ below the start or end graph range it will be interpolated for
better graph appearance.

Power / Torque Scales: The axi s of the graph are automatically scal e
90Kw, 100Kw etc). If you are testing very small power engines then it may make analysis easier if fractional scales are
used (e.g. 4.34Kw, 5.5Kw etc)

§ DYNertia3 Software Setup
R Q= L;i DYNertia3
un Fosswords System I Fiun Comments
[ GraphSmacthness T Graph Il General
. . [ Lambda / AFR T Dizplay T Ratio’s
Run Screens 1 Chart Recorders: Determines after a test when the Aot T Fun T Dutpurs
chart recorder data is frozen to allow viewing. Flun Sereens -Chat Fecorders
Chart Recorders frozen when =] % Set to 100 % to force manual “Freeze’!
RP / Speed falls by. =] 69 at End Of Run
Run Duration Calculated until: Run time duration displayed in the Flun Duration calzuated unid Fun Sunmay
data will start at the press of t/[h%gfs=t &bt T"UHS"buttijon (c
these two options, either O6stop6 |puwensiSe o —(0msemm H@Fn.’n?;.?o'l):dﬁﬁéi'i@ It zer c
detected. [~ Use ACTUAL Fun minimum RPM/Speed mJ,{’ EE;Z’?‘?S'E“.SZ’.?:QEZ? I

Use Actual run Min RPM: The trace will use the actual minimum
RPM seen, and not the start RPM as set on the ADYNOO scr e

GTip- Normally leave this un-ticked for a better looking Run trace, avoids having irrelevant data on the graph i.e. RPM
showing that is even below when the actual test began

MAXIMUMPOWER/TOROUE Run Summqry: Se_l e _ct ing _ Al arge Su mmar y c} wi ||
MAXIMUY KL screen showing both imperial and metric data after a Run. Screen is designed

- for use in public displays such as o0dy

MAXIMUM N

Live Slip Monitor: Warning when chassis dyno slip (measured engine RPM
vs RPM calculated from roller) exceeds difference.

DYNertia2 Close |
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Software- Setup Menu (cont.)

Display [
[

Multiple Monitor Support: DYNertia3 can display its data across two
monitors, this allows comfortably analysing large amounts of data. You
can select what monitor displays the main Graph Window or other
selected Windows.

Hide Windows Desktop: Res et s Wi ndows O0deskt g
6backdropd when DYNertia3 is runni
applications were the PC screen size/resolution cannot be set to

exclude the background.

DYNertia3 Software Setup
DYNertia3d
About | Fiun 1 Dutputs
[ Passwords [ System I Fiun Comments
[ Curve Fitting T Graph T General
Lamhda / £FF Display Fiatio's

Multiple Manitor Support
¥ Use Multiple Monitors

Hide Windows Destop

[~ DirMertia3 Fdes Windows Desktog
p o or " an

ng. Thi s

Data Wwindow Transparency
mﬂ o Transparency of
172 “fosting" D ata Displays
Screensaver

Screensaver disabled when

at™=r acti|vle
can be us|gd

Note:DYNerti a3 is a fixed sized Window and ca

resolution for best appearance (Program Window size is1024 x 768).

Data Window Transparency: Set s the transparen

e
screens & also the main Graph Wi ndow. 6Tr
The o6floatingdé data box shown is usually

cy |l ev

an
di

nnot be enl

sparent 6 me
splayed by

Screensaver: Disables screen saver to prevent it from interfering with DYNertia3 software, for example if it turns on
and you are in the vehicle ready to test, you may need to get out and reset (e.g. if you had no keyboard in the vehicle).

About

Display of System Details: Displays Firmware version, hardware
version, copyright information and what options are enabled.

é DYNertia3 Software Setup
© T TE|Eha ;
@y 22BN DY¥Nertia3
[ Passwords | Spstem | Fiun Comments
[ GraphSmoothness | Giraph | Gieneral
[ Lambda / AFR T Display | Ratio's
About 1 Run i Outputs

DY¥Nertia3 Firmware Version :

Load Control : Installed
Load Control Firmware Version
USB Torque Sensor : Installed

D¥Mertia3 Software Version : 3.4.08-2

DYNertia3 Hardware Version : 004 ?
Weather Watch Option: Installed -~

:TEST - Aoss MeLean

USB Torque Sensor Firmware Version - Copyright - Darren Todd

D'vMertiaZ is Copyright

DTEC Hardware is
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Chapter 4:

Software- Setup Menu (cont.)

System

End of Each Run: This enforces saving of the test results.

DYNO Correction Systems:

fiWeat her Correct.i

onso for

Run D3 Snapshot:

0Setupo

This allows tests to be corrected to a
standard set of atmospheric conditions for consistency as the
environmental test conditions change. Correction to world standards
SAEJ607, SAEJ1349, DIN70020 or uncorrected can be applied. SAE
J607 is chosen by default as it is in widespread use. See chapter

det ail s.

BDNE

(-)

é DYNertia3 Software Setup
[ G .
8lir=| = ' DYNertia3
[ Curve Fillng 1 Graph 1 General
[ Lambda / 4FF | Display 1 Ratio's
[ About [ Fiun Il Outpuls
Passwords System Run Comments
End of cach Run Took
[ RunFile MUST be saved Aun D35napshat

Create a "SnapShot” Report file of your
DvMertia3 System settings and files.

Configuration Reset A

Reset your D'YMertia3 System to
installation defaults.

DYNO Weather Conection

|SAE J1343 |

Ramp Up Stahilisation Offsets

o B | =< B

This is only used for trouble shooting. It generates a package for DTec support; it allows us to view

your settings and other data that will help us reproduce any faults you may have. It is much easier/quicker than trying to

guide you on what files to manually copy and email!

It requires (and will prompt) you have a user name and email address entered in user details screen, in menu
iSet up/ Sof t warese the optignotaudirectly Bmail or otherwise you can save, transfer and email the file from

another PC.
7]
| SHAPSHOT SHAPSHOT | pYMNertia3.Snapshot =
@ ’ Q ’g ANDEMAIL | will be saved in C:\ DYNertia3
Contents and Information about your 03 Snapshot File. ...

[deflated 80%) A
updating: DMertia3 Bun FileshCustom Cal\DYMertia3 Address Book. D34B R |
[deflated 96%)

updating: D'rMertia3 Run Files\Dyno losses \Fundown.D3DL

[deflated 78%)

updating: D'YMertia3 Run Filesht aths\Clear. D 3E=P

[deflated 3%)
updating: DY Mertia3 Run Files\MathzY DY Mertia3

[deflated 10%)

adding: DYMetiaBBESET d3cf .

[deflated 70%] \y Snapshot complete.....

adding: DM ertia3reset tut .

[deflated 89%2] Saved as - C:\Darren todd.D3Snapshot

adding: DM ertia3sdynertia3.000

oy

adding: D'vMertia3 Fun Files\Custam

[deflated B3%)

adding: D'Mertia3 Fun FileshCustom Calktest ratios. D3R

[deflated 35%)

adding: DvMertia3 Fun Files\Custorn Calstest senzor. D35

[deflated 80%)

adding: DvMertia3 Fun Files\Custorn Calktest senzor. C5W . cav

[deflated B5%)

adding: DvMertia3 Run Files\Dyno lossesitest]. D30L L
[deflated 83%) I

Configuration Reset:
continue.

It does not delete any test files etc, it just restores settings.

Before the reset you will be asked if you would like a file to be created that has all
the current settings written down. This will be saved in the DYNertia3 folder (it is
t hi

named
or saving.

ASETTI NGS.txto) and

This file can be used to retrieve any settings you may wish to manually re-enter,

such as Inertia value, circumference etc.

Resets all current settings and returns software to default
configuration. You will be warned before the reset and given the option to

_# | DYNertia3 - Configuration Reset

All Configuration Settings and
Options will be reset to the
original install defaults.

@ No Files will be deleted. @

Hardware and Communication
Seftings. User Options etc will be

will I al sbBstpe
DYNertia3 will shut down and you

will need to restart it to complete
the process.

s file

NO ! Thats NOT what i want to do_____ ‘

Reset Configuration |

mad e
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Software- Setup Menu (cont.)

§ DYNertia3 Software Setup
DYNertia3
General
[ Lambdla / &FR I Display | Fialio's
[ About 1 Fun 1 Outputs
Metric / Imperial: Selects the units used by DYNertia3, kph/Kw/INm/°C [ e Lo Lot
to mph/Hp/Ft Lb/ °F etc. Mixed units are not presently available Metic / Inperal D Carsistency
(exception is the large Run summary screen below!). HA Qe8I ol i [ ety
Remote "Page Tumer" Actions
‘SNE;;: an action for the Pg Up keyj M ‘S;\De:; an action for the Pg Dn kz
Media (Audio): Enabl es an audio input vi a| wehewpPCos rmicrophone. T
can be used to simply save a commentary during a test or to record the B i ] NS | I
actual enginenoise. For further detai-2Maisee ~chapter—fiAOverview
screenso for details of controls on Dyno Window and al so
fiLoading/ Viewing fileso regarding Areviewing Audio filesc

Remot e 0 PagActiohau rAliosvs the allocation of taskstothe PCéspage upd and o6dlsown but
allows an inexpensive and commercially available remote keyboardoré page turner d (the device
PowerPoint presentations) to become a remote control. Very convenient if operating the vehicle and the dyno single

handed, also allows the PC to be kept away from the interference of the engines ignition system.

