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The Drag Racing Analyzer makes calculations based on equations and data found in various published
and heretofore reliable documents. The program is designed for use by skilled professionals experienced
with engines and vehicles. The following processes are hazardous, particularly if done by an unskilled or
inexperienced user:

- Obtaining data to input to the program
- Interpreting the program's results

Before making measurements of or modifications to any vehicle, engine or driving situation, DO NOT
FAIL TO:

- Regard the safety consequences

- Consult with a skilled and cautious professional
- Read the entire user's manual

- Obey all federal, state & local laws

- Respect the rights and safety of others
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Chapter 1 Introduction
1.1 Overview of Features

The Drag Racing Analyzer program by Performance Trends, Inc. is a software system to let drag racers,
performance enthusiasts, and even the average driver understand and predict many aspects of full power
vehicle acceleration. The Drag Racing Analyzer, Version 3 has been designed to be easier, faster and
more accurate. Several new features have been added and other features enhanced. The major changes
in Drag Racing Analyzer Version 3 are listed below:

New Features:

e Mouse driven user interface compatible with Windows and Window 95 for easier operation and better
print capability.

o Lots of example engines, transmissions, body styles, etc. preloaded for you to pick from.

o Several ways to input engine power, from just peak HP all the way up to a full power curve of 10
RPMs. You can also generate power curves from other simple inputs, your car’s actual specs and
performance (MPH), or in a Windows Engine Analyzer and import it directly.

e The Match Vehicle Performance option where you enter your car’s actual stall RPM, 60 ft time,
MPH, finish RPM, etc and the program adjusts critical specs to match your actual performance.

® You can have the program automatically pick ‘near optimum’ shift points.

o Customize the method of entering weather conditions in up to 6 different ways, including altimeter,
corrected or uncorrected barometer, relative humidity or dew point. Also accepts wet/dry bulb temps.

e After you’ve calculated performance, the Analysis Report will make notes about the run and
suggestions for improving performance.

e Converter stall RPM is automatically displayed as converter specs are changed.

e On screen help by simply clicking on any input spec.

o Graphs of Engine RPM, Acceleration Rate in Gs, Distance, MPH, available HP, etc to compare
current results with a baseline run you can choose.

e Special Dial In and Throttle Stop prediction screens with separate Save, Open and Print features.

e A History log of the last 25 runs is kept to track your modifications.

e Calculation of Density Altitude and Dry Density Altitude (correcting for humidity level).

If you require more detailed analysis or more features, you may need our Drag Racing Analyzer "Pro".

Check Appendix 3, 4 and 5 for new features added to v3.2, 3.4 and 3.4 B.
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1.2 Before You Start

What you will need:

e  Computer capable of running Windows 98, Me, XP, 2000, NT, Vista, 7 or newer.
e  Printer (optional).

Many terms used by the Drag Racing Analyzer and this user's manual are similar to terms used by other
publications, like Converter Capacity, Tire Traction Factor, etc. However, these terms may have
different definitions. Therefore, read Chapter 2 to see what these terms mean to the Drag Racing
Analyzer.

Occasionally it will be necessary to identify "typos" in the manual, known "bugs" and their "fixes", etc.
which were not known at the time of publication. These will be identified in a file called
README.DOC in the Drag Racing Analyzer directory or folder.

A new feature also allows you to view the README.DOC file in the Drag Race Analyzer by
clicking on Help at the main screen, then View Readme File. User Manuals and Supplements
describing new features can also be viewed this way..

Every effort has been made by Performance Trends, Inc to provide you with an accurate, cost saving,
high quality tool at a very reasonable price. We do not copy protect our software, to allow our customers
full freedom to make back-up copies for their own personal use. Please respect the programmer's
copyright and do NOT give out copies to your friends.

Important: The body of this manual covers v3.0’s features. Check Appendix 3, 4
and 5 for new features added in v3.2, v3.4 and v3.4 B.
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1.3 A Word of Caution

The Drag Racing Analyzer is a comprehensive software package which estimates a vehicle's performance
based on limited user input. These estimates can be used for analysis of drag strip or normal street
performance. A vehicle is a very complex system, which makes exact calculations of all details
impossible. Therefore, several simplifying assumptions are made to reduce the calculations to a
manageable level. See the Assumptions in Appendix 1. The user must recognize:

The software can not predict the safety of a vehicle modification or driving situation. Done
correctly, with the proper quality parts and safety precautions, extreme vehicle conditions can be
safe. Done by inexperienced racers with standard or low quality parts, a drag car can be a "disaster
waiting to happen". Please read and follow the "Safety Notes" as highlighted in this manual.

The software, like any computer model, can NOT make exact predictions because:

e  Much of the input data to the software is estimated.

e Even if the input data were exactly correct, the simplifying assumptions within the program will
limit the accuracy.

e Environmental conditions, driver performance, track conditions, etc. are rarely constant and
repeatable.

The software should be used as a guide to:

e Help you understand how an vehicle works; what parameters are important, how parameters
interact, what are the tradeoffs, etc.

e Point you in the correct, general direction for making modifications. This direction should be
verified by other sources like known authorities, time slips, books, etc. Never trust one "single
source" if it does not make sense to you.

e  Make you think, not think for you. If unexpected results are obtained, take a minute to:

e Double check all your data input.

e Refer back to this manual.

e Ask someone else skilled and experienced in the particular area.

e  Give the retailer or Performance Trends Inc's. Tech Help Line a call for an explanation.
(Computer programs are written by normal people who can make mistakes. It's always
possible there may be an error in the calculations. Your phone call may help us correct
it.)

Please also read the Warranty and Warning at the beginning of this manual and on the diskette envelope.
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1.4 Getting Started (Installation)

You must install the Drag Racing Analyzer from the distribution disks (a CD in version 3.2, floppy disks
in older versions) to a hard drive before it will run. To do this from a CD, simply install the CD in your
CDRom drive and the Performance Trends Installation Wizard should automatically start, allowing you
to install the Drag Racing Analyzer and demos of any of our other products.

If the CD does not auto-
run, then click on Start,
then Run, then Browse
and find your CD drive.
Then look for
SETUP.EXE on the CD
and run it to run the
Installation Wizard. If
you want to bypass the
wizard, go into the
Programs folder and run
the Drag-Racing-
Analyzer-v3.4-
Installer.exe file.

Follow the instructions
of the SETUP program.
For most users, just
click on OK for each

Figure 1.0 Installation Wizard

E Performance Trends Installation Wizard

~ Engine Performance Programs —
Install This Program VYiew

Engine Analyzer I Brochurel

—Drag Racing Tools
Install This Program View

Cirag Racing Analyzgr I Brochure I

=10l

— Data Logger Progiams
Install This Program Yiew

Dyno D ataMite I Brochure I

Engine Analyzer Plus I Brochurel

Drag Face Analyzer *ro I Brochure I

Diag Race DataMite I Brochure I

Engine Analyzer Pro I Brochurel

4 Link Ea\culatol I Brochure I

Road Race DataMite I Erochure I

Practice Tleel I Brochure I
/

~ Engine Building Tools

Install Thiz Program Yiew

IDataMlte System Sp 'l Erachure |

—Circle Track/Road Race Tools——
Install This Progtam  View

— Other Prod
Inztall Thiz Program View

Fuel Economy Calculator | Brachure |

Carnp. Ratio Calculator I Brochure |
Camfnalyzer | Brohurs | Rall Center Caidulator | Brochure |
Port Flow finalyeer | _Brochurs | Circle Track A‘alyzer | Erochue |
Sirl M eter I Erochure | Suspension %al}lze[ I Brochure I
Tumble Fisture I Brochure | Trans. Gear dalculator I Erochure I
Fuel Inj. Calculataor I Erochure | Lap/Segm.nt Tirner I Brachure I

Click here to install

|

~Up ing Product
Install This Program

Circle Track Log Book | Brachure I
| Brochure I

Yiew

Inertia Calculator

‘alve/Coil Spring Tester | Brochure I

If you purchased a program. click on that product's button to install it as desciibed on your
inztallation sheet. You can install any of our other programs here as demos to see their features_

question asked to accept the default answers suggested by the Setup program. Once you have installed
the Drag Racing Analyzer, there should be a Perf. Trends icon or program group for you to click on
under “All Programs” after you click on Start at the lower left corner. There should also be a Drag
Racing Analyzer v3.4 desktop icon you can double click on. That is how most users will start the

progream.

Entering Registered Owner's Name:

During your first setup, the Drag Racing Analyzer will ask you to enter your name as the Registered

Owner. During this first session, you can modify it until you are satisfied. Once you accept the name,
the computer will generate a code # based on the name. Be sure you are happy with this name, as it
will appear on printouts and on your screen.

Click on About in the Main Menu to review your name and code # .
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1.5 Example to Get You Going

To start the Drag Racing Analyzer, click on the Drag Racing Analyzer icon on your desktop. Or click on
Start, then Programs, then Perf. Trends, and then Drag Racing Analyzer. After some brief introduction
screens, you will be left at the Main Menu shown below.

Figure 1.1 Main Menu
= Drag Racing Analyzer v3.0 Performance Trends [GT5.0L] .
File [vehicle] Calc ET(F2) Help{F1] Preferences About... GT5.0L is
‘ ‘ | | name of
Cale ET Match Yeh Perf Throttle 5t Dial-1 it .
: ale atch Weh Per rottle Stop ial-In Qui Vehicle
It Vehicle%ss\ | [¥ehicle Summary Specs
I En \l Uszer Defined Engine: [Peak Tg and HF, SAE Rating) cu rrently
: ; ~ 2701t bz at 3200 RPM and 210 HP at 4400 RPM |, 302 cubic inches being
N . .
| T - I % Trans: _BM. 10" Pra Strest Shot (tm) worked with
T iszion: 5 speed, user defined specs
Azle Ratio: 3.08
| Hodplil xle I fined Rear Wheel Drive Click here
- Front *Wheel/Tire[z]: User defined .
| Wheels& Ties | Fiear wheel/Tiels). 7" » 249" Strest Fadial to dlsp_lay
| Drivin | Launch: User defined 3000 RPM all vehicle’s
9 Shifts: .4 sec Match RPM at 5000, 5000, 5000, 5000 RFM saved in
Vehicle
| Calculate Performance Library
" Help: " Comments: .
Cifet i WSl Spoes e 1985 Ford Mustang GT - 302 cid JBBT ¥ C“C!( here
U-.II_th mouge to zee Wehicle specs. 270 it Ibs @ 2200 - 210 HP @ 4400 to dlsplay
Click. on 'Calculate Performance'
or HP' button bo see performance. the menu
Click on 'Help' in menu line for .
more detailed info on options. + shown in
Figure 1.2

From this main menu, you can:

e Choose to review or modify any of the categories of vehicle specifications displayed.

e Open or Save a file of complete vehicle specifications by clicking on the Open or Save buttons (first
2 buttons on the left) or the File menu item, then either Open or Save.

e Add, edit or review vehicle comments to describe the vehicle currently held in the program.

e (Calculate vehicle performance from the options listed under Calculate Performance. From here you
can specify calculation options (barometric pressure, humidity, track length, etc.).

e  Change the Preferences options to somewhat customize the program for you.

e Get HELP to explain these options by clicking on Help or pressing <F1>.

e Quit the program by clicking on File, then Exit, or click on the Quit button.
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All these options are explained in detail in Chapters 2 and 3.

In the Main Menu’s blue title bar you will notice the current Vehicle is [GT5.0L]. The program has
descriptions of vehicles saved in the Library right from the factory. The current file from the Vehicle
Library is called GT5.0L.

To get started, let's examine (but not change) the various categories of specs. Click on a button for one
of the categories like Engine, Transmission, etc. A new menu will appear displaying the various specs
and the current values for the GT5.0L vehicle. You can click on the name of any spec and a brief
description appears in the Help frame, along with a page # from this manual for more help. You can
return to the Main Menu by clicking on OK or clicking on an area outside this menu.

Now click on the Calculate Performance button in the Main Menu to calculate performance for this
GT5.0L vehicle. The next menu will show you the Calculate Performance Conditions menu as shown in
Figure 1.2.

For now, leave all the Calculation Conditions as they are and click on the Calculate Performance button.
This will start the program calculating performance for the specifications of the GT5.0L stored in the
Vehicle Library with the Calculation Conditions currently displayed. A progress bar graph shows how
the calculations are progressing. The calculations may require several seconds on slower computers.

Figure 1.2, Calculation Conditions Menu

=| Drag Racing Analyzer v3.0 Performance Trends [ GT5.0L] (=%
File [vehic| = —
= Calculate Performance Conditions +[«]H
i I Track Weather " Wind Specs
|Melhod of Beading Weather Data [W’z'?;{é Speed, MPH M
; ; Wind Direction |Ealm-N0 Wwind |£I
[Corr. Barometer. "Hg |29_3 | | Track Specs
Air Temperature, deg F |7? | [Track Length. ft |132U Quarter Mile |£I
[Dew Paoint, deg F |49 | Rollout |1D" [mediun) |£I
[Elevation, feet 0 7 Help
Click on arow to select how vou want to enter
weather info and the tppe of instruments pou wil
| Return I | Help I |Calculale Pelfomm:E-F UEs, pad i
Click here to
calculate ET
Calculate Performance & MPH
performance
" Help: Comments: :
Llick on “ehicle Specs’ buttons 1985 Ford Mustang GT - 302 cid 4BBL B shown n
with mouse to see Vehicle specs. 270 ft Ibs @ 2200 - 210 HP @& 4400 F|gure 1.3
Click on 'Calculate Performance =
or 'HP" button to see performance.
Click on 'Help' in menu line for
more detailed info oh options. +
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The final results will appear in a table as in Figure 1.3. The columns are for various types of readings
(gear #, MPH, etc) which occurred at critical points in the run, like the start, the end of each gear,
beginning of each gear, 60 foot time, 60 MPH, etc.

The results contain much information, some which may not be familiar to you. However, the first three
columns do look familiar:

If you look at the last row, you see a Time of 14.54 and a MPH of 95.7, or the car ran a 14.54 ET at 95.7
MPH. If you look in the upper right corner you see a Summary of the Current and Last performance,
including a “Improvement” or how much the current performance is better than the previous results.
You’ll notice that the 94.94 MPH in this section is slightly less than the MPH at the end of the MPH
column. That is because a drag strip uses 2 timing lights spread over the last 66 ft of drag strip to
measure top speed through the traps. These lights give a slightly lower MPH than the car actually ran at
exactly 1320 feet. To summarixe, the MPH in the Summary best matches the MPH on a quarter mile
time slip.

Figure 1.3 Calculated Results with ET & MPH

Drag Racing Analyzer v3.0 Performance Trends [GT5.0L]

Ak | 4>

=| Back  Graph  Print  Analyze  History  Help[F1)

B

Mates Summary:  High Clutch Slip, Tire
Traction Low. Click on Motes for more

Current; ET 71454 MPH \g4.34
Last: 1454 34
|mpravement; ] . Results

Details.
Summary
Gear |Time |MPH  |Accel Gs|Feet [CRPM [EnoRPR{¥gMult [CSlip [T Slip [% Thit
1 -7 56 1 0 3000 1.uwg 5 53
RO 00 33 5 0 180 4072 100 8 5 i3 Summary of
1 229 315 57 60 4628 5034 100 8 5 54 important
1 272 363 40 82 5326 5326 100 O 3 100 Notes of
2 312 31 50 103 2998 5396 100 44 5 85 Interest. Click
2 592 600 .30 307 4911 4911 100 0 2 100 on Notes
2 617 616 .28 330 5031 5031 100 O 1 100 button for
2 652 637 .25 3%2 5176 5176 100 O 1 100 more info.
3 692 633 .37 399 3429 5290 100 35 2 100
3 942 72 2 660 4173 4173 100 O 1 100
3 1219 893 17 4809 89— 100—0 8 190 Last row
3 1280 915 .16 4926 100 0 0 100 shows Finish
4 1320 9 . 5127 100 26 1 100 conditions.
4 14. 957 .15 1320 3991 3991 100 O 0 100
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Figure 1.4, Calculated Results with Help Definition

Drag Racing Analyzer v3.0 Performance Trends [GT5.0L] |~

=| Back Graph Print Analyze History Help[F1]
Currert: 454 MPH 9454 i
Curent: BR1454 WPH 343 1 Click here or press

= Motes Summary:  High Clutch Slip, Tire
CmnlsI @I |§I NolesI

Ak | Ar

Traction Low. Click on Motes for maore

D etails. Impravemnent: i} i} the F1 key for

Gear  [Time  |MPH__ [Accel Gs|Feet  |CRPM_|EngRPM [TqMult |[CShp [T Shp  |% Thit general help on what

1 - 27 .0 b6 -1 0 3000 1.00 100 5 53 :

RO .00 3.3 b6 0 480 4072 1.00 88 5 5 your Optlons are at

1 229 54 this point in the

2 312 8 a5 program.

2 5.92 % Thrt = 53 at the conditions: p 100

2 617 100

2 6.52 .00 sec, 3.3MPH, Ofeet into the run. 100 o

3 6.92 b 100 \ |1 By clickingon a

3 9.42 Definition of % Thrt: The percent of full power HP which 100 :

3 1219 is being delivered to the tires. This will be less than 100 number in the

3 12.80 100 % when the computer is trying to eliminate tire slip, 100 results, an

4 13.20 i i i 100 .

N ies ;Jor(as directed by Launch % Throttle or during shifts. p 100 explgnathn alnd
definition is given,
including a page
number in this

manual for more
information.

The menu bar and the command buttons at the top of the screen shows some of the options for
various formats for data output:

e  Analyze will produce a report of performance and safety tips on the test results

e  Graph will produce various types of graphs. You can also compare the current results to results
of the previous run, or some other Baseline you have saved.

e  Print lets you print these results on your printer.

If you have a printer hooked up to your computer, try the Print command by clicking on Print in the
menu bar or on the Printer button. A small menu of printout options are presented. These options allow
you to enter a report comment, include vehicle specs and comments in the printout, etc. These options
are explained in Section 3.4. For this first time, accept the default settings and print the report by
clicking on Print Results.

To help explain the other columns of output, simply click on those results. A definition of that particular
data will be presented in a Message box as in Figure 1.4. Then click on OK when you have read the
definition.

For a detailed explanation of all the results, Calculation Conditions, and output options, go to Section 2.7
and Chapter 3.
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|
Clicking on Back or pressing the <ESC> key will return you to the Main Menu. From the Main Menu
you can modify the GT5.0L to see the effect on performance. For example you could go into any of the
component menus and:

e  Change to a different rear axle ratio.
e Install ‘stickier’ tires.
e  Change weather or wind conditions.

The beauty of the program is that it repeats exactly each time. This lets you find differences which
would be “clouded” by changes in track conditions or driver variations.

Many of the input specifications you see in the various menus may not be familiar to you. For a brief
definition of the inputs, simply click on the specification name. The definition will appear in the Help
frame with a page # in this manual for more info.

Some of the vehicle specifications have “Clc” buttons. One example is Dew Point in the Calculate
Performance Conditions menu. “Clc” stands for "calculate". For example, if you want to calculate the
Dew Point from wet and dry bulb readings, simply click on the Clc button. The program will display a
new menu listing the inputs and the Calc Dew Point from these inputs. For further explanation, click on
the Help buttons in these menus. To use the Calc Dew Point calculated from these inputs, click on the
Use Calc Value button. Otherwise click on Cancel to return to the Calculate Performance Conditions
menu with no change to Dew Point. Section 2.8, Calculation Menus explains all these calculations.

Once you feel comfortable changing specifications in the various menus and making various performance
calculations, read Section 3.3 of this manual called Vehicle Library to learn how to save a set of vehicle
specifications or recall information which has been previously saved. Then you will know all the basic
commands to operate the program. For a more in-depth knowledge of using these commands and an
explanation of the results, read this entire manual.



(C) Performance Trends Inc 2017  Drag Racing Analyzer  Chapter 1 Introduction

10



(C) Performance Trends Inc 2017

Drag Racing Analyzer Chapter 2 Definitions

Chapter 2

Definitions

2.0 Basic Program Operation:

Figure 2.1 shows the Drag Racing Analyzer’s Main Menu with explanations of your options here. Figure
2.2 shows the Body & Axle menu with explanations of options for most component menus.

Figure 2.1 Main Menu Options

Buttons to display
individual menus
containing vehicle and
driving specs.

Menu bar. Click here for “drop down”
menus of program options, some being
the same as the Command Buttons.

Name of current vehicle file

Command
= Drag Racing Analyze Performance Trend =] buttons to save
FEile [velicle] Calc ET[F2) Help[F1) Preferences About... or retrieve a
‘ Calc ET ‘ Match ¥eh Perf Thrattle Stop ’iﬁal-ln ‘ Quit vehicle file,
hicle Specs = | [ ¥ehicle Summa CaICUIate
O ]| Uit caarsena jaclitig
2 and perform
[ Trensmission | oSS spres, aeer e specs other special
. : o calculations
| Ry b Gl I \é’\::;ﬁrg:tjéuelser define Haélg:r \?\.u"aaeel [iive
e ]| it bl
| Lriving | P4 e Matth FPh ot 5000, 5000, SOUD-SG0GFFM This area gives
a general
‘ Calfulale Performance I description or
Comments: Summary Of
1985 Ford Mustang GT - 302 cid 4BBL * each of the 5
270 ft Ibs @ 3200 - 210 HP @& 4400 menus of
specs which
\ - make up a

N\
wvahirla
N\ Enter comments to describe vehicle

Click here to display Calculation Conditions (weather, track length, etc),
and then calculate performance.

Move mouse over an area and a description of the item is given here

11
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Figure 2.2 Explanation of Sections of Typical Menu
[. Name of specs. Click on them for a description in the menu’s help frame.

Help frame giving definition of spec and page # in manual for more info.

Drop down combo box. Click on down arrow button on the right
F side to pick from a list of possible choices for this spec.

-

Standard text entry box where you can type in the value of
the spec (which will be checked against acceptable limits).

Calculation button which opens up another
menu where you can calculate the value of
a spec from other inputs

“Wdhile Wdight " Body Details

Wedhicle Weight. Ib 32000 J Type |L|$e Specs Below

|Driveline Layout |Hear Wiheel Drive

| Axle Spedgs
|X Wt on Rear Tires I.ﬂ]—l
|Fina| Dirivie Hatio 308 [ i
|Height of C.G_. In 22

Diff Lock|EFf, % (%0% Prod 'Posi' *
| |J roe Tos |—I r'w'heelhase, in 101
|Hea[ Track Width, in LY

REUORE E

" Help
The weighf of the vehicle with the driver in pounds. |Frt Roll Stins, % |M|:u:|ern Production
p o
|anta| Area, =q ft 21
|Dlag Coefficient 42
| (1] 4 I | Help II | Get Example | | Sawe Examp I
Click here to
close menu.

Click here to obtain 1 to several
screens of help to explain this menu.

