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DISCLAIMER: This software and hardware is provided "as is" without warranty of any kind, either express or implied, including, without limitation, any warranty of merchantability and fitness for a particular purpose. In
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parties, damage to equipment, or other similar costs.

For continuous product improvement and due to ongoing development, we reserve the right to alter specifications without notice.
WARNING: This hardware and software is protected by law and international treaties. Unauthorized reproduction or distribution of Dynertia, or any portion of it, may result in severe civil and criminal

penalties and will be prosecuted to the maximum extent possible under law.
Dynertia software, hardware & firmware is copyright- Darren Todd 2022
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STOP !

Important notice
To be read in conjunction with the main manual!

The following ‘Quick Start’ guide contains basic information for
your Brake dyno (‘open loop’ chassis type)

Note: Basic DYNertia system alone does not control the actual
brake/retarder load, this must be manually controlled. It has ‘open
loop’ functionality i.e. you cannot enter an RPM and have

DY Nertia3 vary the load to maintain that RPM automatically.

This is a brief overview of some main operations, it builds the base
that will allow understanding of the features explained in the main
DYNertia3 manual.

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

Brake (or absorber) style dyno’s rely on a device to apply load to the engine. In a chassis dyno, this device absorbing
the power (we will use the term 'brake' or ‘retarder’) is generally mounted on the end of the rollers shaft so its case could
rotate as a load is applied if unrestrained. It is this rotational force that is measured to calculate the torque.

The case is attached to a load cell sensor via a ‘torque arm’ that transfers the rotary motion into the linear one applied to
the sensor.

The length of the arm acts as a lever, so this can be designed to suit the measuring range of your load cell and give
appropriate sensitivity (or even made with several load cell attachment points for variability).

Note: We use the term "load cell" here for our 'torque sensor', but this can be an alternative style such as a hydraulic
master cylinder and pressure sensor or even a mechanical spring and coil type 'potentiometer'.

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 an impact.

See www.DTec.net.au website ‘downloads’ for information (‘Brake Chassis Design Tool’)

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

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

Types of testing used with brake (retarder/absorber) style dyno’s

Two main tests can be performed with a brake style dyno, a ‘ramp run’ or a steady state ‘point to point’ test-

A ‘steady state’ test (or ‘point to point’ as we call it) is where the load is applied until the engine RPM reaches a desired
set point (with a fixed throttle opening) and data is then recorded upon a button press. A graph is built up and displayed
based on these recorded data points.

A ‘ramp’ test is performed by adjusting the brake load to allow the engine to accelerate through the RPM range whilst
DYNertia3 graphs the Power using the load cell as a Torque input.

www.dtec.net.au 4


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

1

DYNertia3 Quick Start (Brake OL- Chassis type) D_l g CB

Hardware Mounting & Basic Wiring for Initial Setup

Mounting the DYNertia3 Sensor and Magnet

Mount the sensor system to detect the rotation of the roller/hub.

NOTE: Do not mount the magnet at the outside diameter of the dyno roller/hub 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 ‘South’ Pole of a magnet, so the magnet must be have the South Pole
(marked with red paint) facing the sensor!!

Mounting by screwing/gluing flat to dyno roller/hub-

Dyno roller/hub 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 roller/hub with South Pole outwards.

Magnet

T = 15-2mm
gap approx

Rotating object

(eq. flywheel) Sensor

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).

www.dtec.net.au 5
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Al6mm diameter hole is required to mount the sensor. Do not over tighten the lock nuts or they will be damaged. A
small ‘blob’ of silicon sealant or similar is applied to the edge of the nuts to stop them loosening with vibration.

ril DYNertia3 Communications
dTip- After the ‘Linking’ process (discussed @ﬁl DYfertia3
later) the sensor operation can be checked 0Dl -
via the button “DYNertia3 Sensor Test”. The [ Low el [T ey
indicator and an audible noise can be used Nt
to cqnfirm sensor operation during s_Iow [ ietface Part o LNk
rotation. The indicator lamp/noise triggers H e
for a short time as the magnet approaches %™ P Pheriad sensor Test- Yeal
the sensor (only on approach). | .
(only on approach) ol —0 o
‘... Illl“‘l“

Core
Component

KEY POINTS- 1.5 — 2mm gap. Safe magnet mounting, South Pole (marked with red paint) of magnet facing towards the
sensor!

DYNertia3 Control Unit Mounting

<€

Keep sensor as far away as possible from engine

Keep DYNnertia3 control unit as far away as possible from engine
and also keep spare cable coiled up as far as possible from engine

Keep PC as far away as possible from engine

1) Mount the sensor unit at the furthest distance (‘every inch counts’!) from the engine as possible. 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.

It's best to route cables inside a protective metal tubing or keep separated from the engine by mounting behind the
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 keyboard or a PC ‘page turner’ as one
option), tests can be started and stopped and new files even created (hames incremented).

2) Always use resistive Spark plugs and suppressed Spark plug leads to prevent interference (at least during testing).
dTip- 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 particularly ‘noisy’ ignition systems!

www.dtec.net.au 6
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Wiring (basic only for initially testing)

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

usB
Speed
sensor

[ ]

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

# Do not connect any Data acquisition inputs

# Do not connect anything to the “RPM Adapter” input, including the ‘RPM adapter’ (if you have one)

www.dtec.net.au 7
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Wiring of the load cell (including pressure sensor style)

Only input channel 5 can be used as Torque input from a load cell (preset in software when ‘brake’ type dyno is
selected). If the input is greater than 5V then use external resistors to reduce the voltage range (see chapter ‘Inputs-
Using’ for details).

Load cells produce only tiny voltage changes so will need an additional amplifier (transmitter) to create a usable voltage
output.

The sensor must be calibrated properly and this is done via the guided menu steps that will be shown later that assist in

adjusting the load cell amplifier.

Note: If a hydraulic load cell with pressure sensor is used, this will connect into Channel 5 of DYNertia in place of the
load cell amplifier output. This will require a manual setup as there is no amplifier to adjust so the guided calibration will
not be of value.

For manual setup please see ‘Manual Sensor Calibration’ in this chapter and referring to chapter on ‘Inputs-Using’.

Please refer to the manual of your Load Cell amplifier and Load cell for further details, colours and connections.

Note: With a DTec load cell amplifier use the “V Out filtered” output connection to connect to DY Nertia.

[ Load Cell Amplifier ) Load cell amplifier Load cell

nat au

PRUE U INC &
ATl daiod

rangs 3mv/Iiv

[E orrsst uﬂat'uuut 2mVvV

r

Amplifier supply Ilnput #5 only 1Ampliﬁer ground

pdx3
AS+

19)depy
Wdd
Syd
¥ 4o
€42
rAbo)
LYo
A0
AO
gdx3
zdx3

DYNertia

Load cell to amplifier connections will depend on your chosen load cell and amplifier. Generally the following is a guide:

Red = excitation +ve, Black = excitation —ve
Green = signal -ve, White = signal +ve

dTip- If you wish to reverse the operation of the load cell (perhaps you will operate brake system in the reverse
direction) then you can wire in a simple switch to reverse either the load cells excitation wires or output signal wires.

Note: Applying load to the sensor in the operating direction should make the load cell amplifiers output voltage rise!

www.dtec.net.au 8
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Example of typical wiring (additional devices shown)

NOTE: Make sure you have successful completed the basic installation before connecting ANY sensors or even the

‘RPM Adapter’ to the DYNertia Control unit!

Please refer to the main DYNertia3 Manual (found under ‘Help’ menu) chapter called ‘Inputs- Using’ for full wiring details

on connection of optional data acquisition devices or ‘RPM Adapter’.

