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Basic setup

TPS connected I_(_ &
: w
only to signal - &
.
Do not attach = I
gnd to avoid L=
L ~
Pin# DB 9 socket Ground loop " Fy
LABEL DESCRIPTION 1 sV Red/w X l @ |
An1 0-12v 12-Bit Throttle pos 2 Signal Wht ol E
. w
An2 0-12v 12-Bit coolant temp 3 Gnd Blk X < ©
An3 0-12v 12-8Bit trans oil temp [—o(" 2
An4d 0-12v 12-Bit Diff oil temp 1k ohm
AnS 0-12v 12-Bit Oil Press Pin# DB 3 socket DB 3 pin =
An 6 0-12v 12-8it Open ; sz v l :f:t/w :V 71 s I . o
i B-J4- M- o
Ang 0-12v 12-Bit Exhaust temp s
rL- RPM Low 5-15v Trigger - ECU or Tacho
ot e Pind  DBQ socket DB 9 pin | 2kobm
GND Connected to power gnd 1 sy Red/w 5v 1 AA
rH - RPM High | 1KHz HT input - See Connecting 2 Signsl Wht Sig 2 = SoNm —
Level RPM 3 Gnd Blk Gnd 3 y——’"_ﬁ—‘—ﬁ___
=
rG - RPM High sig
Level Ground See Connecting RPM
Lap Lap Beacon Ping DB 9 socket D8 9 pin
Active Low (Take to GND) - 1 S5V Red/w Svi -
: A e 2 Signal Wht Sig 2
Trig Toggles Logging ON/OFF £
3 Gnd Blk Gnd 3
100KQ Pull Down Included. 5-
Frequency 1 12V I/P 2KHz Max. in
100KQ Pull Down Included. 5-
Frequency 2 12V I/P 2KHZ Max. In
Pin# DB 9 socket Pin# DB 9 pin
100KQ Pull Down Included. 5- 1 Sy Red/w 1 Sy Red/w
Frequency 3 12V I/P 2KHZ Max. In " Signal Wht 2 Signal Wht
100KQ Pull Down Included. 5- —t—3 Gnd Bik 3 Gnd Bik
Frequency 4 12V I/P 2KHz Max. in
+5v Ref Out S50mA Max Out
®
SOmA Max, Active High, °
Stat indicates logging status out
STx Serial data out out
Gnd
SRx Serial data in in
+12vPower

12 V Battery



Godl| dffddatian aqajeigdion

« Gathearinftornaaitont tona k& énfiofonieted
Eng meeimggiddsisnsbased datglata
« Providtediiie ppeiformanceéeidshbiadkrthging
the Raed¢étevant
i Lap tides[splitfies Zef pée kulfis britheotefical S &
¢ Providiettieddivee b Blanss dnesititidical

Pa \\ -t Pal Pa N\

hdraNdteé Srdalecdbdied “hebldh chéskE OS S |

 Over tieny) | dovodippres exexspasiieptisplacetment
ete.



Deve npneein o DRala@cdgitiiion
sysiam- FS&HE eeefopene nédesging

Define duty cycle
FSAE Dynamic ever®ractice area

Design a test plag group input

i Driver
e sl Powertrain Brake Cooling

monitoring Performance

Select a Data acquisition system to meet
testing needs

Select sensors to meet testing
requirement

Design wiring and sensor installation
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TestPlanDesiga g k  f f RS@Sf 2 LIYS
Purpose of test: Driving at 100% performance simulated SAE dynamic eventMariparking lot
6 dzil & [ De®riniBevehicle operating parameters apdrformance .
Goals:a g K4 R2 &2dz ¢Fyad G2 I O0O2YLX AaKE
Vehicle health check performanced Y SSR (2 61 N/ RNA @S NKE
I Engine, transmission & diff. running temperature, Brake lining & fluid temps
I Engine oil starvatiog pressure drop outs
Drivers performance
I Lap time comparison, Driving lingslip time
I Braking rate & geaselsction
I % time at full Throttle, steering wheel angle input rate
Vehicle performance

I Shock position , spring & bar tuning optiondndersteer/ oversteer Grip levels; vector
acceleration

I Engine power levels , Spark advance
I Gear ratio selection Tractiveeffort optimized for track
I Brake energy cooling options
I Cooling- Radiator shrouding options
Build a matrix of testeventstoruqa C2f f 26 OGKS | ANBSR LJ |