Click here to display lists of examples of specs for this menu

Click here to save the appropriate current specs in this menu
as an example in the list of example specs.

Is the name of the example specs (if an example was used) or else called
something like “Use Specs Below” where specs are not from an example or are
modified from an example. Other options include “Let program estimate specs”.

i
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2.1 Preferences

Figure 2.3 Preferences Menu

Click on the Preferences item in the menu bar at Available from Main Menu
the top of the Main Menu screen to drop down the |z 0 Performance Trend [

Preferences shown in Figure 2.3. Here you can F1) BEGEEE: About...

adjust some program items to personalize the ] ] 2

program for your needs. | Peaf

+ .001 Sec Increments [more exact]

. Beginner Level
licle

Sec Increments e + Experienced Level
. o ' . ftlbs &l v Remind On Tire Wt Change nches
Click on .Ql for times hke.: ET, 60 foot time, Dial o sl Don't Remind on Tire Wt Change
In predictions, etc to be given to the nearest il
hundredth of a second. This will have Engine Graph - Thick Lines
calculations run about 5 times faster. If you have |18t 3/ Engine Graph - Thin Lines
a faster computer and/or want better precision, by Sty e

select .001 for times to be calculated to the
nearest thousandth of a second.

Beginner/Experienced Level

If you select Beginner, the program will lock out the more complicated features, make more checks on
specs assuming you could be making mistakes, and gives more explanation before an action is performed
(assuming you may not be familiar it). We strongly recommend this choice to anyone new to computers
or this program.

Remind on Tire Wt Change

Select this option and the program checks if you have made a significant weight change to the wheels or
tires in the Wheels/Tires menu. If you have the program will ask if you want the same weight change to
be made to the total vehicle weight.

For example, if you are installing lighter wheels and tires on your street car, you probably want the
vehicle weight lightened by the amount the wheels and tires are lighter than the original ones. However,
if you are running a class where your vehicle weight must remain at a certain level, you can gain an
advantage by reducing the weight of the wheels and tires (reducing rotating inertia), but then adding
ballast to the car so the total weight stays the same. This is a case where you do not want the vehicle
weight changed by the amount you lightened the wheels and tires.
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Engine Graph - Thick Lines
Engine Graph - Thin Lines

Lets you customize the way the Full Power Curve graph in the Engine specs menu is displayed and
printed.

14
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2.2 Engine

The Engine specs describe the engine's size in cubic inches, its torque and HP, and what power correction
was used for rating the engine’s torque and HP.

Figure 2.4 Engine Specs Menu (shown with Full Power Curve)

Click here to set the amount of detail you want to give the program
about the power curve. For beginners, we strongly recommend
selecting Peak HP Only or picking example power curves.

General Engine Specs

Torque and
| Base Pngine Specs | [ Full Power Curve / HP graph
|Met od of Describing Power Curve 350 300 based on
Tq ,/—h7<\ HP data in
‘ 300 250 ‘ table below
|Displacement. cuin  [302 \ \——EDD it. Note
e : 240 that HP
|§. srink ¥ ovepae, §L Al \ !_1 50 has a
[rrrnt §>a=ez}1 fargue 200 \__1 oo separate
o S K scale on
:;;: j;{::{ g; :: 150 \-50 the rlght
i R F e .
S 100 0 side
[Corr Factor || AE (296 77 deg) [ #] 1000 2000 3000 4000 5000 GOOO
4 Click here
- | RPM Tg HP RPM_ Tq HP [ .
Help to print
Click on daver amob button to pick method 1800 [|288.0 [[91.9 5300 ||280.2 232.3/
[lewvel of detail] for descrbing the engine's X,‘.-‘DD 16 ||160.2 BE00 244 8 251_|1 power
POWET CLIVE. P # Ao |[3350 |[2232 a0 |[1743 |[195p curve and
o\ |[3338 |[2733 / table.
| 50D 3046 |{290.0
| Get Example | N\ /
0K Help -
’m U IeaM aialculate I muad from Eng_ Anlzr.l Print I
\ |

Click here to load a power curve
from an Engine Analyzer program

Click here or here to calculate power curve
specs from other simple inputs.

\. Click here to blank out table to enter new numbers

Certain sections will be disabled (grayed out) depending on your
choice of Method of Describing Power Curve

15
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Method of Describing Power Curve

Click on the down arrow of this combo box for the following choices:
e  Peak HP Only
e Peak Torque and HP Only
e  Full Power Curve (which enables the 4 command buttons in this section as shown in Figure 2.4)
e Pick an Example
o Example: Example Name (if you have already chosen and example)

Depending on your choice, the appropriate sections, buttons and inputs will be disabled (grayed out) and
you will not be able to access them.

Displacement, cu in

The engine’s cubic inch displacement is used for 2 things:
e First it is used to determine the shape of the power curve from limited user input, especially in
the case of specifying Peak HP Only.
e Itisused to estimate the amount of rotating inertia * in the engine and clutch/flywheel or
converter. The bigger the cubic inches, the larger the assumed rotating inertia.

Therefore, even if you are specifying the Full Power Curve, enter the cubic inches to let the program
better estimate the engine’s rotating inertia.

* Definition of Engine Inertia: The engine inertia is a measure of how massive the
engine's rotating components are and how difficult it is to accelerate or decelerate the
engine itself. Most of the engine's inertia is contained in the flywheel/clutch assembly
for a manual transmission, or in the torque converter for an automatic transmission. The
more massive or the larger the diameter the flywheel or any rotating engine component,
the larger the inertia value.

Peak Torque, ft Ibs

This is the maximum torque value for the vehicle's engine. This information is listed in magazine
articles, owner's manual/repair manual or from dynamometer tests. See Appendix 2. If this value is not
known, one of Performance Trends’ Engine Analyzer programs will help you measure or estimate the
engine's maximum torque. If you have no information on Peak Torque, we recommend you select one of
the example curves, select the Method of Describing Power Curve of Peak HP Only to eliminate this
spec, or click on the Clc button to calculate Peak Torque from other inputs.
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RPM at Peak Torque

This is the RPM at which the peak torque occurs. This is listed in magazine articles, in the owners/repair
manuals or dynamometer tests with the peak torque value (for example, 265 ft Ibs @ 2800 RPM). The
RPM at Peak Torque must be lower than the RPM at Peak HP. If you have no information on RPM at
Peak Torque, we recommend you select one of the example curves, select the Method of Describing
Power Curve of Peak HP Only to eliminate this spec, or click on the Clc button to calculate Peak Torque
from other inputs.

Peak Horsepower

This is the maximum horsepower value for the vehicle's engine. This information is listed in magazine
articles, in an owner's manual/repair manual or from dynamometer tests. See Appendix 2. If this value is
not known, one of Performance Trends’ Engine Analyzer programs will help you measure or estimate the
engine's maximum horsepower. If you have no information on Peak Horsepower, we recommend you
select one of the example curves, or use Calculation Menu by clicking on the Clc button, or use the
Match Vehicle Performance option and let the program estimate your peak HP.

RPM at Peak HP

This is the RPM at which the peak HP occurs. This is listed in magazine articles, in the owner's/repair
manuals or dynamometer tests with the peak torque value (for example, 189 HP @ 5200 RPM). The
RPM at Peak HP must be higher than RPM at Peak Torque if you are using the Peak Torque spec. If you
have no information on RPM at Peak HP, we recommend you select one of the example curves or
estimate it at an RPM 500 RPM less than your shift RPM.

Corr. Factor

Since engine performance is strongly influenced by weather conditions, it is important to specify the
conditions which give the torque and HP values you enter. For production engines, torque and HP values
are corrected to conditions standardized by the Society of Automotive Engineers (SAE). These
conditions are approximately 29.6" Hg, 77 degrees F and 49 degrees F dew point (humidity) as specified
by SAE procedure J-1349. For these engines, click on the down arrow of this combo box and select
“SAE (29.6 77 deg)”.
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Dynamometers which mostly test racing engines (typical of magazine articles) generally correct their data
to 29.92" Hg, 60 degrees F and approximately 0 degrees F dew point (no humidity). For these engines,
select “Std Dyno (29.92 60 deg)”.

Full Power Curve Features

There are several ways to load in RPM, torque and HP data into the table on the right side of the Engine
menu. You can Calculate one based on simple inputs, you can load an Example curve, you can load a
curve calculated from one of our Windows Engine Analyzer Programs, or you can simply type in
readings. If you type in readings, as soon as there 2 readings for any set of 3 inputs, the 3rd one is
automatically calculated and filled in, and the new point is added to the graph.

The graph always shows a sharp drop in power after the highest RPM point in the table. This is to
remind you that this is what the program assumes for calculations, that engine power drops significantly
(like it ran into an overspeed) after the highest RPM. If you want the power to not drop so suddenly, then
you must add an additional RPM above your current highest RPM, and enter a HP reading which draws
the curve like you expect it to look.

Command Buttons

Three of the command buttons in the Full Power Curve section are rather self explanatory:

e  Clear will blank out all the RPM, torque and HP entries.

e Calculate will calculate a power curve from simple inputs. See Section 2.8.1 on this Calculation
Menu, which is the same as the Clc buttons bring up for the simpler power curve inputs in the
left section.

e  Print will print the graph and table of power curve data.

The other command “Load from Eng. Anlzr.” will be discussed in more detail below.

Load from Eng. Anlzr.

The Drag Racing Analyzer can load engine power curves created by the proper Windows versions of
Engine Analyzer EZ, the standard Engine Analyzer, and Engine Analyzer Pro. It is recommended that
both the Engine Analyzer and Drag Racing Analyzer are loaded on a hard drive (C or D drive).

Generally you will start this process by running the Engine Analyzer program first. Once the Calculated

Performance results have been calculated and displayed on the screen, click on the Send button in the
Engine Analyzer. This Engine Analyzer menu looks similar to Figure 2.5. It will ask what program do
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you want to send the power curve to, where you could click the Drag Racing Analyzer option. There are
other options which you can refer to your Engine Analyzer manual.

The process of loading Engine Analyzer results into Drag Racing Analyzer is nearly automatic and
consists of:

1.

2.
3.

If an Engine Analyzer program is not - -
currently running and “talking” to the Figure 2.5 Menu to Start Up an Engine

Drag Racing Analyzer, you can also start | Analyzer Program

the process by clicking on the Load from — Switch to Engine Program

Eng. Anlzr. button. You will get the

screen of Figure 2.5. 'Windows Engine Program
! Engine Analpzer EZ Lk Faw By
(& Engine Analpzer ¥2.51
! Engine Analypzer ¥3 Lannh Faw B
TrOUbleShOOting ! Engine Analpzer Pro Lk Fow By
If this process of loading power curves ) Other "custom configuration™ |k For i

into the Drag Racing Analyzer from the
Engine Analyzer does not work like Frogram DM Hame | |
described above, consider the following.

Once you’ve selected the Drag Racing Analyzer as the program to Send the results to, click on
the OK/Send button in the Engine Analyzer’s Send menu to leave the Engine Analyzer.

The Drag Racing Analyzer will be automatically activated and run.

When the Drag Racing Analyzer stars up the first time, you are given notice that a power curve
is available and can be loaded from the Engine specs menu. You will also notice some new
commands on the Main Menu called “Engine Analyzer”. Clicking on these will return to
control to the Engine Analyzer program which originally called the Drag Racing Analyzer, but
will leave the Drag Racing Analyzer also running, ready for a new power curve.

Important: Once you load the power curve, the old power curve is gone, unless you saved the
vehicle specs including power curve with the Save command or saved it as an Example by
clicking on the Save Example button at the Engine specs menu.

When you are ready to return to the Engine Analyzer, simply click on one of the Engine
Analyzer buttons (at the Main Menu or in the Test Results screen) or commands in the Menu
bar. You do not have to load the power curve. You can jump between the Engine Analyzer and
Drag Racing Analyzer as many times as you want.

Lanation {path |
You do not own the correct

Windows version of Engine Frogram foon Hame | |

Analyzer program.
You have renamed the Drag | | DK/Switch: Help | Cancel

Racing Analyzer or Engine
Analyzer executable (.EXE) file.
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L. |
The Drag Racing Analyzer should be DRA.EXE.
e In the Engine Analyzer program, click on the “Look for It” button by the Drag Racing Analyzer
option to see if the program can find a correct Windows version.
e  You are trying to help the programs transfer control to each other. Do not minimize one of the
programs, then activate the other program as this can confuse the process.
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2.3 Transmission

The Transmission specs describe the clutch or torque converter and the transmission's efficiency and gear
ratios.

Appendix 5, page 169, New Features in v3.4 B discusses new transmission inputs added.

Figure 2.6 Transmission Specs Menu
Click here to select either clutch or torque converter, to let the program
estimate clutch specs or to pick an example clutch or torque converter.

Click here (on on Pick Example
button below) to pick an example.

Transmission Specs

" Transmigsio

|T}'P'B |U$|'3 Specs Below |£I

I Clutch/Co

Type
|l:|utch Diameter, in 10 |E"i':ie"c-"" % |9? Typical Manual |£I

Clutch Foice, |bs
| LI |First [1) Gear Ratio 3.35
i Clutch Dizks
: L |Set:und [2] Gear Ratio 1.93
Clutch M aternial D[ganic ["[ag"' il - -

- |Th|n:| [3] Gear Ratio 1.29

|§ZI<3?W%¥%§2; £ apaaidy |Fuurth (iiGEasbaty \1—|
|§::$mf Fo Mudnboshon |Flﬂh (EEaikitio LI

|Sixth [6) Gear Ratio ]
{orvesates Sial M bhaved on :I \—I
agrant Donverds: U apaeiy, 1

Fudi ot Dnone Powey Dave|and " Help .
cather Snacs af the haek Click on down amow button to pick a type of

clutch or torque converter. p 14
Get Ex imele I
Save E amEIe I

L For torque converters, full power stall RPM is shown
here for the current engine power curve and track
weather conditions. Refer to this as you adjust converter
capacity, or simply enter your full power Stall RPM here
and the Capacity will be figured for you.

0K Help

21



(C) Performance Trends Inc 2017  Drag Racing Analyzer Chapter 2 Definitions

Clutch/Converter

Type

Identifies if coupling between the engine and the transmission is through a friction clutch or
hydrodynamic torque converter consisting of an impeller, turbine and reactor (or stator), typical of most
automatic transmission converters. Click on the down arrow of this combo box for the following
choices:

e Let Program Estimate Clutch Specs (recommended for most users using clutches)

e  Use Clutch Specs Below

e Pick Example Clutch

e Use Converter Specs Below

e Pick Example Converter

e Example: Example Name (if you have already chosen a clutch or converter example)

Depending on your choice, the appropriate sections, buttons and inputs will be disabled (grayed out) and
you will not be able to access them.

Clutch Diameter, inches

Identifies the outside diameter of the clutch disk measured in inches. If the Clutch Diameter can not be
easily measured, let the program estimate it by selecting the Type called Let Program Estimate Clutch
Specs.

Clutch Force, Ibs

Identifies the clamping force the pressure plate exerts to squeeze the clutch disk(s). Manufacturers of
aftermarket, racing type pressure plates generally specify this force in 1bs (pounds of force). If you do not
know this force, let the program estimate it by selecting the Type called Let Program Estimate Clutch
Specs.

# Clutch Disks

Is the number of clutch disks, which will be 1 for most all production type clutches. Only special racing
clutches will have more than 1 disk, perhaps 2, 3 or 4 disks. If you do not know the # Clutch Disks, let
the program estimate it by selecting the Type called Let Program Estimate Clutch Specs.
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Clutch Material

Is the material of the clutch disk, either organic (sometimes called a “rag” clutch which is an older style
material) or metallic (which is common in most racing clutches). If you do not know the Clutch Material,
let the program estimate it by selecting the Type called Let Program Estimate Clutch Specs.

Converter Capacity

Describes the size or capacity of the torque converter in units of RPM per square root of torque (ft 1bs).
The higher the capacity (sometimes called "K" factor), the higher the converter slip for a given amount of
input torque. High capacity converters are generally smaller in diameter, have internal blade
modifications and are rated by their stall RPM for a given amount of engine input torque. Stall RPM is
the engine RPM at full throttle when the converter output RPM is 0, which occurs with the transmission
in gear with the drive tires not turning (trans brake is On).

Technically, if you know the engine’s torque at stall, Converter Capacity can be calculated by the
following equation:

Converter Capacity = Stall RPM
\/ Engine Torque @ Stall

High capacity torque converters are used in drag racing primarily to allow the engine to rev into it's high
RPM power band at the line. However, high capacity converters generally have more slip at high speed,
possibly lowering your quarter mile MPH.

Note: You may wonder why you can't just use the converter's stall RPM, instead of
Capacity. The fact is a converter does not have a single stall RPM, but a different stall
RPM for various amounts of engine torque.

For example, when an engine is idling against a stalled torque converter the "stall RPM"
is the idle RPM. Open the throttle slightly and produce more torque and the "stall RPM"
increases. How stall RPM changes with various amounts of engine torque is defined by
Converter Capacity. Only by using Converter Capacity can you accurately see how stall
RPM and vehicle performance changes with changes in engine output torque. Engine
torque can be affected by many things, including weather, % throttle, engine
modifications, etc.
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Conv Tq Multiplication

Describes the amount of torque multiplication produced by the torque converter at stall (when the drive
tires are not turning). A torque converter increases engine torque at stall, similar to a gear box. As the
vehicle starts to move and converter output RPM increases, torque multiplication drops. At higher
converter output RPMs, torque multiplication eventually reaches 1:1 (no torque multiplication but no
torque loss). The Conv Tq Multiplication spec is generally not available from converter manufacturers
(but it should be). Unless you know your converter’s torque multiplication, use a value of 2.

Transmission

Type

Click on the down arrow of this combo box for the following choices:
o Use Specs Below
e Pick Example Transmission
e Example: Example Name (if you have already chosen a transmission example)

The major differences between an automatic or manual transmission in this program are:
e An automatic transmission uses a torque converter. This you select in the Clutch/Converter
section.
e An automatic transmission has higher power losses due to the pump and larger areas for fluid
friction. This is represented by the Efficiency, % spec in the Transmission section.
The program will let you combine a clutch with an automatic transmission (lower Efficiency rating) or a
torque converter with a manual transmission (higher Efficiency rating). It also lets you combine any
combination of example clutches, converters and transmissions.

Efficiency, %

Is the amount of power which actually leaves the transmission compared to the amount which entered the
transmission gets from the engine. Automatics are about 3-6 % less efficient than manual transmissions.
The more “heavy duty” the transmission, the less efficient (larger bearing areas). The fewer the number
of gears, the more efficient the transmission. Click on the down arrow key to pick an efficiency from the
list. Examples of transmissions with these efficiencies are also given in this list.

Note: You can pick any efficiency, even though the label does not match your car. For example, say you
are working with a Ford C6 rated at “88% 60s Hvy Dty 3 spd Auto”. You have made some
improvements like going to a lighter fluid. Simply select an efficiency which is 1 to 2% higher than what
you currently have Efficiency set at, even though 89% is called “89% 60s AWD 3 & 4 spd Auto”. The
Efficiency of 89% is still slightly better than 88%, even though you do not have All Wheel Drive.
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First (1) Gear Ratio
Second (2) Gear Ratio
Third (3) Gear Ratio
Fourth (4) Gear Ratio
Fifth (5) Gear Ratio
Sixth (6) Gear Ratio

Are the gear ratios in the transmission. If you do not know your transmission’s gear ratios, select one of
the examples. Even though your transmission is not listed, select one with the same number of gears.
This will be closer than guessing.

Appendix 5, page 169, New Features in v3.4 B discusses new transmission inputs added,
including allowing up to 10 gear ratios.
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2.4 Body & Axle

Chapter 2 Definitions

The Body & Axle specs describe the vehicle size, weight, suspension, final drive system and

aerodynamics.

Figure 2.7 Body & Axle Specs Menu

Vehicle Weight and Final

Drive Ratio (rear axle ratio)

are very critical for accurate
predictions. I\

Buodylixle Specs

Select to pick an Example of Body
Details Specs or select Use Specs
Below and enter in your own specs.

" Wehile Weight / \ " Body Defails
\
1

Wehicle Weight, Ibs EEP [Type |ﬂse Specs Below |£I

" Aule Specs

/ |Driveline Layout

|Hear Wwheel Drive |£I

|% Wt on Rear Tires 40

Diff Lock Eff. % [50% Prod Pos! [+]

|Fina| Drive Rahio 1.08 I |H e >
eight of C.G_. in

[‘Wheelhase, in

101

" Help

|Flear Track Width, in R7

The weight of the wehicle with the driver in pounds. |Frl Boll Stins, %

|Mndem Production |£I

P |anla| Area, sq ft 21
|Drag Coefficient
1].9 I | Help | | Get Example I | Save Example I
Vehicle Weight

Vehicle Weight, Ibs

Total vehicle weight in pounds with the driver. For accurate predictions the weight you enter here is

critical.
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Axle Specs:

Final Drive Ratio

For rear wheel drive vehicles, this is the rear axle ratio; for front wheel drive vehicles, this is the gear
ratio of the final drive gear or chain system in the transaxle. For chain drive vehicle's (go carts,
motorcycles, etc.) this is the chain ratio. For motorcycles with a gear reduction between the engine and
the transmission, you must multiply the chain ratio by this gear reduction to obtain the total Final Drive
Ratio. Click on the Clc button to obtain a menu to calculate Final Drive Ratio based on number of teeth
for your particular situation.

This information is available in magazine articles, owner's-repair manuals, on tags attached to the
vehicle, or coded into the vehicle's identification number.

One method of estimating the final drive ratio of a rear wheel drive vehicle without locked differentials
(where the driveshaft is exposed) is to jack one of the rear tires off the ground, leaving the other rear tire
on the ground. Mark a spot on the driveshaft. Rotate the tire which is off the ground exactly 2 complete
revolutions. The other tire must remain still (which it will if you do not have a locked differential).
Count the number of revolutions the driveshaft turns. This indicates the final drive ratio. For example, if
the driveshaft turns 3.5 times, the final drive ratio is 3.5.

If you have a locked differential, the procedure is the same except you must have both rear wheels off the
ground, and you rotate the tire only 1 turn (not 2).

Safety Precaution: This procedure should be attempted only by experienced
mechanics, taking the proper safety precautions. This procedure may not be
possible for racing axles with locking differentials or "spools''.

Diff Lock Eff, %

The final drive differential in either a front wheel drive's transaxle or rear wheel drive's rear axle can be
either a locking type ("posi-traction", "traction-lock", etc.) or an "open differential" with no locking. The
locking type of differential tries to put the most power to the drive tire with the most traction.

Production locking differentials do not do this perfectly, but some racing differentials do lock up
completely. Perfect lockup (100% lockup) can also be accomplished by welding the differential gears
solid or by installing a "spool" to replace the differential. Both of these modifications cause problems
when turning corners, since now both drive tires must turn at exactly the same speed.