A

Your ®&EEHGe uppge doavmOduttolms can be set to allow-

1 Start/stop runs

1 Save data when doing O6Point by Pointd testing (brake
1 Fine RPM/speed increase (closed loop systems)

1 Coarse RPM/speed increase (closed loop systems)

1 Save

1 Close

1

Automatic file incrementing (no need to type in a new name).
Other functions are altered when enabled so to reduce the need for any unnecessary key presses, for example screens

that appear after a run are displayed for a small time and then automatically close.

Data Consistency: Sets the warning that occurs when traces are loaded that were recorded with different sensor
calibrations to those in use.

60Clickingd on the illuminated A! 0 warning icon wild.l revee
determine if an issue or even allow you to alter the sce
appears also in-Ubengbaphder 66 BpuasConsistencyd and wi ||l
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Software- Setup Menu (cont.)

§ DYNertia3 Software Setup

General (cont.) e L
[ Lambdla / &FR I Display | Fialio's
f About T Run T Outputs
[ Passwords | System I Fiun Comments
Curve Fiting )i Graph | General
etric / Imperial Data Consistency
[ Use Metric [ 51 ) Units ¥ Check & Wam [ Laige Wwaming
Remote "Page Tumer” Actions
Select an action for the Pg Up key M Select an action for the Pg Din key
[Hene | [Mene |
Media [ Fast PC:s Orly ) Puint by Pairt H
[ Enable Audic Support & ~ r
Used for Brake Mode - NO Load Cantrol H

Point by Point (Brake Mode): | n t he menu option 6Setup/ Hardwar eo .Thise <ch
field is relevant if you are manually loading the engine via a brake device (friction, magnetic, water etc).

Ticking the box allows 6 teady statebtesting with a brake styledynousi ng 6 St ep testingdé (or OF

Recording data in 6steady stated mode r at heinthisimadetegtsamef or r
built up by recording data at various test points. The data is then used to construct a graph and even data from multiple
testsessions can be 6joineddé to form one test.

GTip- This mode of testing is the often the best option for those with limited performing brakes added to their inertia
dynoos. Particularly friction brakes, as these can only
recorded each time a target load/speed point is held and a Run graph will be built up from these individual recordings.

When you press the AStart Runo button (or F12) o
Current Readingso is now reveal ed!
|| START RUN Note: Traces made fromé Po i nt by Pointdé wildl show i 5 When
| viewing Run duration information as this is irrelevant.
3
.
You can now run the engine and apply the dyno load to hold at any suitable RPM. ] :
Whenst abl e press the 6Save Current Readi nig sstor
Test at any RPM, in any order e.g. you can be at any RPM without worrying about if it
is greater or less than the last recording and there is no time limit as to when you take
each reading.
Every time you press the button the new data is saved.
SAVE CURRENT ||
I't is nor mal practice to test at set RP N[t e PEGECHIGS s 8lst er
3 O p
Fiatio =i - When you press fStop Run o tth_.n'irz_ EfLZ)
Brake Made trace will be created from your saved data points and ol .
HR this can be viewed like any other test Run trace. b "ty A
L} .
| Status - SAYED: 16 _ _ |
Each time the data is saved a counter wild/l

Pl Foan) W99R fielg
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Software- Setup Menu (cont.) | -

Ratios @EE DYNertia3
[

Abaut T Run T Outputs
. . ; [ Passwords I System I Flun Comments
Last Ratio Set: Setting all ows for the ORecoruwdmSegtti=nggd d eld ca
ficurrent Ratioodo to automatically select—the tast “Fatlijo tt
manually set as the one to use for RPM. 1 Cutent Rt = st s, Sped 10 FPM ey Ircisent)
Window automatically closed = |- | Decrement Value
. ; ; . i 3 Low Speed / RPM Operation
GTip- Having this ticked prevents you from setting a new ratio and then I~ Evsle ow AP / Spood Cpasion
forgetting to actual select it for use. The only time you might de-select is S i
if you are setting up a whole range of ratios in one go rather than a H
single on you wish to use. i
Low Speed / RPM Operation: Allows for very slow speed operation in regards to speed that the system determines it
i's not operati ng & mbtwgpeed ibvilltakeaseveral geaonds éagprox. 4 i 8 sec) of no rotation
before the system considers that motion has stopped and to reset the gauges etc. to zero.
Set Ratio- Change Increment: Adj usts the step sizes used in the O6Speed
to 6nudged the value for fine tuning i f matching DYNerti e
é DYNertia3 Software Setup
Run Comments o DYNertia3
[ Curve Fitling I Graph 1 General
Comment Editing: Allows you to alter the comments of an existing file (( Lo /47 TT e TT s
. . . . oLt un utputs:
after testing has been performed i.e. during review. P 1 e T
Comment Editing Comments added ta each new Run
¥ Comments can be edied aftermards v Automalicaly add you existing
Comments added to each new Run: Allows testing comments you Compary Name ki
have made to be automatically transferred to the next test. This function B Cmieafai et ==
is designed for quick testing i.e. you are doing multiple tests of the St o e ot sou H
same modification. Without this each new test has all its comments b | |l
cleared.
Note: Does not apply to the operator and company name, these are pulled in from the user details (over page).
Company Name: Company name can be automatically added to all test comments.Det ai | s are entered
User detail 6 button at top of software setup window (icor
i x
Outp uts ¢ DYNertia3 Software Setup -
== pa | = 2P 2 v
(O DYNertia3
All Outputs (DYNertia and accessories): Outputs (Brake and User) (f — TT — TT AunComerh
can be set to turn off upon exit. This ensures devices connected to the [ mbdasarm | Display I Ralis
auxiliary output ter mi@ailmgd)semamhm%%ﬁweitﬁﬁfpﬁjt g Oure
. . All Outputs [ DNertia3 & Accessories | Auilary Output [ DY Nertial |
suitable state upon exiting the software. & TanCFF A1 Ot s TGN User Gutut o St
[ Tum OFF User Output at Run End
Au. Brake System
Note:6 Rundé output (active on rotation) @ s“not controlleld vi
so is only turned off with no rotation or if DYNertia USB is removed. GE% Thott Conl i
Auxiliary Outputs (DYNertia): The oO6User & auxiliary out put thcea ni WT 0s eitc otno
GRAPH and DYNO Windows turns a green colour to reflect active output operation.
Note:Further details for the complete outpulsifugae@ti ons are
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Software- Setup Menu (cont.)

File Storage Paths (Icon) : OYNertia3
Eambda ’ A!ﬁ Display T Ratio's
[ About T Flun 1 Outputs
[ Passwords T System 1 Run Comments
Graph Smoothness | Graph 1 General
Fuoint by Point [ Open Loop Brake Mode )
’Vr-‘ lewr  Fitted Curve Tension i”d ‘
Inertia Mods
Ei}ii.m Low )' High
A High Spike Rejsction setings may cause Graph distortion and inaccurate resdings L[
Users are advised to start with low settings then increase if required. a
= nz | Set DYNertia3 base file storage path: By default DYNertia3 creates a certain structure of where it stores
': your test Runs and other saved dat a. Under 6CO6 dri ve
== | are stored under. You can use any folder you like (either created in Windows Explorer or perhaps an existing
Fol der of previous tests) as long as it is |l ocated U
Window seen here.
#1DYNertia3 - Set Base User File Storage Path X .
= X When you select a Folder on the Left Hand side and
O] D¥fertia® | |t | s confirmed as Ocorrect
R15 strangh-recomended that the ‘as Insialied" Rase Fath be usad Lisers who oiage the Fase Fath shauld refer that Wl” be Used by DYNert|a3 for SaVing ﬁles into-
la the Oy Nemad Manua/ ia ansure e requied Folders and Fies axst
User File - Base Path .
[S ¢ pcer] ~1'| Drive The Foider Structure in RED must exist. GTip- The default setup paths should be left alone
e Ll e e unless you have a specific reason for renaming or
— == %2{:}? Sl Cel changing the file structure.
83’;’:::“““ (UserNamed) [ Dyno Losses
(L1 5amples Maths
(] Timelines % %
— Timelines
RPM
SPEED
......... Samples { Install )
......... My Runs 1 { User Created ) —
......... e n DYNertia3 - User Details
Folder Srucure Comoct () e e e m s b sty 0] D¥Nertia3
— — User Detail
User Name IJohn Srith
Address 1: IDTec dyno services
hddiess2: 123
Address 3: IPowarrd
User Details (|COI’]) Tel: [123456783
EMail : Icnntact@dtec.nat.au
& | Set User Details: Data and your company logo image used here .
- . . ‘wieb Site : IWWW.DTBc.net au
' appear on the printouts. The logo can be inserted by pressing the
=% AADDA button or if you do not wish %9 luse a | ogo, pr
Custamer Disclaimer
. . Set location of C
The logo should be a Bitmap (BMP) and have an aspect ratio of 2:1 to prevent { petecatin ofyou Swtner - sarie | () ‘
dIStOI‘tIOI’\ —User Loga [ BMP |
Samynta Al L g BAeE
Alink to a 6 @stomer Disclaimerd d o ¢ wan alsotbe configured here. As legal T Aipe i
requirements in countries varies we have not provided a disclaimer.
A X . il x
\!Vhe_n setup, this Q|scla|mer can be printed under _the menu optlon . S _| _|
AFil e/ Print/ Customer Disclai mero.
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Software- Setup Menu (cont.)