RPM Adapter

Ignition sense

IH 07 AQ AZL
gnd sig
]
o
eeees E
W-3dAl g4 1dW VY
FdNOIOWHIHL
eee -gg
e 2 83

RPM adapten
/;_g“é 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 encounterinterference issues.

jdepy
Wdd
Sud
yuo
£Ud
zZud
LYo
gdx3
zdx3
1dx3
AS+

DYNertia3

Brown Analogue -

White Analogue +

Red 12V+

NOT USED
Sensor harness

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

Black 12V-

Thermocouples

Thermocouple amplifier for two’ K-type’
probes (EGT etc.),

=

Speed sensor

www.dtec.net.au
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‘Linking’ Hardware to PC

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

1. When you first run DYNertia3 you will be shown this Window. Press the “Continue OFFLINE” button, this is
necessary as DYNertia3 software does not yet know what PC communication port your control units are connected
to, it must be first ‘Linked’.

Once ‘Linked’ DYNertia3 will automatically find the hardware in future when it is connected, powered and the software is
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 units are not connected, powered or
‘Linked’. Pressing the “Continue OFFLINE” button allows you to continue to use DYNertia3 software to view and analyse
data ‘off-line’ (i.e. with no hardware connected to the PC).

mertis, Dpen & Closed oo Braks, Chassis and Engine Dyne’s

DYNertia3 is unable to initialise its hardware.

Please connect the DYNertia3 Hardware and ensurs It is configured correctly.
Ensure the 12VDC ( Nom. } extemal Power Supply is operating.
( Red LED on the DY 3t must be llluminated )

TP asraelY e e e
u w0 [ ]
on® - go to - www dtec.ne .aﬁj L ...

2. Plug the USB lead in, start DYNertia3 software, select the menu option “Setup” and then choose “Communication”
and then press the “LINK” button to DYNertia3 to automatically configure the port interface. Then repeat for
‘Weather Watch’ if connected.

; é DYNertia3 Communications
File | Setup | Scales View GraphText Uti (0) £ i
ile up | Scale iew Grap i g} DY¥Nertia3
| Communications
@ ! 1 0BDII
Hardware ' f Load Controller T Torque Sensor
Cntr o DYNertia3 ﬂ ‘Weatherwatch
DYNertia3 sE N,y ¥,
Interface Poltﬁ’ LINK o .
E ] e -
“ | Manual Set 0.

- DYNettia3 SenscPTqgt
Taan u® *

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.

www.dtec.net.au 10
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Two Main DYNertia3 Windows (DYNO / GRAPH)

'V_

BVIEC

Press the “DYNO” / “GRAPH?” button to change between the 2 main Windows of DYNertia3.

The ‘DYNO’ Window is used to select and create files, enter the weather details, record vehicle test data, ‘teach’ gear
ratios, view RPM/speed and control the testing.

Note: This Window is only visible when the control unit is connected, powered and ‘Linked’.

..y
L 4
4-,0‘: Graph Tedp

Corection - SAE J1343 /|

* Record Settings
Masimum

LN 0000

Minimum

Aun e BRI

Status : READY

DYN3EE LCHN UBDII 2
ww [l S

DYNertia3 - Brake Mode, Chassis Dyno ( Metric ) =

SPEED to RPM §0508 |
- R

SELECT

J!_JJJ

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 ‘comments’ field
(also found in ‘View’ menu).

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

é DYNertia3 - Metric

Help

Setup Scales ‘1"'#7&.\\«“@

EEE B | "

TOR Gt iz
188 129 1500,
169 1.22 1330
150 1.15 1200
131 1.08 1030
113 1.02 900
93.8 0.95 750
75.0 0.88 600
56.3 0.81 450
375 0.75 300
18.8 0.68 150
200 0610
aneE
|
EEIEEEEN 7| | | E=T=A=T 2| | | E=TEA=ge) 2| | oP=T=i=2= 2]
4LOAD r Visible 4LOAD v Visible 4LOAD ’7 V b\ 4LOA|l ¥ Visible

Note: The ‘Setup’ menus (and most
menus) discussed in the following pages
are only accessible from this GRAPH
screen (they are ‘greyed’ out in DYNO
screen)

FF 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.

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

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)

www.dtec.net.au
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Basic Hardware Settings

As an example we will perform both a ‘steady state’ test and then a ‘ramp’ test, we will save the results and look at basic
analysis of the data.

We will assume the brake is driven directly by the roller. This is common when eddy brakes are used on chassis dynos.
Assumed is also that DYNertia3 sensor is picking dyno RPM up from the brake (load) shaft and your load cell has been

wired to input channel 5 and calibrated as required.

At the top Left of the Window you will find the menu options. Under the menu option “Setup” you will find “Hardware”.

(¢ DYNertia3 - Setup DYNertia3 Harware

0] &) | (=) | DY¥Nertia3

i~ Dperating Mode -

. Taa,
. GE;?BRAKE QEHASSB ":
ROy .

an®

']
[ ..........llllllllllllll------
i Itis VERY Important that you set the basic Dyno type correctly.
L

Mechanical Setup T RPM / Speed Options T General
Inertial Mass Constants -
Primary Mass [ Roller | — — Second Mass [Optional], — Third Mass (Optional] ——
Moment of Inertia tMoment of Inertia Moment of Inertia
Ka/M “2 Ka/M ~2 Ka/M °2
~ Roller Circumfrence ——— - Mass RPM Limit———— —Sensor/Mass Ratio——
Py NNy, 5
System Overspeed o‘ Sensor / Mass @ -
guEEEE g, Warning RPM .‘ RPM Ratio .
&% Cicumfrence " [ ] :
LJ I ] .
- . s B e, Bl
] s* a, s
| %BMKE Ensure ‘BRAKE’ mode is selected.
QQI:HASSIS Select ‘CHASSIS’ dyno type.

Roller Circumference: Enter roller circumference (1000mm in this example) to ensure speeds displayed (kph/mph) are
correct

Sensor / Mass Ratio: As you are using the recommended and supplied sensor and magnet ensure it is “1”.

# Leave other settings in their default position as shown, especially DO NOT choose any alternative RPM source.

Note: Your dyno’s inertial mass will be needed later if you choose to test with Inertia correction (critical for ramp testing)
or do a ‘losses’ rundown (see main DYNertia3 manual in setup/hardware section for details).

www.dtec.net.au 12
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Basic Software settings (default)

Shown below are the software settings (menu choice ‘Setup/Software’), see the main DYNertia3 manual for any details.
Leave the settings at default (except multiple monitor if possible), but take the time to see what options are available—

é DYNertia3 Software Setup ¢ DYNertia3 Software Setup

DYNertia3 DYNertia3
i Dutputs [ Lambda / A4FR: 1 Display 1 Riatio's
[ fhoy ypuEEEERERAENE g Duiputs
» 8o
¢ ® Giaph Smoothness Graph General 4
# - Data Window Transparency .‘ Pain b Pt { Do Lo v i "'
. BEE - T 3 Sint by Foint [ pen Laop Brake Made | &
L 175 "Hoting” Data Disglays & @ llinea € Fited Curve Tersion [ =]
* . ‘0 . = .
nﬂ\rﬁ'\ ws Destop L Screensaver L 4
Ehlllll“ InenHMd...
[~ DifMetis® hides Windows Desktop [~ Sereensaver disabled when L
Lsing DYNertia? Spike
Rejection Low } High
B High Spike Rejection settings may cause Graph distortion and inaccurate rsadings
H Ussts ares svissd 10 sttt with low seMinas e incresss f reouied

Note: The option “Multiple Monitor Support” is strongly recommended. Having two monitors allows additional functions.
In ‘Point by Point’ testing mode we can choose how to join up the individually recorded data points to create a trace.
“Fitted Curve” provides a mathematically smoothed line that can be adjusted using the tension setting (how close the
line comes to the data points).

“Linear” setting 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.

Quick Test of Dyno Speed Sensor

Before performing testing it is advisable to do a quick function check. Open the main ‘DYNO’ Window and observe the
RPM gauge while vehicle is turning the dyno.