The effectiveness of the differential's lockup also depends on the type of suspension for the drive axle.
Click on the down arrow of this combo box to select the description which best describes your car.
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Notes:

This specification is ignored if the Driveline Layout is set to Front or All Wheel
Drive or Motorcycle. For Front Wheel Drive, the computer assumes a high %
lockup due to the front wheel drive's assumed independent front suspension.

If the lockup is specified as 100%, then the specifications Rear Track Width and
Frt Roll Stfns have no effect on the results and are disabled.

Body Details
Type

Click on the down arrow of this combo box for the following choices:
e Use Specs Below
e Pick Example Body
e Example: Example Name (if you have already chosen a body example)

Driveline Layout

Click on the down arrow of this combo box to tell the program where the driving wheels are, or if you
have a motorcycle. If you specify All Wheel Drive (same as 4 wheel drive), be sure to select a lower
Transmission Efficiency to account for extra losses in the transfer case.

% Wt on Rear Tires

Describes the vehicle's weight distribution, indicating the % of the vehicle's total weight which is on the
rear tires. This information can be found in magazine road tests or owner's/repair manuals. An example
would be "weight distribution = 55/45" which indicates 55% of the vehicle's weight is on the front tires
when the vehicle is stationary, and 45% is on the rear tires.

It is also possible to measure the vehicle's weight distribution by weighing the vehicle with all 4 tires on
the scale, and then weighing it with only the rear tires on the scale. (Both weighings should be done with
the driver and with the vehicle level.) Then use the formula:

Formula to Calculate % Wt on Rear Tires
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% W1t on Rear Tires = Wt for Rear Tires Only x 100
Total Vehicle Weight

For example, if the total vehicle weight is 4000 1bs and the rear tire weight is 1800, the Weight on Rear
Tires is 1800 / 4000 x 100% = 45%.

Since % Wt on Rear Tires has a Clc button, this calculation is computerized as shown in Section 2.8.3.

Height of CG

Describes the height of the Figure 2.8, Estimate of Height of CG
vehicle's center of gravity
from level ground. A

sports car will have a lower Estimated
CG than a 4WD truck. Height
Increasing the height of the of C.G. |_~ + 5inches

CG (installing a lift kit) will
improve weight transfer
and therefore traction in a
rear wheel drive car for
improved acceleration
capabilities.

Ground Height of Front \
Safety Precaution: \ of Crankshaft
Transferring this weight to
the rear means less weight
is being applied to the
front tires. Therefore, steering control can be adversely affected creating unsafe conditions.

This information is not readily available, but can be estimated by measuring the distance from the ground
to a spot approximately 5 inches above the center of the engine's crankshaft at the front of the engine
(typical V-8 camshaft level).

Estimate the Height of CG of motorcycles as half way between the rider's shoulders and the engine's
crankshaft. For example, if the height of the rider's shoulders is 40" and the crankshaft centerline is 14",
the Height of CG would be (40 + 14) /2 =27". Obviously, driver position has a significant effect on this
parameter.
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Wheelbase

Is the distance in inches from the center of the front wheels to the center of the rear wheels. Decreasing
the wheelbase will improve weight transfer and therefore traction and E.T. on a rear wheel drive car.

Rear Track Width, in

Is the distance in inches from the center of one rear tire's track to the center of the other rear tire's track.
This value is used in conjunction with Frt Roll Stfns, % for determining how RWD vehicles "lift" the
right rear tire. For front wheel drive cars, certain assumptions are made about the suspension, and this
value is disabled.

Frt Roll Stfns, %

Figure 2.9, Estimate of Rear Track Width

7\

N

|< Track Width —
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L. |
Roll stiffness is the suspension's resistance to leaning as it goes through a cornering maneuver. Part of
the vehicle's total roll stiffness comes from the front suspension, and the rest comes from the rear. Frt
Roll Stfns, % is the percent of the vehicle's total roll stiffness present in the front suspension.

For example, if the vehicle has a heavy rear anti-sway bar with stiff rear shocks, and no front anti-sway
bar with soft front springs and shocks, only 25% of the vehicle's roll stiffness may be from the front
suspension. This particular set-up is good for "planting" both rear tires on the ground for good traction
with a rear wheel drive car.

Assume the Frt Roll Stfns, % is 75% (typical of most production cars) unless special modifications have
been done to the suspension for drag racing. Then reduce it to a value of 25-50%. For front wheel drive
cars, certain assumptions have been made about the suspension, and this value is disabled.

Frontal Area, sq ft

The frontal area is the area in square feet the vehicle's silhouette occupies when viewed from the front.
Use the formula in Fig 2.10 to estimate frontal area. Frontal areas are in the range of 5 sq ft for a
motorcycle, to 20 sq ft for a small passenger car to 30 sq ft or more for a full size pick-up truck. Also see
Section 2.8.4 for calculating Frontal Area, sq ft by clicking on the Clc button.

Figure 2.10, Estimate of Frontal Area, sq ft

Vehicle Height

Track Width

Frontal Area, sq ft = Vehicle Height (in) X Track Width (in)
144
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Drag Coefficient

The coefficient of drag (Cd) is an engineering term used to describe how aerodynamic a vehicle's exterior
design is (how easily it "slices" through the wind). A low value for the Cd indicates the car is
aerodynamic and requires little power from the engine to overcome wind resistance. Many automotive
manufacturers now publish the vehicle's Cd in advertising, since an aerodynamic car is a more fuel
efficient car. An aerodynamic car is also a faster car. If the actual Cd of a particular vehicle can not be
found, use Table 2.1 to estimate the Cd for different types of vehicles Use Table 2.2 to estimate how
much Cd will change from a modification. A more complete list is by selecting one of the examples of
Body Details.

Table 2.9: Estimate Drag Coefficient (Cd)

Type of Vehicle or Modification Cd
Motorcycle .70-1.10
Modern Motorcycle (fairings, etc.) .50-.70
Pickup Truck .50-.70
Sedan before 1980 .45-.60
Sports Car before 1980 45-55
Open Convertible .50-.70
Modern Aerodynamic Sedan .35-.45
Modern Aerodynamic Sports Car .30-.40
“‘Best Case" vehicle A1

Table 2.10: Estimate How Modifications Affect Cd and CI (lift coefficient)

Modification Change Cd | Change CI (lift)
-4 deg Angle of Attack (vs stock) *1 -.04 -100%
+4deg Angle of Attack (vs stock) +.04 +100%
Open Side Windows (vs closed) +.02

Open T-Top & Side Windows +.08

4" Flat Air Dam (width of vehicle) *2 -.04 -25%
8" Flat Air Dam (width of vehicle) .00 -50%
12" Flat Air Dam (width of vehicle) +.08 -55%
1" Flat Spoiler (width of vehicle) *3 -.03 -15%
2" Flat Spoiler (width of vehicle) .00 -25%
4" Flat Spoiler (width of vehicle) +.08 -35%
Blocking half radiator air flow -.04 -35%

Notes concerning Table 2.1 and 2.2:

1* Change the vehicle's attitude from the production attitude 4 degrees, where a negative angle of attack
is when the front is lowered and the rear is raised.
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2*

3*

For this table, an air dam is defined as a flat plate the full width of the vehicle projecting vertically
down directly below front bumper (based on typical 1970s or earlier design). Most modern designs
integrate air dams for optimum Cd, therefore adding an air dam to a modern vehicle will likely show
an increase in Cd but perhaps a reduction in Cl.

For this table, a spoiler is defined as a flat plate extending the full width of the vehicle at the top rear
edge of the rear deck (trunk) lid, angled back 20g from vertical.

Cl is the lift coefficient and is listed only to give the reader an indication of the trade off between
aerodynamics and lift. Race vehicles want to minimize lift for better traction.

Table 2.2 shows typical effects from modifications. Individual vehicle's can differ considerable.
Adbvertised Cds are usually the "best case". For a realistic Cd, add .03 to .05 to the advertised Cd.
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2.5 Wheels/Tires

The Wheels/Tires Specs describe the front and rear wheels and tires on the vehicle.

Figure 2.11 Wheels/Tires Menu

Specs in this right hand section are critical to traction, and
therefore have a large effect on ET, 60 foot times, etc.

Wheel & Tire Specs

" Front Wheel/Tue Specs= | [ Rear Wheel/Tire Specs

Type |L|se Specs Belnw\ |£I

Wwheel & Tire Wt, Ibs

|
: : : r'w'heel & Tue Wi, lbs \ |5|]—|
Tire Diameter. in |ﬂ| Tire Diameter. in \ 34.9
~ HEIP |Eunshut:tiun |StreetF|a|jia|

+*
Click on down arrow button to pick a method of |_I

dezcribing the type of wheel & tre. p 13 |T read Width, in ¥

|T raction Factor, % a0
|‘§'£§aﬁ fasapmib, &

I | Help I | Get Example I | Save Example I

Front Wheel/Tire

If you have specified Front Wheel Drive as the Driveline Layout in the Body & Axle menu, this section
will be labeled Rear Wheel/Tire. These wheel and tire specs are only used to estimate the inertia losses
of accelerating these wheels and tires.

Type

Click on this combo box to select to Let Program Estimate Specs (recommended for most situations
unless you are trying to estimate rolling inertia effects), Use Specs Below or Pick an Example.
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Wheels & Tires Wt, Ibs

This is the weight of one wheel/tire assembly, which can be obtained by weighing the tire mounted on
the wheel on a weighing (or bathroom) scale. The program assumes there are 2 front wheels and tires on
the vehicle unless you have specified Motorcycle as the Driveline Layout in the Body & Axle menu.

Tire Diameter, inches
The diameter of the tire is the distance from the tread across the center of the wheel to the other tread.

This is sometimes referred to as how tall the tire is. See Tire Diameter in the Rear Wheel/Tire section
below for more details.

Rear Wheel/Tire Specs:

If you have specified Front Wheel Drive as the Driveline Layout in the Body & Axle menu, this section
will be labeled Rear Wheel/Tire.

Wheels & Tires Wt, Ibs

This is the weight of one wheel/tire assembly, which can be obtained by weighing the tire mounted on
the wheel on a weighing (or bathroom) scale. The program assumes there are 2 front wheels and tires on
the vehicle unless you have specified Motorcycle as the Driveline Layout in the Body & Axle menu.

Tire Diameter, inches

The diameter of the tire is the distance from the tread across the center of the wheel to the other tread.
This is sometimes referred to as how tall the tire is. For example, for 10 x 32 inch slicks, the 32 refers to
the diameter of the tire.

This term has been changed from previous versions of Drag Racing Analyzer which used the input of

Rolling Radius, or the distance from the center of the wheel to the tread on the ground. This is
approximately half of the Tire Diameter.
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Since tires can squat as they are
Figure 2.12, Estimate of Tire Diameter mounted on the car or as you change
air pressure, a better estimate of the
diameter is to measure the distance in
inches from the center of the tire to
the ground, while the tire is mounted
on the car. This will give the radius,
e which you can then multiply by 2 to
obtain your best estimate of the tire’s
diameter when mounted on the car.

Radius
Since Tire Diameter has a Clc button,

see Section 2.8.5 for calculating Tire
Diameter from other tire specs, like
Tire Diameter = Radius x 2 Rolling Radius, Circumference, or
production tire sizes like P225-60-15.

Construction

The Construction type for the drive tire has a large effect on traction and therefore a large effect on the
vehicle's maximum acceleration ability. Click on the down arrow of this combo box to be presented with
a list of choices.

The Construction type and the following tire specs will determine the traction capability of the tires, and

the amount of tire growth at high speed. If you select anything other than Drag Slicks, the Tire Growth
specs is disabled as these other types of tires do not exhibit much growth.

Tread Width

Is the width of the tire's contact patch on the ground. Tread Width will only have a large effect on
traction if you have specified Tire Type = Drag Slicks.

Traction Factor

Traction Efficiency describes how well the tires 'hook up' to the road surface. It is affected by road
surface condition (concrete vs asphalt, amount of traction compound, etc.), tire conditions (temperature,
pressure, compound, etc.) and suspension setup (4 link adjustments, shocks, etc.).
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Obviously this spec has a critical impact on traction for all Tire Types. Because it depends on so many
variables, it is difficult to estimate. You can click on the Clc button to obtain a general list of estimates.
Most likely you will have to fine tune this estimate based on your vehicle's actual 60 ft times at a
particular track. You can also use the Match Vehicle Performance option from the Main Menu to have
the program estimate Traction Factor.

Table 2.3 gives estimates of Traction Factor for different road surfaces.

Tires behave quite differently on dirt or sand than concrete or asphalt, as assumed by the Drag Racing
Analyzer. Therefore, it can not accurately predict acceleration performance of vehicles on dirt or sand.

Table 2.3 Estimate of Traction Factor

Type of Tire/Surface Traction Factor
Dry Concrete with Traction Compound 95-105

Dry Concrete 80-95

Dry Asphalt 65-85

Wet Roads 30-50

Tire Growth, %

The Tire Growth specs is only used for Construction type of Drag Slicks, and is disabled for all other
Construction types. The program’s definition for Tire Growth is the percent the drive tire’s radius
(distance from center of wheel to the ground) will increase at 2000 wheel RPM with no additional
aerodynamic down force or lift. Because this may be difficult to estimate, it is again suggested you use
the Match Vehicle Performance option from the Main Menu to have the program estimate Tire Growth.
You can also click on Examples to load in tires with estimated tire growths given, or click on the Clc
button to pick from general categories of Growth.
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2.6 Driving Specs

The Driving Specs describe how the driver controls gear changes, clutch release during the launch and
power through the throttle.

After all specs are defined in this section below, a "Driving Specs Summary" section follows which
describes how these options work together.

Figure 2.13 Driving Specs Menu

Selecting “Computer Driven” launch
makes running the program and making
comparisons much easier.

Selecting “Computer
Picks RPMs’ also makes
the program easier to run.

Driving Specs

" Launch $pecs [ Shift 5pecs
Type Shift Time. sec“_q Typical |£I

|Laun-::h BPH 3000 |5hift 4 Thmttl7 |‘||:||:| Poveer Shift |£I

|§..{§;m{:?§ % Dhich . f

Shift RPMs |D:um|:uuter Ficks RPMs |£I
|§..{§55§”§£}§’§ AR T
|§..<§sms:§'; T, vig |'§ -F Sl HHEN

Help 23 Bt 6P
Ellgg on armove button to pick twpe of launch from list, |:;-,g CERTTTEY:
|85 Binn BPH
|§§-§E Sy B

Ok I | Help I

Launch Specs

The launch (getting the vehicle moving from its standing start) is probably the most critical element in
drag racing. The Drag Racing Analyzer gives you several options for controlling engine power and
clutch release during launch.
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Type

Click on the down arrow button of this combo box to be presented with the following 3 choices:
e  Computer Driven-No tire spin
e Use Specs Below (not available in Beginner Level, and quite difficult to work with)
e  Clutch-Maintain Launch RPM-No tire spin (a second “computer driven” option, available for
clutches only)

Depending on you choice of Type, some or all of the other Launch Specs will be enabled or disabled.
These types are explained below.

Computer Driven-No tire spin

The computer will hold the engine at full power and "feather" the clutch to put the most power to
the ground, but still prevent the tires from slipping. For transmissions with torque converters, the
computer will hold the engine at full throttle and "feather" the drive axle's brakes to limit the power
to the drive tires just enough to prevent tire spin. This is similar to current production "anti-spin"
traction control. Selecting “Computer Driven-No tire spin” is the easiest way to launch the vehicle
and make comparisons between vehicle modifications.

This Type of launch may not always give the best ET. For example, with very "sticky" tires and a
clutch, the computer may release the clutch too quickly because the tires are not in danger of
spinning. This may cause engine RPM to drop too much at the line, perhaps slightly "bogging" the
engine, which can actually occur with the real vehicle. See the “Clutch-Maintain Launch RPM-No
tire spin” option below.

Use Specs Below

The computer will drive exactly as specified by the other Launch Specs, which may allow the tires
to "break loose" and spin. This Type useful for fine tuning your particular launch strategy, or to see
how much the vehicle's E.T. suffers when the tires "break loose".

Clutch-Maintain Launch RPM-No tire spin

This is very similar to “Computer Driven-No tire spin” in that the computer will hold the engine at
full power and "feather" the clutch to put the most power to the ground, but still prevent the tires
from slipping. The difference is the computer will also not allow engine RPM to fall below
Launch RPM, potentially eliminating engine bog. This option is only available if the transmission
is using a clutch.
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Launch RPM

Is the RPM at which the engine is held at the starting line before the clutch is released. This specification
is ignored if the vehicle has a torque converter because the Converter Capacity spec and available engine
torque will determine the "launch RPM" or stall RPM.

Launch % Clutch

Is the amount the clutch is "feathered" at the starting line at the beginning of the Launch Time. The
program then increases this amount until it is at 100% at the end of the Launch Time. (This is a change
from previous versions of Drag Racing Analyzer but seems to be more realistic.)

Launch % Clutch specifies how much of the total clutch force is allowed to grip the clutch disc (or put
another way, how far the clutch pedal is released). For example, if the clutch is "dumped" or "side
stepped" at the starting line with no feathering, this would be called 100% Launch % Clutch. If you
release the clutch until it just starts to bring the engine RPM down, and you hold it there, that could be
specified as 10% Launch % Clutch.

This specification is disabled if the vehicle has a torque converter or you are using a computer driven
launch. This spec can also be used to simulate the hydraulic or pneumatic clutch management systems
on funny cars or top fuel cars.

Launch % Throttle

This describes how far the throttle is opened during the Launch Time. The program then increases this
amount until it is at 100% at the end of the Launch Time. (This is a change from previous versions of
Drag Racing Analyzer but seems to be more realistic.)

If the throttle is immediately opened to wide open throttle (WOT), this would be specified as 100%
Launch % Throttle. "Trans brake" vehicles where the throttle is WOT but the transmission output is
locked would also use 100%. If the throttle is only opened to half throttle, this would be specified as
50% Launch % Throttle.

This specification is used for both clutch and torque converter transmissions, but is disabled if you are
using a computer driven launch which eliminates tire spin.

40



(C) Performance Trends Inc 2017  Drag Racing Analyzer Chapter 2 Definitions

Launch Time, sec

Is the amount of time the clutch and throttle are "feathered" at the start of the run until the Launch %
Clutch and Launch % Throttle reach 100%. In other words, this is the amount of time the Launch %
Clutch and the Launch % Throttle are in effect. After this amount of time, the clutch is released
completely (100%) and the throttle is opened to WOT (wide open throttle or 100%).

This specification is disabled if you are using a computer driven launch.

Shift Specs
Shift Time, sec

Is the amount of time it takes the driver to shift. This is the total time starting from the moment the clutch
is disengaged to when the clutch pedal is released after the shift. Click on the down arrow button of this
combo box to select the time and description to best match your condition.

If the transmission has a torque converter, the program assumes this is the time required for the automatic
transmission to shift. Smooth shifting, production automatics are designed to take more shift time than
race automatics. See Driving Specs Summary at the end of this section.

Shift % Throttle

Is the amount of throttle given the engine during the shift process, in the same manner as specified under
Launch % Throttle. If the Shift % Throttle is specified as 100%, the throttle is held at WOT during the
shift and the engine will rev up between shifts. If the throttle is backed off between shifts (for example to
0% for the Shift % Throttle), the RPM will probably drop between shifts.

This specification is disabled if the vehicle is specified with a torque converter. The computer then
assumes the throttle is held wide open (100% Shift % Throttle) during the shift.

Shift RPMs

Click on the down arrow key of this combo box to select to either have the program pick the shift RPMs
(recommended to make program easier to use) or have the program Use Specs Below. If you select Use
Specs Below, the Shift RPMs appropriate for the # of gears in the transmission become enabled.
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1-2 Shift RPM
2-3 Shift RPM
3-4 Shift RPM
4-5 Shift RPM
5-6 Shift RPM

These are the RPMs at which the shifts take place. For example, the 1-2 Shift RPM specifies the engine
RPM in first gear when the 1-2 shift starts.

Note: If the clutch is slipping when a shift RPM is reached, the computer will wait until both the engine
and the clutch have reached the Shift RPM. Therefore, occasionally the engine RPM in the results will
be higher than the RPM specified for the shift.

Because these specs have a Clc button, you can have the program calculate optimum shift RPMs and fill
them in into these specs. See Section 2.8.7.

Driving Specs Summary:

To summarize the driving specifications, the sequence of events for a run for different cases is illustrated
below:

Clutch, Launch Type: Computer Driven-No tire spin
Clutch, Launch Type: Clutch-Maintain Launch RPM-No tire spin

1. The engine is held at the Launch RPM.

2. At the start, the throttle is opened 100% and the clutch is "feathered" to give maximum power to the
tires without letting them slip. If you selected to Maintain Launch RPM, engine RPM is not allowed
to fall below Launch RPM.

3. When the engine and clutch RPM both reach the 1-2 Shift RPM, the clutch is disengaged, the throttle
is opened as specified by the Shift % Throttle, the gears are changed from 1st to 2nd, and when time
has passed as specified by the Shift Time, the throttle is opened 100% and the clutch is again
"feathered" to give maximum power to the tires without "breaking them loose". If you selected to
Maintain Launch RPM, engine RPM is not allowed to fall below Minimum Launch RPM.
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4. The third step is repeated for each transmission gear until the vehicle finishes the run. However, if
you selected to Maintain Launch RPM, Engine RPM is allowed to fall below Launch RPM in all
gears except Ist.

Figure 2.14 Clutch, Launch Type: Use Specs Below

Drag Racing Analyzer «+3.0 Performance Trends [ GT5.0L ]

= Back Print Options Graph Data Twpes Help(F1)

IDrag Racing Analy=er v3.0 Throttle 2o vs Sec

) 1L

0% Shift % Throttle

____________ ! (S Exarﬁple of 5

o Throttle %%

-2 o =2 =4 (=1 = 10 1z 14 1a

Nirag Racing Analy=er 3t M Berformance Trends [ S0 S_mlJ

— EBack Print Options Graph Data wpes Help(F1] =1

IDrag Racing Aanaly =er 3.0 Clutceh 2o s Sec
i 1T

- 0% Clutch during shifts

- Clutch 3

L1 7Progrém adjus

= o = ES = 10 1= 1 15

Note: These graphs are available by selecting % Clutch and % Throttle as the Graph Data Types

5. The third step is repeated for each transmission gear until the vehicle finishes the run.

Notes:
The Launch Time starts the moment the clutch is released, not when the E.T. clock starts. For example,
if the Launch Time was specified as 1.0 second and there was a .3 second rollout, the Launch Time

would be over at .7 seconds on the E.T. clock.

If the first shift takes place before the Launch Time is over, the clutch and throttle are still controlled per
the Launch Specs into Gear 2 until the Launch Time has run out.
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Clutch, Launch Type: Use Specs Below
1. The engine is held at the Launch RPM.