Archive Storage Paths (Icon)

=

EEEEF DYNertia3 Software Setup
-
@ | DYNertia3
Lambda ¢ 4FF Display T Fiatio's

[ baut Aun T Outputs

f Passwords T System T Run Comments

Graph Smoothness | Giaph 1 General

Poink by Point [ Open Loop Brake Mods |
@ Linesr © Fited Cuve Tension Eﬁ = ‘
Inertia Mod
Spike
Rejection Low

T

High Spike Rejection settings may cause Graph distortion and inaccurate readings. -
Users are advised to start with low settings then increase if required,

High

Set DYNertia3 archive storage path: DYNertia3 can be set to archive your files automatically (archiving can
al so be done at anyArtcihine ef nomwomenu

AnFil el

This screen allows you to select a time period, in days, that will automatically save the files from one location to another
location

DYNertia3 will scan all files in the selected root folder and any subfolders underneath it for relevant files. Saved run files
and any files you have created (many Windows allow you to save information to a file)

It can be configured to just save all files including old ones or to just save the new ones based on date reduces storage
space)

4| DYNertia3 - Setup Archive Paths

Archive last ted on : Mot Perf d =

_ , , O |t DY¥Nertia3
GTip- Information at the top of the Window shows when the last

archive was created and when the next one is due.

Aichive Type
Automaticaly Archive o | " Single File updated to contain old and new Files
Run/User Files every E;I s ’7

Auto Archive Interval
’7 & Muliple Files identified by &ichive date

DvMertiad wil search for Run and User

S Dy Mertia3 will create a ZIP Archive File
created files in the selected Root Folder of the Fun and User created Fles in the
and ALL Sub Faolders.

selected Destination Directony

— Fiun / User Files Search Root Folder
| S e [ACER] |

—&rchive Destination Folder

| S e ACER] |

Right Click ta set Search Roaot Right Click to sst Archive Destination
T T

5D Mertia3 Run Files 5 DY Mertiad Run Backups

[ Custom Cal

[ Dyno Losses

[CAMaths

[ 5amples

[ Timelines
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Communications- Setup Menu

J
File | Setup

[

Scales

Hardware

e rE

Interface Part N

Link Button: The easiest way to set the i Brt No.0is to plug in the hardwareandp r e s s

Communications ‘

IDIEC

Select each tab in turn depending on device being linked.

View Graph Text Uti

@]

DYNertia3 Communications

DYNertia3 Communications

DYNertia3
[ OBDII

Load Controller | Torque Sensor

a.

DYNettia3 | WeatheiWalch

DYNertia3
aeDll

[

Load Contraller T Tarque Sensor

DiNetiad | Weatherwatch

DYNertia3
Interface Port No.

LINK o\
LRGN

Manual Set

DYNertia3 Sensor Test

4 -@ Core
8 Component

‘weather atch
Interface Port No.

Update Interval

B

LINK
v

Manual Set

Seconds

Optional

F‘_ N |

Component

devic

es, moder n

PCb6s

LINK
Mtﬂ‘ ‘

b anual Set |

Seefl i

nblkel@w.

Interface Port No.: DYNertia3 software needs to know which USB PC port the
hardware has been allocated to. Unfortunately, when installing particular USB

a | cbnomurEcatien porbnemipert o
and will even change this depending on what USB socket is being plugged into.

t HHardwark buttok. dt

will step through all of the port options and try to establish communication with the hardware, when found, the port
setting is automatically saved and should remain valid for the USB socket you have plugged into, if you use another
socket you may need to search again.

Manual Set Button: If you know the port that is allocated you can manually set the number.

DYNertia3

[*vMertia3 Senzor Test

DYNertia Sensor Test: Designed as a quick check that the sensor is working
correctly and DYNertia3 is receiving the signal. The indicator and an audible
noise can be used to confirm sensor operation during rotation. The indicator
lamp/noise triggers for a short time as the magnet approaches the sensor (only
on approach).

Note: The test will not work at high speed (lamp w o nfladgh); it is only a setup test at low very RPM.

Weather Watch

-Update [nterval

SOl

Seconds

Weather Watch is an optional USB device that will allow weather data
(temperature, pressure and humidity) to be automatically imported into
DYNertia3 rather than manually entering from a third party weather station.

Update Interval: Sets how often the weather data is imported into DYNertia3 to update the correction values.

Note: Se e

Glip-Th e
Wat cho

chapter

station

iWeat her

includi

ng

C o0 rdWeathetr Watchés ow ef aotrh efru [ slt adteitoani |

RAD

www.dtec.net.au
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Communications- Setup Menu (cont.)

Load Controller
Not relevant for this dyno type.

Torque Sensor

Linking of the digital load cell amplifier for brake type dyno (not available at time of this manual)

OBDII

Linking of the OBDII diagnostic port reader (not available at time of this manual)

Device Manager
(#) .Wu rtia3 Communications
D¥Nertia3

@g:
T

[ LoadContiollr | Torque Sensor

DYNertia3 I ‘Weathei\Watch

DYNettisd——————)

Open Windows Device Manager:

equipment.

- Interface Port No. - LINK o, - ) .
] e | communicating to DYNertia components.

Manual Set

~DYNertia3 Sensor Test

|-

When the USB lead is connectedt o t h e
Serial Porotr (tG@M ex)i &
USB connection.

0 L i D¥Kedtia to PC without it being powered).

PC we
an i

A short cut to open the Microsoft Windows
function that can allow you to see what PC port has been allocated to the DY Nertia

The Windows Device Manager is a very helpful tool to trouble shoot problems with the PC not

see U8B Port
he instal

need to

ssue with t

This port name should appear even if DYNertia is not powered up (though you cannot actually

Disconnecting and reconnecting the USB lead whilst observing this screen below should show the port being removed

from the list and then being added again.

2 Device Manager Q@
File Action View Help

= [ & @2HE &

=2, ToDDY.
] Batteries
+- by Computer
+|-%g# Disk drives
] @ Display adapters
+-. 4 DVD/CD-ROM drives
+- {8 Human Interface Devices
+-{=} IDE ATA/ATAPI controllers
+-zz» Keyboards
¥ '_:)' Mice and other pointing devices
+ Modems
+- @ Monitors
+- B8 Network adapters
+-- [ PCMCIA adapters
= Ports (COM &LPT)
néyf Trans PC Card Universal Parallel Port (LPT1)
- UsE serial Port (COM45)
+-%¥% Processors
+- @), Sound, video and game controllers

+- by System devices
+ Universal Serial Bus controllers

[R— _

[Status - READY

‘ DN LC I 0BDI B
Wi [ TS B |

GTip- The devices that are linked are shown
on the main O6DYNO®& scre

www.dtec.net.au
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® Printer
File | Setup | Scales View GraphText Ut

Communications

See chapter fAPrinting and exportingo for full

Hardware
Load Contrel

aimuinl=l=]=l=l==l="a () DYNertia3 - Select RPM / Speed Source

PRM/Speed Source [©] OVNertia3

Sensor Configuration

Data Limits / Alarms

Selects the RPM/Speed source to be used. Sl atn RiPw) (ee Salles
See c¢ h BpvIimput Ogtionsdo f or f.ul |

Losses Systems

Main Graph Trace Colors
Grid

llxelDefs.lll RPM / Speed System

FPt and Speed are calculated by
[YMertia3 using User supplied Gear
Ratio / Roller Size information,

Operator

Note:The option to use ORPM I npaptioh i s onaly visible [ F in toh
6Setup/ Hardwared it is enabled and coné(i»-gl}fg‘:gfn’;‘mﬁ;ﬁ},ﬁ"’"'""“‘

= @ FPM Adapter [ Optional Component |

Alernative BP ¢ Speed Source: may be required.

"HPM Input [ FPR Only |

Pulze(z] / Rev

IV FiPM Input can be selected Use DYNertia's OBDII input
[ Optional Component may be required | a [ Engine RPM and Vehicle Speed |

@ Optional Component required.

Note: OBDII diagnostic port reader is not available at time of this manual.

Sensor Configuration

See chapt-esingd| hput & lohdicell dadibradon is also found in this menu choice.

Data Limits / Alarms

See chapt-drsifmigmputox full details

Losses Systems

Ref er t o c h &ystermssdfor detaited isfareation.

Main Graph Trace Colour (Vi si bl e o Graph6 f $ o me én)

= You can select a new colour for any of the traces individually here.

stored permanently.

Custom colors
=
Al EE.N

W= =
:ﬁ:::EEE You can select any display colour from the pallet to associate with selected trace number, it will be

mEr

=

et Gt s GTip- The colours chosen are also used for printing (on a white background), so keep this in mind and
A avoid very light colours if printing is planned.

Set if the main graph is to have a grid displayed as background behind the graph traces.

Operator

Allows entry of the operators name, thiscanbet r ansf erred with the commentandwils ee I
also appear on the printouts.
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Chapter 5. RPM Input Options

Why engine RPM may be required
Screens used to configure RPM

Options for obtaining Engine RPM
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Engine RPM, Purpose and Options

Why we may need engine RPM

Power is a function of speed and torque. When power is measured at the dyno roller or shaft it is the same as at the

engine (ignoring the actually quite large losses). Any gearing will multiple the torque, but will also reduce the RPM and
therefore power remains the same. So once we have the power, if we wish to display torque of the engine we need to
know the engine RPM so we can then 6éderived it to remove

The need for engine RPM (either calculated via ratio or measured), not just dyno RPM from shaft speed sensor is -

Inertia dyno- Engine RPM is needed to calculate engine torque. Power is directly calculated from dyno flywheel
acceleration rate and therefore does not need engine RPM. If no engine RPM is available then the torque displayed will
be at the actual dyno shaft/roller/flywheel, but power will be the same as at the engine!

Brake dyno- Engine RPM is needed to calculate engine torque. The 6 | o a d c dréctlydmedsurgs totque and at
the dyno shaft/roller, the RPM is also measured here, we can then calculate power at that location. If no engine RPM is
available then the torque displayed will be at the actual dyno shaft/roller, but power will be the same as at the engine!

