Autocal.V6 Professional

This are a series of 10 screen shots of a very small portion of Autocal.V6
Professional Software. There are over 70 graphs available for analysis
and you have the ability to import two other RSR ECU calibrations and
compare them with your prediction.

In addition there is an an extremely details Point Edit section that allows
you to import a specific RSR ECU Calibration and to manipulate it bit by bit
and auto load specific tables form your prediction.

There are over 1000 macro buttons to aid in navigation and to provide
automated editing functions. Entries are made in the Yellow fields.

Main Menu Return AUTOCAL.VE Professional Edition REREWDEE DSDVDTS
ALTOCAL Tutona Copyright RB Racing/RSR Diate: 15 Aug 05
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SUTOCAL VE qiees wou the sility o Predict, Analyze, and Edil your RSR Fuel Ingcion's Programs
SUTOCAL VE wal garwerate Afocal TXT hles (complets ECL Cabbrabans) and rarstar tham 1o the
FLEEL Duractory with e simpls salachon of ons button. The ALTOFMP File Lty which rasidas
beedweean he FUEL and AUTOCAL VE programs wil Iranslats thess TXT Files inta FMP files that can
be read by the FUEL Program, and FMP Files info THT files for analy=sis or aditing in AUTOCAL VE

Bl i Menws SYSTEM CONFIGURATION: [ | Enter Data in Yellow Cells:



1. Emgine Dusplacemant Your engine's capacity in cubic inchas. To convert | 113 | Cubic inches |
Cubic Cenbmeters enter equals

Compression Ratio of your mobor (e, 8.5, 10.5 elc B 1 Comp Falio
2. Mazimurn RFMW This is the bighest BPM wour motor wall ron, Typically Band | bt rnunm RFRA
vouwall chaose an RPM that is shightly Fegher than the fughest rpm that wou
willl ren, and one that is didsible by 18 Example; Youw vell rey vour modor
to TE00 RPEM, 50 wou chooge 8000 BRPM which s 16 divisions of 200 RRM.

Trigger Data
3 A ColTach Trigger: Indicate the rumber of tngger signals per rpm (1 fo 4] 1 |Pusee par P
B: Tngger Choice: Coll negative or fach signa =1 Hall or Maghetic migger =00 1 [ifssh{1k il ophi
=, HabMagnetic Trigoer: Tots teeth, achual plus missing ex. 30 = 28 minus 2 30 |Dpt (Trgger Teeth)
O Halibagnehc Trigger: Missing festh, i & if 30 rmenus 2 or 28 enter 2 2 |Opt finus Tasth)

4. Manifold Absolute Pressure (MA P )Range. Five choices are available |75 B4R Sensor | 0 |
A 75 Bar (225" Hg o 0" Hg) This is a spacialy coded application Mo = Zera, [ e "0
for appbcatons that fall bebween S and 1 BAR | |f wou program your Yee= 25 hain
apphcation & % Bar and find your idle 15 on the 15t Row (15" Ha) or =

if wou program your spplication for 1 BAR and find thal even under
hard decell your vacuum never gets near the first few rows, use 75 BAR

b. 5Bar (15" Hgto 0 Hp) Used on high output engines with smal | 5EAR Sensar | 0 |
vacuum signals et ide and cruise i e, less than 15" Hg. Most motor- Enfaer Zero i ")
cycles tall inko this category and some race cars wath radical cams., abways.