2. At the start, the clutch is engaged as hard as specified by the Launch % Clutch and the throttle is
opened as specified by the Launch % Throttle. The % Throttle and % Clutch are gradually increased
from the starting percents so they are at 100% at the end of the Launch Time.

3. When the engine and clutch RPM both reach the 1-2 Shift RPM, the clutch is disengaged, the throttle
is opened as specified by the Shift % Throttle, the gears are changed from 1st to 2nd, and when time
has passed as specified by the Shift Time, the clutch is released 100% and the throttle is opened
100%.

4. The third step is repeated for each transmission gear until the vehicle finishes the run.
Notes:
The Launch Time starts the moment the clutch is released, not when the E.T. clock starts. For example,

if the Launch Time was specified as 1.0 second and there was a .3 second rollout, the Launch Time
would be over at .7 seconds on the E.T. clock.

Figure 2.15 Clutch, Launch Type: Use Specs Below
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Note: These graphs are available by selecting % Clutch and % Throttle as the Graph Data Types
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If the first shift takes place before the Launch Time is over, the clutch and throttle are still controlled per
the Launch Specs into Gear 2 until the Launch Time has run out.

Torque Converter, Launch Type: Computer Driven-No tire spin

1. The engine is "brake torqued" at the converter's stall RPM. Stall RPM is determined by the engine's
available torque and the Converter Capacity.

2. At the start, the brakes or trans brake are released and the throttle is maintained at 100%. The drive
axle's brakes are then "feathered" as necessary to limit power to the driving tires to deliver maximum
power to the tires, without "breaking them loose".

3.  When the engine RPM reaches the 1-2 Shift RPM, the automatic shifts to 2nd. The engine RPM
drops as much as is required for the next transmission gear. The throttle remains open 100% during
the shift and the drive axle's brakes are again "feathered" as required to put maximum power to the
tires without allowing tire spin.

4. The third step is repeated for each transmission gear until the vehicle finishes the run.

Note:

This method of launching will give the best possible E.T. and MPH in most cases for the given vehicle
description and driving specs with a torque converter.
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Figure 2.16 Converter, Launch Type: Computer Driven-No tire spin
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Note: These graphs are available by selecting % Clutch and % Throttle as the Graph Data Types

Torque Converter, Launch Type: Use Specs Below

1. The engine is "brake torqued" at the converter's stall RPM. Stall RPM is determined by the engine's
available torque (as limited by Launch % Throttle) and the Converter Capacity.

2. At the start, the brakes are released and the throttle is opened as specified by the Launch % Throttle.
The % Throttle is gradually increased from the starting percents so it is at 100% at the end of the
Launch Time.

3. When the engine RPM reaches the 1-2 Shift RPM, the automatic shifts to 2nd. The engine RPM
drops as much as required for the next transmission gear. The throttle remains open 100% during
the shift.

4. The third step is repeated for each transmission gear until the vehicle finishes the run.
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Figure 2.17 Converter, Launch Type: Use Specs Below
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Note: These graphs are available by selecting % Clutch and % Throttle as the Graph Data Types

Notes:

The Launch Time starts when the brakes are released, not when the E.T. clock starts. For example, if the
Launch Time was specified as 1.0 second and there was a .3 second rollout, the Launch Time would be
over at .7 seconds on the E.T. clock.

If the first shift takes place before the Launch Time is over, the throttle is still "feathered into Gear 2 until
the Launch Time has run out.

For automatic transmission shifts, the Drag Racing Analyzer uses Shift Time to define how quickly the
valve body can perform shifts. During a shift, engine RPM drops and energy is released from this drop
in engine RPM. The program increases driveshaft torque to approximately simulate recovering the
engine's and converter's inertia energy. Inertia energy is the energy released when the engine and
converter spinning at a high RPM before the shift are slowed down to a lower RPM after the shift. This
inertia energy is responsible for the vehicle's "jump forward" during shifts, possible spinning the tires.
The shorter the Shift Time, the "harsher" the shift and the greater the driveshaft torque from recovering
inertia energy.
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2.7 Calculate Performance

2.7.1 Calculate Performance Conditions

At the Main Menu, you can calculate performance by:
1. Clicking on Calculate Performance to open the Calculate Performance Conditions menu, then
clicking on Calculate Performance.
2. Clicking on the Calc ET button at the top of the Main Menu.
3. Pressing the <F2> key from anywhere in the Main Menu.

If you click on Calculate Performance, you will first be presented with a menu of conditions which
describe how you will "run" this vehicle. These conditions include:

e  Weather and wind conditions

e Total track length

e How you "stage" your vehicle with respect to the "staging lights"

Figure 2.18 Calculate Performance Menu

This combo box lets you select the combination of weather
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Air Temperature, deg F |?? | Track Length, ft |132|:| Cuarter Mile |£I

|Dew Point, deg F 49 Rollout |1D” [mediurm] |£I
|Elevatinn, feet 1] " Help

Click on arrow to zelect how pou want to enter
weather info and the type of instruments wou wil

| Return I ‘ Help I |Ealculate F‘erlulmancel iz, (2
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Track Weather

The weather conditions affect both the air's oxygen density which affects engine power, and the air's total
density which affects aerodynamic drag. Many drag racers use their own personal “weather stations”. In
these cases, be sure you read the Notes on Weather Conditions at the end of this section., page 52.

Method of Recording Weather Data

Click on the down arrow button of this combo box to be presented with this list of options:
e Radio/TV Report with Rel Hum
e Radio/TV Report with Dew Pt
e  Uncorr. Baro with Rel Hum
e  Uncorr. Baro with Dew Pt
e  Altimeter with Rel Hum
e  Altimeter with Dew Pt

If you change the Method, the 4 inputs specs in the Weather section are changed or enabled/disabled as
necessary to represent the new Method. In addition, all the input specs are adjusted to what they would
be with the new Method. For example, Corr. Barometer of 29.3” at an elevation of 1200 feet is
converted to 28.03” Obs Barometer with Elevation disabled. (Elevation is not important when you are
using an uncorrected or observed barometer, as this type of barometer shows the actual air pressure at the
track.)

If you change from “Uncorr Baro” to Radio/TV Report with a “Corr. Baro”, the program will ask for an

Elevation for the track, since this is needed to make the Barometer Correction. All these different inputs
are explained below.

Barometric Pressure

Corr. Barometer, "Hg

This input is used for either “Radio/TV Report with Rel Hum” or “Radio/TV Report with Dew Pt”. It is
the Corrected Barometric Pressure in inches of Mercury you will hear from most any TV or radio
weather report. This spec is disabled if you are using an Altimeter, because the altimeter alone is
measuring the air pressure.
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Obs. Barometer, "Hg

This input is used for either “Uncorr. Baro with Rel Hum” or “Uncorr. Baro with Dew Pt”. It is the
actual or observed Barometric Pressure in inches of Mercury at the track. These barometers measure the
actual air pressure at the track, and will read approximately .1 inches of mercury less than the barometric
pressure you will hear from a TV or radio weather report for each 100 feet of elevation. This spec is
disabled if you are using an Altimeter, because the altimeter alone is measuring the air pressure.

Air Temperature

Air Temperature deg F

Air temperature in degrees F of the air at the track. This spec is used for all Methods of Recording
Weather Data.

Humidity
Relative Humidity, %

Describes the air’s humidity level in percent of humidity the air could hold at its present temperature.
Relative Humidity can be calculated from either wet and dry bulb temperatures, or from dew point and
air temperature readings by clicking on the Clc button. See Section 2.8.9.

Dew Point, deg F

The dew point in degrees F of the air at the track, which describes the air's humidity level. The Dew
Point, deg F must be less than the Air Temperature. Dew Point can be calculated from either wet and dry
bulb temperatures, or from relative humidity and air temperature readings by clicking on the Clc button.
See Section 2.8.8.

Dew Point is a less confusing way of describing the air's moisture level than relative humidity. Relative

humidity readings are only meaningful if the air temperature when the reading was made is also known.

However, the air's dew point remains constant even when the air temperature changes. For example, 40

degree air with a 80 % relative humidity has only a 10% relative humidity when the same air is heated to
100 degrees. However, the dew point remains at 36 degrees for both air temperatures.
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Elevation

Elevation, ft

The elevation of the track above sea level in feet. This spec is only used if you are using a Corrected
Barometer, like from a TV or radio station weather report. If the elevation is below sea level, enter a
negative (-) feet for this reading.

Altimeter

The altitude in feet above sea level from an altimeter instrument. The program assumes the altimeter is
corrected to 29.92”. This means on a standard 29.92” barometric pressure, 60 deg day, the altimeter
would read O feet at sea level. If the altimeter is reading feet below sea level, enter a negative (-) feet for
this reading.

Notes on Weather Readings and Weather Stations

Many racers will use “weather stations”, a collection of temperature, humidity and barometric pressure
measuring devices. When using these instruments, here are some things to keep in mind:

e Unless you are very close to sea level, an actual (observed or uncorrected) barometer will
usually read less than a TV or radio weather report barometer. For elevations less than 5000
feet, an uncorrected barometer should read approximately 0.1 “ Mercury less for each 100 feet
of elevation above sea level. For example, if your barometer instrument is at 850 feet elevation
and the closest weather station reports 30.46” barometric pressure, your barometer should read
approximately .85 (850/100 x .1) less, or 30.46-.85=29.61. It is useful to keep records of
information like this (what your actual barometer reads versus what this simple calculation says
it should approximately read) to see if the comparison is constantly jumping around. If you
always make the check at the same place (same elevation) like your home or shop, and the
difference is varying high by .17, than low by .2”, etc., you may want to have the barometer or
altimeter checked out.

e Ifyou find that you are making many adjustments to your weather station, you are probably
doing something wrong. A barometer or altimeter which reads low, but consistently reads low
is better for predicting throttle stop or dial in trends, than one you are trying to keep accurate by
constantly adjusting. it.

e Unless you are racing in very different air (at least 1000 ft different in dry density altitude), you
are probably better off not changing jets. Unless you know if you were on the rich side or lean
side to start with, you may actually be making things worse. Also, constant carb adjustments are
just one more thing to go wrong and cause inconsistency.
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Wind Specs

Wind Speed, MPH Corner Tail Wind Side Wind Corner Head Wind

The wind speed in MPH. Wind \ /
speed has a significant effect on

ET and accurate measurements
are difficult to come by. You

may want to invest in a hand help > — e
anemometer or vane wind speed Tail Wind Vehicle Direction Head Wind
indicator.

Figure 2.19A

Wind Direction

Click on this combo box to select from the following wind directions. Also see Figure 2.19A.
e (Calm-No Wind

Head Wind

Tail Wind

Side Wind

Corner Head Wind

Corner Tail Wind

Track Specs
Track Length, ft

Click on this combo box to select from the following track lengths:
e 1320 Quarter Mile

660 Eighth Mile

5280 One Mile

7040 El Mirage (1.33 mi)

26400 Bonneville (5 mi)

If you select 1320 ft, the program also gives the MPH reading in the summary at the top as based on the 2
lights separated by 66 ft, just as official drag strips. You will notice this MPH is slightly less than that
listed in the results at 1320 ft.
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If you enter 7040 ft (the distance of El Mirage) or 26400 ft (the distance of Bonneville) you get readings
at the standard distances for timing reports at these tracks. Also, as you increase distance, the time
increments of the plots gets larger, and the results get reported at larger distance intervals. In the History
Log, the 60 ft time is replaced by 1/8 mile time for 5280 and 7040, and by 2 mile time for 26400.

Rollout, in

Click on this combo box to select from the following rollout distances:
6" (deep)

10" (medium)

14" (shallow/short)

0" (like data logger)

Rollout is the distance traveled by the vehicle during the process of uncovering the lights to start the ET
timer during drag racing. This distance is generally 4-12 inches and is affected by tire size, how the
vehicle is "staged", timer light positions, etc.

Rollout, in can be measured by measuring how far your vehicle travels from the following 2 points:
1. When the "staged" light first comes on, assuming that is how you "stage" your car.
2. When the "staged" light goes off (or whatever else starts the ET timer) from rolling forward
through the beams. At most tracks, uncovering the "staged" light beam is what starts the ET
timer.

Although a few inches appears to be a minor detail, the rollout can affect the ET up to a couple tenths of

a second. If you want data reported where the timer starts the moment the vehicle starts accelerating (like
accelerometer or fifth wheel instruments), enter a rollout distance of 0.
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2.7.2 Calculate Performance Test Results

The Drag Racing Analyzer's calculated output is shown in Figure 2.19B below.

Figure 2.19B Calculated Results

Improvement Summary

Drag Racing Analyzer 3.0 Performance Trends [ GT5.0L]
=| Back Graph Print Analyze Hjstory Help[F1]

LLAELS

= Motes Summary:  High Clutch Shp, Tire Current; ET 1457 MPH\ 3493
‘Emnts ‘ ﬁ | %I Motes Trac:t_iu:u Laww, Click o\ Mates for more Lazt: 14.53 99,36

! Detalls.\ |mprovement: -04 -4 43
Gear |Time |[MPH\ [AccelGs|Fekt |[CRPW [EngRPM [TqMult [CSlip [T Slip [ Thit [+
1 - 2F .0 3000 1.00 100 5 48 -
RO N1 33 4091 1.00 88 L] 48
1 2.30 3N5b 5047 1.00 9 3] 49
1 2.50 339 1.00 1] 5 50
2 2.90 337 1.00 45 L] a7
2 .94 60.0 1.00 1] 2 100
2 6.13 61.2 1.00 1] 1 100
2-3 6.20 61.2 1.00 1 1 L1
3 6.52 609 1.00 36 3 100
3 45 773 1.00 1] 1 100
3 1p.22 893 1.00 1] 1] 100
3 1325 929 1.00 1] 1] 100
4 13\65 92.3 1.00 26 1 100 4]
Test Title \ |Fe&t |Dnsy Alt |Dry R)n&y Al |EEI f& |Im|:ur\-'mnt |ET |Im|:uwmnt |MF'H |Imprvmnt +
gth 0l ban Apr \398 367 pm 132 294 g8 1457 04 9493 443
B9-mach’: Frispn1092 10:42 am 132 17as 2138 1453 -14 9936 | -1.70
B9-rmachl: Fridpr{ 098 956 am 1320\ 294 618 14.39 .00 1M.06 .00
E9-machl: ThuApk9 98 645 pm 1320 \ 294 f18 1439 - 47 1006 - 51
B9-mach: Thu Apr\d 98 645 pm 1320 \ 294 g18 1292 2034 101.57 E8.92
B9-rmachl: ThuApr Y 98 644 pm 1320 94 618 .26 2034 3265 |-BB92
E9-rachl: ThuApr 498 635 pm 1320 94 g18 1392 |1.60 10.57 756 +

Click on Test Title [Nt column) to change it or to\retlieve specs which produced thn§§ resultz. Click in other columng for definitions.
Click here to show History

Summary of Important Notes

Test History (not always shown)

Commands buttons for analyzing results
Tabular Results
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Improvement Summary

The Improvement Summary section compares the final results of the current run with those of the
previous run. This saves you from writing down ETs and MPHs to see how much effect a given
modification has on performance.

ET (Elapsed Time in Seconds)

Is the time from when the vehicle's front tires uncover the "staged" light beam until the front tire breaks
the finish line light beam at the end of the track. Different tracks may have different locations and
calculations regarding these light beams. These differences may have some effect on the Rollout time
but should have nearly no effect on ET.

If you have selected .001 second increments in the Preferences menu at the Main Menu, ET will be
reported in thousandths of a second.

MPH (Final Velocity in Miles per Hour)

Is the vehicle's velocity at the end of the run in miles per hour.

If you have selected 1320 Quarter Mile as the Track Length, the MPH will be the average velocity for the
last 66 ft of the run. This MPH closely simulates standard drag strip MPH, which is based on the time it
takes the vehicle to break a light beam 66 ft before the finish line, and the finish light beam at 1320 ft.
You will notice that this MPH is somewhat less than the MPH reported at 1320 ft in the tabular results.
For any other distance, MPH is the vehicle's speed exactly as it crosses the finish line.

Improvement

Improvement is simply the difference between the Current Run and the Last Run for which performance
was calculated.

If the improvement is a positive value:

e  The Current Run’s ET was quicker (shorter) than the Last Run’s
e  The Current Run’s MPH was faster (greater) than the Last Run's
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Tabular Results

The tabular results gives important vehicle and engine information at significant points during the run:
e At the start of the run.

When the Rollout distance has been traveled (when the staged light is uncovered).

At the beginning and end of each shift.

At 60, 330, 660 and 1000 ft (Some tracks also give times for these distances.)

At 60 and 100 MPH.

Occasionally, two of these conditions may occur very close together. For example 60 MPH may occur a
couple hundredths of a second before the start of the 1-2 shift at 5000 RPM. In these cases, you may
only get one reading, either the 60 MPH point or the start of the shift at 5000 RPM.

In these cases there may also be some slight error in reporting the results. For example, if the 60 MPH
point was reported, it may show engine RPM at 5047 for the start of the 1-2 shift, not the specified 5000
RPM. These errors produce insignificant errors in the overall MPH and ET. These discrepancies are
reduced if .001 second time in the Preferences menu .

The following section defines each data column:

Gear

Is the transmission Gear # currently being used. An “RO” indicates the “rollout” condition, where the
vehicle has moved the distance defined by Rollout..

If data is reported during a shift, both gear numbers are given. For example, the 60 Feet point may show
a Gear of "1-2", which indicates 60 feet occurred during the 1-2 shift.

Sec

Shows the elapsed time since the Rollout distance was traveled. If Rollout is specified as 0, this column
shows the time since the vehicle first started to accelerate. Negative values of Sec shows these
conditions occurred before the Rollout distance was traveled. For example, if the first Sec value is -.22
and the second value is 0 (Gear = RO), it says the vehicle started the acceleration .22 seconds before the
rollout condition was met, which starts the ET timer.

If you want the timer to start the instant the vehicle starts to accelerate (not like a drag strip ET timer),
select Rollout of 0 (like data logger).

The resolution of the time column can be increased to thousandths of a second by selecting .001 second
increments in the Preferences menu
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MPH

Is the vehicle's velocity in MPH.

Accel Gs

Is the vehicle's acceleration in Gs. If the tires are spinning, the G value is followed by an S.

Feet

Is the distance the vehicle has traveled during the run, measured in feet.

C RPM

Is the clutch or converter output RPM. See EngRPM.

EngRPM

Is the engine RPM. The difference between CRPM and EngRPM is the amount the clutch or converter is
slipping. If the clutch is not slipping, CRPM will be equal to EngRPM.

TqMult

The amount of torque multiplication which is produced in the torque converter or clutch. A value of 1.5
indicates that the output of the torque converter is 1.5 times as large as the torque which entered it. If the
engine can output 300 ft-1bs, the torque converter will increase it to 450 ft-lbs. See torque converter
explanation in the Assumptions, Appendix 1.

If the vehicle is equipped with a clutch, this value is 1.

C Slip

Is the amount of clutch or converter slip occurring, in percent.

T Slip

Is the amount of slip in the tires, in percent. All tires show some slip during acceleration, even if they do
not “break loose”. If the tires are slipping excessively (“broken loose”), T Slip% is shown as 100% and
an “S” appears in the Accel Gs column.
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% Thrt

Is the percent of the engine’s HP being allowed to be delivered to the clutch or converter. This will be
reduced from 100% to prevent tire spin, as directed by the Launch % Throttle, or as directed by the Shift
% Throttle.
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2.8 Calculation Menus:

The following section explains the user input for engine specs listed with Clc buttons. These specs are
ones where you can simply enter a value, or click on the Clc button and the program will present a menu
of inputs which will calculate that particular parameter. These menus are like computer “scratch pads”
for calculating specs like Final Drive Ratio, Tire Diameter, etc. from other inputs.

Notes:

The starting values in each calculation menu : - -
are usually blanked out when the menu is Figure 2.20 Typical Calculation Menu

opened. If there is other information in the Calc Power Curve

program to estimate what one of your input

values will be, it may be loaded. As shown in Peak HP
Figure 2.20, Vehicle Weight, Engine Cubic Peak Torque, ft Ibs
Inches and RPM at HP Peak are already Peak Torque RPM
available from other menus in the program, and
these values are loaded into the Calculation " Performance Specs
Menu. You are free to change them to any

other value. Type of Calc | |l]uarter Mile |'-'|F"H|£I
Vehicle Weight, Ibs ' [3200

Once enough specs have been entered, the -

calculated value(s) at the top of the menu will fuascilbiicHts) |

be displayed. This calculated value(s) will now Engine Cubic Inches |

be updated each time you change a spec. If .

you want to use this calculated value, click on ¥ol Ll | |i|

Use Calc Value. If the calculated value is BPM at HP Peak |

within expected limits, it will be loaded into the

original menu. If you click on Cancel, you will - Notes:

be. r@turned to the original menu Wlth the Thizs calculation will produce approximate power

original value unchanged. If you click on curve specs based on very simple inputs. It

Help, you will be given a general explanation always uzes the 'Std Dyno' Con Factor. The

of calculation menus, and a page # in this ‘Match Weh Performance' option iz a more exact
section for more info about the particular menu ity 131 B0l & iU LT BEEe) i riare
you are using.

vehicle & performance specs.

The input values or calculated values in any ‘Usze Calc Yalue: | Help | Cancel
calculation menu have NO affect on calculated
performance unless you load the Calculated
value into the original menu. If you already know a spec in the form required by the program, then you
have no need to use the calculation menu. For example, if you know the engine makes 420 ft Ibs at
4500 and 450 HP at 6000 RPM, then, you have no need to use a calculation menu to calculate Peak Tq
and Peak HP.
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Example

Assume you want to calculate Peak Torque and Peak Horsepower for your car, but you know very little
about the engine. You could click on one of the Clc buttons by Peak Torque or Peak Horsepower in the
Engine Specs menu. You will be presented with the menu shown in Figure 2.20.

Vehicle Weight, Engine Cubic Inches and RPM at HP Peak are already available from other menus in the
program, and these values are already loaded into the Calculation Menu. Vehicle Weight and Cubic
Inches are accurate for your engine and vehicle so you leave them “as is”. However, RPM at HP Peak
you are not sure of and you may change this.

Note that all inputs are disabled except Type of Calc. Select the Type of Calc from this Combo box.
Since you do know your quarter mile MPH, select Quarter Mile MPH.

All specs except Vol Eff are now enabled (printed in black, not gray). All you have to do is enter your
Quarter Mile MPH of 121 and press <Enter>. You now see the calculated Peak HP, Peak Torque and
Peak Torque RPM at the top of the menu.

You would be ready to Use Calc Values if the RPM at Peak HP was correct. From reading in this
section, you see that a good estimate of RPM at Peak HP is about 500 RPM less than the RPM you shift
at or go through the traps at. So you decide to adjust that up to 5500 RPM. You see Peak HP stay the
same but Peak Torque and Peak Torque RPM updated to new, more accurate readings.