It is often worth a quick look before dyno testing to check for a steady and accurate reading as this will show the RPM
ratio setup is correct and the speed sensor is operating.

rl DYNertia3 - Brake Mode, Chassis Dyno ( Metric ) = 6 n

* Correction Factors *

At this stage of setup the gauge will just

?mbwent ﬂ c :}
e [ v = be displaying dyno roller RPM, not
e R < engine RPM as no drive ratio has been
Correction m"/ SpeCified
Conec! tion - SAE J1349

85 N
i \
- ;

- Resiaaings 3 It may require you to rescale to observe
ot [ = the reading. See ‘Note’ below.
Run RPM m ~
Current =
atio L=} . .
n.@ e on The software will not display at very low

[Status READY RPM, so drive at reasonable speed.

DYN3EE LCHEE OBDI EH
W [l TS

Pause Charts |

C Channel 1 Channel 2 Channel 3 Channat 4] 2 m E

RFM

The RPM/Speed button makes the
software use either units of RPM or
speed (e.g. kph).

Note: The scales of the gauges used during actual testing can be altered in the menu option ‘Scales’ (when analysing
existing runs they are automatically scaled).

Note: In inertia dyno mode the ‘Torque’ and ‘Power’ displays do not show data during a test, these are for analysing
data after a test.
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Load Cell Setup & Calibration

Calibration is performed by noting the voltage from the load cell at rest (this is zero Nm) and then apply a known weight
to the Torque arm so that this represents the Torque level you wish to measure

This also involves setting up the load cell amplifier so that the voltage output range is also effectively used. A guided
menu process can be used as outlined below. Manual entry of the data can be also made by recording it in the ‘Sensor
Configuration’ and entering the data in Nm at OmV and 5000mV (see main manual for details if required).

Sensor Calibration

7 =T ‘ Within the menu ‘Setup/Sensor Configuration’ is this button (load cell icon) that
File [SeUp] Scales View Grap = | Opens the sensor calibration screens shown.
= Communications st
@ e ) DYNertia3 SensorConﬂgurano%‘ LN
H Load Control @ _‘_\\ \\ 2 \ y, DYNertia3
Softwi -
orhware Data Channel Name  Selected Sensor Filterin 5‘3"“"""‘* JF"E w1 [ Vet | mv2 [ Vel2 [ Uit
Print o 0-15V Q. " ] 0 0 5000 1478
b Channel 1 [Channel 1 [o-15v 0.5V 0 0 s00 5 v
RPM/ Speed Source 15007 DT Thamp ot e 0797 o w am mw f
l { Sensor Configuration BELRACEEH [T 0500 C DTec ThemaMP (sel range 0-5/) 0 0 sw0 s0  ©
3 0-500 F DTec ThermaMP (set 05v) 0 32 5000 932 F
Data Limits / Alarms Channel 3 [Channel 3 [o-15v === Besch Li2AFR [:;.71 su;;'a"ge 500 735 150 2239
Bosch LA2 Lambda 500 05 1520 152
Bharec 3 [ W WAy = AR SRR A S et 0 o e w
.' | [ Dynojet WB2 AFR (14.7:1 Stoic.) 0 10 5000 18
. H H H H annel 5 |Torque 0-15V = Dynojet WB2 Lambda 0 068 5000 122
NOte ThIS gL"ded Callbratlon procedure . I v Automatically correct Torque Sensor Zero Drift File:Bosch 026 C (1K pullup to 5V} esv c
" f t t ¢ . i f th | d L] - FileBosch 026 F (1K pulup o V) v F
allows tor automatic zeroing of the loa Semsor Rforence e oteas 4 ey D e e oA KRGS c
A . Voltage | File:Delco A F (1K pullup to 5¥).csv F
cell during use (it leaves a small 100mV a7 Sor ons v : mi| s B B
H = ) Innovate LC-1 AFR (14.7:1 Stoic) 0 735 5000 2239
offset voltage so DYNertia3 software can B L ——— —— b 05 w0 1w
d . | d f . d If Innovate LC-2 AFR ( 14.7:1 Stoic.) 0 735 5000 229
Input MilliVolts Output Value m Innovate LC-2 Lambda 0 05 5000 152
rea a negatlve Oa‘ I reqUIre ) you m . 3 e Ir\nn:aleLMZAFH (14.7:1 Stoic) 0 735 5000 2239
. Sensor Calibration for Data Channel 1 (mV vs Value ) roase LM2 Lacbs 9 05 5000 18
wish you can turn off, deselect s ST o) 0 o7s o a
“ . Innovate ST12 Lambda 5000
Automatically correct torque sensor for B ivriak i 'n' o wp =
. - ‘ ' L ) Lay?'CK:\:SﬂELwhda 5[' EID7 :ggg - N:.
zero torque drift” in menu ‘setup’/’sensor B USSR, |
H H b
nfiguration
configuratio T e R TR Y e e
INPUT VOLTAGE PULLUP
SELECT SELECT
DOWN - 5VDC MAX DOWN - OFF
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 L T o T o e T ¢ 3

Note: The slider next to channel 5 will adjust the filtering to the load cell and affects the smoothness of your graph!

Step 1: explains setting the load cell amplifier so that it reads zero with no load (actually a small 100mV offset is
automatically set with this guided calibration sequence)

r} DYNertia3 - Loadcell Calibration Tool ) DYNertia3 - Loadcell Calibration Tool [ x|
@ DVNertia3 | (@ DYNertia3
Step 1 of 4 ( Set Zero ) Step 1 of 4 ( Set Zero )

Required Conditions : Dyno Stationary. No Calibration Mass Required Conditions : Dyno Stationary. No Calibration Mass

- y .
Load Cell I Load Cell |
Brake Brake
Adjust Load Cell Amplifier Zero until the display shows ZERO. ( turns GREEN ) Adjust Load Cell Amplifier Zero until the display shows ZERO. ( turns GREEN )
o | Newtsep | Previous Step | NextStep |

Adjust the amplifiers ‘Offset’ (zero or null) until the digits turn green as shown on the Right then press ‘Next Step’ button.
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E
DYNertia3

)] DYNertia3 - Loadcell Calibration Tool

Step 2 of 4 { Set Gain )

Required Conditions : Dyno Stationary, Calibration Mass, ALL information Entered

Distance in MM

fioo

I & Calibration Arm s fited, please refer to the DYNenia3
User Manua for an explanation of its corce

Load Cell Rating in KG

50—

Load Cell (5

Brake

Adjust Load Cell Amplifier Gain until the display shows ZERO. ( turns GREEN )

Previous Step | Next Step I

DY¥YNertia3

] DYNertia3 - Loadcell Calibration Tool

Step 3 of 4 { Repeat Steps 1 and 2 as required )

Required Conditions : Repeat until Zero and Gain are correct.

Set Zero

% ot Load Col Amgiiae e Zero and Gain
adjustments wil effect each other

w sary 1o repeat Steps 1 & 23
R rately calibrate the Lozd
Cell and Amplifier.

Readjust Zero and Gain as required until BOTH are correct

Previous Step
¢ DYNertia3 - Loadcell Calibration Tool n
&) DYNertia3

Step 4 of 4 ( Save Calibration )

Required Conditions : Steps 1 to 3 performed accurately.

Save Calibration m

o —— v

Hyou clickthe"Save 1 Load Cok Bution, he curent Load Call
information will be updal

Wou can create and cathrete cther Losd Cali bul ey CANNOT be
named "Load Cell” and must be manually calibrated,

Step 2: requires applying a known weight and entering
the data. Then the load cell amplifiers ‘Span’ (gain) is
adjusted till the digits turn green.

Software calculates the target figure based on full scale
being equal to the load cells rating and the target being
a portion of this based on the test weight you use.

Note: When calibrating, accuracy will suffer if a test
weight is used that is too low a percentage of the load
cells maximum scale, use a high a weight as practical.