Selecting this calegary will double waur fusl map resclubion dwsr 4
1 Bar system. Uses a1 BARM AP sensor Enter zeroie "0

. 1 Bar [30" Hy to 0 Ho) Almost all cars that are normally aspiratad |1 0BAR Sensor | o |
will be configured as 1 Bar. Wost autos will ide with 20" oF mare of Mo = Zero, |e 07
gnginae vacuum. Uses a 1 BAR M AP, sansor Yas = 1




d 2 Bar (30" Hg to 15 PSI Bocst) Turbo or supercharged applications [20BAR Sensor | 2 |

up to 15 PS| positive pressure. Lises 2 BAR M AP sensor Mo = Jera, e 0"
Yag =2
e. 3 Bar (307 Ha to 30 P51 Boost) Turbo fsupercharged apphcations |3.0 BaR Sensor | 0 |
up o 20 PS5l positive pressure. Usas 5 BAR MAP. sansor. Moo= Zero, e 07
g = 3
5. Injector Arrangement. RSR fuel injections can be configured to run [Single Injecters | o |
in gither a Single or Staged configuration, Single means all injectors in e Erder Zero e 0"
system are "pnmary” and they fire once each revolubon of the crankshaft
FHaged means the ineclors are amanged &5 "primary™ and “secondary” with Kain

the pRmary injectors finng once each crank revolution and the secondanes
ramaining “off until they are neadad whan thay Kck in to supplement the

primary injactars. Typically, when wou run staged injectors there will be |Staged Injectors | o |
by irpeclors per porl: one primary and ane secondary. Slaged injeclors are Mo = Jera, e 07
usad in high output appecabons whers one injactor cannat supphy @ndwah Yas= 2

fusd b the inlet port

& Mumber of InjectorsMyps of Igector in the Syslem. Yowr RSR Fusl Injection Injectors 2
supparts up bo 16 High Impedance {12 to 16 Ohm) injectors. Earty RSRE ECU's Low Img or Hgh inp | 0
vill support up to beeo lowe impedance (2 to 3 Ohm ) injectors. ¥ ou must enter Typa: 1if Low ;
whather you are running low impedance injectors [enter 1), Else "7 [Zero) Type: O [zero)if High;
Manufacturer's Rating
7. Imjector Capacity. Your injeclors Static Rating in PoundsHour or in CC's LbsiHour 71.43
par Minute.  Static means the injector is simply “shorted” open and is then Faated P35I 435 |

rated in CC's per minute or Pounds™our 2k a given fusl pressure. If anin-
jechor Manufacturer (LUCAS, Bosch, Rochester, Mippon Denso, Semens
Tomeo efc) gives an injector reting they will @so stabe the fus prassure This Applicalion's

al which the injector was lested at. Typicaly this is 3.0 B4R or 435 PSl Suggested Inechor
RSR Fusl Injectors (@43, 5P31) are available in' 160,185,195, 210, 225, 240, 270, |Lnser::ur EG-B‘.E! |359-l|




|31£J, E-T:I_ 420, 440, and S00ccimin ralings. Use calcuator balow bo cormeard eo's

[Pl iSystem) | &= |

to Pounds per Hour, Equals.  Alcohal Livtr Mitro Lt | 129

Flease note that RESR EFI Systerns bhipcally use 55 pa Fusd regulators
i3asoline Gasolins

equals  [mallihe ] | 38 [BAR | equals | ss | PSI

5. E}-ﬁl&m Ul Frossure. Enler oL syslem’s fuel pressure. Al BE=R
Fued Injeclion Syetams come with 55 P51 Fuel Regulalors. 1f your
wveficla Ras a diffarent fual prassurd anbss il in &lbar P51 or BaR. To cormvert

a0 S

9 Brake Specific Fusl Corsumphon (B 5 F O ) This 15 your @ngins's re-
gquerament stabed in pourds of tugl per hour Faf it requires ba suppart 1 Hp

af ful thratle, AUTCCAL{TH) has e ablly I program yoeir ECU for gas,
alcabalmethana), of swsn nilkomsthans. Enlar your desired BSFC, or use
thie default figures of. .5 for Gasaline, 1.1%5 for Alconol[Mathaned) , and for
rira aniber your % Midurs: | o [Percent Mitro equats aBSFC of | 53 |
The parcertags you hange the B.S F O wil affect the enlire fusl map. For
imstance if you lower the BSFC from 5 1o 45 youwwall lean oot the map 0%