If you click on Cancel, you will return to the Engine Specs menu with the Power Curve specs unchanged.

If you click on Use Calc Value, you will be returned to the Engine Specs menu with the Calculated Peak
HP, Peak Torque, Peak HP RPM and Peak Torque RPM filled in.
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2.8.1 Calc Power Curve

This calculation is available from the Engine specs menu and lets you estimate a set of engine Power
Curve specs. Initiate this calculation by entering a Clc button for any engine Power Curve spec or the
Calculate button if you are using a Full Power Curve, for this menu.

Peak HP
Peak Torque, ft Ibs
Peak Torque RPM

Are the values calculate from these inputs.

If you select Quarter Mile or Eighth Mile MPH
as the Type of Calc, Peak HP is calculated
from a simple equation relating only vehicle
weight and finish MPH to available HP. Note
that these Engine Power Curve specs may not
give the same performance (quarter mile or
eighth mile MPH) when coupled with your
particular vehicle specifications.

If you select CID and Vol Eff, the Peak HP
value is calculated using the following
assumptions:
e 85% mechanical efficiency at RPM at
HP Peak
e 35% thermal efficiency
e Gasoline as the fuel with an energy
content of 19,000 BTU/Ib
e Dry air density of .0764 lbs/cu ft

The other Power Curve specs are derived from
Peak HP and RPM at HP Peak and an assumed

Figure 2.21 Calc Power Curve

Calc Power Curve

Peak HP
Peak Torque. it Ibs
Peak Torque RPM

" Performance Specs

Type of Calc | [Quarter Mile MPH[#]
Yehicle Weight. Ibz
Quarter Mile MPH

Engine Cubic Inches

Wl D | |

RPM at HP Peak

" Motes:
T hiz calculation will produce approxinmate power
curve specs based on very simple inputs. It
alwanz uzes the 'Std Dyna' Car Factar. The
‘tatch Weh Performance' option iz a more exact
vaay ko build a power curve based on mare
vehicle & performance specs.

‘Uze Calc ¥alue: | Help | Cancel

shape of the torque curve based on the Cubic Inches. The RPM at HP Peak input at the bottom of the
menu is always loaded back into the Engine specs menu.

These calculations are based on power corrected to the standard aftermarket dyno correction factor of
29.92” mercury and 60 degrees dry air. Therefore, anytime you use values from this menu, the Corr
Factor in the Engine menu will be set to Std Dyno (29.92 and 60 deg)
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Type of Calc

Click on this combo box to select from:
e Quarter Mile MPH
e Eighth Mile MPH
e CID and Vol Eff

Depending on your choice certain inputs will now be enabled.

Vehicle Weight, Ibs

Is the vehicle's total weight including driver, in pounds. This is initially set to the Vehicle Weight in the
Body & Axle menu, but can be changed to anything you want.

Quarter Mile MPH
Eighth Mile MPH

Is the vehicle's top speed in a standing start, quarter mile or eighth mile acceleration.

Engine Cubic Inches

Is the engine’s size in Cubic Inches. This is initially set to the Displacement in the Engine menu, but can
be changed to anything you want.

Vol Eff

Is the engine's volumetric efficiency at the HP peak. Volumetric efficiency means what is the amount of
air which this engine pulls in one cycle compared to how much it could under “ideal” conditions.
Generally this is less than 100%, but can be up to 130% for highly tuned race engines, or up to 300% on
supercharged or turbocharged engines. Generally, this is not the engine's peak volumetric efficiency
(which usually occurs at the torque peak) but is close to it.

Click on the down arrow of this combo box to select from the following choices:
e 65 Bad Production
e 75 Typ Production
e 80 Good Production
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85 HiPerf Production

90 Poor Street/Strip

95 Typ Street/Strip

100 Good Street/Strip

110 Good Race Engine

115 Very Good Race Engine
120 Excellent Race Engine
125 Pro Stock/Formula 1

90 Prod, 5 PSI Boost

100 Prod, 10 PSI Boost

110 Prod, 15 PSI Boost

120 Prod, 20 PSI Boost

95 HiPrf Prod, 5 PSI Boost
110 HiPrf Prod, 10 PSI Boost
125 HiPrf Prod, 15 PSI Boost
135 HiPrf Prod, 20 PSI Boost
105 Strt/Strp, 5 PSI Boost
120 Strt/Strp, 10 PSI Boost
135 Strt/Strp, 15 PSI Boost
145 Strt/Strp, 20 PSI Boost
115 Good Race, 5 PSI Boost
130 Good Race, 10 PSI Boost
145 Good Race, 15 PSI Boost
160 Good Race, 20 PSI Boost
140 Exc Race, 10 PSI Boost
170 Exc Race, 20 PSI Boost
200 Exc Race, 30 PSI Boost
225 Exc Race, 40 PSI Boost
250 Exc Race, 50 PSI Boost
270 Exc Race, 60 PSI Boost
285 Exc Race, 70 PSI Boost
300 Exc Race, 80 PSI Boost

RPM at HP Peak

Is the RPM at which the HP peak occurs. This is initially set to the RPM at HP Peak in the Engine menu,
but can be changed to anything you want.

Note: Most any modification which increases HP (other than nitrous oxide or super/turbocharging) will
also increase RPM at HP Peak. If you have no information about your RPM at HP Peak, use an RPM
500 RPM lower than your shift RPM. This RPM input is always loaded back into the Engine specs
menu.
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2.8.2 Calc Final Drive  [Fgure 2.22 Calc Final Drive Ratio

Ratio
Calc Final Drive Ratio

This menu is available by clicking on the Final : - - |—|
Drive Ratio Clc button in the Body & Axle Calc Final Drive Ratio | EALL

specs menu.

" Inputs

Type Type |F|ing & Pinion Gear Only

# Teeth, Pinion Gear

Click on this combo box to select from:

e Ring & Pinion Gear Only (typical of #t Teeth, Ring Gear
most rear wheel drive rear axles)

e  Chain Drive Only (typical of go carts,

# Yeorh, Dvive Sorocked

most motorcycles, etc.) B Tanth, Wheel Speocket
e  Gear Reduction & Chain Drive
(typical of motorcycles where there is " Mote:
a chain reduction between the engine For matarcycles with a gear drive bebween the

enagine and transmizzion, select Gear Beduction

the t issi then there i -
and the transmission, and then there is & Chain Drive' a5 the Type,

the chain ratio between the
transmission and rear axle)

| Help | Cancel

Depending on your choice certain inputs will
now be enabled.

# Teeth, Pinion Gear

This is the number of teeth on the smaller pinion gear (or drive gear which attaches to the driveshaft) in
the rear axle. If you selected Gear Reduction & Chain Drive as the Type, this is the # teeth on the
sprocket or drive gear on the engine’s crankshaft. In almost all cases, this number will be smaller than #
Teeth Ring Gear.

# Teeth, Ring Gear

This is the number of teeth on the larger ring gear (or driven gear which attaches to the axle shafts
through the differential) in the rear axle. If you selected Gear Reduction & Chain Drive as the Type, this
is the # teeth on the sprocket or drive gear on the transmission input shaft or clutch shaft. In almost all
cases, this number will be larger than # Teeth Pinion Gear.
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# Teeth, Drive Sprocket

This is the number of teeth on the smaller drive sprocket on the engine or transmission for chain drive

systems. In almost all cases, this number will be smaller than # Teeth Wheel Sprocket.

# Teeth, Wheel Sprocket

This is the number of teeth on the larger driven sprocket on the wheel or axle for chain drive systems. In
almost all cases, this number will be larger than # Teeth Drive Sprocket.

2.8.3 Calc % Wt on
Rear Tires

This calculation is available from the Body &
Axle Specs menu and allows you to calculate a
vehicle's weight distribution.

Total Vehicle Weight, Ibs

Is the total vehicle weight with driver as
measured on a scale. This initially set to the
Vehicle Weight in the Body and Axle specs
menu, but can be changed to anything.
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Figure 2.23 Calc % Wt on Rear Tires

Calc 26 Wt on Rear Tires

e W oon e Taes

|

T Wehicle Weights
Total Yehicle Weight. Ibs

|

Weight on 1 Axle

|

Which Axle 2 ||

2]

" Hote:

driver in the vehicle.

Theze weights should all be obtained with the

Usze Calc ¥alue | Help

| Cancel
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Weight on 1 Axle

Is the weight recorded on the scale with the driver when only one axle's tires are on the scale, either front
or rear tires.

Which Axle?

Click on the combo box to choose either Rear or Front, to identify which axle was on the scale for the
Weight on 1 Axle measurement.

2.8.4 Calc Frontal Area

This calculation is available from the Body & Axle Specs menu and allows you to estimate a vehicle's
frontal area.

Figure 2.24 Calc Frontal Area

Calc Frontal Area, sq ft

Track Width, inches Calc Frontal Area, =q ft | [19.79
Is the distance from the center of one front tire ~Vehicle Dimenzions

to the center of the other front tire. This value : :

is initially set to the Rear Track Width in the Track Width, inches |
Body and Axle specs menu, but can be changed Roof Height, inches |

to most anything you want.

" Mote:
Thiz calculation iz only an approsimation of
Frantal Area, bazed an 2 eazily abtained

i i meazurementz. For most situations [MPH lezs

Roof Helght’ inches than 150] Frontal Area will not have a large effect

on performance and this approsimation iz

The distance in inches from the ground to
highest portion of the roof or vehicle in inches
which extends nearly the full width of the
vehicle.

For example, for a truck with a roll bar behind the cab, measure to the top of the roll bar, but not to the
top of one of the spot lights mounted on the bar. However, if so many lights are mounted on the bar that
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they are nearly continuous for the full width of the vehicle, it may be more accurate to then measure to
the top of the spot lights.

2.8.5 Tire Diameter Figure 2.25 Calc Tire Diameter
Tread Width

Calc Tire Diameter. inches
Calc Tread Width, inches

This calculation is available from the Wheel &
Tire Specs menu and allows you to estimate
either a front or rear wheel’s Tire Diameter - Inputs
and Tread Width for certain Tire Rating

Types. Rating Type | [P-Metric (=« P225-60-15) [

Metiic Tire Size [ex 225) |

Note: For all Rating Types except Rolling
Radius, the Calc Tire Diameter is Lot Tae Se | |
approximately 3% less than what you would

calculate based on the exact dimensions. This

Aszpect Ratio

is to allow for some tire wear, deformation, Wwheel Bim Diameter. in
and slip. — —
Fhodiag Fladius, @
Danambaranog, 58
Rating Type “MNote:
Calculated diameters are reduced approximately
Click on this combo box for the following 3% from exact dimenzions o allow for some wear,
. . defarmation and slp.
rating types:

P-Metric (ex P225-60-15)
Letter (ex G-60-15)
Rolling Radius, inches
Circumference, inches

‘Usze Calc Value: | Help | Cancel

Depending on your choice, certain specs will
become enabled. If you choose the P-Metric or Letter Type, you will also be able to calculate the Tread
Width.
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Metric Tire Size (ex 225)

Identifies the tire's cross sectional width in millimeters and is also related to the tire's load carrying
capacity.
Letter Tire Size

Identifies the tire's load carrying capacity. Click on this combo box to select on of the letters. This is an
older rating system and there is more variation across manufacturer's.

Aspect Ratio

Is the ratio of tire cross sectional height to cross sectional width. A 75 series tire has a height 75% as
high as its cross sectional width, and is generally a tall tire. A 50 series tire is a lower profile tire, more
suited to cornering and performance.

Figure 2.26 Rolling Radius

Wheel Rim Diameter

Is the diameter of the wheel's rim.

O A
Rolling Radius, in
Is the tire's radius, measured with the Radius
tire mounted on the car, with the tire v

on the ground with typical vehicle
weight on it. Radius is the distance from the center of the tire to the ground. See Figure 2.26 Note that
this is the only calculation where the diameter is not reduced by 3%, because the load is already
deforming the tire. This is usually the most accurate way to Calculate the Tire Diameter.

Circumference, in

Is the tire's circumference measured in inches. Circumference is the distance around the outside of the
tire on the tread.

69



(C) Performance Trends Inc 2017

Drag Racing Analyzer

Chapter 2 Definitions

2.8.6 Estimated Traction Factors

This Calculation menu is available by clicking on the Traction Factor Clc button in the Wheel/Tire

menu. Click on the combo box to be
presented with the following choices:
e 110 Best Possible Suspension Setup

& Track

e 100 Best Drag Strip with Traction
Compound

e 95 Good Drag Strip with Traction
Compound

e 90 Tire on Good Concrete

e 85 Tire on Average Concrete

e 80 Tire on Good Asphalt

e 75 Tire on Average Asphalt

This menu is different than other Calculation
menus in that there is not calculation
performed, but you are simply picking a
Traction Factor from a list of descriptions.

The Traction Factors in this list are very

Figure 2.27 Traction Factors

Estimated Traction Factors
' [95

E stimated Traction Factor

" Pick Track & Suspenzion Descniption

Select a general dezcription of wour frack. Yaou
will likely have ta fine tune vour choice to get
wour actual B0 ft times to match the computers.
Y'ou can use the Match VYehicle Perf option to
have the computer adjust this spec to match your
B0 ft times.

Use Calc Yalue Cancel

general. You will probably have to fine tune this spec based on your vehicle's actual 60 ft times. The
program can also determine Traction Factor with the Match Vehicle Performance command at the Main

Menu.

2.8.7 Calculated Shift
RPMs

This Calculation menu is available by clicking
on the Shift RPMs Clc button in the Driving
Specs menu. There are no inputs to this menu.
You are simply telling the program to calculate
what it would use for Shift RPMs. As Figure
2.28 shows, you can then choose to use (load in)
these Calculated Shift RPMs.
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Figure 2.28 Calculated Shift RPMs
ﬁ—l

The program would use these RPMs for shifting:

Current Calculated
5000 h300
5000 h200
5000 4900
5000 h200

Do you want to use these calculated shift RPMs?

Lxes | [
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2.8.8 Calc Dew Point, deg F

Depending on your choice of Method of Recording Weather Data, you will be entering either Dew Point

or Relative Humidity in the Calculate
Performance Conditions menu or in the Throttle
Stop or Dial In menus. These humidity inputs
at all these menus have a Clc button. This is the
Calculation Menu you will get if you are using
Dew Point.

Know Relative Humidity?

If you know the relative humidity of the air and
the air temperature, select Yes. Otherwise
select No to input Wet and Dry bulb
temperatures from a psychrometer. Depending
on your choice the appropriate inputs are
enabled.

Outside Air Temp, deg F

Is the outside air temperature when the relative humidity measurement was made. For example, if the

Figure 2.29 Calc Dew Point

Calc Dew Point, deg F
| [65.2

Calc Dew Point

weather Inputs

Know Relative Humidity ?

|

Outside Ar Temp, deg F

|

Outzide Hel Humidity, 3

feip Hudh Vemp, deg ¥

.

Wied Hadh Yemp, dog i

|

‘Use Calc Yalue:

| Help

| Cancel

weather service or weather report gives a relative humidity of 56 % and a temperature of 68 degrees, use

68 degrees.

Outside Rel Humidity, %

Is the air's relative humidity as reported by a weather service or measured by humidity instruments.

Dry Bulb Temp, deg F

Is the temperature of the dry bulb thermometer on the psychrometer in degrees F. This is also the

temperature of any thermometer mounted in the shade when the Wet Bulb Temp reading is taken. The

Dry Bulb Temp must not be less than the Wet Bulb Temp.
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Wet Bulb Temp, deg F

Is the temperature of the wet bulb thermometer on the psychrometer in degrees F. The wet bulb has a
"wick" or cloth covering the bulb which is moistened with water. The dryer the air, the greater the
difference between the wet and dry bulb readings. Relative humidity or dew point can be manually read
off a Psychometric chart from these two readings. This calculation replaces reading the chart. The Wet
Bulb Temp must be less than the Dry Bulb Temp.

2.8.9 Relative Humidity, %

Depending on your choice of Method of Figure 2.30 Calc Relative Humidity

Recording Weather Data, you will be entering Calc Relative Humidity, 26

either Dew Point or Relative Humidity in the

Calculate Performance Conditions menu or in Calc Relative Humidity | [53.0
the Throttle Stop or Dial In menus. These
humidity inputs at all these menus have a Clc " weather Inputs
button. This is the Calculation Menu you will :
2
get if you are using Relative Humidity. EnowiDew Roint': |

Pfagande A Yomp, deg § | |:|

Prevs Paoand, deg ¥ | |:|

Know Dew Point? Dry Bulb Temp, deg F |
Wwet Bulb Temp. deg F

If you know the dew point of the air and the air |

temperature, select Yes. Otherwise select No to

input Wet and Dry bulb temperatures from a Use Calc Value | Help | Cancel
psychrometer. Depending on your choice the
appropriate inputs are enabled.

Outside Air Temp, deg F

Is the outside air temperature when the Dew Point measurement was made.
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Dew Point, deg F

Is the air's Dew Point in degrees F as reported by a weather service or measured by humidity instruments.

Dry Bulb Temp, deg F

Is the temperature of the dry bulb thermometer on the psychrometer in degrees F. This is also the
temperature of any thermometer mounted in the shade when the Wet Bulb Temp reading is taken. The
Dry Bulb Temp must not be less than the Wet Bulb Temp.

Wet Bulb Temp, deg F

Is the temperature of the wet bulb thermometer on the psychrometer in degrees F. The wet bulb has a
"wick" or cloth covering the bulb which is moistened with water. The dryer the air, the greater the
difference between the wet and dry bulb readings. Relative humidity or dew point can be manually read
off a Psychometric chart from these two readings. This calculation replaces reading the chart. The Wet
Bulb Temp must be less than the Dry Bulb Temp.
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2.9 Match Vehicle Performance

The Drag Racing Analyzer will automatically 'fine tune' certain critical specs to match a particular
vehicle's performance. See Example 4.2. The Match Vehicle Performance process consists of:

1. You set all specs to match the vehicle you are building as close as practical. This is very
important for accurate results.

2. Click on the Match Veh Perf button at the top of the Main Menu to bring up the Match Vehicle
Performance menu shown in Figure 2.31.

3. Fill in the Match Vehicle Performance menu with the vehicle's performance. Then click on OK
(adjust veh. specs to match performance) to start the process.

4. The program will adjust:
e Engine Power Curve
e Torque Converter Capacity or will switch the clutch specs to “Let Program Estimate Clutch

Specs” if the clutch is too small

for the Engine Power Curve. Figure 2.31 Match Veh Perf Menu
L e Comtmeton
e  Tire Construction, if it needs el el e Pt o e )

more traction than 110%
Traction Factor can provide
e Tire Growth |Distan-::e of Race

e  Tire Diameter |f$§‘<'z§§ B i Launch

To find a combination giving the

~Your Yehicle's Actual Performance

closest match to the vehicle's 60 Foot Time, sec 1.8
performance. Finish MPH 127
If the program can not arrive at acceptable |Finish Engine RPH 5500

specs in 100 passes down the track, it will

give you a notice. You may then want to [Finizh Trans Gear # 4 3
double check your entries in the Match Veh Tip: If you are not sure of 'Finizh Engine RPM' or do
Perf menu or some of the other specs in the hiot wart tire diameter changed, just leave it blank or

get it to 0. The program will not adjust tire growth or
diarneter ba match thiz BPR.

Help
Click on dawn arrow button to select either
[uarter ar Eighth kile run. p e

other menus.

If the program does arrive at acceptable
specs, you will be shown a summary of the
new specs the program found and how close
the program matched performance, as shown
in Figure 2.32. You can then load these
specs into the menus for this vehicle. | Help I | Cancel I | Clear Entries I

This process can save a good deal of "cut I | OK [adjust veh. specs to match performance] I I

and try" on your part to get your vehicle
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specs adjusted. Example 4.2 shows the Match Vehicle Performance process in more detail.

Distance of Race

Select either Quarter or Eighth mile for the distance of the race you are trying to match.

Stall RPM at Launch

Enter the converter's stall RPM during the launch. Stall RPM is the highest RPM you see on the tach or
data logger with the throttle wide open but the back tires not turning. This occurs with the trans brake

ON, or before the car has
had a chance to move off the
line.

This spec is not enabled if
the Transmission Specs
indicate a clutch is being
used.

60 foot time

The vehicle's 60 ft time from
the track's timer.

Finish MPH

The vehicle's MPH at the
end of the run (either eighth
or quarter mile). This is
sometimes called "trap
speed" or speed through the
"traps".

Figure 2.32 Results of Match Veh Perf

Modifications Required to Match your Performance

" Performance from Hew Specs

GO MPH Gr

Specifhied

e |z |[Fs0 |

Yehicle Perf

Perf Obtamned

ENEE

from Hew Specs

" Specs Which Have Been Changed

Spec Hame oid MHew

Engine Pk Tq 270.0 98 5

Engine Pk HP 210.0 4660

Eng Pk HP RPM 4400 5369

[Clutch Specs

Uszer Specs | [Estimate

Rear Tire Diameter 249 21.00

Tire Consztruction Type Drag Slick Drag Slick

Tire Traction Factor 90 103.19

Tire Growth 10 8. 51

‘Keep These Mew Specs: Return to Old Specs
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Finish Engine RPM

The engine's RPM at the end of the run, or at the same time when Finish MPH is recorded. If you are not
sure of this RPM, or you do not want the Tire Diameter adjusted, leave this spec blank or set it to zero.

Finish Trans Gear #

The transmission gear at the end of the run, or at the same time when Finish MPH is recorded.
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2.10 Throttle Stop Prediction

A throttle stop is a throttle activator which closes the throttle a certain amount for a programmed amount
of time a programmed amount of time after the clutch switch or trans brake switch is activated at the start
of the run. Many Super Class racers use throttle stops to control their car’s performance to run their
index ET. Couple all the settings available for the throttle stop and weather and wind variations,
consistently running the Index ET is complicated. See Example 4.4.

The Drag Racing Analyzer’s Throttle Stop Prediction screen will help you decide how to adjust your
throttle stop timer for winning consistency. Click on the Throttle Stop button at the top of the Main
Menu and you are presented with the menu shown in Figure 2.33. This menu will let you predict the
throttle stop setting (usually the time the stop is ON or the throttles are closed) required to produce some
desired ET (usually the Index) based on 2 previous runs with different throttle stop settings. Important
points for accuracy include:

e Itis important for accuracy that most all the other vehicle specs accurately match your vehicle
before you use the 'Throttle Stop' option. This means that if you Calculate Performance for
these specs, you will get an ET within about .3 seconds and a MPH within about 2 MPH of what
your car runs with No throttle stop.

e These 2 throttle stop settings should be significantly different, ideally 1 producing a faster ET
and 1 producing a slower ET than your desired ET.

e  The prediction can still work even though both ETs are faster or slower than your desired ET, as
long as there is significant difference (at least .3 seconds or more) in the 2 ETs which is not
caused simply by the weather change.

e  The accuracy of the predicted Throttle Stop also depends on the Time Resolution setting in the
Preferences menu available at the Main Menu (.001 seconds gives better accuracy).

e  All 3 runs should use the same weather instruments for all measurements (without calibration or
adjustment in between).

e Although you may not want to change your strategy, predictions are best if the throttle stop
comes on after the 60 foot timing lights.