You can add an extension to or lever above the load cell
mounting arm (called a ‘calibration arm’ in the industry)
so less actual weight is needed during calibration (i.e. it
acts as a lever to apply more effective weight onto the
load cell), but factor this in so you only enter the actual
weight applied to the load cell.

Step 3: asks to repeat the process to confirm. This is
because with a load cell amplifier adjusting Span will
effect Offset and vice versa.

Note: Please see your DTec Load Cell Amplifier
technical sheet if you are having trouble adjusting the
settings within range.

You can also alter your load cells entered rating figure
slightly if required to get the adjustments within range.

Step 4: asks you to press the ‘Save Calibration’ button.

It then loads the data into the sensor configuration
screen under a sensor called “Load Cell”.

It will automatically set the voltage that represents no
load and also set the torque that is represented by
5000mV

dTip- Press the “i” button you can see the data that will
be used by the software.

You can check the data if you like by using-
Torque = load (weight in Kg applied x 9.80665) x length
of torque arm in meter’s
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Displaying Engine RPM (One Method)

We are going to test for now without a direct engine RPM signal (such as from the optional ‘RPM Adapter’).

Knowing the engine RPM allows the torque to be derived to the engine, not just be at the rollers. As we do not have
direct measurement of engine RPM we have three options for testing. We could test quickly (as most commonly do) with

just Speed as the graph X-axis (kph instead of RPM), but we will choose another option which we will call ‘option 3’; this
option will assume the vehicle has its own tacho fitted already.

All RPM input options and the effect on testing are explained in the main manual!

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 roller RPM (as measured by the sensor).
SPEED to RPM @ ‘

i DYNertia3 - Brake Mode, Chassis Dyno ( Metric ) - o IEH
File Setup ,V‘:“ “‘il Utilities  Help
‘0’ m]@n\mo‘ = =
4§ | Correction Factors
Anbient i
ey =
TR, e <
2 =

Conection

(-

= Masimum o
@ G EEE

I e Press the ‘Speed to RPM’ button, right hand side on
@ Yoo e 9 G:*q i the main ‘DYNO’ Window to make the Window shown
To . L Ll .‘(,. ‘ below visible.

| SPEED to RPM @

“sanuns?

«

s DYNertia3 - Gear Ratios
| SRS you have an RPM or OBDII Adapter fitted and activated -
= ? » P!
‘ @ ‘E ‘E‘ A you can use it to automatically derive the Target BPM MEﬂIa3
sum
o%= ’—'—g' :
NAME : Ratio 1 NAME : Ratio 2 NAME : Ratio 3 0QIMME : 4th ge A User Ratio
Target ta Engine Fatia Target ta Engine Fatia Target ta Engine Fatia .0 Target ta Engine Fatia 3 : Target to Engine Ratio
40 40 40 19895 E 40 =]
[ [ [ L [ .E [ |
2000=100 (RPM = Speed) 2000=100 [RPM = Speed) 2000=100 [RPM = Speed) B 2000100 (RPM = Speed)  |gi | 2000=100 (RPM = Speed)
&

Compute Ratio 1 = Compute Ratio 2 L= Compute R atio 3 ;r“ Compute R atio 4 ﬁ
C = =08, |

L4

- . : e WS i
Sapns” -

. . =
MAME : [Ratio & MAME : [Ratio B MAME : Ratio 7 MAME : Ratic 8 | ! oFalculate Ratio at ... 23

R 4 e
Target ta Engine Ratio Target ta Engine Ratia Target to Engine R atio Target to Engine R atio i Engine Target RPM “
L -
1N 1N L] 10 3 uninin u
1.0 2 4000 -
2000=100 (RPM = Speed) 2000=100 [RPM = Speed) 2000=100 [RPM = Speed) 2000=100 [RPM = Speed) e :
C o =1 o oG = g et = - e ] ® Enter the engines nominal P
ompute Ratio ompute Ratio | ompute Hatio | ompute Hatio | ®to be uzed for Fatio Calculagah
=l B = B ickp

.
M TT L e

Drive vehicle until it's tacho matches the ‘Engine Target RPM’ in your test gear (4000 RPM in this example shown; alter
this set point if RPM not suitable for your vehicle) then simply press a ‘Compute Ratio’ button, we will use “Compute

Ratio 4” in this example to remind us we are testing in 4t gear. The calculated ratio will now appear in the box above the
button (1.9895 in this example)

dTip- If you know the RPM at a certain speed you can enter this and DYNertia3 will calculate the drive ratio.
For example if it does 3500RPM at 150kph then enter “3500=150" manually in any of the ‘Target to Engine Ratio’ fields.

Press Enter and your setting will be transferred to the ‘Record Settings’ panel for “Current Ratio” (in the ‘DYNO’ Window).

That’s it! DYNertia3 now knows the engine RPM for any speed driven in the gear just used. You can ‘teach’ other gears
also if you want to do testing in multiple gears. The ratio you want to use for testing can then be selected in the ‘Record
Settings’ panel for “Current Ratio” (in the ‘DYNO’ Window).
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Performing a Brake ‘Ramp’ Test Run

All dyno run setup is done in this main ‘DYNO’ Window:

f) DYNertia3 - Brake Mode, Chassis Dyno (Metric) - - IEH

\D é\'@-.‘. = * Correction Factors * | Enter the current Temperature,
0} L & BYNO ¢ . . g .
a’f% v qooent R © Barometric pressure and Humidity into the

o ‘ : )
) S 0 Correction Factors’ box. If you have no

peaive R % weather data then go to menu option
Corecion B “Setup/Software” and select "No
conection-5AE 41343 | correction” in “DYNO Correction Systems”.

Sl Ll

.

If you have the optional ‘Weather Watch’ hardware all this data is

updated automatically, but first you must select the menu option

“Setup/Communications”, connect the unit and ‘Link’ the Weather
Watch hardware.

Note: ‘Speed’ mode (kph) is often best as ‘RPM’ mode requires the drive ratio to be set and not alter (as it will
#eec With gear shifts or torque convertor slip). Button is top Left on main ‘GRAPH’ screen.

Record Settings

It is important to set ‘Record Settings’ ‘Run Minimum & Maximum’ to a suitable start and finish e =
RPM for the test. Set the maximum run RPM to just below the RPM you wish to test to, set Eyn_F!PM EOIRE
the minimum RPM to just above the RPM you start testing at. SR 200 OIS

Curmrent =
Check that ‘Current Ratio’ is set to “Ratio 4”7, assuming this is the button we used previously e R
to ‘teach’ a ratio in this example. C;z_h Brake Mode

| Status - READY

D¥YN3EE LCHEE OBDI N
Wi [ TS

You are now ready to perform a test!

— Drive in the test gear (4™ in this example), hold the speed below what you have set for a ‘Run
Minimum’ with the throttle wide open by using your brake load control.

Press ‘Start Run’ button.

START BUN | S|owly release the brake load to allow the engine RPM to smoothly rise (when the ‘Minimum Speed’
is exceeded recording begins). When the maximum RPM you wish to test to is reached press ‘Stop

_ Run’ button again to end recording.