0. Idls Reguremants. AUTOCALTHW) will predict your sysbem's ide fus
requiraments and gives you an adustable Correchion Fackor [CF ) 1o fins-
tuna this prediction bo wour parficular engine, Thras idke catégarias ar

&. Idie Wianifold Pressure: You need 1o know the In. Hg of vaouum
| or KPa) your maotor ides at when et normal aperating femperaturs,
This is influsnced by inkst design, camshafl liming =ic. and

kiain

Syetem Pl 23]
Zorrached LbvHr. | 5032

[EsFc | ns |
Gas =5 Alcohol = 1.15
Mire : Calculats BSFC

Zasoline can vary from
AT 85 (5 s avg.)

5 for 2 Wahee Motors

A5 for 3 or 4 Yake Wotors

[1428] Incheshg |

can range from §° Hig ona modern motorcycle toe 22 Iljg Or MarE on
_ @ passences car DimalkiloPascal | eauas  osel inches Ha



:IH DASSENgEr Car |ll1.3|HIuF‘:a-5cal] a0ualks |19.EE| Inches Ha. |

b Idhe Speed: This is the RPM wou want your vefecke o e at when [iooo| FPMIde |
it is at normal operating temperature. ALUTOCALITRA) will draw a curve
from O Deg F bo 255 Deg F. Massmum enbry is 1300 RPML

¢. Projected Idle ime in Miliseconds [1902] Miliseconds |
d Idie Misture Correction Factor: AUTOCAL(TM) allows you o fine- [CF{1ostarty | 2 |
tune vour idke mixdure va a Comection Factor (CF.), IF vour normal Mote: Autocsl assumes
operaiing temperature idle is 5% rich then you can enter a CF. of 85 You are using High
and AUTCOCAL TR} will redraw the idle porbion of youwr fusd map, With Impedance [ Saturabed)
arange of 0.00 0 2.00 wou can ether richen or lean out your idk Injgctors of 12 to 16 Chm
from wour inibial stariing point of 1.0+~ 100%

11, Omygen Sensor Programming.  Selecting Enabled puls your RSR Fuel 02 SENSOR

Injection under Closed-Loop confrol. Your RSR ECU will then try to main- Enabled | 1

tain @ specihc anfusl ratio (wplcally 14.7:1) a3 long 85 cerlain programm- Mo = Zaro, & 0F

abls temperature and RPM condtions & meat. Selechng Disabled puts Yes =1

your RSR Fugl Injeclion into Opsn-Loop conlral ie. no O-Sensor cormachon. |D| sablad | ] |

Cpan-Loop should be used during Fusl Mep development (calibration) and Erter zere g, 0"

whizn Leaded Race Gas is used. Par 12 & 16 describs wideband operaion.

a Minimum Temperature: Enter the engine temparature at which | 20| Degresr |
wou wish Closed-Loap operation to bagin. Range 1s 90 to 250 Degrees

b. Drop Out RPM. Cheose an RPM BELOWY the Drop In RPM. This | =00 | RPM |

presents the O-Sensor from swatching off and on as you are nesr the
Cirop In RPM. Typicaly this is 250 REM less than bhe Drop In BELM.




¢. Drop In RPM. Choose an RPM whera you wish O-Sensing bo | 10m] RPM |
begn Twpicaly tis is the point where your vahicle wil aperate

smoothly while under O-Zensor conirel. This point can be balow or sbove the

desired idle speed. For smooth operalion bo ofcur 2 this point

thvee Tusel s has o be sel close to Stoiciomatry {147 1) whien e angine Main
I &t normal operaing temperature At ide when the engine 1S wanm and
out af its warm up curve you can vew the carraction factor in the Contral

Fared of your FUEL Sofware. The 02 CF. should be near 1.0 [ 92 would indicate 8% subtrachan).