In this menu you can enter:
e  Your vehicle's actual 60 ft time and ET for 2 previous runs.
The weather and wind conditions which produced these results.
Your vehicle's throttle stop setting for these 2 runs.
Your desired ET for the third run or Index to Run.
The weather and wind conditions for the third run where you want to run the Index.
Optional: Your prediction of the 60 foot time for the Predicted run.

When all these have been entered, click on 'Update Throttle Stop' or the Clc button by Throttle Stop. The
program will make 3 passes simulating the 2 runs you have already made and the 3rd run you want to
predict. Based on these results, the program will calculate the throttle stop setting to produce the desired
ET for the third run or 'Index to Run'.
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Figure 2.33 Throttle Stop Menu

Weather and ET for 2 previous runs with
significant difference in throttle stop settings.

Menu bar of commands to
open or save a file of Throttle
Stop specs, copy specs from
1 run to another, update the

prediction, etc. =

Weather conditions for
Throttle Stop prediction
to run the Index ET.

]

Current Vehicle file.
This must be the vehicle
these Throttle Stop
Specs are for.

Z
=| Drag Racing Analyzer\«ll] Perfuyﬁan ce Trends ’[ SG/GRAND.-AM | | v| 5
File [ = =S e =y =7 e
= D op Pred 0 E H H —
@ Exit File Edit Adwvance !\ Update Predigtion Help|
" Previous Run // T F'Iedicted Run |
i Run 1 Run 2
[ [Con. Baro_, "Hg 29 2907 [Com. Baro_, "Hg  [29.13
iAir Temp. deg F 88 77 Air Temp. degF |75
[ |Dew Point, deg F 117 %] |Dew Point, deg F  |E3
Elevation, feet B70 B70 Elevation, feet 670
[|| windwpH T 9 Wind MPH 7
Mwind Direction Sidewind | #] [Gidewind  [® Mfind Ditection  [Side'wind | #
[ |Thmllle Stop i 1.95 |Eslimale Change in 60 Foot Time
[ |60 foot, sec 1.405 1.4 |Let Pragram Estimate 50 ft time |£I
] [ET. zec 9.76 10.12 [53 tput, san
[ " General Specs and Comments IThrDttIE Stop 1.38 | m
==| | Method of Reading Weather Data  |Index. sec "Help ,
"He 7 7 B arareter reading in inches of njercury,
Cli |F|ad|oa’T\-" AL DR ,”EI |9'9 | CORRBECTED to sea lewvel for efewation.
pre . P
praf| | | Example of Thrattle Stop inputs. +| [T/5 Stort Time
These specs were obtained from the
e f s |25
| |
| Il T Il

Comments you can enter to
describe data. These are
useful reminders when you
open a saved Throttle Stop
File.

Type of weather
instruments you are using.

Index ET or the ET you want to run
plus any safety margin.

The Throttle Stop
setting the program
recommends to run
the Index.
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This menu is almost like a separate program, because you can enter comments in the lower left corner to
describe what these specs represent. You can then Save these specs by clicking on File in the Menu Bar,
then Save or Save As. Save As lets you save these specs under a new name, where Save simply updates
the current name with any changes.

By saving sets of specs, you can predict throttle stops in the future when you do not have results from 2
previous runs. Simply click on File, then Open, and pick a Throttle Stop file with weather conditions or
track conditions fairly similar to those you will be running. Again, be sure the current vehicle specs
match your vehicle you are running.

IMPORTANT: This method of using a past, saved Throttle Stop file is not nearly
as accurate as using previous runs from the same track, same day and same
weather instruments.

See Section 3.3 for how to Open or Save vehicle files. Saving or Opening Throttle Stop files work much

the same way.

There are 2 general sets of commands which let you copy sets of data from 1 run to another. These are:

e The Edit command where you can Copy or Clear various runs.

e The Advance command where you move runs from right to left, as you would when your
Predicted run now becomes your Previous Run #2 on which you will predict a new run.
Remember, Previous Run #1 and the new Previous Run #2 should have at least .3 seconds
difference in ET.

2.10.2 Definition of Inputs

Weather Inputs

Corr. Barometer, "Hg
Obs. Barometer, "Hg

Air Temperature deg F

Relative Humidity, %
Dew Point, deg F
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Elevation, ft
Altimeter

Method of Recording Weather Data

These are all explained in Section 2.7.1, starting on page 50. All 3 runs must use the same Method of
Recording Weather Data. That is because the same weather instruments should be used for all
measurements for the best accuracy.

Throttle Stop (Previous Runs)

Is the throttle stop setting (usually the time the throttle stop is on, or is closing the throttles) in seconds.
This is the adjustment you usually have the greatest control over and which gives the best consistency.

60 foot, sec (Previous Runs)

Is the 60 foot times for the previous runs.

ET, sec

Is the ET you obtained for the 2 previous runs with the different throttle stop settings. It is best if one of
these runs is faster and one is slower than the Index, and the difference in ET is at least .3 seconds.

Estimate Change in 60 Foot Time

Click on this combo box for 2 choices:
e Let Program Estimate 60 ft time
e  You Enter (predict) 60 Foot Time Below

If you let the program estimate the 60 ft time, it will assume nearly the same traction as Previous Run #2.
If you want to enter your prediction of 60 ft time, based on lane choice, traction change through the day,
etc., select You Enter (predict) 60 Foot Time Below. Then the 60 foot, sec input will be enabled where
you can enter your own estimate.
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60 foot, sec (Predicted Run)

Is your estimate of the 60 foot time for the Predicted Run. See Estimate Change in 60 Foot Time above.

Index, sec

Is the Index, or your desired ET. In the Super Classes there are usually 8.90, 9.90 or 10.90 seconds. You
may want to build in your own safety factor, one which may change depending on the situation. Say if
you feel confident of a win (novice opponent), you may want to enter 9.92, for a 20 thousandths second
safety margin, be sure you don’t break out. We recommend you always use some safety margin, at least
.005 seconds.

T/S Start Time

In this version, this time is only used to ensure the 60 foot times are not being affected by the throttle
stop. If the program thinks the throttle stop is On before the 60 foot time, 60 foot times are not used in
the prediction.

Throttle Stop (Predicted Run)

This is the program’s prediction of your throttle stop setting to run the Index ET. If this is blank, click on
the Clc button by it or Update Prediction in the menu bar at the top of the menu. The Throttle Stop is not
saved, because its value will change depending on what the other vehicle specs in the program are set to.

Check Appendix 3 for new Throttle Stop options added
to v3.2.
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2.11 Dial In Prediction

The Dial In Prediction menu will let you predict the ET of a future run based on a past run and the
weather conditions of the past run and the future run. This is very useful for predicting Dial In' for
bracket racing.

Click on the Dial In button at the top of the Main Menu and you are presented with the menu shown in
Figure 2.34. This menu will let you predict the ET of a future Predicted Run with different weather,
wind, and possibly traction conditions based on 1 previous run. Important points for accuracy include:

e Itis important for accuracy that most all the other vehicle specs accurately match your vehicle
before you use the 'Dial In' option. This means that if you Calculate Performance for these
specs, you will get an ET within about .3 seconds and a MPH within about 2 MPH of what your
car actually runs.

e  The accuracy of the predicted Dial In also depends on the Time Resolution setting in the
Preferences menu available at the Main Menu (.001 seconds gives better accuracy and Dial In
prediction to the nearest .001 seconds).

e Both runs should use the same weather instruments for all measurements (without calibration or
adjustment in between).

In this menu you can enter:
e Your vehicle's actual 60 ft time and ET for the Previous run.
e The weather and wind conditions which produced these results for the Previous run.
e  The weather and wind conditions for the future Predicted run.
e Optional: Your prediction of the 60 foot time for the Predicted run.

When all these have been entered, click on 'Update Dial In' or the Clc button by Dial In. The program
will make 2 passes simulating the Previous run you have already made and the future run you want to
predict. Based on these results, the program will calculate expected ET or Dial In setting. You may want
to add a safety margin to this, say .010 seconds or so, to prevent breaking out (running faster than your
Dial In.
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Figure 2.34 Dial In Menu

Weather and ET for previous run.

Menu bar of commands to
open or save a file of Dial In
specs, copy specs from 1
run to another, update the

Weather conditions for
Dial In prediction to run
the Index ET.

Current Vehicle file.

This must be the vehicle
these Dial In Specs are

rediction, etc.
P _\ for.
=| Drag Racing Analyzer \.\3.0 Performarlce Trends | SG-GRAND.-AM | EE
Ellﬂ [Vﬂhi[:lﬂ] Qal rrrrrr 11 1t o P |

cald| Exit File Edit Advance [Update Prediction Help

" Previous Bun

" ¥ehicle Specs

[ Pl}dicled Run I

wWheels & Tif

: ||:Dll. Baro.., "Hg 20.07 ||:Dll. Baro.., "Hg 20.02
Engine
Air Temp, deg F GE Air Temp, deg F | |77
[ Transmissi| el Hum. % 79 Rel Hum, % 68 |
Elevation. feet G770 |Elevalinn, feet G770
Body & Axl| | Wind MPH 6 [ined HEH
Wind Direction Head Wind  |* Wind Direction Calm-M o wind| %

|Estimate Change in 60 Foot Time

Driving |El] foot, sec

1.421 |Let Frogram E stimate B0 it time |£I

|ET, SEC

9.78 B feut, sen

Calculate Perfor

" General Spec: and Comments

1t |
Dial In. Sec | 9.812 | [cd

|Methm:| of Reading Weather Data "Help
" Help: |F|adi0£T\-" Freport with Fiel Hum |l| Barometer reading in inches of marcury,
Click here to open a mi — CORRECTED to zea level for elefation.
predict & Dial In zetting 4 [
produce a certain ET 3 Example of Dial In input% These +
far certain changes in SpECT Were nbt’ained frofn the
conditions.

]

1]

Comments you can enter to
describe data. These are
useful reminders when you
open a saved Dial In File.

Type of weather
instruments you are using.

The Dial In the program
recommends (the ET the
program expects you to

run). Remember to

subtract off any safety
margin you may need for
your actual Dial In to run. |
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This menu is almost like a separate program, because you can enter comments in the lower left corner to
describe what these specs represent. You can then Save these specs by clicking on File in the Menu Bar,
then Save or Save As. Save As lets you save these specs under a new name, where Save simply updates
the current name with any changes.

By saving sets of specs, you can predict Dial Ins in the future when you do not have results from a
previous run. Simply click on File, then Open, and pick a Dial In file with weather conditions or track
conditions fairly similar to those you will be running. Again, be sure the current vehicle specs match the

vehicle you are running.

IMPORTANT: This method of using a past, saved Dial In file is not nearly as accurate as
using the previous run from the same track, same day and same weather instruments.

See Section 3.3 for how to Open or Save vehicle files. Saving or Opening Dial In files work much the
same way.

There are 2 general sets of commands which let you copy sets of data from 1 run to another. These are:
e The Edit command where you can Copy or Clear various runs.
e The Advance command where you move runs from right to left, as you would when your
Predicted run now becomes your Previous Run on which you will predict a new run.

2.11.2 Definition of Inputs

Weather Inputs

Corr. Barometer, "Hg
Obs. Barometer, "Hg

Air Temperature deg F

Relative Humidity, %
Dew Point, deg F

Elevation, ft
Altimeter
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Method of Recording Weather Data

These are all explained in Section 2.7.1, starting on page 50. All 3 runs must use the same Method of
Recording Weather Data. That is because the same exact instruments should be used for all
measurements for the best accuracy.

60 foot, sec (Previous Runs)

Is the 60 foot times for the previous run for your car at the track.

ET, sec

Is the ET you obtained for the previous run for your car at the track.

Estimate Change in 60 Foot Time
Click on this combo box for 2 choices:
e Let Program Estimate 60 ft time
e You Enter (predict) 60 Foot Time Below
If you let the program estimate the 60 ft time, it will assume nearly the same traction as the Previous Run.
If you want to enter your prediction of 60 ft time, based on lane choice, traction change through the day,

etc., select You Enter (predict) 60 Foot Time Below. Then the 60 foot, sec input will be enabled where
you can enter your own estimate.

60 foot, sec (Predicted Run)

Is your estimate of the 60 foot time for the Predicted Run. See Estimate Change in 60 Foot Time above.

85



(C) Performance Trends Inc 2017 Drag Racing Analyzer Chapter 3 Output

Dial In (Predicted Run)

This is the program’s prediction of your Dial In setting to run the Index ET. If this is blank, click on the
Clc button by it or Update Prediction in the menu bar at the top of the menu. The Dial In is not saved,
because its value will change depending on what the other vehicle specs in the program are set to.

You will have decide if you want to use this predicted Dial In “as is” or subtract off a safety factor of
say .010-.020 seconds or so. The more you subtract off the Dial In, the less likely you are to “break out
(run faster than your Dial In and be disqualified). For example, if you are up against a novice opponent
and the program is predicting a 9.655 Dial In, you may want to use a 9.635 (9.655-.020) Dial In. This
gives you a .020 second cushion or safety margin to prevent “breaking out”.

29
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2.12 Examples

Many of the specs which the Drag Racing Analyzer uses to predict performance are difficult for some
users to get. For that reason, the program comes with sets of Example specs which the user can load in
automatically and easily.

Figure 2.35 Using Component Examples

If you are curretly using a set of Example specs, the name of the
Example will appear here. You can also click on this combo box to
pick a new example or switch the Type to Use Specs Below.

Should you decide to change any of the Example’s specs
(from Driveline Layout to Drag Coefficient), the name will be
changed to simply Use Specs Below.

BodylAxle Specs
" Yehile Weight " Body Details \
Vehicle Weight, Ibs 2300 Type  [Ex Body: 6563 Mustang Bid Bloyk ' [ %]

\
|Driveline Layout |F|ear wheel brive \ |£|
" Axle Specs 1

% Wton R Ti
|Fina| Drnive Ratio 41 | - L

Height of C.G_. in 22
Diff Lock EFff. % [100% Spool |+]

i

I'W'heelbase, in 108
 Help [Rear Track Width, in 56
The weight of the vehicle with the driver in pounds.| | |Frt Roll Stfns, % |ND Frrit Sway B\ar |£I

b s
[Frontal Area, sq ft 20

|D rag Coefficient

il

| (1].4 | | Help | | Get Examplg | | Save Example ,l

Click on the Get Example button (or on the Type
combo box and select Pick an Example) to bring up
a list of example specs.

Click here to save the current specs as an Example with a name of your
choosing. (Not available is current specs are already an Example.)
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At the top of most component sections of the Drag Racing Analyzer’s menus, you will find a description
of the “Type” of component used. In Figure 2.35 the component section is the Body Details in the Body
& Axle menu. This combo box can 2 or 3 choices:

e  Use Specs Below

e Pick An Example

o Ex Body: 65-68 Mustang Big Block (or some other name of a specific example)

Figure 2.35 shows that the current Body Details specs are those picked from the Drag Racing Analyzer’s
Example specs for a 65-68 Big Block Mustang. This name can be a handy reminder of the type of
vehicle you are simulating, and also where you got these specs.

There are 2 general ways to pick an example

component. You can either select the Pick An s
Example from the Type combo box or click on the Components (This screen does not
Get Example button at the bottom of the menu. You appear for all component examples.

may be first presented with a list of general categories

Figure 2.36 Categories of Example

of component examples, like shown in Figure 2.36. Clutches
(This screen would not appear for picking Body Torque Converters
. . Transmissions
Details because there is no other component
examples available at this menu.) | Use Catagory I | Cancel I

) ) ) . Tip: Click an the catagary ta highlight it, then click an the
Eventually you will obtain a list of examples, like "Use Catagory' button, or just Dauble Click an the

shown in Figure 2.37. Here you can select your catagory to pick in ane step.
choice by either clicking on it, then clicking on the
Pick button, or double clicking on it. (By single clicking on an example you have saved (not one

Figure 2.37 List of Body Details Examples

ehicles Layout RriWt CGH- WhlEs  RETWdth FroiScfns Firea Drag

£9-70 Mastang Big Block Rear W 4F 24 los E3 No Frnt &5 EZ _d8 |+
£9-70 Mastang Small Block Rear W 44 24 1oz L3 No Frmt 5 EE .42 ]
79-85 Mastang 5.0L Rear W 40 Z2E 101 57 Modern Pr E1 caz [
87-93 Mastang 5_0L Rear W 40 2E 101 57 Modern Pr E1 .39
20= Cutlass-BuickGH-etc Rear W 45 ZE los Ea. 2 Modern Pr  E4 .45
22-92 Camaro/Firebird Rear W 40 2 101 &0 Modern Pr  E1 Bci=
Tvp Rear Engine Sports Car Rear W &l 13 965 53 Modern Pr  E0 .37
71-87 CamarofFirebhird Bear W 44 10s &0 Modern Pr Z2

Ho Frnt 2 20 .48 !

SE Camaro/Firebird i
4z Z2E 102 &0 No Frnt & 20 1]

£7-70 BB Camaro/Firebird Rear W
65-58 Mustang Swmall Elock Rear W 47 Z2E 10s 133 No Frmt & E0 -
&65-52 Mastang Big Block Rear W 44 ZE los ke No Frmnt 5 E0 -
24-92 Mastang W-2 Rear W 44 2 101 59 Modern Pr  E0 .37
57-59 Barracuda Big Block Rear W 4Z Z2E los 51 No Frnt & E1 .5 | |
67-69 Barracuda Zmall Blck Rear W 44 2E 108 a1 No Front & E1 _5 +
Tip: Click to highlight
exarmple, double click Pick I ‘Deletel ‘ Cancel I

to chooze example.
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provided by Performance Trends) you can click on Delete to delete it.)

Next you will be shown a comparison of the example you chose and the current specs, as shown in
Figure 2.38. Click on Back to return to Figure 2.37. Click on Load In These Example Specs to use these
specs. You will then be given a notice about how these specs can not describe all details of the example
just chosen, and you should still use your own judgment about the results. See Figure 2.39.

You have the option of changing the Example specs. For example, lets say you have lowered your

Figure 2.38 Comparing Chosen Example with Current Specs

= Compare Current specs with: 67-70 5B CamarofFirebird
Spec Hame Current 3pecs Hew Example Specs
Driveline Layout Rear UYheel Drive Rear UYheel Drive
% Wt on Rear Tires by by
Height of C.G., in 22 22
Wheelbase, in 108 108
Rear Track Width, in Ch 60
Frt Roll Stfns, % Ho Frnt Sway Bar Ho Frnt 3way Bar
Frontal Area, sq ft 28 28
Drag Coefficient .5 .48

| | ‘Load In These Example Specs: I | Back I | Cancel I

Mustang. You calculate the new Frontal Area is only 18 square feet. You can click on Frontal Area and

Figure 2.39 Typical Notice about Component Example
e —— 73—

The Drag Racing Analyzer lets you simulate most any type of
vehicle you want. The examples given here are only to give you
ideas of how the specs change for various types of vehicles. Also
check the Vehicle Library for other examples of complete vehicles
by clicking on File, then Load [vehicle] or clicking on the 'Retrieve’
or 'Open' button [first on the left] at the Main Menu.

You will notice that Vehicle Weights are not given here. Thatis
because vehicle weight is so critical for perdformance. Itis best
to weigh your particular car. Be sure to include driver weight and
the weight of all fluids.
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type in 18 and press <Enter>. The program will warn you that by changing this spec, the name of the
example will no longer be for a Mustang, but will be changed to the general “Use Specs Below”.

You also have the example of saving your own sets of specs to the list of Component Examples. If the
current specs are not an example, click on the Save Example button to be presented with the screen of
Figure 2.40. Select Save and these specs will be saved to the example list with the name you entered.

Figure 2.40 Saving an Example

= Current Specs to be Saved

Spec Hame Current Specs

Enter most any name
Driveline Layout Rear Whegl Drive up to the number of
% Wt on Rear Tires letters this box allows
Height of C.G., in (different number of
Wheelbase, in letters for different
Rear Track Width, in Components)_

Frt Roll Stfns, %
Frontal Area, sq ft
Drag Coefficient

Example Name |Jue's 68 Camaro / | | Save I | Cancel I

Notes:

e Not all specs have Examples available and some Example categories have very few examples
from which to choose. These features will expand with later updates.

e The specs in these Examples are approximate. Different pieces of hardware and later designs
may have different specs, producing very different results. You will be more accurate if you use
your own figures from your own tests, or the latest information from the manufacturer.

e No checks are made to see if your combination of Examples is physically possible. You can
choose to put Ford 'Toploader' transmission gear ratios behind a 5 HP Briggs & Stratton engine
in a Prod 82 Corvette body type. This may be an interesting "what if", but you must realize this
hardware will NOT bolt together.
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The Drag Racing Analyzer provides several ways to view and output the test results, including:
Tabular, calculated Test Results displayed on the screen. Check Section 2.7 for definitions of

Test Results.

Analysis Report giving tips, warning of safety issues, etc.
High resolution graphs

Printer output or reports or graphs
Vehicle Library for recording sets of vehicle specs for later use

Chapter 3 Output

Figure 3.1 Output Options from Test Results Screen
Menu Bar showing names of options

Drag Racing Analyzer v3.0 Performance Trends [ GT5.0L]

Vehicle File Name

Ar | 4»

Click on
and slide
slide bar
button to
display all
Test
Results.

Click on
and slide
slide bar
button to
display
entire
History
Log.