DYNertia3 - Last Run Summary / Save

[ € o Last Run : NOT YET SAVED -
PEENE D¥Nertia3
After the teSF finishes you will be RUN MAX. m KW RUN MAX. m NM
presented with a test run summary POWER ensr | || TORQUE =
and you can decide now if you wish
3 e Rioller KPH] Enine RPM] Engine k| Engine Moo
. <Power / RPM/ Torque > | Engine M|
to save the run. Run Duration - 10.00410 Seconds = vezs |00 (3109 — .
Max Run RFM 9160.921 = ok 75000 [ 2175 BEE 072
So0mn {2250 o 243
Byt Rower: TR 0145 0341 | J2325000 [2a08 ] 055
Max Torque : 0.271 NM 0127 0283 2400000 12400 (UGFAEE) J M) |
. . . 0,200 FiLb = ppe | AL (2475 0550 | 026708 |
_ 2 T e 25 5 50000 | 2850 071805 0267704 |
dTip- You can click on the graph in Tomsimni = 21005 = e [T b oo foari]
2 7.00000 2700 75454 | 026608
the Summary to see the data RH - 50 x e n 27.75000 | 2775 0077357 | 0.286225
i i i Amb Correction :  SAE J1343 posy 0128|7128 50000 | 2850 0.079101_| 0.285075
hlghllghted in the table. Corroction Factor :  0.994916 % 0.0% voss | |25.25000 |2925 0.0E0974_|0.254393
Mech L - N 0.043 30.00000 [ 3000 0082310 | 0264051
echilgzser - e e : 3075000 3075 0084780 | 0263722
2 DDZDUOU 2640 3280 3920 4560 5200 5840 6420 7120 7760 8400[' S | ST Wizt [
Folder : C:ADYNertia3 Run Files\S amples e E2I || (EEESD || M)
. 300000 3300 TIaNERd | 0262266 | ¥
[ SAVE RUN TO R FILE I |‘

Enter a descriptive run file name for easy future reference. The default folder used is called ‘Samples’!
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Observing the engine data

The available windows to view data in depend on the fitment of a second monitor.

@ i e Due to limited screen space, with only a single monitor the data
8 — 8 = I- is displayed as shown to the Left. There are chart recorders and
R Wl gauges for RPM, torque and power, whilst the 4 data channels
- T ol e START RUN are displayed on a second set of gauges with alarm limits.
8= @ - =
. 5

‘ I — If a multiple monitors are fitted then
Graph] B there will be a dropdown list of

\gm colal 1 possible display Windows for the
B = nlr— — = = : second monitor.
\\ SN AN FN PN
: ’“;" o ) o o \ ‘ o | ﬁ
\m - N N s L l Note: Press the ‘GAUGES’ button to
, | 258 |63 | 353) 358

el | ] 6 —mE turn second display on and off.

0.450 V Bvnern
45.30C
4530 C

0.700

= 85 — : : " snbds
355 - o
- [ W L

ga

Snlnct o Che o ot < EGT ea eyl Lambda i 7
e j L m o

Buitery EGTion NN  EGTrow Lombds NN Torque ==}

RPM Torque j§ [Imm]
"

DYNertia3

i60
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Performing a Brake ‘Steady State’ Test Run

There are 2 main methods of ‘Steady State’ tuning. One is to use the ‘Gauges’ screen to observe Torque/Power
changes on the dial and chart recorders as modifications are made. The other is ‘Step testing’ where at various test
RPM the data is recorded and used to create conventional graph traces.

Steady state tuning by monitoring live torque and power

4 DYNertia3

B[S %]

YEREE

Jeledj<]o ]

1
Ratio 1.9895:1
BT Brake Mode
el
Status - READY

DYN3E LC[E OBDIEE
ww B 5 B

* Correction Factors *

o Comection - SAE J1343

* Record Settings *

Press the ‘GAUGES’ gauges button on the main
‘Dyno’ screen and observe live the data as
modifications are made.

| Obviously the Torque reading displayed at a
particular RPM is the main performance indicator.
ﬂ.

Tagpan?®
]

Note: If a multiple monitors are fitted then there

will be a dropdown list of alternative display

Windows for the second monitor (see previous
page)

Steady state testing using ‘Step testing’ (or ‘Point by Point’ as we call it)

Paint by Paint

Setting ‘Point by Point’ (menu choice ‘Setup/Software/General’) should be checked.

=S )

PR e

I

4| SAVE OURRENT

When you press the “Start Run” button a L e st
new button called “Save Current Readings” @ﬁé tetd
is now visible! [ﬂ Lare 55 TTT D TTT X
Passwords System Fiun Comment
Curve Fitting Graph General il
You can now drive the vehicle and apply M /g : ocTy
dyno brake load to hold at any suitable RPM. ¥ et (51} tnis ¥ Greditvan 7 Lamonfori
When the RPM is stable, press the ‘Save ii?f;i:‘:i;;:?;”?@pguw
Current Reading’ button to store that data. ) s ol LT TS
CYEreths o Suennt &‘ UI— d for Brake Mode - NO Load Control K
3 sed for Brake Mode oad Canira ’Q

Test at any RPM, in any Order!

....llll“‘

Every time you press the ‘Save Current Reading’ button the new data is saved.
It is normal practice to test at set RPM intervals (‘steps’) but this is not essential.

When you press “Stop Run” button a graph trace will be created from your saved data
points and this can be viewed like any other test Run trace.

Enter a descriptive run file name for easy future reference. The default folder used is called ‘Samples’!
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Viewing/Loading of Runs (‘Graph’ Window)

v0L

BDNE

o

We will outline the basic functions needed for viewing, selecting and loading data from test Runs.

Loading test Runs into the Graph Window to view and analyze

¢ DYNertia3 - Metric

ales View GraphTed Utiities Help

File Setup Scales

0.
40.0

169 1.22 1350

150 1.15 1200

131 1.09 1050

13 1.02 900

93.8 0.95 750

75.0 0.88 600

563 0.81 450

375 0.75 300

18.8 0.68 150

o™ o
* Py
000 WOB1 0 ~

b
e

as?®

.
j,

B =y =

A J *o

SELECT

HEE EE

ALOAD

v Visible

—ﬂ| P=T=—t=2=—
5 ]

ALOAD v Visib| ALOAD W Visible | | {LOAD

ﬂ+'2 |p—1---1—-2---\ﬂ+ﬂ'p_1'"PIE_WﬂH 5

¥ Visible

‘,

P=T-——-1—2=""] 7|
{LOAD v Visible

2

Yagmus™

With default software settings, If you have
just performed a test then this ‘GRAPH’
Window will appear automatically.

The last Run you did will appear as a RED
trace (not shown here) and any others
already ‘loaded’ will be shown as various
alternate coloured traces.

The scales are automatically set to the
highest data values. To ‘zoom’ in or out of
areas of interest on the graph use the

“<4 > A v” buttons in the lower graph
corners.

When Runs are ‘loaded’ into the GRAPH Window we use the ‘Trace Set Controls’
(coloured boxes beneath the graph) to control them, one for each of the 5 traces
that can be viewed (actually 10 using secondary screen). To temporarily ‘hide’
any trace from view ‘click’ on its Check Box “I”, to view associated data and
notes ‘click’ on the “?” button.

Load runs- To load a new Run into the graph for viewing or to change an existing one ‘click’ on a trace number
(button numbered “2” in this example above), this will open our ‘DYNertia File Explorer’ Window (detailed next page)
where we can select a test Run to be shown as trace ‘2’

In ‘DYNertia File Explorer’ you can select a Folder of choice and when each Run file is selected (one ‘Left Click’) its data
table, its general notes, key data and preview graph are shown.

Single ‘Right Click’ on the Run file of interest and it will be loaded as the new ‘trace set’ back in the main GRAPH

Window!

Clear runs- To remove traces from the graph (un-load them) press your
keyboards Shift and Delete keys (or menu option “View/Clear Graphs”).

Note: Files are not deleted or modified; they are just not selected for viewing.

#| Clear Graph (s)

Chear Last Run Trace Set
Clear Trace Set 1
Clear Trace Set 2
Clear Trace Set 3
Clear Trace Set 4
Cleat Trace Set 5
Clear Trace Set &
Clear Trace Set 7
Cleen Trace Set &
Clear Trace Set 9

Secondary
Graph
Screen

]
Cl
]
]
Ol
Cl
]
Ol
Ol
(|

Clear Selected “ -

dTip- DYNertia3 already has some test runs in a Folder called ‘Samples’, use these to learn the software operation.
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Finding Folders to view or to save tests into

As mentioned on the previous page, ‘DYNertia File Explorer’ is used to select a storage Folder of choice and when each
Run file within it is selected (one ‘Left Click’) its data table, general notes, key data and preview graph are shown.