0 K S A NAn&alysis pravides as many answers as it does questidimg not to do
what-if testing youwill get off track!



Start with a basic setup

Vehicle speed

Engine RPM

Acceleration lat & long
Engine & Trans temperatures
Throttle position

Steering wheel angle

Most engineers start data logging with basic channels then extend step
by step as they gain experience



Cinanree libstioant eaieopement
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Recordingparameters usindRaceTechnologlpL1 MK2 and Dash3

Channel Sample

number Source Description Units Rate Owner |Event req
1 GPS Vehicle speed kph 100 hz all all
2 CAN-Freq 1 LF wheel speedoptional wheel sensor kph 100 hz Tim/Jay 2
3 CAN-Freq 2 RF wheel speedoptional wheel sensor kph 100 hz Tim/Jay 2
4 CAN-Freq 3 LR wheel speedoptional wheel sensor kph 100 hz Tim/Jay 2
5 CAN- Freq 4 RR wheel speedoptional wheel sensor kph 100 hz Tim/Jay 2
6 Logger Lateral & longitudinaécc- internal to logger g 100 hz all
7 Logger Brake oroff g 100 hz all
8 Analog 1 Brake lining temp LF inner C 100 hz Jay 2-a*
9 Analog 2 Oil Pressure kPa 50 hz Brian 2-a*
10 Analog 3 Coolant temp C 1hz Rex 2-a*
11 Analog 4 Trans sump temp C 1hz Rex 2-a*
12 Analog 5 Steering wheel angle deg 100 hz Tim 2-a*
13 Analog 6 Throttle position- optional CAN % 100 hz Tim 2-a*
14 Analog 7
15 Analog 8
16 Camsensor Engine RPMcaoil trigger- optional CAN RPM 100 hz All
17 Logger calc Grip indicator = vector acc [lat & long acc combined] g 100 hz Greg
18 User defined Ft wheel slip = GPpeed/wheelspeed % Tim
19 Logger calc Engine power Logger cal from acc [F=ma] HP Luke
20 User defined Brake energy F=ma & work=F*distance kJ Jay
21 User defined Understeer= turnrad- steer angle Tim

Note: 2 a*- 1 If temps have not stabilized




Data Logger Selection

Remember when you choose a system you are getting
Into a long term relationship so spend time looking
at various units.

Start by looking at demo software

Is the software intuitive?

i
I Does it perform onboard or prgprocessing of data
:

|
|

Look at example plots to get an idea of plot formats

I Math channel capability
I Filtering

Spend some time talking to mfg. Reps and users
before committing to a system



Data logger selection cont

Number of input channels and type

I Voltage, single ended, differential, frequency, counter, event,
outputs.

Operating voltage
I 91to 32 Volts

Note: some loggers lock up when voltage drops < rated.

Regulated supply voltage to power sensors

I Typically 5 or 10 volg most production sensors
require 5 V Regulated excitation!



Data Logger inputs/outputs

Voltagec single ended or differential
Frequency counter/totalize pulse inputs

Event state hi/low

CAN/serial network inputs; Data from
vehicle control modules or add in modules

Outputs
I Warning light, RS232, control I.e. fan



Why did | choose this one?

Real time - health check & active driver performance
A Al & uppes and lower warning display of any variable

A Programmable alarm |lights to warn dri
A Se ct elap time fridelta sector time - Delta lap time - Lap counter
9ea 3t A Pr edi ct i vakulatioa pasediomyeur current completed sectors
A : 6‘* 3 B in this lap T and displays a prediction of what lap time will be. This
' ‘-“ 1 2 prediction is based upon the assumption that you will complete all of the
% OAsHePRO & . remaining sectors in the same time that it took you during your best lap
e by, A shift |lights programmable for ea. gesz¢
A Math channel calculations displays r e
A 5 display screen set ups
Hardware
A Bui | t3akismcc@dPoineter
A 5 Volt r egd tolserse supps/upp !
A -8 to 12 Volt inputs
A -4frequency inputs & Engine RPM input
c'h;;‘:;;“)i‘:‘*c‘i:ge":f;‘;"a" A up to 100 Hz sample re&
' A 2MB Removable memory c

position]
Software !!
¢ Integrated accelerometers A Mul t i p | e GPS variabl e
A Analysis software easy to use w/multiple
page post analysis pages
® Wide range of accessories A Math channel Bprkesr-ofpr o
A Software devel oped fo
o]
n