=| Back Graph Print Analyze History Help[F1]
= Motes Summary:  High Clutch Slip. Tire Current: ET 1457 MPH 3948593
‘Emnls @I Motes | Tra t_ion Low. Click on Noteg for more Last: 3063 43,43
. ] DetTills. Improvement: 16.12 4650 /_
Gear  |[Time [MPH  [Adgel Gi[Feet [CAPM [EngRPM [TqMult [CSlip [T Slip  [% Thrt
1 - 27 .0 56 -1 1} 3000 1.00 100 5 48 '_
RO Rili) 33 .56 1} 479 4091 1.00 a8 5 48
1 230 .5 56 GO0 4617 5047 1.00 9 5 49
1 2.50 339 57 70 4981 5000 1.00 1] 5 50
2 2.90 337 &7 90 2854 5175 1.00 45 5 a7
2 594 60.0 .30 307 4911 4911 1.00 1] 2 100
2 613 61.2 .29 324 5000 5000 1.00 1] 1 100
23 6.20 61.2 -.04 330 4991 5030 1.00 1 1 50
3 6.52 60.9 A1 3599 3316 5170 1.00 36 3 100
3 9.45 773 23 660 4177 4177 1.00 1] 1 100
3 12.22 9.3 A7 1000 4812 4812 1.00 1] 1] 100
3 13.25 929 15 1138 5000 5000 1.00 1] 1] 100
4 13.65 92.3 27 1193 3847 5175 1.00 26 1 100
Test Title |Feet Drsy Alt |Dl_|,l Dnsy Alt |ED ft |Imprvmnt | ET |Imprvmnt |MF'H |Imprvmnt
gtE.0k Tue ppr 14 93 803 pm 1320|294 E13 23 332 457 1612 9433 4EA0
gt5.0k Tue dpr 14 98 8:07 am 1320|294 E18 RE2 .00 069 .00 4543 .00
gte.0k Tue 4pr 14 98 718 am 1320|294 E1% hE2 332 069 1612 4843 -4EE0
gts.0k Man ker 13 98 5:57 pra 1320 o4 E18 230 25 457 -0 9493 -4.43
E53-machl: HiApr 1098 10:48 am 1320 Q1789 38 255 02 453 .14 9936 -1.70
E3-machl: Fyi &pr 1038 3:56 am 1320 94 E13 257 .00 1433 00 101.06 .00
E3-machl: Thu Apr 398 B:45 pm 1320 P4 E18 257 -20 1439 47 10106 -51 *
Click on Tgst Title [1st column) to change it or tp retrieve specs which produced thogze resultz) Click in other columns for definitions.
Performance Summary
L Notes Summary and Notes button giving performance tips
L Command Option Buttons
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Figure 3.2 Additional Output Options
Click here or here to graph these results

Click here or here to print these results

Click here to create Analysis Report
(giving performance tips) as described
in Section 3.2

Click here for History Log options

Click here for help on Test
Results

A |40

Analyze

\ Motes Summary:  High Clutch Slip, Tire Current: ET 1457 MPH 34353
ntz Traction Lowe. Click an Mates far mare Last: A0ES 4343
D etails. Irmpravernent: 1612 46.50

|[Accel Gs[Feet [CRPM [EngRAPM [TqMult [CSlip [T Slip  [Z Thit [+

1 il -1 0 3000 1.00 100 L] 48 -
RO 56 0 479 4091 1.00 88 5 48

1 il 60 4617 5047 1.00 9 5 49

1 57 70 4981 5000 1.00 0 5 50

2 57 90 2854 5175 1.00 45 5 87

2 230 307 4911 4911 1.00 0 2 100

2 .29 324 5000 5000 1.00 1] 1 100

2-3 -.04 330 4991 5030 1.00 1 1 50

3 A1 359 3316 5170 1.00 36 3 100

3 .23 660 4177 4177 1.00 1] 1 100

3 A7 1000 4812 4812 1.00 0 0 100

3 15 1138 5000 5000 1.00 1] 0 100

4 27 1193 3847 5175 1.00 26 1 100 &
Test Tithe \ \{Feet |Dns_l,l Ak |Dr_l,J Dnzy &l |ED ft |Im|:uwmnt |ET |Im|:ur\-'mnt |MF'H |Im|:uwrnnt +
otf 0k Tue Apr 14 98 8:03 pm 20 294 E18 230 332 1457 [16.12 9493 |46.50
ot5. 0l Tue Apr 14 98 8:07 am 294 E18 hEZ .00 30,69 |.00 48,43 .00
gt5 0k Tue Apr 1498 718 am B18 562 -332 3063 |-1612 4843 -4B50
gt5.0l Mon Apr 1398 957 pm E18 230 .28 1457 |-04 9493 |-4.43
B3-machl: FriApr 10 98 10:48 am 2138 255 .02 1453 |-14 9336 |-1.70
E9-mach: FriApr 10 98 9.56 am E18 287 .00 14,39 |.00 101.06 |.00
B3-machl: ThuApr 998 6:45 pm 1 B18 257 20 1439 |-47 101.06 |-51 *

Clck on Test Title [1st column] to change it\r to reljeve specs which produced those results. Click in other columns for defintions.

Click here to return to the Main Menu

Click here to view and/or edit the Vehicle
Comments
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3.1 Analysis Reports

When calculated test results are displayed on the screen, you can obtain an Analysis Report by clicking
on Analyze in the menu bar. The Analysis report consists of 1-3 pages of suggestions for improving
performance, safety warnings, etc. concerning the performance results calculated. See Figure 3.3 and 3.4
for examples.

Figure 3.3 First Portion of Analysis Report

= Drag Racing Analyzer v3.0 Performance Trends [ GT5.0L] [=
= Back Graph Print Analyze History Help([F1)

= Mates Summary:  High Clutch Slip, Tire Current: ET 1457 MPH 54.93
| ZW ‘l %I Motes | [Traction Lowe. Click on Motes for more Last: 3063 4843
g [iatail smsrasmarerl 1617 AE_EN

Analysis Report

Ak [4F

|l:mnts

ke

Analy=i= Report
Wt-HF Ratioc = 15.24 (corrected for weather at traclk)

Comparizon of thi= wehicle's performance to a typical race wehicle:

Thi= Veh Tyvp Veh Advantage =
a0 foot (=ec) Z2.30 1.79 —.51 =ec
A0 foot (1.8 mile) 9 .45 353 —.92 sec
1320 foot (1.4 mile) 14.57 13 34 -1.23 =ec
1320 foot HPH 94 .93 97 57 -2.64 HPH
* Advantage of This Vehicle over the Typical Vehicle |
b
Your wehicle's 1.4 mile HFH 1= 94 9 HFH E
where a Typical wehicle would run 97 .6 MPH. L
+
Print I Cancel I
A — e o : — — - — — :
gt5.0l: kMon Apr 13 98 957 pm 1320 294 E18 230 2A 1457 -04 9493 -4.43
B9-mach: Friapr 1092 10:48 am 1320 1789 2138 2858 .02 1453 -14 99,38 | -1.70 *

Click on Test Title [12t column] to change it or to retrieve spece which produced those resulte. Click in ather colurmng for definitions
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IMPORTANT: The Drag Racing Analyzer can NOT anticipate all
UNSAFE and poor performing situations. Do NOT rely only on the
Analysis report to point out problems and SAFETY HAZARDS. You
must use your own judgment, expert advice from experienced
engine builders and the manufacturer of the components.

Figure 3.4 Another Portion of Analysis Report

= Drag Hacing Analyzer v3.0 Performance Trends [ GT5.0L ] |-

Ak ([4p

= | Back Graph Print Analyze History Help[F1]

Mates Summary:  High Clutch Slip, Tire Current: ET 1457 MPH 94593

Hﬁ%«;’ || %I Motes | [Traction Low. Click on Motes for mare Last: 3069 48.43
] [latail Inressamant- 1E17 AE BN

|[Zmnts

Analysis Heport

Power i= being limited by the program for 25 % of this run
to prevent tire spin during the launch. This is s=omewhat high.
and i= limiting the wehicle from producing low 60 foot times and ET=.

To reduce the amount of time power i= being limited. increase the
Traction Factor or specifv a higher traction Tire Type in the
Theel Tire Specs menu. Click on the Examples button to be
presented with a li=st of examples of Traction Factor for warious

types of tires. :‘

If vou are limited to a low walue of Traction Factor or are
running a Tire Type which i= not 'Drag Slicks'. try:

— Increase ¥ Wt on Eear Tire=s in the Vehicle Specs menu

— Increase Height of CG in the Vehicle Specs menu

— Reduce Frt Susp Eoll Stiff in the Vehicle Specs menu

— Increase Diff Lock Eff in the Vehicle Specs menu

| ] | |

+
Print I Cancel I
gt5.0l Mon Apr 13 38 957 pm 1320 294 E18 230 25 1457 -04 9493 443
B3-machl: Fridpr 1098 10:48 am 1320 1789 2138 285 02 1453 -14 9936 -1.70 *

Click on Test Title [Tzt column] ko change it or to retneve specs which produced those resultzs. Click in other columnz for definitions.
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3.2 Graphs

Graphs are obtained by clicking on the Graph button or the Graph menu command in the Test Results
screen shown in Figure 3.2. Graphs can be of 7 types of data and may include a baseline graph of some

previous run, depending on the settings of certain Options.

Figure 3.5 Graph Screen

Menu item to return to Test Results screen.

button available by clidking on Options.

Drag Racing Analyzer v3.0 Performance Trends [ GT5.0L]
Options Graph Data Types Help[F1]

4 |4

Drag Racing Analyzer v3.0

-- A0 - - - - [t Bt [t Bl Pl Sl il V

b - saE0—

k- 4005

- - 30e0Ad

i
I
2 0 2 4

Engine RPM data type
shown with Baseline

Graph Title (can be changed in Options menu)

Graph Labels (can be changed in Options menu)

Menu item to print graph. Window setup and print options and print

Menu item to brint up Options menu shown on next page.

Quick selection of types of data to graph, which is
also available at the Options menu.

Menu
item
brings
up on
screen
help.

Appendix 5, page 169, New Features in v3.4 B discusses new Graphing features.
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A typical graph is shown on the previous page with some explanation of features. The next pages show
the Graph Options window and discusses these options.

Figure 3.6 Graph Options Menu
= Drag Racing Analyzer v3.0 Performance Trends [GT5.0L] [+

Ak [ 4»

=| Back -
]:j= Options for Making Graphs
c
. Graph Labels
r - GEHAG— @ Use Standard Labels [ ¥itge | |
' () Use Labels Given Here
: [Essrrmnt Run's Labet [ avatine Bun's Labed
E - " Print [ Data to Graph gl
9 F [ Black & whit Caol
] O Blec e OBk |Engine FPk |£|
: PnnlNuw | Windows Printer Setup I
E [ Plot Lines
: Baseline @ Thick © Thin
r - 4080 1 ® Graph with Bassline
E ) Graph without Baseline " Background Color
E (®) Prvs Run Always Changes to Baseline © Black © \hie
E ) Baseline is a Selected Fun
L - 3000k | Help |
: Sebeed Drord Bue oy Hoseline I Jpive RPV
. | 0K |

Graph Labels

Use Standard Labels
Use Labels Given Here

Select “Use Standard Labels” for the program to put its standard labels on the graph. Select “Use Labels
Given Here” for the program to use the labels you can enter or change in this section of the Graph
Options window.

Current Run’s Label
Baseline Run’s Label
Plot Title

Click on these 3 text boxes to enter or change the labels or the graph title. You must select “Use Labels
Given Here” before you can enter or change any of these specs.
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Print

Black and White
Color

Select either “Black and White” or “Color” to tell the program how to print the graph. Unless you have a
color printer, you should choose “Black and White”. The program always graphs in color on the
computer screen.

Print Now

Click on the “Print Now” button to print the current graph on the printer, the same as selecting the “Print”
menu command.

Data to Graph

Click on this combo box for the following list of Data Types to graph:
e Engine RPM

e MPH

e Feet

e Accel Gs
e Engine HP

e Clutch % (see Figures 2.14 - 2.17 on pages 43-48)
e  Throttle % (see Figures 2.14 - 2.17 on pages 43-48)
e Clutch or Converter and Engine RPM (useful to check for clutch or converter slip)

See Section 2.7 for more information about these data types.

Plot Lines

Thick
Thin

This section lets you pick the thickness of the graph lines. Thick lines may show up better on the screen,
but thin lines let you spot minor differences more easily. This spec also affects how the graphs are
printed.
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Background Color

This section lets you pick the background color of the graph, either black or white. Even if you select
black, the background color when you print the graph will be white in most all cases.

Baseline

Graph with Baseline
Graph without Baseline

Click on “Graph without Baseline” for only the current run’s data to be graphed. Click on “Graph with
Baseline” to have ‘Baseline’ data plotted from a previous run for comparison. You must click on “Graph
with Baseline” before other options in this section are available.

Prvs Run Always Changes to Baseline
Baseline is a Selected Run

Click on “Prvs Run Always Changes to Baseline” and the previous data will be the baseline run plotted.
This is handy if you want to check the effect of every modification. Simply make a change in a vehicle
spec, calculate performance and then make a plot and the difference in the last 2 runs will be graphed.
Click on “Baseline is a Selected Run” and one run remains the Baseline while you make several
calculations. When you first click on this option or the “Select Current Run as Baseline” button, the

current data is saved as the Baseline run. This is handy if you have a particular combination you are
trying to improve upon while making several changes.

Select Current Run as Baseline

Click on this button to change the Baseline run to the current data. This option is only available if you
have selected the options “Graph with Baseline” and “Baseline is a Selected Run”.

Appendix 5, page 169, New Features in v3.4 B discusses new Graphing features.
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3.3 Vehicle Library

The Drag Racing Analyzer allows you to save a set of vehicle specifications to the Vehicle Library under
a name of your choosing. You can then open these vehicles out of the Vehicle Library in the future for
comparison or modification. The Open window is shown on the next page with explanations.

Figure 3.7 Vehicle Library Options

Click on Open button (or ‘File (vehicle), then ‘Load’) to display Vehicle Library shown
here. (Save option also available after clicking on ‘File (vehicle)’.)

r Click on Save button to save current Vehicle specs to Library

=-|I\ I Drag Racing Analyzer v3.0 Performance Trends [ GT5.0L] Total # Vehicles

Ejle' [vehicle] CalcET[F2)  Help(F1) Ppefefences  About... in Library
: Cale ET Match Perf Thiottle Stop Dial-In Quit
[ \_ \_ Name of chosen
Retrieve Vehicle File Vehicle (currently
2% Vehicle in Library [Chosen Vehicle File: 89-ffoc highlighted in
ncH - Vehicle List
69-mach1 + Preview:
1 |88-shelb.y-z N reviews
22 (bud 300 /| \\CID: 350 Wt 3570 Preview of
1 Axle Ratje”3. 27 .
f Rea | Dry Vehicle chosen
auln-l:f.ﬁ.l]l Area: 21
wil E;g:ﬂgf'an N Drag Coel: .38

comp-elm.ntr -350cid 4 speed Click and drag

ferrari- 40 A : .
L‘:g“‘ﬁ‘l'a'-‘m“ 3200 - 240 HP @ 4400 slide bar to view
i-altere.d | all vehicles in list
jr-drags._ter
Caleuly | jotus-cn.vit Single click on
D i vehicle to
Help: | || X
:;l’lm’e n;uou | Hetlleve’ I | Delete ’ I | Cancel , I | \ Help I choose it for
Cick o 14 | | \ preview. Double
more detailed | | | | \ click to immed-
Click here to \ iately open it.
open the . .
crr:osen Click here to bring up on
screen help.

Click here to delete chosen
Vehicle.

Click here to close the Vehicle Library with
No chanaes (without openina a vehicle)

99



(C) Performance Trends Inc 2017 Drag Racing Analyzer Chapter 3 Output

Open a Vehicle File

To open a vehicle file saved in the Library, either:
e  Click on the Open button
e  Click on the “File (vehicle)” menu item and then on the “Open Vehicle” options from the list.

You will obtain the window shown on the previous page. Single click on one of the vehicles in the list,
or click and drag the slide button on the right side of the list to display more vehicles. Once you single
click on a vehicle, it is now the Chosen Vehicle File and a preview of the vehicle is given in the Preview
section. If the file you chose was not a valid Drag Racing Analyzer file, the program will tell you and
you can not choose it.

Once a vehicle has been chosen, you can delete it by clicking on the Delete button, or Open it by clicking
on the Open button in this window. You can also click on a different vehicle to Preview it or close this
window and return to the Main Menu without choosing a new vehicle file.

If you are sure of the vehicle you want to open, you can simply double click on it from the Vehicle List.
This opens the vehicle without a preview and closes this menu.

Save a Vehicle File

Before we discuss saving an engine file, it is important for you to understand how the program opens and
uses vehicle files. When you open a vehicle from the Vehicle Library, you are only using a copy of the
vehicle. The original vehicle file is kept in the library.

As you make changes to the vehicle, they are only made to this copy. The original file is not changed. If
you want to delete your changes, you can simply open a fresh, unchanged copy of the original vehicle file
from the Library. If you want to keep your changes, you must save them. This can be done by clicking
on the Save button. You are also asked if you want to save your changes whenever you open a new
vehicle, and the program has detected you have made changes to the current file.

To save a Vehicle File, you will be presented with the Save Window as shown on the next page. The
program suggests a new vehicle name which is the same as the current vehicle name shown at the top of
the Main Menu. If you want to save your changes to the same name, simply click on OK. This will
update the current vehicle file with your latest changes.

If you want to save the current set of vehicle specs with your changes to a new name (and leave the
current vehicle file in the Library unchanged), then click on the suggested file name and modify it as you
want. For example, in the window shown on the next page, you may want to add -2 to the current name
MUSTANG to create MUSTANG-2 to indicate this is the 2nd revision of MUSTANG. This is the safest
way to make changes, because you can always return to an earlier version and see what you had done.
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Figure 3.8 Saving Vehicle File Options

Click on Save button to bring up this Save menu.
Click here to save specs to New Vehicle name shown
New name to save vehicle specs to.
Leave unchanged and click OK to save
to the current vehicle name. Click on
name in box to change it, then click OK
to save it to the new name.
Name of current
vehicle file you
are working with

Drag Hamr;ﬁ Analyzer v3.0 /Perfurmance Trends | MUS'TANG] [+]2
Flle [w:hlﬂe] Calc ET(2)  Help(F1) /Preferences  About...

‘Ealc ET Match ¥Yeh Per ‘ Thiottle Stop ‘ Dial-ln ‘ Quit

Save Vehicle Fil v |-
- . and HF, SAE Rating)
E e v"'h'fe Name: SR OHP at 4400 RPM |, 302 cubic inches
Efined specs

| DK/ I | Cancel I ‘ Help I
308

Ente_r aMew \{ehlple Mame and click on QK. Thn_e current Wheel Dirive

ehicle name iz given should you choose to modify it
zlightly for the new name. Uze the Delete key to eraze the -
narne if you want a completely new name. Dirag Slicks

: — LY
VLT | Shite, 4 amc Mateh FEM ot 5000, 5000, 5000, 5000 FFM

Certain vehicle names are not acceptable, including:
e Names over 50 characters long.

e Names which include certain special characters, like the slash “/ “. The program will warn you if a
character is not acceptable.
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Vehicle files are saved in the VEHDAT subdirectory in the DRA30 (subdirectory under PERFTRNS.PTI
directory. Unlike earlier DOS Drag Racing Analyzer programs, you can copy Windows Drag Racing
Analyzer files from programs on other computers to this directory and they will be found by the program.
In version 3.4, the path to the VehDat folder is now:

C:\Program Files\Performance Trends\Drag Racing Analyzer v3.4

On Windows 7 and Vista computers it can be:

C:\Program Files (x86)\Performance Trends\Drag Racing Analyzer v3.4
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3.4 Printer Output

The Drag Racing Analyzer can print the tabular test results for a permanent hardcopy by clicking on Print
in the menu bar or the Printer button. The menu of options shown in Figure 3.9 will appear. Check the

options you want to use for the printout by clicking on any or all of the top for boxes. All options and

buttons are discussed in this section.

The Windows Printer Setup
option lets you choose the
printer or printer driver being
used by Windows and also
the page orientation.

Click on Print or
the Printer Button
for the Printout
Options menu
shown to the right.

= Drag Racing Analyzer v3.0 Performance

=| Back Graph Print i
- Print Results
Cmnts lﬁ Print Blank Workshedt
_ Windows Printer Setu}:
t’;ea' |T;‘;:3 |"|"]PH Program Printer Setup  Ctrl+P [
RO .00 3.3 .56 0 479 409

Figure 3.9 Printer Command and Menu of Printer Output Options

B Pinoutopions |

" Report Pinting Options

X Include ¥ehicle Specs
X Include Yehicle Comments
[X Request Report Comment
DX Include 25 Test History

|Plint Report Uszing Theze Specsl

" Other Printout Types

| Print Blank Worksheet I

Tip
See page 145 1n

Cancel :
manual for more info.

Include Vehicle Specs

Select this options if you want all the current Engine specs, Transmission specs, etc printed with the

results. This will add 1 page to the printed report.

103



(C) Performance Trends Inc 2017 Drag Racing Analyzer Chapter 3 Output

Include Vehicle Comments

Select this option if you want all the comments for the complete vehicle printed with the results.

Request Report Comment

Select this option if you want to be asked for a comment for each particular report you send to the printer.
These "report comments" are useful to identify important points for future reference, like modifications,
weather conditions, etc.

See Appendix 3 and 4 for new Print features added in v3.2, 3.4 and 3.4 B. Version 3.4 also allows
you to include a graphics image (photograph) of your car for printing.
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3.5 History Log

The Drag Racing Analyzer remembers the results and the vehicle specs which produced those results for
up to the last 25 runs you have made. This can be a very hand comparison of one run to another and
saves you the trouble of making notes on pieces of paper. It is also handy to be able to go back to some
condition which gave very good performance, but you don’t remember why or what the specs were.

Figure 3.10 shows the History Log and options. Example 4.1 discusses the History Options in detail.

Figure 3.10 History Log and Options _ . .
Click on History for Options
Click on Test
<l=] Title to
Print Analyze i change the
Mates Summary: nt  ET 14441 MPH 9601 Title or
Motes | Traction Low. Cli 14.441 96,01 .
D etails. Always Show History wement: oo oo retrieve the
G [Ti [MPH _ JAccel Gs[Feet / [cCship  [TSlip [The [+ specs which
ear me CCel g(Fee clear HiStD p p T
1 294 0 57 -1 - oY o— 100 5 47 produced
RO 000 3.7 57 538 4235  1.00 87 5 48 these results.
1 2272 (322 58 4727|5081 1.00 7 5 49
1 2416 340 58 4994 (5000 1.00 0 5 49 History Log
2 2816 338 58 87 2861 5175 86 is disol d
2 5.742 294 4908 4908 2 100 IS displaye
2 5.936 311 5000 |S000 1 100 below the
23 6.147 330 4979  |5095 1 50 columns of
3 6.335 347 3318|5175 3 100 |
3 9.374 660 4236 4236 1 100 test results.
3 12.108 1000 (4870 4870 0 100
3 12.813 1095 5000 5000 ) 0 100
4 13.213 1149 (3846 5175 A0 1 100 |5
Test Title / |Feet |Dns_l,l Al |Dl_l,l Drisy &lb |ED ft *Tmprvmnt |ET |Impwmnt |MF'H |Imprvmnt - Click and
Qt5. 01 Wed Apr 2248 2:47 pm 1320 | 294 SE 2272 000 14441 000 01 o0 | I move slide
at5.0: Tue Apr 21 98 3:59 pm 1320|294 S 2272 oo 14.441 071 .01 |67 bar to
at5.0: Tue Apr 21 98 3:58 pm 1320|234 HE] 2273 024 14512 081 9534 .37 :
gt5.0k Tue Apr 21 98 358 pm 1320 294 13 2297 287 14593 4644 59497 3906 display all
sqgrand -am: Tue Apr 21 98 325 am 1320 1472 2051 1.410 -002 9949 021 13402 37 25 tests in
sggrand -am: Tue Apr 21 98 325 am 1320 1415 1995 1408 006 |9.928 080 13439 1.22 the Histor
sggrand -am: Tue Apr 21 98 325 am 1320|1533 2147 1414 -021 10008 -327 13317 14 [§ L y
0g.
Click on Test Title (1gt column) to change it or to retrieve specs which produced those resultz. Click in other columng for definitions. g

Test Title

Click on Test Title and you are asked if you want to retrieve the specs which produced these results.
Answer Yes and the specs are retrieved. Answer No and you can then change the Test Title. This is
useful for making notes about this particular run, modifications you made, etc.
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Feet

Is the distance of the race. The “Imprvmnts” in the History is only shown if the runs were for the same
distance.