Eithertype- Engi ne RPM via a ratio (in conjunction with being
difference) to be displayed correctly if used. The exception is a direct drive engine dyno.

Note:The term fiengined power or tor gu evelyaldriVetbaindossksyeft. used he

Windows used for RPM setup (referred to in this chapter) #) _D¥Nertia3 - Select RPM / Speed Source

0 -
Thef ol | owi ng pages wS8ourtedselecfior windowoit cantbe accegs&P M O] A prtad

viaseveralmethods. The menu option 6Set umpheRBtMd.Sp e e d *EBUMERGUres

Use Default RPM / Speed System
From the DYNO Window, icon bottom right of torque dial. 6 RPM S o u 6gme}?;ffﬁiﬁ'Gs?iiéfifﬁ?a
gg 1r\hindicator shows if the RPM $§spakplage
THC

I O 11T L II é R P
icon) or speed sensor (roller icon) Pressing on this symbol will open the oc. = it
selection menu to allow quickly changing. — R

map be required.

Terget to Engine Ralio Target to Engine Ratio Target to Engine Ratio Target to Engine Ralic (ELn s [Tt AT

40 N N 4N
1. (1) [E1) 14J
2000=100 (RPM = Speed] 2000=100 [RPM = Speed) 2000=100 (RPM = Speed) 2000=100[RPM = Speed)
Compute Ratio § ‘ a i Compute a5 | — i Compute Riatia 7 ‘ = i Compute Flatio8 | i

‘.fﬂ-(i..

.‘
mkw@‘ o
L 4
.
Saggguuns®

LI

Enter the e minal BPM
to be used for Ratio Calculation

0

~ . e DYNertia UHDII input.
u have the 6Speed to RPMO6 window ﬁﬁﬂ(’sv sown bel
ceb6b icon will also open the selec S &
There will also be reference to a 0Sp¥&NGCIWindaw. RP Md
This button opens the Window below used to quickly set gear ratios if required.
il DYNertia3 - Gear Ratios - ~IEd
| | | B | o] ()| gy e DYNertia3
NAME : Ratio 1 NAME : Ratio 2 NAME : [Ratio 3 NAME : [Ratio 4 User Ratio I
Taiget to Engine Ratio Target to Engin RI Taiget to Engine Ratio Taiget to Engine Ratio Taiget to Engine Ratio
1o B
1.0 10 14 1. |
2000=100 FPM = Speed] ZDDDWDD[HF‘M Speed) 2000=100 {RPM = Speed) 2000=100 (RPM = Speed) 2000=100 [RPM = Speed)
Compute Ratio 1 ‘i Compute Ratio 2 |‘J| Compute Ratio 3 ‘% Compute Ratio 4 ‘%‘ I
MAME - [Ratio 5 NAME - [Ratio 6 NAME:  [Ratio 7 HAME [Ratio 8 Calculate Ratio at ...... I

GTip- Itis also possible to give any ratios a name of your choice. This can be useful if it is an engine dyno and you
regularly change engines that use different gearing or you may save ratios for common bikes on a chassis dyno etc.

. ~ L. . * Record Settings *
Glip-Whenii Speed t o RPrdhaingmtes is prevenied and the RPM/speed Gauge Mo EUTTE

Run RPM

will read RPM only as viewing the RPM may be required in the setup process! iimum
Y I yRered PP w sy BEHEIE ra..,_
: E“.J.’ai”' 6:1 :
6Record Settings6é field will be referred tox i S°0'fhe sRPM
appropriately set for any RPM option chosen. Visible on the main ®YNOS&8Window. ot

DYN3 @ LC I ORI Em
Wi [ T5
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RPM input Options (7 Available!)
To avoid the need to attach engine RPM sensors (difficult on some engines), many options allow us to derive engine
RPM from the drive ratio between the engine and the dyno RPM (as measured by DYNertia sensor at its location).

Option 1- No RPM used-

You can select DYNertia3 to run in 6Speedd mode (Kph/ Mph
input but the Torque shown will be at the roller (Power shown is at engine though). This is for very quick testing on a
chassis dyno as it requires no setup at all.

@3

RPM/speed Mode: Switches the dyno from displaying RPM as the graph X-axis
: |7‘\} GRAPH| to speed. Roller circumference must be correctly entered in the menu option
= ASetup/ Har dwar @dpleftBu tdeonf i¥O6b loRAPHGHDdOW.

Record Settings

i
Option 2- Shaft RPM- Minin&um * =]
For a d@irect drivebengine dyno; inthed Recor d Se tftarn gis@u rpraenretl R a.tgi‘“ t’i)'"?) w < |
Ashaft RPMOo. % Fao. engio

.

.gr - -ﬂr;ke Mode
If the dyno brake/flywheel shaft turns at the same speed as the engine then shaft RPM is the :
same as engine RPM. DYNertia3 will then know that its measured shaft speed can be | Status : READY
assumed to be the engine RPM. m3% s e %

Option 3- Ratio Teach-
If DYNertia3 knows the drive ratio between the engine and the dyno it can calculate actual engine RPM from the dyno
RPM (as measured by its sensor). This option will require that the engine has a tacho already fitted.

Glip-1f vehicle has no tacho fitted, but you have an O6RPM /
instead of a fixed target you can us efi QphtéooRiPor sd egtnaill sf.r or

#]  DYNertia3 - Select RPM / Speed Source

EnsurethefiUs e Default RPM/ Speed Systemo is sel d@ited aSentshe RI

Select an RPM‘ Sfeed Source
guuuis LN W

4 Use Default RPM / Speed Sy:l.em. L 4
~ RPM and Speed are calculated by \d
* ngNe;u;S‘rmgg Use; su?\en Gear ’Q
..... " . . afia /ot Size information.
i DYNertia3 - Gear Ratios ng s0®
LE NN T E W LA
. =20t | 1f you have an RPM or DBDII Adapter fitted and activated = o | Use DYNertia's RPM Input
= ? t
‘ @ ‘@ ‘E‘ ‘ B you can use it to automatically derive the Target RPM DYNertia3 O (Engine RPM Only )
PR Ll % ~SS | (3) APM Adapter [ Dptional Component ]
'Y & : may be required.
NAME : Ratio 1 NAME : Ratio 2 HAME - Ratio 3 ‘0 NAME : 4th gear “1 User Ratio
Target to Engine Flatio Target to Engine Flalio Targetta Engine Fatio | | Targstto Engine Fiatio # | Terget to Engine Fistio = L e
iG] 4N 40 49395 m 40N 1= - |
[ Y] [ "] e I. . "] [ Y] | &) Optional Component required.
2000=100 [RPM = Speed) 2000=100 [RPM = Speed) 2000100 (RFM = Speed) ®| | 2000=100(RPM = Speed) | & | 2000=100(RPM = Sped)
B Bl i) 4P
Compute Ratio 1 B Cormpute Ratio 2 1 Compute Ratio 3 = P. Caompute Ratio 4 d :
< = = o . i eNENy
TagE® a L 4
£ [P 3
NAME : |[Ratio 5 NAME : |[Ratio 6 NAME - Ratio 7 NAME : Ratio 8§ 4 Calculate Ratio at _____ "
Target to Engine Ratia Target b Engine Ratio Taiget to Engine Ratio Target to Engine Ratio : Engine Target RPM .
il HCUC :
2000=100 (RPM = Speed) 2000=100 [RPM = Speed) 2000100 [RFM = Speed) 2000=100(RPM = Speed] g uf
. | | = ' Enter the engines nominal RPM &
Compute Ratio 5 Compute Aatio & | Compute Ratio 7 Compute Ratio 8 y to be used for R atio Calculation 40
= | = =i *
4 +*
Sagpnt
Run the vehicle until t AagettRPMbdo i matyolues ttelsea d@ERgI (&4 000 R

alter this set point if RPM not suitable,t hen si mp ICgmpueReastsi oad butt on of choice. T
now appear in the field above the button.

Thatds it! DYNertia3 now knows the engine RPMedohd amtyh evre

gears also if you want to do testing in multiple gears (up to 8). We recommend you use fiCompute Ratio 46for 4th gear
etc.
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Option 4- Manual Ratio Entry-

If DYNertia3 knows the drive ratio between the engine and the dyno it can calculate actual engine RPM from the dyno
RPM (as measured by its sensor). This option will require you to know the drive ratio being used, this is usually not
practical for a chassis dyno as tyre size, roller size, gear box and final drive ratio must all be known and calculated. If
testing engines without gearboxes (e.g. kart) then this is a very good option.

e.g. For an engine dyno: Ratio = Number of dyno flywheel gear teeth divided by number of teeth on engine drive gear.