Single ‘Right Click’ on the Run file of interest and it will be loaded as the new ‘trace set’ back in the main Graph Window!

i e, e N, D¥Nertia2 File Explorer - Metric
L 2 . L 2 L'
DYNOD O ting Mod, 7 _ terged [Averaged) Run created from @ -
= %@ % ||“'6' :a"%we' 0803 kw | 1 @ L e MTH TL1R00 Sample Fiun 1.07N3
. 5 Tarque 10507 NM Mth:de TL1000 Sample Fun 2 DYNE v
2P Fun 3id Gear 3l 3 ‘ File Unlocked #® | ] Raller KPH] Engine RPM] Engine Kiw| Engine Nm| Data 1] Data 2| Data 3] Data 4] Data 5] Math 1] Math 2[Loss %[ ~
619000 Sarple Ry T Timmed DS * @ ®| 55,8470 [7300 7890480 [103.1480 | 0893 [0693 [71.22 |0.620 |12.37 | 0,000 [0.000 |00
.0 TL1000 S ampls Run 1.DYN3 . Nllir=yme o b KT R 7947233 [103.2208 |0.893 [0693 [71.10 |0.397 |12.37 |0.000 [0.000 [00
w [JiomE Sampie Run 20X [ » 1520367 | 7400 7367265 | 1029976 |0.832 0682 | 71.10 | 0520 [12.37 | 0.000 | 0.000 0.0
| e a . %%:’N i 1631315 | 7450 B0 41005 | 103 0317 | 0833|0683 | 7110 | 0347 [1237 [0.000 [0.000 [00
ertia3 Run Files
@ 711000 with Dyno Losses DYN3 4 . 164.2130 | 7500 8058356 | 1031238 |0.895 [0.835 |71.10 |0.279 [12.37 | 0,000 [0.000 [00 . L
R4 55 N AN D 5140643 [102.9261 | 0898 [0.699 [71.00 |0.387 |12.37 | 0,000 [0.000 [0.0 éTlp- C||Ck|ng on
o, .® 3 .® 1664125 | 7600 5195523 [102.9750 | 0.901 [0.901 [71.10 [0.268 |12.57 | 0.000 [0.000 0.0 :
"sammun® Sagant » | 175108 [ 7850 8230777 |102.7079 |0.904 [0.904 [71.10 [0.368 [12.57 | 0.000 [0.000 [0.0 the preview graph
168.6057 | 7700 5262137 |102.3978 |0.904 [0.904 [71.17 [0.460 [12.57 | 0.000 [0.000 [0.0 : : :
169.7005 | 7750 9307303 | 1023966 | 0.905 [0.905 [ 7117 [0.340 [12.37 | 0.000 [0.000 [0.0 Image will bflng up a
170.7954 | 7600 9317535 [101.7791 |0.904 [0.904 [71.17 [0.423 [12.37 | 0.000 [0.000 [0.0 ;
1716903 | 7650 9355060 | 101.6295 |0.903 [0.903 |71.29 | 0.302 |12.37 | 0.000 [0.000 [0.0 cursor line and
— |i7z9851 [7500 5363511 _[101.0536 |0.896 [0698 |71.53 [0.576 [12.57 0,000 [0.000 [00 i i
Fower 174.0799 | 7950 5399630 [100.6912 |0.896 [0696 |71.66 |0.25 [12.37 0,000 [0.000 [00 hlgh“ght the
100.00 1751748 |8000 53.4ve52 [100.2156 |0.892 [0692 |71.77 [0.320 |12.37 |0.000 [0.000 [00 i
1762695 | 050 5400533 | 9361272 0888 [0688 |71.82 |0.378 |12.57 |0.000 [0.000 [00 Correspondlng data
177.3645_|&100 8436167 |93.44704 |0.887 [0.887 |72.00 |0.266 |12.37 | 0,000 [0.000 [00 i
e 176.4633 |&150 8447622 |93.89743 |0.882 [0682 |72.07 |0.307 |12.37 |0.000 [0.000 [00 in the table.
179.5542 | 8200 5443781 | 93,36526 | 0.876 | 0.676 |71.99 |0.352 |12.57 | 0.000 [0.000 [0.0
£0.00 180.6430 | 8250 5461997 |97.92078 |0.871 [0.87 |71.85 [0.310 |12.57 | 0.000 [0.000 [0.0
1817438 | 8300 54.75160 | 97.47393 |0.862 [0.862 | 7165 |0.347 |12.37 | 0.000 [0.000 [0.0
182.6%87 | 8350 S5.06117_|9r.27413 |0.858 [0.868 | 7160 [0.226 [12.37 | 0.000 [0.000 [0.0
70.00 163.9735 | 9400 5519030 | 96.76593 | 0.853 [0.653 | 71.52 | 0.257 |12.37 | 0.000 [0.000 [0.0
1650284 | 8450 55.27963 | 95,95450 | 0.846 [ 0.648 |71.64 |0.285 [12.37 | 0.000 [0.000 [0.0
60.00 186.1232 | 9500 95.37536 | 9580975 |0.842 [0.692 |71.73 | 0.308 [12.37 | 0.000 [0.000 [0.0
167.2015 | 8550 556152 |95 71600 |0.840 [0640 [71.78 [0.191 [12.37 |0.000 [0.000 [00
w000 1683129 | 8600 5567058 |95 34571 |0.835 [0635 |71.77 |0.207 [12.37 |0.000 [0.000 [00
= 189.4077 | 8650 S5.6245 |94.80386 | 0832 [0632 | 7161 |0.224 [12.37 0,000 [0.000 [00
150,602 |&700 550731 |34.27761 | 0828 [0.623 |71.37 |0.23 |12.37 |0.000 [0.000 [00
40.00 1916374 |&750 8583307 _| 9373397 |0.826 [0.626 |71.29 |0.246 |12.57 | 0,000 [0.000 [00
192.6922 | 8600 5599167 | 9330576 |0.825 0625 |71.61 |0.220 |12.57 | 0.000 [0.000 [0.0
2000 193.7871 | 8650 9592343 |92.70447 |0.823 [0.623 |72.00 |0.224 [12.37 | 0.000 [0.000 [0.0
- 194.8819 | 8900 95.84566 |92.10026 |0.822 0822 |72.00 |0.226 [12.37 | 0.000 [0.000 0.0
1959768 | 8450 9583012 | 9156970 |0.822 [0.622 | 71.86 [0.223 [12.37 | 0.000 [0.000 [0.0
20.00
10.00
0.00 — 0
4500 4970 5440 5910 6380 SRBPE'P 7320 7790 8260 8730 8200 w

above, just below the green “File Unlocked” text box). You can also use the search function for finding

F‘-‘ You can browse folders to view the contents of, or to store runs into, by using the ‘Folder List’ section (shown
DYNertia3 files on your PC.

| Note: If you are selecting a Folder that you wish to use to save runs into then press the ‘File Storage’ icon (top
* == | LH). It will be this Folders content that is shown when then saving runs in the main Dyno Window!

dTip- ‘DYNertia File explorer’ can be opened from the menu option ‘View/DYNertia File Explorer’, by pressing ‘ctrl + F’
buttons or from the ‘Trace Set Controls’ (coloured boxes under graph) as discussed previously.

Creating/Deleting new Folders to save tests into

i o e ; + s i

| File Unlocked Raller KPH| Engine RPM | Engine k| Engine Wm| Data 1{Data 2| Data 3| Da Next to the Folder ||st |s a blaCk arrow “”', ‘C||Ck|ng’ on th|s
| 6550641 | 3050 11.13377_| 3487097 |0.945 |495.4 7052 |21 .
=P ] [ee 58029 [z100 1310883 |33 (0929 [sone [er [ Will open @ menu that allows you to create/delete new
a - E7FRA17 | 21R0 1R 0RA TAREN4AAR 10933 [RN3K | 7072 21_':- Folders eas'ly
=T = .
| = Program Files Enter a New Folder Name _ _ i 3
EI 5 D Nertiad Py | n: : R .
:I A Samels : WThe New Falder will be under the curent Folder gl Z == Once you type In aname, press the bUtton Shown
. . u 2 - | to create the Folder and also set it as default. It
g ] . . . .
! ®4[u#" FILE / FOLDER DELETE WARNING ~ (lm= & & | willthen be used to save files into and view when
e o 5|2 —— explorer is opened.