d Sensor Sshpoint: This is the target point for closed loop operabon below Eu'r Fuel Ratio - 1] 147 |
172 throttle for both stendard and wadeband oxygen sensors, With standard  Enter{only): 22, 205,191,
hrgbed coygen sensors your BSR ECL exls closed kbop pest 172 throfte 178,162,147 132,118,
With wideband sensors closed loop operabon coninues through full throftie, 103, 88

12, Wideband Ceygen Sersor Opbon: If lhe 5 wre wideband sersor BSR ECLU |1 =Yes. O=No | o |
i5 ordered then enler 1. Under wideband control your RSRE ECLU can be programmed

for different fuel rabos from half load to full load i &, rows 9to 16 Wideband sensors

have a linsar output allowang alfernatve fued ratios fo be programmed, even fior ful

thirottie operation. The Sensor Selpoint (par 11) sets fe target fuel ratio for the first gight

rows of the fus map. Variable Fusd Ralios for rows 9 1o 16 are programmed in paragraph 16
Threa wire or four wirg 02 sarsors CANMOT BE USED FOR WIDEBAND OFERATION.  Mal for DS0VDTS

13, Horsepower Requirements: You will need o estmate vour Peak Horse-
poweer in irom one o five manifold pressure ranges depending an wheiher
woLr system is a & 751 V2 (v3 0 BaR configuradion

A5 arule of thumi it takes 160 Cubic Feat of AirfMinuts (CFM) bo produce
100 horsepowar. For turbocharged or supsrcharged applicalions wou will
e in ks o manu CPR these forcad intction sustemes nrodiee st a — Go To Buttons



krowd how marmy CFR these forced induction systems produce at a
given boost kel Inthe case of superchargers which are directly driven you
read bo krow the Bloweer drive rabio e how Tast il spons relalve bo crank
FPW.  Im the case of lurbochargers you wall need to shudy the compressor
rnaps and wse e 160 CEMM00 Hp 1o calculate your fusd neads at the

8PS 15 P51, and 30 PS evels of boost.

a 5. 7T5M1.0 BAR SYSTEMS. Mormally aspirabed [mon boost)

b. 20 BaR SYSTEM: Up io 15 P31 Boost

. 30 EaR SYSTEM. Up o 30 FS1 Eodost

Go To Bultons:

L ain Wienu

Ll AUTOICAL Fusl Wap
LI Fowi 16

(8420 HORSEFPCWER |

Enter 0 (Zero] If None
r 0" Hg | o |
o HE 1o
& PS5l 195
15 PS 275 |
o To Buttons:
L PAain ke 0 Hg 1]
LIl AUTOCAL Fuel Map 3PSl 0
el Fiow 16 15 FSl 0
30 Pl 0

14, AUTOCAL[TM) gives you two Torgue Curves to adjust your fuel curve for different camsipistons etc

a |dis Row Torgque Curve. This affects your lower 16ad (Haher In. Hg) portion of your drvarg, Meaar
wour desired idie BPM your fusl requiraments are highsr o overcoms intermal clion and reducad
efficiencies, As your speed increases in the lower load (higher InHg) ranges your fuel needs

also increase due o changes involumetric efficiecy. Al peak rpms the fuel requirements taper off
The suggested Nigures sre heted below Simply emer the changs n the RPM colurmn and
ALTOCAL{ TM) wall redraw your Fual Map . (1 you wart 5% mora fusl at a specific RPM

just mulliphy the Acbaal Torgue Curve column nurmber by 1,065,

G A D N Ed R G SERE SE



IDLE ROW TORLDIUE CURVE

z

& B Aciusl

=

=
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=

- = #d » - h o W Sugiacie
REEZEsEEEEEEBEED B d

bain Meny Load Suguestad de Tomme Curg
Fuel W Aziug! Ide Torguae Cures Load Fired TXT |di Torgue Curee
00 | 1200 | 1800 | 2000 | 2400 || 2200 | 3200 | 3800 | 4000 | 2400 | 4800 | 5200 | S600 | 8000 | G400 |REDA
100 | w08 | 110 | 1ce | 1o | 19z | wer § vz | 136 | 130 | 134 | 36 | 138 | 140 | a2 TORGUE