¢ 13 external inputs

A auto start/stop opt.i
A Histograms, pe xypbotinga
GPS mapping, predictive analysis
Predictive Lap simul at
A Calculated corner radi

O S = O






Vehicle Health Monitor
Sensor list

Engine coolant temperature
I Upper alarm set = 112C

Engine oll pressure

i'YRSNI LINBRA OU SR -ifthanelSe &
ransmission oil temperature

I Upper Alarm = 150C

Diff oll temperature
I Upper Alarm = 150C




Sensoisskiadiion

Engine coolant Thermisterapar wmampmnc
I 1/8 NPT w/5M\egsupply range =40 to 150C i

Trans Temg Thermisterapa1 yec . .
I 1/8 NPT w/5\Megsupply range =40 |
Exhaust TempK-type

I Omega engineering & Race Technology amp

OIl Pressure Capacitivea Dal mMHpTnnnano 2NJ
I Y2 NPT w/5V regulated supply, low cost & robt

e w&: A &
I 10 to 90 PSI Range st WE‘\‘“

Throttle Positiong Connect to TPS Sensor




Wiring diagram

TPS connected

—

only to signal - &
Do not attach =
gnd to avoid L=
L ~
Pin# DB 9 socket Ground loop " Fy
LABEL DESCRIPTION 1 sV Red/w X l @ |
An1 0-12v 12-Bit Throttle pos 2 Signal Wht ol E
. w
An2 0-12v 12-Bit coolant temp 3 Gnd Blk X < ©
An3 0-12v 12-8Bit trans oil temp [—o(" 2
An4d 0-12v 12-Bit Diff oil temp 1k ohm
AnS 0-12v 12-Bit Oil Press Pin# DB 3 socket DB 3 pin =
An 6 0-12v 12-8it Open ; sz v l :&::/w :V 71 s I . o
E B-J4- M- =
Ang 0-12v 12-Bit Exhaust temp s
rL- RPM Low 5-15v Trigger - ECU or Tacho
Lavel e Pini  DBY socket OB &l |0k
GND Connected to power gnd 1 sy Red/w 5v 1 AA
rH - RPM High | 1KHz HT input - See Connecting 2 Signsl Wht Sig 2 = g
Level RPM 3 Gnd Blk Gnd 3 e ’"_ﬁ—‘—ﬁ___
=
rG - RPM High sig
Level Ground See Connecting RPM
Lap Lap Beacon Ping DB 9 socket D8 9 pin
~ \ _—
Active Low (Take to GND) - 1 S5V Red/w Svi
: A e 2 Signal Wht Sig 2
Trig Toggles Logging ON/OFF £
3 Gnd Blk Gnd 3
100KQ Pull Down Included. 5-
Frequency 1 12V I/P 2KHz Max. in
100KQ Pull Down Included. 5-
Frequency 2 12V I/P 2KHZ Max. In
Pin# DB 9 socket Pin# DB 9 pin
100KQ Pull Down Included. 5- 1 Sy Red/w 1 Sy Red/w
Frequency 3 12V I/P 2KHZ Max. In " Signal Wht 2 Signal Wht
100KQ Pull Down Included. 5- —t—3 Gnd Bik 3 Gnd Bik
Frequency 4 12V I/P 2KHz Max. in
+5v Ref Out S50mA Max Out
i
SOmA Max, Active High, ®
Stat indicates logging status out
STx Serial data out out
Gnd
SRx Serial data in in
+12vPower

12 V Battery



¢« ThermistarTempatatueeSensar Wiring

2 Wire resistive temp sensor

use 3 "pull up” resistor to convert the
changing resistance to a changing voltage:

. +5v reference out

1 Wire resistive temp sensor

1 wire sensors are the same, but in this case
the 2nd wire on the sensor is ground

; . +5v reference out
. 4
1k (typical) . 1k (typical)
NP
Voltage out to Voltage out to
analogue input analogue input
Wire 1 Wire 1
E 3
#
O Wire 2 Temperature sensor (principle)
1 Electrical connection
2 Housing
Ov or ground 3 NTC resistor 1 ground via
—  sensor body

-21025106 = dual-terminal... is the Saturn number for the ETS/ECTS
{Engine Temerature Sensor/Engine Control Temperature Sensar), the
switch that controls the PCM/air-fuel mixture/cooling
fan/transmission/etc.