#)  DYNertia3 - Select RPM / Speed Source E

Ensurethen Us e Def ault RPM/ Speed Systemo is sel 6%t ed &genig3he R
Select an RPM-I S.peed Source
Use Default RPM 7 Speed Systen g s
A . . , e e FPM and Speed are calculated by
Manually ent &serRatioGomat niyo o frCohghuts R&iodfelds, then press R M
Enter key - -Us-e D-YN:!ia-‘s H-I’M-In:n-
Of‘ ™ | (Engine APM Oniy )
3 DYNertia3 - Gear Ratios “ — I nayea
| @[] B | v | 5| reimmsnimrcemy s (s BTMxgia3 R |
! * * @) Optional Component required.
NAME : Ratio 1 NAME : Ratio 2 NAME : Ratio 3 NAME : Ratio 4 E:.User Ratio “
Target to Engine Ratio Target to Engine Ratio Target to Engine Ratio Target to Engine Ratio !' Target to Engine Ratio “.
BT T
K 1D 1D 1 ! o - s
000 RPM =Speed) 2000=100 (RPM = Speed) 2000 peed] 2000=100 (RPM = Speed) . ) o
3 B ) - v - " Al 9
Compute Ratio 1 j Compute Ratio 2 ]j Compute Ratio 3 j Compute Ratio 4 lj : "A ’..
A7~ PR
Tspus™
NAME : |Ratio 5 NAME : |Ratio 6 NAME : Ratio 7 NAME : Ratio 8 Calculate Ratio at ......
Target to Engine Ratio Target to Engine Ratio Target to Engine Ratio Target to Engine Ratio Engine Target RPM
10 | T
2 )0 (RPM = Speed 200 (RPM ) 2000=10 2000=1 ) ; :
Compute Ratio 5 Ijl Compute Ratio 6 ]ﬂ Compute Ratio 7 |j Compute Ratio 8 |j| ngét‘:egr;g:ng:t?; Egl‘g:‘gzm
You can enter data for other gears also if you want to do testing in multiple gears (up to 8). We recommend you use
fi @mpute Ratio 3 dor 3rd gear etc.
Ensure you select the correct setratiointhe6 Recor d Setftarn gis@®u rpraenretl Rat i o0, choos

the 6 Us e r fiBd(or any 6f the 8 ratios if these were used).

Option 5- Manual RPM to Speed Entry-

If DYNertia3 knows the speed the vehicle does at a certain engine RPM then on a chassis dyno it can then calculate
engine RPM from the dyno speed (as measured by its sensor).

£} DYNertia3 - Gear Ratios
- SCUREE | || po have an RPM or DBDI| Adapter fitted and activated -
=100 7
@ ‘E ‘ E ‘ AU you can use it to automatically derive the Target RPM MEﬂlaa
HAME : Ratio 1 NAME - Ratio 2 HAME - Ratio 3 NAME - Ratio 4 User Ratio
Target to Engine Ratio Target to Engine Ratio Target to Engine Ratio Target to Engine Ratio Target to Engine Ratio
10 10 40 10 10 ]
1.0 [ 1A 140 1.0 =
2000=100 (FPM = Speed] 2000=100 [RPM = Speed) 2000=100 [RPM = Speed) 2000=100 RPM = Speed) | ¢ | 2000=100 [RPM = Speed)
Compute Ratia 1 (=] Compute Ratio 2 = Compute Ratio 3 = Compute Ratio 4 =]
_ 1= B = |
'y Vo :
o K :
N NAME : |Ratio b | NAME : [Ratio 6 NAME : Ratio 7 HAME : Ratio 8 Ealc-ulale Ratio at ...
] Target to Engine Riatio '@ Targst to Engine Ralio Target to Engine Riatio Target to Engine Ratio i | Engine Target RPM
L] - = r— ' —y—y—
40 40 40 : [XTaTaTy]
- | ] | I
" 2000=100 [RFM = Speed) W 2000=100 (RPM = Speed] 2000=100 [RPM = Speed) 2000=100[RPM = Speed) :
\d Bk B | | i | Enterthe engines nominal RPM
* Compute Ratio 5 N Compute Ratio B Compuite Ratio 7 | Compute Ratio 8 b to be used for Ratia Calculation
. B, =l =l =
" :
Ya, ans®
~ < . Z .
Manually enteranRPM and speed separated by a famngy soifgn,hee Bt edrC oimptu

then press Enter key. The example above was used as this vehicle does 1550RPM at 100kph in 5" gear.

You can enter data for other gears also if you want to do testing in multiple gears (up to 8). We recommend you use
fi @mpute Ratio 50for 5th gear etc.
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RPM Adapter input

Using the O6RPM Adaptero input

I f engine has no tacho fitted, but you have an 6RPM Adapt
6 6

RPM adapter as a temporary tachoonly ( 6 Opt i on. 6 bel ow)
It can also be used as a direct source of the RPM, this is useful if the vehicle has a torque convertor effecting torque at

with DYNertia opens up ot he

the shaft/roller (6O0Option 786 below).
Note: Even i f wused for Engine RPM a drive ratio is stildl re
if used.

NEVER connect ignition system directly to DYNertia, power it from a separate batteryto D Y N e r tarid wife &s shown.
Pl ease re-dJ&siflgropwcthapter of this manual to see details of

GTip- Itis best to do initial dyno setup testing before using a direct Engine RPM source; this avoids any error due to
miss-wiring or electrical interference.

RPM Adapter
¢ %
& 0
z o
i 00
RPMW adapten

N\

e o
S,

sud
Lud

(2}
=
S

£Ud

o
E
[X)

Option 6- Alternative RPM Source for Ratio Teach (Not Continuous RPM Measurement)-

I f the optional ORPM Adapt epréssiigapotComput eeRBsi oé6nédllows ti oadc
DYNertia3toaut omati cally calculate the rati o be tandehe dynoeRPN.INo e RF
need to hold at a target RPM, just hold engine steady at

Note: RPM Adapt eanlde used gs thé only RPM source for all functions (gauge displays, graph scales,
min/max record settings and correcting shaft/roller torque readings to the engine). However, using the RPM adapter just
to temporarily obtain a ratio which is then used to calculate the engine RPM smoothes the effect of engine power pulse
fluctuations and gives more stable torque readings.

This O6mi xed6 met hoidthebest dptPMf youea ssing therR§M Adapter input.

- c ~ - Alternative RPM / Speed Sources .
e e 'CEIE'_ V'_EW = REM Input { RPM Oniy ] Toen s u r eRPMIinputésource can be

= Sunusion ¥ RPM Input can be selected Pl e s e | e CheeldBox is checked in menu

w Hardware { Optional Component may be required | option 6Setup/ Hardwar

¢ DYNertia3 - Select RPM / Speed Source

(@] Dynernaz  SelecttheiUs e DYNer t i adosrceRshdlt h e pmemu option O6Set
Sourced or bigonpattensight aftgrque diad Pressing on this symbol will
open the selection menu.

Select an RPM { Speed Source

Use Default RPM / Speed System
FPM and Speed are calculated b

70 DYYNertia3 using User supplied Geyar
Ratio / Roller Size information. -

PEELL BN NI 1{ i
+° . o | Use DYNertia's RPM g LN TAC ThC
» O ( Engine RPM Only ) .

'Y -G ﬁl:Mb/:dlzpfjl a[dUpllunal Component iy . R .
o T e sl | f you have the 6Speed to RPM& window op
T B o i 6Sourceod i ill also open the selecti

(Engine RPM and Vehicle Speed )

(&) Dptional Component required.

PTO
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¥

BDNE

C)

T

2000=100 [RPM = Speed)

2000=100[RFM = 5peed)

2000=100[RFM = Speed]

2000=100 [RPM = Speed)

2000=100 [RFM = Speed)

j DYNertia3 - Gear Ratios
| TARGET RPH -
=100 7
9)|[3 | | [ | oo | DYNertia3
NAME : Ratio 1 NAME : Ratio 2 NAME : Ratio 3 NAME : Ratio 4 User Ratio
Target to Engine Ratia Target to Engine Ratio Target to Engine R atio Target to Engine Ratio Target to Engine Ratio
0 0 10 0 41 1]
1A I A 1 A I A 1 A ~1

Compute Ratio 1 d Compute Ratio 2 j Compute Ratio 3 j Compute Ratio 4 d
| =l =l |
NAME : |[Ratio 5 MAME : [Ratio b MAME : Ratio 7 NAME : Ratio 8

Target to Engine Ratio Target to Engine B atio

1N
1A

2000=100 [RPM = Spead)

5

Target to Engine R atio

1N
1A

2000=100 [RPM = Speed)

B

Target to Engine Ratio

L

2000=100 (RPM = Speed)

=
=l

The Target RPM is
now automatically

. derived

\ g

2000100 (RPM = Speellq

*
- |®
: Compute Ratio 5 ‘:E. Compute Ratio B Compute Ratio 7 Compute Ratio 8

t 2 \d
LE PSS S

No need to hold at a target RPM, just hold engine steady at any RPM in the test gear you

i DYNertia3 - Select RPM / Speed Source

wish to 6teachd the ratio of and press a e i 06
. . . Select RPM { S| d S

Note: After using the source of alternative RPM to teach a ratio you now select the MO LAY 4 N

sourceiUse Default RP MduSetsnew r8iy. Ertsurenttis new ratio is e e

chosen in the 6DYNOG6 screens fiRecord Sett] s WTrdrie T d!

Yy PE A
_ _ _ _ e e e

Glip- This is a great method if you have an os.t|'gf'te RPM ads
. . . . . \X) RPM Adapter ( Optional Component |

this ratio is used to derive the engine RPM (not the RPM Adapter). You can even —

disconnect adapter form the engine, which now also removes a potential source of o | eormen oot

interference into DYNertia. - ’

(&) Dptional Component required.

Option 7- Alternative RPM Source-

Thisusest he opti onal inpuRsduvte dsdha pote engibe RPM source for all functions (gauge displays,

graph scales, min/max record settings and correcting shaft/roller torque readings to the engine).

Toensur eRRMel mput & sour ce ¢ anoxbieR Pde Il smqghicied in ména optoh e c k b

6Setup/ Hardwar eb.

Also,you need to set the O6Pulses per Revolutiond, this allo

frequency of the pulsese.g.a4-st r oke engine typically fires a spark only

entry. A2zst r oke fires every revolution so 0106 would be the en

Illl“-------...........l..