L/ 03e3s | ana |JU|’OJJU |ou|4oa.J |u.:|4r B |ru.:|4 |21

o Trmom Toane 1o m 1o

Pressing these buttons will delete a test Run file (disc/eraser icon) or respectively a Folder (cross
icon)

)

Note: Standard ‘Windows Explorer’ (‘My Computer’) can also be used to delete, create or move Folders and files!
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Basic Analysis of Saved Data

IDIEC

Basic analysis using the main GRAPH Window; refer to the full DYNertia3 manual for details.

The main Graph Window can be used for overlaying and analysing data from test Runs.

¢ DYNertia3 - Metric -
File Setup Scales View GraphText Utiliies Help —___—
e e T T e e Ve T e T TRACE SELECT |
168 1.28 1500
2.00
169 1.22 1350

80.00

\ ool ol Getfeeag] weoof so s nesel oool ood ool o
E SETRE) EREXEE SRR

5510

250 320 8280 5730 2000

38 600

061 0

‘.

150 1.15 1200

131 1.09 1050

mmmmmmmwmmw 5t 450

v

To analyse a trace choose the trace of
interest by selecting it with the buttons
underneath the RPM/speed gauge and
then ‘Click’ on the Graph Window. The

113 1.02 s00
=l coloured cursor (matches selected
e roce bt Grzphs «m|  trace) will indicate via the gauges the
f Trace Set  Power Torque Data Ch1 Data Ch2 Data Ch3 Data Ch4 Data Chs Slip % Maths 1 Maths 2 DL Loss % Values present

‘Clicking’ in the graphs Right hand side
(where the scales are) will display the
‘floating’ data Window as shown to
reveal information for all the traces.

v

) .00 900

RN

1

&,t.

Click to Show/Hide Trace Set Data Values]

SELECT

i i

|| P e

P=T—1=2="] 2|
4LOAD | Visible 2

4| E=T==2= 2
ALOAD Jv Visible

dLoaD v Visible

J 4LOAD

5 V\s\b\e

825 0955 780

Holding the mouse over a data box will show that data Channels label (e.g. Exh Temp)

dTip- Don't forget you can ‘zoom’ in or out of the graph, use the “<4 » A v” buttons in the lower graph corners.

‘Click’ on the “?” button in lower Left Hand graph corner displays a graph summary.

rl
Pl Filenarne - |C-\Program Files\D'YNertia345 amples\TL1000 Run 002 DYN2
‘ s L ’ H Gear / Ratio Configuration General Configuration / Settings Fiun Surimary
Double C“(?klng_ on any rC-)W in the graph Ralio Used 2.835624:1 Ratio 4 Date of Run fiorzra FunDualion: | 5.056305 Seconds
summary will bring up full information on that Gearfiaint 11 Time of P ST O T T
. i 11
trace (Shown R 19 ht) E:: :::Zi e Dt Yersion [Fite Type - DYNZ - DBV - 3.0.0 :ﬁ* zﬂeed 216.8337 KPH
§ ) [Zeas5241 Amiient Conectian SH oWt GELIE 55 (55
il wrature 26 Degrees C Max Torque 97.52836 Nm
4| DYNertia3 Graph Summary e [ miliBar ): 997 Inertia 49 Ka/M™2
DoubleClick on a ROW to display Trace Set Information - %) 34 Loss Conection: [None
BT S e e DYNertia3 | .- Factor(%]:  |1.007258 RAD % [94.3973 Loss File: -
Mod Correction - SAE JEO7
Source FileName |Min RPM |Max RPM|Max Power |Max Torque|Correction |Mode — JCanection s
Last Run Mo Trace Set Loaded INA RIS [EA TMAR, TNfA Inertia Mode: Continuous
Trace Set1 |TL1000 Run 001 3000 984013 833126 kvy  9B.07B9Mm  1.007256 %% Ineria Datsd SosleMin: [og1  DaeChION [
Trace Set 2 |Merged run2 002 and 003 /3000 983856  B31644KMW 97.5512MM  1.007256 % Ineria DatatSealeban: [0 DEaCh2ONif ’_=_* =
Trace Set3 [TL1000 Run 002 3000 10095.65 837097 kv  97.5284Mm  1.007256 3% Ineria Dats25caeMin: [ DaefnON
Trace Set 4 : DataCha ON : [ | | Benerdl Comments
Data 2 5cale Maz: [1500 PN
Secondary Graph Screen Dasdscskbin: o ats 7
Source FileName |Min RPM |Max RPM|Max Power |Max Torque|Correction |[Mode DatadSealeMar: [227
Trace Set5 Mo Trace Setloaded IS [l INfA [l M| [fA e —
Trace Set b |Merged run 001 and 002 3000 983856 831644 kvy 975512 n 1.007258 % Inertia 0
Trace Set 7 |Merged run 002 and 003 3000 953556  831B44k\¢  97EB12Nm  1.0072558 % Inertia Data 4 SealeMax: [200
Trace Set 8 |No Trace SetLoaded I INfA MNAA, MNfA K178 [fA Data 5 Scale Min:  [g
Trace Set 9 (No Trace Set Loaded /A TN/ R M MMAA TN/, Data 5 Seale Max:  [45 03
Maths Configuration
Math1Tile:  [Maths 1 Math1SealeMin: [
Expressions
Math1Deso.:  [Calculated Math1ScaleMar: [5o00 used for
Math2Tite:  [Maths 2 Mah2ScasMin: o hay e
aths aths
Math2Dese.:  [Calculated Math2Scale Max: [5000
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(&

BDNE

Windows for Further Analysis of Saved Data

A brief over view of more complex analysis, read the main DYNertia3 manual for many more options and details.

# 'DYNertia3 - Torque Analysis KJ
N 1l N Peak Torque  Peak Power Grapha - Low - 2 s Grapha « High )
@M B frowe e (o PR — oo - IEEER SR D¥Nertia3

No Last Run Loaded TL1000 Run 001 Merged run? 002 and 003

100

Torque

000.00 M 000.00

TL1000 Run 003
MO0 M M 0.0
90,08

M 9265 Max Tor APM 6735

97.55

M 6697

Torque analysis- Area under curve, averages, peaks, stats

‘

a Nle A %-D \[-“_‘“’ kb o [ ] DYNertia3
Lot Togot IR+ ombio Spon (RS Aot Lons G Lombao Dovioon [N new EEEEEE)
Deviation from Target Lambda [LeANer

RICHER [RicHER

Load the test runs you wish to analyse into the GRAPH Window
first using the trace set boxes as already explained.

Most Windows used for analysing saved data are in the menu option "View’

Pj e S i L el
HALOAD ¥ Visible
L IR 4

Note: Windows may only be relevant if the required data was collected e.g. Lambda deviation
Window is only valid if you are recording Lambda into a data channel.

/

B /| Trace Sot - Data Values
Wde Trerspwrent Osbowrd

I8 o5t Run Trace Set Data
Power ChiData  Ch3Data  Ch5Data

Individual trace set- Detailed study of single Run data

710¥Nertia3 Trace Set Compare - Lambda B

O =] 2] 52 B or o701 82/03]54 w5 ]es oY 6451

DYNertia3

| -5.003]

Lambda/AFR deviation- How far from the target air fuel ratio Compare- Difference between Runs (smoothed)

47 ovvartiad

H

i 0 PoteR Thoes

5] F4]

o200 o< o350 Woooo =00 ]
EEEEECER 128.35805 ]
T AOEEEER
EEEETE EEEEETET
T S

e I e AR

e I EREIER)
]

B - EEE - G
ST -

EXETEE

concepts.

www.dtec.net.au

Point to point- time to accelerate between RPM or speed points.