Wells - SU1425

Echlin - TS5587

DEM - T510193

AC-Delco - 2131138

SMP - TS356

-21020124 = =ingle-terminal... is the Saturn number for the CTS
(Coolant Temperature Sensor), which for the operators who understand
the importance of gauges, controls the temperature gauge.

Wells - TUZZ7

Echlin - TS6023

DEM - TS10128

MPE - TS60235B

GPS - 385146

Factory Air - 36462

BW - WT3029

Meihoff - TS71271

SMP - TX73



Saturn 21025106 temperature sensor
1991 1 2001 Saturn w/1.9 $11.99

Temperature [F] =y = -1.7345x*5 + 22.563x°4 - 112.556x"3 + 269.87x"2 - 353.73x + 36547 with 1k pull up resist:

Temp efTor Circuit
Sensor Voutw'lk  Pull up using best calculated
resistance puliup Resisior fit formula  w best fit (/".l";l\-,
tempF  tempC Chm resishor Value temp abowve F line F i
-40 40 100885  4.9508 1000 -40 326 74 | e
-3 35 73437 49328 1000 31 287 23 + 5okt N A
23 -30 52504 40067 1000 22 234 14 ,n__| >
-13 25 38683 48737 1000 -13 7.0 410 ;I"M\'{ VW
-4 20 28582 48310 1000 4 0.2 532 1000 ohm
5 -15 21371 47785 1000 5 03 52 Temp sen
14 -1 18120 47079 1000 14 10.0 410
73 5 12281 48230 1000 23 21.0 20 i
az 0 B30 45192 1000 a2 322 02
41 5 7263 43040 D00 a1 43.0 20
® 15 4 4mn wm @™ es 28 Vaitage vs Temp F
s 20 3511 28018 1000 . a0 5 15 Mote: w1000 ohm pull up resistor
77 25 2705 3.8825 1000 77 BT 0.3
Ba a0 2240 3.4568 1000 ] B4.0 20 150
&5 32 1206 32181 1000 4 o 28 y = -1.7345x° + 22.563x" - 112.55x° + 260.87x" - 363.73x +
104 40 1485 26716 1000 104 101.5 25 s
113 45 1185 27221 1000 113 1117 13 300 +
122 50 Q80 24747 1000 122 122.3 03 R? = 0.9993
131 55 B09 22360 1000 121 132.8 18 250
140 BO a71 2 0078 1000 140 142.3 23
140 B85 550 1.7928 1000 149 151.1 21 \
158 70 4680 16063 1000 158 150.2 432 200
167 75 305 1.4158 1000 167 167.0 0.0 \
176 80 334 12519 1000 178 174.0 1.1 w 15
185 g5 283 11028 1000 185 183.2 18 o
104 B0 2415 0.6736 1000 104 191.8 23 E
on3 o5 207 1 0.A578 1000 203 201.0 20 = 100
212 100 178 07555 1000 212 2107 1.3
721 105 153.6 08857 1000 721 2208 0.4 50
| 110 133.1 0.5873 1000 230 2306 08
puc. 115 115.7 05185 1000 739 2405 15
248 120 100.9 04583 1000 248 250.2 232 o T . T . .
257 125 883 04057 1000 257 2505 -25 0.0p00 1.0000 2.0000 3.0000 40000 o 65.0000
266 130 775 03506 1000 268 268.3 23 50
275 135 88.3 03197 1000 75 276.5 15
284 140 60.3 02844 1000 284 284.3 03
203 145 534 0.2535 1000 203 2014 16 -100
a0 150 475 02267 1000 202 2978 4.1 Volts




GM pressure transducer scaling GM# 12574309 & 12574403

Pressure PSI = 32*VVout-16

100
20

80

OUTPUT
(% vecl 60

40

20
10

TRANSFER FUNCTION

/////lmmca:ﬂ////

Yout = 825 « PIN + |0 P
4 PIN = INPUT PRESSURE IN PSIG -
Vout = OUTPUT VOLTAGE IN ¥ Vcc .-

o s 2% F .5, WORST CASE
ERROR BAND FROM
-~ | 0068 -40C TO 135C

KPC 2 )6 PSIG LOW CAL. POINT

7/.///|mmmm////

5.0 20 BO 128
PRESSURE IPS5]G)

S5V B+ wvent
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