ﬁlt‘nﬁtlve FRPFM / Speed Sources Ya *y
o FPM Input (RPM Dl ) 'o_
“ [ RPHM Input can be selected Pulse(s] / Rev &

Tl .[ Optional Component may be required | e "

..... s
"Stasammammnmmanunt®?

rl DYNertia3 - Select RPM / Speed Source

@] oynertiaz S€l ect the fAUse DYNert i atbhse RiPeMh ul nopputti oo ns obuS ecte
e Source 0 or by pressing t hePressigonthisosyntbawill r i g ht

open the selection menu.
Use Default RPM /7 Speed System
@ RPM and Speed are calculated by
DYYNertia3 using User supplied Gear
- Ratio / Roller Size information. -
= [ NN W] - -,r i

.“ g :JE::gllrJ':g;;Atig:yF]lPM input’ @ o LLL Tat

. == E)2§Mhl;d,:pjvalDplvonaltomponen\. . R .

Noyg— " o sl | | f you have the 6Speed to RPM& window op
T EBAME o o 6Sourced icon will also open the selecti
> ( Engine RPM and Vehicle Speed )

- |
(&) Optional Companent required.

Note: It is vital to have a perfect RPM Adapter input signal ata | | RPM for o6Option 76, if un:

section on using the RPM adapter for automatic ratio teac

Note: Setting adrive ratioisstilr equi red for the 6Slipd (speed difference)
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Summary of your RPM options

Your options (previously detailed) depend on the dyno design-

U Engine dyno, dyno flywheel/brake coupled directly to the engine (1 flywheel rotation = 1 engine rotation)
# Option 2 is best.

No setting required, instead selectii Shaf ti RPtMde O Recor d oSetitCiumgsedhtp Rmdli 00

U Engine dyno, dyno flywheel/brake driven via gearing (1 flywheel rotation = x engine rotations)
# Option 3,4,6,7 can be used. Option 4 is very easy and very accurate (assuming clutch is engaged).

Set fiJser Ratioobased on the gearing (eg. Number of dyno flywheel driven gear teeth divided by number of teeth on
engine drive gear). Selectfi Berdi n t he ORecor d oSetitCiumrgsdhtp Rmdli 00

If ratio unknown and the engine hasatachoor you have an O6RPM Adapnhodardptionistput co
simpyuse the Ot e@a3oh6. ngd option

U Chassis dyno (1 roller rotation = x engine rotations)
# Option 1,3,4,5,6,7 can be used. Option 1 is easiest (no RPM scale though), 3 is fast (but assumes constant test gear).

DYNertia3can be Ot aught 6 t haynorrelleratengime) phoi8gearns caa beilearit anad fater selected
in the ORecor d oSe titCiurmr g £ t foRegduiok testing afithie vehide in any gear.

Enter an appropriate RPM as fEngine Target R P M @¢hoose a test gear, hold the engine RPM at the RPM number you
entered and when steady press the € ompute Ratiodbutton of choice.

I f you have the 6RPM adapt e B6éanieadRBM from thenamgne directly otr h ébre Y MNeurgt
drive ratio to relate engine RPM to dyno RPM (RPM at the d y n eehsor location). For this make sure you choose

correct settings in the fSetup/Hardwared me Rrass a ompute Ratiod o f vy o and therhtio wiltbe calculated
regardless of current engine RPM i.e. there is no need to set any RPM to hold the engine at! Just hold the engine RPM
relatively steady at any RPM for good results.

General RPM input information

It is important to understand that DYNertia3 can calcul at
vehicle has gears and you are testing in a different gear to the selected ratio then the tacho will read incorrectly!

I f you do
intheTor que

nét set a ratio i.e. rdleRPMdhGEReedPAr di sSadt). tbisnvi sedult pea n
fi
actual power getting to t

gure being O6tractive terdué.dhisttc@ n( dte tvlee ywheeles e s
he ground (for given dyno design) !

Note:6 SI1 i p6 <cal cul awihengises fittedwdhtC VoTp & rraatnes mi ssi ons or lackediotmat i
a set gear for testing, this is due to them having a continually changing drive ratio between engine and dyno flywheel.

The change in engine RPM vs dyno flywheel RPM would be shown as slip, even though this is not the case (may be of

interest anyway for development).

Note: Ramp testing on Brake type chassis dyno is best done using speed/sec and not RPM/sec, this is due to the

system needing a drive ratio to be set and maintained. Gear shifts or torque convertor slip will render it inaccurate due to
the fact that the dyno control system is controlling the roller RPM (a precision closed control loop) i.e. engine RPM must

be converted to roller RPM by the softwaretos et t he ramp rate, it canét do this

Glip-1' f you know youdl | only be test i ngparicolargeare gear t hen on

Glip-You can even name your 6t aagyyouniay oftantteist@ermine types withaiffeyents el e c t
sprocket sizes, just pre-set the ratios and name after the engine type etc.

Glip-The small arrows next t o ttheealuefartfileo b L?E{Hattmb&ﬁngglm'eéﬂe'l]t low 6nudg

. . . . . L - |« | Increment .
tunning if matching DYNertia3 RPMtove hi cl es tacho etsets (i ijj mc?errtennxvalaer e o
step)
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Chapter 6: Overview- 2 Main Windows

2 Main Windows of DYNertia3
Features visible on tWindows§DYNOSO®G

Scaling the Gauges and rGharmseodidu
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Two Main DYNertia3 Windows (DYNO / GRAPH)

Pr es sDYIND® GRAFHO button to change between the 2 main W ndow

Th®YNOOWindowi s used to select and create files, enter the w
ratios, view RPM/speed and control the testing.

Note:This Window is only visible when the control unit is ¢

J Py DYNertia3 - Brake Mode, Chassis Dyno ( Metric ) = n
. L 4
File Setup Scale@p View Graph Tedp

Corection - SAE J1343 /|

* Record Settings *
Masimum =
Frew OO
Minirur .
rnree BEDDE S

L=l

L)

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
(alsofoundinéd Vi ewd menu)

Status : READY

DYN3EE LCHN UBDII 2
ww [l S

SPEED to RPM §0508 |
- R

SELECT

J!_JJJ

The &sRAPHA6WiIndow 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.

§ ertia3 - Metric -
Seup_cae “ rmu“ Help S Note: The Most menu options can only
qu ‘ FaTEer be selected from this GRAPH screen
] j L (they ar e 0 qnD¥ENOesae®n)o ut

169 1.22 1350,

150 1.15 1200

f"fﬁ
131 1.09 1050, ) D

RF M

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

13 1.02 900

75.0 0.88 600

56.3 0.81 450

375 0.75 300

Note: When test Runs are visible on the
graph we refer to the

sa000 0610
‘

w4

o

ﬂ\P—T--ﬂ—-Z—"\ﬂ

4LOAD ¥ Visible

3| E=T=T=E= 4| ) |
{LoAD ¥ V\s\b\e | 4Losn W Visiole

SELECT ‘r_ﬂ |ﬂ|f|_::u---1_.lz7_\:’:£-‘
=l

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)
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DYNO Window

é DYNertia3 - Inertia Mode, Engine Dyno ( Metric ) =i =
Setup Scales View Gra Utilities  Help

Record Settlngs ._J_J Correciloanactors v
- @ C

Record Settings

b airnLnn | E w
Run RPk m ] J/anannnnnmnnnn
Finirmum | e Record Settings *
FunFFM  SECRITE <] e, <)
\\\\\ |
Currert =1 funrrv  BEATE j
Riatio 25245 1 = R e
j ,_=_. Primary Mass ﬂ

1—=—* Primary Mass

| Status - READY

DYN3EE LC I OEDI Bl =
W' [ TS

Status : READY

DYN3 D Lcm DBDH l:l
Ww

tr-llllllllllli
Lambda Case Temp Exh Temp Air Temp Bat Temp

TRACE SELECT

_JTJ_JJ

Minimum Run RPM: Is what you want to start the test at- This sets the point that will be used to start graphing data

when testing. It is usually set just above the slowest speed that you can hold steady on the dyno before you accelerate

for a 6rundé. | f set too high your graph will simply be mi
readings may be visible at the start of dyofiywheeflogadgshioud ue t c
prepare to accelerate (inertia dyno). If you have DYNertia3 set to end a test when negative power is detected then a low

setting may also cause a test to end early, this could occur if you decelerate accidentally at low RPM whilst getting ready

to accelerate for a test.

Maximum Run RPM: Is what you want to end the test at- This sets the point that will determine at what point the
graphings cr een oO0trimsé off the trace, it does not determine \
after the set maximum). It is usually set just below your maximum planned RPM. If set too low your graph will simply be
missing some high speed data and if set too high then unsightly spacing may be visible at the end of your graph.

Note: Either RPM or speed is used dependingontheoper at i ng mode set. To change t he
tool bar button (icon of @auged Top Left of active screen); RPM or speed settings are both stored independently.
DYNertia3 - Run Minimum . . . ~ . by ~ . .
-Cl i kin n h X i Maxi mum r AMIi ni mum
GTip-C c g o the text a umo o u

p— values.

Fm

Current Ratio: The selection here is used by DYNertia3 to work out (derive) engine RPM by relating it to dyno RPM
from the speed sensor and this will depend on the gear being used during testing on chassis dynos.