There are many more options for getting the most from your testing. You
can even export data directly into Excel to try out your own analysis
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VHE

&

Shortcut Keys

In the menu ‘Setup/Software/General’ is the ability to allocate some functions to the ‘page up’ and ‘page down’ keys.
This allows the opportunity to use wireless ‘presenters’ to control some dyno functions. Of course there are always
wireless keyboards available that can be used.

[ Lambda / 4FF | Display 1 Ratio's
f wheather Correction T Run T Outputs
[ Pasawords T Syztem T Run Comments
Praint by Paitit T Graph T General

Metric / Imperial

Iv Use Metric [ 51 ] Units

Remote "Fage Turmer'' Actions
Select an action for the Pg Up key

Polip

Media [|Start / Stop Run
Save Point by Point D ata
[ EfFine RPM/Speed Increaze
Coarse APM/Speed Increase

v Check &'Warn

Data Conzistency

[v Large Warning

Select an action for the Pg Dn key

ot j

Fine RPM/Speed Decreaze
Coarse APM/Speed Decrease
Autolne / Save / Cloge

dTip- ‘Page down’ can be set to
“Autolnc/Save/Close” end this can greatly speed
testing. “Autolnc” is to automatically increment a file

name rather than re-typing it in!

é DYNertia3 Keyboard Shortcuts / Keys
Key / Key Combination Function Scope Key / Key Combination Function Scope
Start / Staps recarding of a Run All Bun Modes Small decreaze in Load Contral Load Contral fitted, Manual Mode
Crl Space F1 Target RPH
Open Clear Graphs YWindow Graph Mode Small increase in Load Contral Target Load Contral fitted, b anual bMode
Shft | Del F2 RPM
Current : MO function selected Depends on User selected function Large decrease in Load Contral Load Contral fitted, tanual kode
Pq U p F3 Target AP
Current : MO function selected Depends on User selected function Large increaze in Load Control Laad Contral fitted, Manual Mode
PgDn F4 Target RPM
Open DO'YMertia3 File Explarer Graph Mode Set Fun Minimurm BPM ¢ Speed All Run Modes
Citrl F F6
Open Second Graph Window Graph Mode Set Run Marimum FPM / Speed All Run Modes
Ctrl S F7
Open Individual Trace Window Graph Mode X X X
Cirl | F12 Tongles between RunTime Gauge Load Contral fitted, used in Multi

Screens

Maritor Mode

The menu ‘Help/Shortcut Keys’ lists the shortcut keys including those that are user assigned e.g. PgUp & PgDn

dTip- There are settings in the in the menu ‘Setup/Software’ that

also effect the speed of testing-

Auto Display Graph of Last run: If you turn off it won’t jump to
the GRAPH screen after every test for analysis.

Main Graph-Auto Shift Traces Right: If you want to compare
each run as it is done then this allows the previous runs to

remain visible (only relevant if the Auto Display above is turned

on).

I DYNertia3 Software Setup ﬂ
il it H -
[ClEE] D¥Mertia3
( Lambda ¢ AFR T Dizplay T Ratio's
f About Run T Outputs

Passwords

System

Run Comiments

b
Q‘ Auta Display Graph of last n

| Auta Switch to Graph

* o Wwindow afer a Run
a, PR
Eraphs.-ﬂrﬁaqrg:e-s U

Graphs - Trace |D's

and Secondary Graphs

|
. ﬁr!:l'il'mﬂn&s. L ] j..

W Plot Torque BELDW Power Traces

Add Bun Power and Torque to Main

L4
2 3 .‘ Main Graph - Auta Shift Traces Right .‘
v [~ Auto Shift Trace Sets Right after Run ’.

L]
. ’.

ay s
Graphs - ﬂF‘M .&ﬁaﬂ E!ags-
[ "Pad" Run Min & Max values

Graphs - Power / Torque Scales =

Gmp}“--Illll!E.E.‘
.

[v Use preset values above SKW/HP

g

www.dtec.net.au

24



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

Troubleshooting

Assessing test results- Poor settings

DYNertia3 Quick Start (Brake OL- Chassis type) UJ r':“ (>
DU | J

Most poor results are either due to electrical interference (via PC, accessories or DYNertia hardware) or from poor

selection of start and end points for the test.

Power Torque
100.00 187.5
90.00 168.8
80.00 150.0
70.00 1313
60.00 125
50.00 B 938
40.00 75.0
30.00 56.3
20.00 375
10.00 18.8
00 0
4500 4950 5400 5850 6300 %7;;9 7200 7650 8100 8550 9000 :
OK- It has a good start point and decisive end
Power Torgue
2250
202.5
180.0
157.5
135.0
1125
80.0
67.5
450
225

- 0
S840 6320 6800

PO

Power Torque
75.00 LSS, Y000 450.0

67.5 T BN 405.0

45.00 i e

37.50 ‘ S

30.00 i || [

20 {1350
|

90.0

0.00 —_—— 0
2000 2160 2320 2480 2640 2800 2960 3120 380 3440 300

OK- It has a good start point and decisive end.
Note: Personally | would set the max RPM lower to prevent
the trace from dropping away and risking doubling back under.

Power Torque
75.00 ——— 4500

405.0

360.0

315.0

270.0

2250

180.0

2000 2150 2300 2450 2600 %75? 2300 3050 3200

NOT OK- Both these traces are running back under themselves at the test end. The trace should not run back under
itself or you effectively end up with 2 power readings for every RPM point and this is confusing to calculations we run.

Both the above files have a poorly set Max RPM (set in “Record Settings” field as below).

Record Settings

Maximum |
thn RPM m ~
Minimum v a .
Fun BPM 1888 j (start and end) at test time.
Current e
Ratio i}
B
~|

*—:-* Primary Mass

| Status : READY

NYN?

IC . NRNII -

There is nothing wrong with the data, just needs a better setup of max and min RPM/speed
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Assessing test results- Signal issues

«s0 NOT OK- Traces go back and forth.

This can be from ignition interference etc. but the image above is
lacking any large ‘spikes’ that this usually creates.

52.50
w00 Likely the engine RPM differs to roller RPM in the data so this
implies an issue i.e. roller smooth, engine erratic. This could be from
‘RPM adapter’ (if used) was getting bad signal (poor connection,

w0 jgnition missfire or even a rev-limiter cutting spark).

45.00
37.50
30.00

22.50

It is useful to realise the ‘power is calculated from the roller/flywheel
mass speed sensor, not the “TAC” input (RPM adapter) which is

0 used to derive ‘torque’ from the ‘power’ and is used for the X axis
graph scale (RPM).

L

0.00 0
2000 2430 2860 3290 3720 gg(v 4580 5010 5440 5870 6300

If you display the same data above in ‘speed’ mode (kph on X axis), and not ‘RPM’ mode it will remove the impact on the
graph X axis scale, however the torque will still be erratic.

Below is same data above displayed in ‘Speed’ mode (kph is the X-axis), not ‘RPM’ mode. Nice power trace proves the
theory that poor TAC signal was the issue.

Note: Best avoid the optional TAC input use if it's not
stable or interference is impacting it, choose another
RPM source option.

Power Torque
300 T -

‘;“1 7425
& 660.0

i S77S
495.0
4125

330.0

f 1 825
[ |

= . 0
00 710 1120 1530 1940 230 260 3M70 B0 W0 4400
_ 1

NOT OK- Power traces getting very erratic as NOT OK- Crazy data due to electrical interference
speed rises. Mechanical issue creating variations from the ignition system.

in shaft speed (vibrations or ‘snatch’). Greater

filtering will help somewhat but not a fix.
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