intesd Tumue Cubmi AUTOCAL Sugpestad IdeTongue | FIRET TAT = Ide Turget Curie of Firgl. TAT Fia
1I:l]| §06 | 110 | 108 | 10 11?| IA7 | 12§ i | 130 | 15 | P35 | 138 | 140 | 142 |Suggested

100 | 106.2 | 1125 [ 1094 [ 1925 [ 1125 1166 | 1212 [ 1280 [ 131.2 [ 1324 | 1375 | 1406 | 1206 1433 |F RET THT

b, eimurn Power (Ful Load) Torguee Curve: This is wour engine's torque curve from: 0o e

FEt at ful bwette. The sucgoested staring hgures are bsted bakas (e crgph Thise figures

well lend o prosiche, o tne sverane, & safe but giaithy ich siefuel ralia. Enter charges you wish 1o

maks in the approprabe RPM column.. Normaly this is dons in percent changes L. if you wanl io

incresss tha fusl in a partcalar anse by 0% you mubpy the Actual Masdrmomn Posese Torgue Surve

Bigure by 1.1, it's thet simplel By changng the chart, AUTQCALITIM) wil redras vaur fuel map to

makch he new Bedrmum Poseer Tongue Curve, Mofe The “Sugoesied” cundd 5 nked 1o yvaur idle salugs in oms



:lw.-’ bodh row and number. Changas o ide vl automaticaly genarate a new “Suggssied” Ful Power Torgue Curve

MAKIMUM FOWER TORQUE CURVE

100 E x ; z = % F : : x E ; 100
R R R R »
= R s S Sl s e Wl o
- JIRIER T EORE LR PR SRR B 1]
foldobdd b &
E ::....:....:....:....1.. :_1] P
E LI g 1]
B A 4--- 20
10 4 10
v 5 o A . ke W Suggested
e S §EBEEBESsEEZEB8R8¢E88¢6
= Eutocal Fusl Map = Main kenu Reburn

Priess Bullon 1o Load Ganefic {50 T3] Targque Cudve S ar FIRST THT Curvik

Masmum Fower Targue CurelActual) 50 7511 Ba Tl — I — 1
400 | 500 | 1200 | 1500 | 2000 | 2600 | 2500 | 3200 | 3600 | 4000 | 4400 | 4500 | 5200 | S5O0 | G000 | G400 |RER

4 B8 | 90657 | A0TH | 30005 | e | 51088 | 6101 | PDUES| D B5 |A7s | oo |e2s)| 85 |ars | w0 JTORGUE
Salow Listed Torgus Cunis; Swggestad = AUTOCAL MAF. Enlry | - FIaST. X1 = WMax Fower Targue Cumve of F sk TXT File,

4961 | 9.0 | 080 | 30.0 | 40075 | 5157 JE1.08 | MUES | 60 B |BF6 | 00 |95 | 06 | 906 | 100 |Suggested
4 638 | B6FT | AT | 3024 ) 063 | 5302 | 6138 .'I‘l].ﬁ'lﬂi.ﬂ ﬁ.1E| BFG | 5012 (9504 | 55.26 |97 53| W00 JFISST TAT

15, FUEL MAP. By complerg the abose requested data and torgue curves ALTOCAL [T as Bw
nama irmplies sutornaticaly ganaratas & fued mag for vour application. The beloew listed fwal map data
can be seved as a ik and dovanloadsd o vour SR Fuel inection ECU



name implies automatically generales a fusl map for your application, The below listed fusl map data
saved a3 a file and downloaded to vour RSR Fuel Injechon ECU