Set the vehicle gear y®haftRPME®s hi ft ot teesdynon oy dierleecctt] yii cou
rotation = 1 engine WUodrad i omt)i.oT hfeore sSeal eadtsiong@ & f i xwmd r
shaft is indirectly driven by the engineviagearing. Rat i o data i s set whuttoh(middieeRH Bidk pfe e d
screen above).

p
a

Note: Details about setting ratios are covered in the chapter fRPM Input Optionso
Incorrect setting of ratios will result in engine Torque being displayed incorrectly as it is calculated from Power using

engine RPM, Power figures will be unaffected as they are based on flywheel mass RPM (inertia dyno) or load cell &
roller RPM (brake dyno).
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DYNO Window (cont.)

Record Settings (cont.) -

Record Settings

t auimurm |
RunrPl ORI -
FiririiLar = |
FunFFM  SESRINE -
Current =
Ratio 2.9245 -1 =

=

=1

*—=—} Primary Mass

| Status : READY

DvN3I [ LCEE OBDI BN
Wi [ TS

Mode: If multiple flywheels are used (up to 3) then selecting the number will update the inertia value used in the power
calculations, this allows for quicker operation than re-entering the new inertia value each time dyno flywheels are
changed/engaged. The inertia values are set in the menu option f

[T

I f Dyno typeBrsaekleedc t(d ch itsh ea éésetup/Harc[@red;'a'?ﬁé"Hq?) then th
fact is shown here instead of the rollers shown above f o r 6l nerti ad _mode
| Status : READY

= e —

gty

Status: Displays if iRe ¢ o r dDYNegtia3 is gathering data from a Ru n Readyowhen waiting for a Run, filGaugesdo i f
GGaugesor@ad! i bBpmaed tid RPMG6 b u {thisindicatesthat the tache/sperdo dial gauge is
operational for reference but an actual test Run cannot be performed in these modes)

DYNertia3 Hardware Lamps (DYN): Lamp is green when associated DYNertia3

| Status : READY hardware has been detected and communication established, red if not. If this is
DYN3[E LCEE ORDI Il the case, firstly check that the unit is plugged into the computer correctly and
wi [ TS Bl poweredupt hen ¢ onf i Setop/CGomraunicationce menu has t he

port configuration.

Weather Watch Lamp (WW): Lampisgreenwhent he opti onal 6Weather Watcho6é (aut
is connected i nt ohastbbea defe@ddl and tbBiBunipation established, redifnot. The | amp wi | |
as it updates the weather data.

Load Control System Lamp (LC): Not relevant for this dyno type.

Torque Sensor (TS): Lampis greenwhent h e o pDigitad toadICellAmplifieré har dwar e ihasbeeronneoc
detected and communication established red if not. Not available at time of this manual.

OBDII Scanner (OBDIl): Lampisgreenwhent h e o p®BDlbScanher66 har dwar e ihas beerodetected t e d
and communication established red if not. Not available at time of this manual.
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DYNO Window (cont.)

Run Control

é DYNertia3 - Inertia Mode, Engine Dyno ( Metric )
File Setup Scales View GraphText Utilities Help

* Correction Factors *
it g o ]
e e ]
s MR
Cortection

o Comection - SAE 11349

el

&

* Record Settings *
Masimum

i EOETE
Minimum

runrr R
yyyyyyy

Ratio 2924511

Primar; y Mass

Status : READY

DYN3@EH LCHEN OBDI BE
ww Il TS

o el <l <l

Lambda Case Temp Exh Temp Air Temp Bat Temp

|

TRACE SELECT

| o [ o [

Start Run Button: Starts and stops DYNertia3 recording data from a test Run. This can also be
donebyusi ng a 6pageshotictk egsdabt otheed to t hi Burifgmenu
run the indicaRUNINGE mpi Il labfelld eld riepeatedl y.

The buttons symbol will change fr o@CKEBDOd iwahle nt a uann
test is prohibit eSbeedtoRPMbuUtoR ip actve. £ lockdd symbobwill also show
that a selected file is prot ecléckedinthende ncua nodMiewboen af
Fleex p| ausigt e Okeyd icon)

O | E ||

Set ur
f or

3 is in Brake 6Point to Poi
er , Please see chapter fSet

www.dtec.net.au 52


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

Chapter 6: Overview- 2 Main Windows _U_I E C

DYNO Window (cont.)

F) DYNertia3 - Brake Mode, Chassis Dyno ( Metric ) - “
File Setup Scales View Graph Text g ligllitias P
i P .lﬂifilllllll:

T — ——
WI @ pYNO | = =
Correction Factors
r Ambient |
‘ S 2
Baromeric
ressure

=]

FRatio 292451
Brake Mode

Status : READY

m}% LC o DB?SE Ij!
| ||
®  nVnertiaz (=65 | [=®=[|| | = Note: Comments field shown here will be
e iy e E replaced by a row of gauges if single
. = Mmonitor screen is used. Pressing the
-',]7 st AGaugeso button wild.l e
o E "6comments fieldd.
’E : Engine1 | Engine2 | | Tyres I |_ General | E
i E R R R R R R R R E R E R R R E R R R R R R E R E R R R R R REERESEREEERER N

Correction Factors

The current weather conditions- temp, relative humidity and absolute barometric pressure can be used so that
environmentalc orr ecti ons can be applied to the dat a. Refer to t

User Comments Field

Any notes and data you wish to record (eg. engine data, customer details and modifications) can be entered here to
store with the test. R e-fAadrd / tSaa vtelbe chapter ATest Notes

Output controls and Status

Brake and User controlled outputs. Re f er t o tQutputselhsaiprnt gear. fi

Recording audio files is done by pressingthis6 Mi ¢ luh pumt & nbt he 6GRAPH® or ODYN!
7 mi crophone on/off) to record during the duration of t

An audio file (.wav) will be saved along with the completed run file. Fileswilbevi si bl e al ong with th
OFile Explorerdéd. oO6Clickingdé on the audio fil esThisamused | |
to simply save a commentary during a test or to record the actual engine noise.

O0Lossesd system status. A tool that measures and appl
etc) and also for vehicle driveline losses. Refertoc hapt er 6 L o s sPeessing am this g/mtioliwdl opén
the menu to allow quickly changing.

o Moded indicator, shows i f 6Braked or Ol nert
up/ Har dwar eo

ORPM Sourced i ndRERMsbuceisfsomthae&d RP ¥ & dh(spprk pug iGon) or speed
f 1?* sensor (roller icon) as setintheme nu A Hadwargd/. Pr essing on this symba
LLTH Tl allow quickly changing.
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DYNO Window (cont.)

é DYNertia3 - Inertia Mode, Engine Dyno ( Metric ) = n

Dial Gauge Displays

Left hand dials are active for viewing
when the AGaugeso or
button is pressRead. a
The range of the gauges is set in the

IERERERRERNERBESEH.]

6 Sc al e sodby oliekingion the dials. m " Record Sofings *
A TR S
. M:;:mum %[ i‘_—‘—‘_
Power & Torque dials: e Ry 3‘ " — 1/
atio = n \
Note: Power and Torque gauges only o R = . )
operate if dyno is a : 1 >
setup in fSetup/Hardwarea prom wom oo £ . T
= TS Pause Charts
*'Trm—' rrlrrrrrrrrrrrrr!rl‘ EEEEEEEER l

Case Temp Exh Temp Air Temp Bat Temp

RPM/Speed dial: Dials display either
RPM or speed depending on the
operating mode $&udn b
(icon of a gatiged Top Left of active
screen).

= e
g

",

EEAEEEEEEAE

E
:
.
'-x:::zmm:-———.[

—I ’-I.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

GTip- The RPM dials source will depend on the settings in fiSetup/Hardwaredor e gar di ng t he ORPM Ada|
ARPM I nput optionso chapter of manual for full det ail s.

Gauges Mode

= Data Gauges ON Button: Reveals the data acquisition dials, strip charts (shown above)
‘._",)‘:q and enables the dial displays to display live information (i.e. not just to be used for
E'\ - analysing graph traces).

il

i
GAUGES )

This functionisusedf or 6steady stated tunning when using aseltimgag ce
an engine to confirm that DYNertia3 is receiving accurate data and that all settings are correct, especially the gear ratio
settings (i.e. that the ratio of dyno speed to engine speed is correct and RPM/speed reads correct). This mode can also

be used to calibrate vehicle speedometers.

Note: Rotation of the flywheel is required for these dials/charts to display data! To view data without rotation use the
me nu c Wilities/[2ata ®iagnosticsé i nst ead.

Speed to RPM (ratio setting)

This button reveals a window used to quickly set gear ratios if required for RPM input setup.

SPEEDMRPM Refer to the chapter ARPM Input Optionso

StripCharts: Scal es come from t he s e taesdang sharis can belpasedtzy prassimgphe i on 6
button 6Pause Chartsdé at the bottom.

Note:The RPM/ speed chart is active whenever the 0GaUligeshwid bu
corresponding dial gauges) omhkedpstagte diyndyno i6Sesa@api ple
Data Dial Gauges: All 5 data channels are displayed,but channel 5 is wunavailable if
dyno in 6Setup/ Hardwareb6, as in this mode the | oad cell r
Names displayed above the dials come from the channel nar

are also obtained from these menu settings.

Every gauge has a programmable alarm feature that can be set under me n $etujp/Data Limits Alarmsa When triggered
the 6 AL A R Modisplay mms red or orange.
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q DYNertia3 - Brake Mode, Engine Dyno ( Metric ) -

GRAPH Window o R
uJJ: *

Tool Bar Button Functions

Exit: Saves and exits DYNertia3.

169 122 1350

150 1.15 1200

131 1.0 1050

75 |GRAPH

13 1.02 900
93.8 0.95 750

75.0 0.88 600

Print: Opens the printing menu, same as
themenu option AFil el P

563 0.81 450

375 0.75 300

RPM/Speed Mode: Switches the dyno
from displaying RPM as the graph X-axis
to speed, also alters the RPM/Speed dial
gauge. Speed is applicable for a chassis
dyno when the roller circumference has

been correctly entered in the menu option o — — T
RSetu p{ Hardwar e .p - L E i ] E\—Jlj'z’w;., ] o e m—mre | e m——

18.8 0.68 150

4500 a7 5440 5910 6380 850 7320 %0 8220 8730 s2000 0810
o “

Fvbl

0

GRAPH/DYNO: Switches between the Dyno Window and the Graph Window. Switching automatically to this Graphing
Windowaft er a test can be chosen i AutotDisptay Graphaf LastRind on fiSet up/

Selecting Trace to Analyze

e E*““;;/-};Lm | Each button selects the data trace on the graph to be analysed (L = Last run). The chosen

ElEE B E \ trace is the one that will have its values displayed by the dial gauges as the cursor6 c r 0o s s
' hai r spésitienedalong it.

GTip- Cursor colour matches the colour of the trace selected.

Selecting Trace to Display

P=T—1—2-1 2| To 6hided a traceXdcl i Tkodéchhange si tts ckolbowr 7
3“_mm ¥ Visible To view associated dat? anud tmont.es 6écl i ckd o

# To actually load a Rub ntiGace to view, click on the trace number button (Left Hand of each panel, in this case trace 30 )
and FilbdEx pd or e r Will open to ¢he files location to allow previewing and selecting (by Left and then Right

Clicking on it) of any stored Runfile.See chapter fAlLoading and Viewing Fileso
.~ # | Trace Set 2 - Informatjon l]Vlew Only ) TL.LOOO retar dea 7 degrec test1 " [ ]
Theofibutt on for each t .‘amv WH—1—1 UTj}.flay t—he .
main test data in summary and any recorded
notes can be viewed an edited by selecting Ambient Temperature 15 € Date  13/05/09 Mox Power  85.28262
the appI’OpI’Iate tab Barometric Pressure 1009 mB Time 5:22:48 PM Max Torque  96.22089
Relative Humidity 62 % Duration 5.186838 Secs Max RPM 10637.68
[Color e ) Correction Factor 1.014582 % Gear Ratio 4 Max Speed  217.1804
Hoeics coloet ) Correction - SAE J1349 Ratio 2.982933:
EHCEECEEE
[ imsf il | § | . “
. Engine1 | Engine2 |Tr ission| Tyres | Customer | General | Run

ElEEEEEN
EEEEEEEN

C:D:’:--h'h If you click on the Power and Torque coloured header section (pink in this example) you can select

g L L1 1 any display colour from the pallet to associate with this trace number, it will be stored permanently.

GTip- The colours chosen are also used for printing (on a white background), so keep this in mind
and avoid very light colours if printing is planned.
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GRAPH Window (cont.) 7

€9 122 1350

Graph controls

The horizontal graphs X-scale is either
RPM or speed depending on the operating ‘
mode set b ybuttom(Eon®@mo d e
@auged Top Left of screen).

Based on whichever data trace you have e
selected (buttons under RPM/speed dial) o
you can Click on the screen to produce a

measurement cursor (0ic

can be moved to any spot by Clicking or
draggi Slgi dédhecadntrol 6
the screen. The relevant measurement
information will be displayed on the dial

23 081 450

|V View Trace Set 1 IV View Trace Set2

gauges. T
seber= ol
~ Y . rh L
fE o Obuttons (lower Left & Right corners) s, =
all ows the trimming
e )| e = | e = | A rmr———

trace image by moving the graph start and
finish points, this can also remove any
unwanted trace sections, particularly useful for ensuring the printed image appears as you wish.

Glip- Topermanently trimRunt r aces t here is a function under the menu c
fi ¢ obuttons (lower Left & Rightc or ner s) all ows the trimming (or O6zooming

Power and Torque scales, this can also remove any unwanted trace sections, particularly useful for ensuring the printed
image appears as you wish.

GTip- The scales will initially be selected from the graph scale settings you have chosen (start and finish RPM/speed).

f?0 b ut t o reft qorheo)wit apenla panel that shows key summary data for all of the loaded traces. Operating
fi Mo d(leedtia or Brake) that the dyno was set in during testing is also shown here.

L — Glip-6 Doubl e clickingé on
DoubleClick on a ROW to display Trace Set Information - H H
T oramn [l D¥YNertia® | up a full information screen on that trace
Source FileName |Min RPM |Max RPM Max Power |Max Torque|Correction |Mode ||
Last Run Mo Trace Set Loaded A [t [l RIA RIEA RIEA Ll
Trace Set1 |TL1000 Fun 001 3000 9840.13 8331 ¢
Trace Set 2 |Merged run2 002 and 003 13000 983856 8316
Trace Set3 |TL1000 Fun 002 3000 1009585 8370 | Fiename [C:\Program Files\DYNertia3\5amples\TL1000 Run 002.DYN2
Trace Set 4
| Gear/Raio Cofigwation Gieneral Corliguration / Setlings Flun Summary
Secondary Graph Screen Ratio Used 2.835524:1 Ratio 4 Date of Fun [t1on2710 Run Duration 5.056305 Seconds
Source FileName |Min RPM |Max RPM Max | GeaRaial 11 Time of Riun [5:29:39 P Mar. FPM - 10095.85
Trace Set5 Mo Trace SetLoaded [ NJA 1A, Ni& || GearRatoz: |11 Hatio - = — e e T
Trace Set 6 |Merced run 001 and 002 3000 GB3EEENNEINE | courans [ G A PR H 2R LA Mox Povr [0 T
Trace Set 7 |Merged run 002 and 003 3000 9838.56 8310 | GeaRatiod 2 8355241 Ambient Correction T -
Trace Set 8 |MNo Trace Set Loaded /A WS A, Gear Ratio5 11 Temperature 26 Degrees C 3k Torque 97.52836 Nm
Trace Set 9 |No Trace SetLoaded RIS [l [NfA Gear Ratio 1:1 Pressure [ miliBar ) 937 Inertia: 4.9Kg/M"2
GeaRalo7: |11 RH (%) 34 e
Gear Raiin 8 11 Correction Factor (% ):  [1.007258 RAD % : |94.3973 Loss File oy
User Ratio (9] : | 2:8:1 Correction More |Correction - SAE J607
Mod:
Data Corfiguration " perta e Continuous
DatalTile:  [Lambda Dats1ScaleMin: [ggi  DalaChlON: =
— DatatSensor:  [Toch Edge 200 Lanbda DatalScaleMas: [129  DalaChZONc 2 x = X ld
= Dala2Tile:  [Exhaust Temp Dala2ScaleMin: [0 Ea:a E:zz: O
Data2Sensor:  [0-1500 C DTec ThermAMP 3:1 divider Data 2 Scale Max - [1500 o a
Data ChS ON : [
Data3Tile:  [Case Temp DatadScale M 5
TheCofmment sdo button i ms owet O
. Data 4 Tille Aar T DatadScakeMin: [0
Right corner opens the recorded e ol .
. [File:Basch 026 C (1K pullup to 5] csv ata 4 Scale Max . [200
notes that can be viewed and Daia5Tie  [Torque e
edited for the selected trace, chosen Doinagera [Test Load Cell Drasteaetiar: 4903
. , ! Maths Configuiation: -
using the oO6Trace Sel @il GuiD Ut t 0N Swshuh 7 HoOWe T )
wpressians
LH corner of the GRAPH screen Math 1 Desc:  [Calculated Math1 SealsMas: [5oon wedlor
' Math2Tile:  [Maths 2 Math2SedeMins 5 Ao
Math2Desc.:  [Calculated Math2ScaeMax: [So00
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GRAPH Window (cont.)

. +*" "o
Data displays ° .
hd .
d .
n
| |
: M
. »
. v
R
Yanse
mEEEEEEEEERN
guuumsnmE® EEEEEag,,
unv Ny
st Tuagy
| 94 Ny
. a
® ...
“ ..
. ..
.
o e
° S
° .
. .
™ a
. L}
. 0
. Q
. **
. o
L 4 . .
ws®

‘ = Iﬁ‘ . .
= Traces for the input data channels 1 & 2 (labelled CH1 and CH2) appear overlaid on the graph,

they can be turned offinthe me n u o View/Toage Visibilityd i f required.

GTip- Positioning the mouse over the "CH1" and "CH2" scale labels will reveal whatever
channel description is being used i.e. "CH1" may be configured as Lambda so "Lambda" will b
displayed.

89 1.00 900 |l

A ‘floatingddata values box can be activated on the graph to show the values of
Click to Show/Hide Trace Set Data Valuesl

all data channels at the point marked by the graph's cursor.

The data box is turned on/off with a mouse ‘click’ over the right hand graph
scale.

825 750 ‘

e

&lippoarddbme nu al |l ows you to 6pasted the data displayed in

can paste it into any text program you like, such as &ordbor dNotepadd Ideal if you want a permanent record of all the

data that is displayed at the cursor location on the graph. Along with the data are copied details of the displayed traces.

Due to the quantity of data, allocated channel names are not displayed. To view allocated

Channel names and know what data is being shown in the box, position your mouse over the

channels digits and text will appear i.e. it might say "Case temp" or whatever name you have

allocated to the channel/sensor. *

Glip-The dat a vtardspaencyp(ackvatsd from its menu) level can be adjusted in the menu option
i 8tup/Software/Displayoso that it does not obscure the view behind it. The box can be freely dragged by its border to

any screen position (6click and dragd6 the boxdés edge).
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