ALTOCAL{TM) generales a complele calibrabion b include al eleven x-y charts as well a5 the
Setup porbon of e FLIEL PROGRAM. Yyhile you are in the FLUEL] TM)] progranm you Gan man-
ey edil ary portion of the fual map or ary of the x-y chars (11 tolal) or evan the initial Selup
porbion of the program.  The below shown Fusl Map can only be edited by chamging the vanables
listed in staps 1 to 14 of the ALTOCAL{TM) program

= kain Meru

Savas As: AUTOCAL TXT

AauTocAL [1[1]3]T[o]o]o[3]Fvr &l

RPM Pross Button to Save to FUEL

A1) | 300 | 1200 | 1s00 | A0 | 2E00 | SR | 3200 | Jo00 | 4000 | &400 | 4500 | A0 | 3500 | B0 | )

M.AP. A, B C D) E F G H | o K L M M O F
wps | 15 (392|784 168 | 243 [ 320 | 421 [ 497 | 574 [ 649 | 690 | 707 [ 729 [ 749 | 769 | 788 | 509
20 | 15 [357]714] 152 221 [ 208 [ 381 [ 447 | 518 [ 585 | 624 | 643 [ 650 [ 678 | 657 | 718 | 734
ps | 14 | 318|635 135 | 198 | 267 | 339 [ 401 [ 464 [ 526 [ 557 | 574 | 586 | 607 | 620 | 641 | 653
Blpsi 13 J27.5|54.9) 118 | 160 | 220 | 204 | 346 | 308 | 452 | 482 | 496 | 308 | 525 | 538 | 553 | 505
boor | 12 |263]525| 113 [ 163 [ 222 | 282 [ 332 | 383 | 434 [ 463 [ 475 | 489 | 505 [ 516 [ 520 | 546
ape | 11 [207]45.4]106] 154 | 208 | 264 [ 310 [ 361 [ 409 | 431 [ 444 [ 456 | 269 | 483 | 454 [ 508
2om | 10 [331]46.3[98.8] 143 [ 194 [247 [ 291 [ 336 | 381 [ 404 [418[ 428 [ 438 [a50] 465 [477
Trans | 9 | 1968|302 (83.5( 121 | 163 | 207 | 244 | 283 [ 321 | 341 | 349 | 362 | 372 | 379 | 288 | 402
ug | & [157[31.4[67.1]07.3] 131 [ 169 [ 196 | 220 | 261 [ 275 [ 285 | 292 | 301 [ 307 [ 318 | 326
625" f 11491298 {a8.8] 8310 112 ) 141 ) 162 | 191 | 219 | 238 [ 290 | 264 | 279 ) 280 ) 300 | 314
wx| & [137]27.5|494[706[90.2| 113 | 132 [ 157 [ 180 | 200 | 216 | 235 | 250 | 260 | 262 | 301
1428 Idle | 125|251 40 (565 |GBG | B4 7|98 8 119 | 138 | 181 | 181 | 202 | 224 | 24T | 285 | 289
wae| 4 [122][24 3388540667624 961 116 [ 134 [ 157 [ 177 [ 198 [ 210 | 236 [ 250 | 262
225" 3 IMNMB)2BS[ITE[E BT Fr 69330 113 137 ) 140 | 173 | 193 [ 209 ] 2317 ) 235 | 270
w2 | 2 | 114|237(365[502|62.7]|753]| 906 107 | 127 | 145 | 164 | 184 | 204 | 235 | 341 [ 264
pecel | 1 | 11 | 22 [353[486]|608]720[878] 104 [ 124 | 141 [ 160] 170 [ 100 ] 214 | 235 | 254
al 8] c]l O] EJ] Fl &] H] 1] Jl K| L] M| N o P

= 400 | 300 | 1200 | 1500 | 2000 | 2800 | 2500 | 3200 | 3500 | 4000 | 4400 | 4500 | 5200 | 5600 | BOOOD | G400

Idain Manu