Dnsy Alt

Density Altitude in feet above sea level of the current track weather conditions. Many racers like this
number for comparisons. It basically means for a standard 29.92" barometer, 60 deg, 0% humidity day
what altitude would give the same barometric pressure as the current track conditions.

Dry Dnsy Alt

Dry Density Altitude in feet above sea level of the current track weather conditions, sometimes called
Corrected Density Altitude (corrected for humidity). It basically means for a standard 29.92" barometer,
60 deg, 0% humidity day what altitude would give the same oxygen content as the current track
conditions. This is a better measure than Density Altitude for your car’s true HP potential.

60 ft
Imprvmnt
ET
Imprvmnt
MPH
Imprvmnt

Are the test results for the particular run. The Imprvmnts are the improvement of a particular run over
the previous run. Imprvmnt is left blank if the previous run was not for the same Feet distance as that
particular run in the History log.

If the Feet distances are 5280 ( 1 mile) or 7040 ft (the distance of El Mirage), the 60 foot time is actually
the 660 foot (1/8 mile) time . If the Feet distance is are 26400 (the distance of Bonneville), the 60 foot
time is actually the 2 mile time .
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Chapter 4 Examples

Each of these examples become progressively more complex, assuming you have performed and
understand the preceding example. Section 1.5's example is somewhat more basic than Example 4.1, so
it may be a better place to start if Example 4.1 looks complicated.

The results shown in these examples may be
somewhat different than what you obtain with
your particular version of the program That
is due to minor upgrades in the calculations
in later versions.
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Example 4.1 Finding the Best
Axle Ratio

Features Introduced (and suggested background reading):

e Read the Preliminary "Example To Get You Going" (Section 1.5)
Moving around in the menus and changing specs (Section 2.0, 2.2-2.6)
Calculate Performance and evaluating results (Section 2.7)

History Log (Section 3.5)
Obtaining a printed hardcopy of the results (Section 3.4)

Example 4.1 will be fairly simple to get you started. We will simulate a popular modification, installing
a different rear axle ratio. We will see the effect on 60 ft times, ET and MPH.

First, start the Drag Racing Analyzer program following the procedure in Section 1.4 by either:
e Clicking on the Drag Racing Analyzer v3.0 icon in the Perf. Trends program group
(Windows 3.1)
e  Clicking on Start, Programs, Perf. Trends, then Drag Racing Analyzer v3.0 (Windows 95)
e Clicking on the DRA.EXE (DRA) program under the DRA30 directory (folder) under the
PERFTRNS.PTI directory (folder) using File Manager (Windows Explorer). (Terms in
parentheses are for Windows 95.)

You will be shown the Drag Racing Analyzer’s Main Menu. Notice at the top of the screen that the
current Vehicle file is a GT5.0L (85 Mustang).

If it is not GT5.0L or if you think the current GT 5.0L’s specs have been changed, you can Open up this
Vehicle file by clicking on the Open button as shown in Figure 4.2. Open the Vehicle file GT5.0L
shown in Figure 4.2. If you have made any changes to the vehicle which originally appeared at the top
of the Main Menu, the program will first ask you if you want to save these changes. Answer No and you
will be returned to the Main Menu with the GT5.0L specs loaded into the program.

If you have a faster computer (Pentium), you may want calculations done in a slower, but more precise
way. This can be done by clicking on Preferences at the top of the Main Menu (Figure 4.1), then
selecting .001 Sec Increments. These increments will be used for all examples.

Click on the different categories of vehicle specs or the Calculate Performance button on the Main Menu.
Since we want to see the effect of changing the axle ratio on this vehicle, we first need to get a "baseline”
test. A "baseline" is a performance test before the modification. Therefore, if you examine the contents
of any component menus, leave all current values as they are.
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Figure 4.1 Main Menu Click Preferences to select .001 Sec Increments for
results instead of the faster .01 Sec Increments
= Drag Racing Analyzer v3.0 Performance Trends [GT5.0L] u >

File [vehicle]  Calc ET[F2] Help[F1] Preferences  About...

‘Calc ET ‘ Matech ¥eh Perf | Throttle Stop ‘ Dial-In ‘ Buit

| ¥ehicle Specs | [¥Yehicle Summary

Uzer Defined Engine: [Peak Tq and HP, SAE Rating)
2707t Ibs &t 3200 RPM and 210 HP at 4400 RPM | 302 cubic inches

| Engine

Clutch: Uszer Defined Specs
Tranzmission: 5 speed, user defined specs

Wieight: 3200 Aule Ratio: 3.08
Body Stule; Uszer defined Rear Wheel Drive

Frant wWheel/Tire[z]: User defined
Rear wheel/Tire(z): 7= 24.9"" Street R adial

Launch: User defined 3000 RFM

| Tranzmission

| Body & Axle

| Wheels & Tires

| Drriving

Shifts: .4 sec Match RPM at 5000, 5000, 5000, 5000 RPM Click here
—— to show
| Calculate Performance Calculatio
n
"Help: " Comments: Condition
Click here to editshicle 1985 Ford Mustang GT - 302 cid 4BBL |+ onditions
Cammmeils. These Eenment & 270 ft Ibs @ 3200 - 210 HP @ 4400 and then
zaved with the Yehicle File and =
can be printed with reportz. Thay Calculate
are handy reminders of what this _
vehicle reprezents, + Perfor
mance.

Click on the Calculate Performance button and you will now be shown the Calculation Conditions
screen. This screen gives the conditions for calculating performance like track weather and wind, the
length of the run and the rollout distance. For now, leave these values as they are.

Proceed with the calculations by clicking on the Calculate Performance button in this menu.

Before calculations are started, basic checks are made of the input specs for unusual combinations, like a
shift RPM higher than the engine’s maximum RPM, a clutch that is too small for the engine, etc. In this
case, the program sees no problems and the calculations proceed.

The program will display the Calculation Progress indicator as calculations progress. When the
calculations are finished, the performance results will look like Figure 4.3. You now see a screen with
columns of numbers describing the GTS.0L's run through the quarter mile. At the top in the right corner
is a summary of the run and any improvement between the current run and the last run. The Last run can
be from the last time you ran the program. (The program remembers results from different sessions,
between shutdowns and start ups.)
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Figure 4.2 Vehicle Library

=-| Drag Racing Analyzer v3.0 Performance Trends [ GTh.0b——_ e .
File [vehicle]  Calc ET(F2) Help[F1]  Preferences  About... - Name of Vehicle the

I I I I I rogram is currentl
Calc ET Match ¥eh Perf Throttle Stop Dial-In Buit Svorilng VIV|thu The y

Retrieve Vehicle File . current specs may
25 Vehicle in Library [Chosen Vehicle File: gt5. 0l ) have been changed
NG5-mach1 R — = and be different than
I s the Vehicle in Library
cID: 302 Wt 3200
\:] 4400 HP @ 210 Axle Ratio: 3.08 of the same name.
Pk Tq &£ HP Rear Whi Dry

o) Siytez) Eintliiea 21 Click on the vehicle

Manl Trans Tag Loel. .42
//W you want to Open to

270 ft Ibg (22 3200 - 210 HP see a PreVieW.
Double click to

[
comp-elm.ntr
ferran-.f40
formula-_ 4|

0
i-altere.d

Calcull |1orags.ter Open immediately.
mustang ha
Help: — | N .
ﬁlickchg_re | Retrieve I | Delete \ | Cancel I | Help I T Pr_eVI?W Of Chose.n
where s \ (highlighted) vehicle.

\ _| Click here to show
Vehicle Library

= Performance
Graph Print Analyze History Help[F1] 5 Summary
\: — Nates Surnmang_High Clutch Slip, Tire Cwem ET 1453 APn siw | showing ET
Cmnt: Mot Traction Low. Click on klgtes far mare Last: 9.800 136.51
o s, o | Details. Improvement: -4.733 -41.54 and MPH.
Gear  |[Time N\]MPH  [Accel Gs[Feet  |[C RPM [EngRPM [TqMult [CSlp [T Slip  [% Thit o
1 -297 | .56 1 0 3000 1.00 TOA. 5 48 Notes pointing
RO 000 36 .56 0 533 4197 1.00 87 5 48 out important
1 2297 (318 60 4675 (5046  1.00 7 5 49 !
1 2473 340 59 4396 5000 100 O 5 50 things about
2 2873 (338 a8 2862 (5175  1.00 45 5 87 this run. Click
2 5910 600 4304 4904  1.00 0 2z 100
2 6122 613 28 5000 5000 1.00 0 1 100 on Notes
23 6211 613 04 4930 5041 100 1 1 50 button or
3 6519 610 41 3320 (5174 1.00 36 3 100
3 9474 774 22 660 4184 4184  1.00 0 1 100 Analy_ze for
3 1.00 0 0 100 more info.
3 1.00 0 0 100
4 1.00 26 1 100 )
4 100 0 0 100 Click here or
here to Graph.
Finish ET and
MPH from data
columns.
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Note the ET of 14.597 seconds with a MPH of 94.97 at the top of the report with the stock 3.08 axle.
However, in the columns of numbers you see Feet = 1320, Time = 14.597 sec, but MPH = 95.7, not
94.97. This is because a drag strip has timing lights spaced 66 feet apart at the end of the quarter mile.
These lights are used to determine the vehicle's speed at the end of the run. Even though the GT5.0L was
doing 95.7 MPH at 1320 FEET, it only averaged 94.97 MPH over the last 66 ft of the 1320 FEET. See
Section 2.7.2, Calculate Performance Output.

Other important things to look for in the Test Results screen include:

Notice that the Notes Summary is pointing out a couple of things: Clutch Slip High and Low
Tire Traction. If you click on the Notes button, you obtain the screen shown in Figure 4.4.
These notes can be useful for understanding your performance, however, for now you are going
to stick with the street tires, which are probably limiting performance.

Figure 4.4 Notes Screen Produced by Clicking on the Notes Button
—

The clutch was slipping for approximately 24% of the run, which is high. You
may need higher clutch specs [more torque holding capability] or better tire
traction.

Engine Power had to be limited to the tires [to prevent tire spin] for 25% of the
run, which is high and hurting perfformance. Performance will improve by
increasing Traction Factor, increasing Tread Width or going to a Drag Slick
Construction in the Wheel[Tire specs menu.

Click on Analyze for more details.

To obtain a graph of these results, click on the Graph button or Graph menu item. The program
will present a graph similar to that shown in Figure 4.5 of Engine RPM. If you do not see a
graph of Engine RPM, click on Data Types at the top of the graph and select Engine RPM.

Since the Notes pointed out high clutch slip, you might want to try the Converter or Clutch and
Engine RPM Graph Data Type. Here you can see where clutch RPM is less than Engine RPM
(clutch slipping) and where they match (clutch not slipping). See Figure 4.6.

Much of the reason there is so much clutch slip in first gear is the Launch Type in the Driving
Specs menu is set to Computer Driven Launch. The computer is going full throttle on the
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Flgure 4.5 Engme RPM Graph Click here for other options

Click here to change data to be graphed

LLALT

# Engine RFM

Base Engine BFPIv

Drag Raring Analyzer v3.7 Performance Trends [GT5.00L]
Print Oftions Graph/Data Types Help[F1]
Drag Racing Analyzer v3.0 Engine RPM vs Sec
- - GAEGT— - - - - - GEEEEEEEEEEEE SREEEEECEEEEE REEEELEEEEET LT i
v s o B e S P s
= | P
L somell - b R EEEEE o
| i i | | i i i |
I T T T T T T T 1
2 1] 2 £ &5 g 10 12 14 16

Print Options Graph Data Types Help[F1]
Drag Racing Analyzer v3.0  Clutch or Converter
RPM vs Sec
Clutch RPM
;- 60 i 5 less than
; E # Cluatch or Corcrerter Englne RPM
S0 i i EFPLI (C|UtCh
- a0 : E
: : : : Engine RPM
;e o | Clutch RPM
: i i i Base Clutch or matChIng
i...gggg._ ; i i Corverter RPTW Engine RPM
i i : i : (clutch not
S8V U U SO KSR DU SO N S slipping)
: : : : # PBase Engine RFM
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2 o] 2 e [i] = 10 12 14 16
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engine and “feathering” the clutch to prevent these street tires from breaking loose. This
provides for nearly the best launch with these tires, but produces a lot of clutch slip (and clutch
wear in the real car).

Changing the Rear Axle Ratio

Now for the good part; lets change the gear ratio and see what happens. Get back to the Main Menu by
clicking on Back in the menu bar (or pressing <ESC>) at the graph screen (Figure 4.5), then clicking on
Back (or pressing <ESC>) again at the tabular Test Results screen (Figure 4.3).

Figure 4.7 Body & Axle Menu for Changing Rear Axle Ratio

=| Drag Racing Analyzer v3.0 Performance Trends [GT5.0L] [~]s
File [wehicle] Calc ET[F2] Help[F1] Preferences  About...
@’ sl el | Click on
BodyfAxle Specs Final Drive
" Vel [ Vehile Weight “Body D Ratio (rear
Mehicle Weight. Ibs 3200 Pe | |Use Specs Below * axle ratio
E S /J”_, _l ] for rear
E " Axle Specs / Driveline Layout feahesi Diive 2 wheel drive
% Wt on Rear Tires 40 J
E Final Drive Ratio ! _ : |—| CarS) an.d
|D'll Lock EF. % [502 ProgF n [Height of C.G.. in 22 Change it to
iff Loc L % Pos *
E | fod Tod |_I I'Wheelhase, n 101 20 Then
- Help Rear Track Width. in  [57 recalculate
E Ratio of the final drive gears or chain ratio. For |F|l Roll Stins, & Modem Production 1' perfor-
Fear Wheel Drive cars, this is the Rear Azle B atio. mance
Click on Clc buttan to calculate from # of gear |Fl0nlal Area, zq ft 21 | .
teeth. p 23
c g Cosicont 17 | |
[Prag Coeficien A2 Repeat this
Hel | sequence
Msvl:; | 0K | Help | [ &et Example I Save Example I t q
descr] rying
Click P TR T e T T several
more detailed info on options. dlffe rent
A axle ratios.

Click on Body & Axle to bring up the menu shown in Figure 4.7. Because you can make many
modifications on the computer easily, it is not necessary to install only 1 different axle ratio. In fact, you
learn more by installing several ratios with only small changes so you can clearly see trends.

Lets arbitrarily choose axle ratios starting at a point we believe will definitely hurt performance, and

increment through what we believe will be the best ratio. For example, we could start at 2.0 and
increment in .50 ratio increments to 5.5. With wrenches, money, parts and a drag strip, this could take
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L. |
several days. On the computer we will be done in a few minutes, with clean fingernails and money left in
our wallet!

Click on Final Drive Ratio under Axle Specs and type 2 over the current value of 3.08. (If 2 had not
been within acceptable limits, the program will display the limits.) Then click on OK to return to the
Main Menu. There you can click on Calculate Performance, then the Calculate Performance button at
this menu (as you did before) or just click on the Calc ET button at the top of the Main Menu. The Calc
ET button is a shortcut.

Figure 4.8 Test Results with 2.0 Axle Ratio

Notice negative improvement in ET of -.556 seconds or the car went
.556 seconds slower with the 2.0 axle ratio. (However,MPH improved)

=| Back  Graph  Print  Analyze  History  Help[F1]

o] ] [

| | -

Ak | 40

Cumrent: ET 15143 MPH| 9514
Last: 14593 34.97
|mpravemeant: - 556 a7

Motes Summary:  High Clutch SIP
RPk Wery Low, Tire Traction Low.
Motes for more Details.

Gear |Time |WPH  [Accel Gs[Feet [CRAPM [EngRPM [TqMult 16Glip [T Slip  [% Thrt Click

1 -308 0 52 1 0 3000 1.00 100 5 3] IC

RO 000 35 52 0 335 2614 100 87 5 70 here to
1 2669 274 42 60 2583 2583 100 O 4 100 show

1 5497 537 .13 237 5000 5000 100 O 2 100 Test

2 5897 534 .40 269 2858 5175 100 45 3 100 History
2 6641 583 .4 330 3070 3070 100 O 1 100 Log.

2 6959 600 .24 358 3159 3159 100 0O 1 100

2 9985 759 .23 660 3989 3989 100 O 1 100

2 12795 885 .18 1000 4631 4631 100 0 0 100

2 14878 957 14 1282 5000 5000 100 O 0 100

23 15149 952  -08 1320 4975 5121 100 3 0 50

Figure 4.8 shows an ET of 15.149 at 95.14 MPH, with an "improvement" of -.556 seconds (actually a
.556 second slower ET). However, MPH actually did improved .17 MPH with the 2.0 axle. This shows
a big increase in ET (slower), as we expected. The negative (-) improvements mean that performance
was hurt by the last modification.

An alternate way to see this comparison and improvement is to display the Test History Log. Click on
History as shown in Figure 4.8 and select Always Show History. You will get the screen of Figure 4.9
with a history and comparison of the last 25 runs. (Although only 7 runs show, you can click and slide
the slide bar to see all 25.)

The History Log is a convenient way to keep track of your results to watch trends. We will use it here to
find the best axle ratio.
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Figure 4.9 Test Results with Test History Log

History Options

= Drag Racing Analyzer v3.0 Performance Trends [GT5.0L] =
=| Back Graph Print Analyze Help[F1) 2
- Eepers  Hide History ET 15149 MPH 95.14
Cmnts @I Motes | (RFM ey low. | Show History Now 14.533 94.97 .
! @ Mates for mare D i K wement: - HlStory LOg
+ Always Show HistdTy h . 20
Gear  |Time  |MPH _ [Accel Gs|Feet Clear Histo [Cshe [Tk [zThe [¢] SOWING 2.
y
1 308 0 52 a - oo 69 and 3.08 axle
RO .000 35 52 0 335 2614 1.00 70 results and
1 2569 (27.4 42 60 2583 2583  1.00 4 100 "
1 5497 537 .33 237 5000 5000  1.00 2 100 improvement
2 5897 |53.4 .40 269 2858 5175  1.00 3 100
2 6.641 |58.3 24 330 3070 3070 1.00 1 100
2 6.959 600 24 358 3159 3159 1.00 1 100
2 9985 (759 23 660 3989 3989  1.00 1 100
2 12.795 88.5 18 1000 4631 4631 1.00 0 100
2 14.878 957 14 1282 5000 5000 [1.00 0 100
23 15.149 952 -.08 1320 4975 5121 1.00 0 50 . Click and move
slide bar to
view all 25 of
Test Title [Feet [Dnsyalt [Diy Dnsp &k [60R  Jimpremft JET [Imprmnt [MPH Jimpremnt
QU5.0% Fri&pr 17 92 10:24 am 1320 294 E18 2FE3 |-2727 /15149 -FBE (9514 . the last tests
at5.0k Fridpr 17 98 10:33 am 1320 294 618 2.297 .27 14593 | 556 94.97
gt5.0k Thu Apr 16 98 3:48 pm 1320 294 618 2569 -272 15149 -556 9514 .
gt.0% Thu Apr 16 98 3:47 pm 1320 |2: g8 2297 272 14593 BE6 9497 Note showing
5.0k Thu Apr 16 98 3:34 pm 1320 294 E18 2869 -272 15149 -55%6 9514 additional test
at5.0k Thu Apr 16 98 8:56 pm 1320 294 B18 2.297 |.000 14,593 |.000 94.97 ;
ath.0k Thu &pr 16 98 7:48 pm 1320 294 618 2297 -897 14593 -4793 9497 = Hli,tory Log
7 optons.
Click on Test Title [12t column) to change it or ta retrieve specs which produced those results. Click in other columns for definitions. P
Figure 4.10 Clutch or Converter and Engine RPM
= Drag Racing Analyzer +3.0 Performance Trends [GT5.0L] I P .
=| Back Print Options Graph Data Types Hetp{1} > revious
. run with
Drag Racing Analyzer Clutch or Converter
3.08 axle
= BEAB = = = = m e e mm = T e oo ,
; Current
; run with
: # Clatch or Corsverter
e i ek TERLERR o R tERERDS SEREEELF o Wert ol | RPM 2.0 axle.
: ; Notice
T SR | BT/ S | < ot N (A less clutch
; . ' : Engine RPIV slip, and
: : : : the drop in
i = B el it el il "l - Fiaiid Rl el H .
, ; : ; Engine
: : : : RPM off
: : : : Base Clutch or .
R e e Tt iy i Dy Dy e i Clorreerter RPIvI the line
| s s s (bog) due
L__lggg __________ (SRS S Sy —— S 5 1 1 5 5 1 o e e e e e e f to less
' 5 5 : 5 # Base Engine RFM chance of
| I | | | : I : tire spin.
Iz 0 2 4 & g 10 12 14 16
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Graph these results with the Baseline 3.08 axle results for the graph in Figure 4.10. Figure 4.10 points
out a couple of things:

e Engine RPM drops to 2000 RPM during the launch, possibly “bogging” the engine. That’s
because with less torque multiplication in the rear axle, the computer releases the clutch much
faster because traction is not a problem. This pulls down engine RPM during the launch.

e  The clutch locks up (stops slipping) much faster, again because of less traction problems, the
clutch is released faster.

e  The run is made in only 2 gears, and finishes the run during the 2-3 shift.

Click on Back to return to the Test Results screen, then click on History and Clear History. You will see
all the History rows blanked out except the current 2.0 axle ratio results. Another useful feature of the
History Log is the ability to change the Test Title in the first column to anything you want. Click on the
Test Title for the 2.0 axle ratio run, then answer No to the question “Retrieve the specs which produced
these results?”. You will be shown a test input box like that of Figure 4.11. (You will find the ability to
Retrieve specs which produces certain results in the History Log to also be a very useful feature.)

Figure 4.11 Editing Test Title to Track Modifications
/_ Click on Test Title, answer No to the question to edit (change) it.
= / Drag Racing Analyzer v3.0 Perormance Trends [GT5.0L] B .
=| Back ﬁraph Print Analyze History Help[F1] / = Edit the
— Notes Summary. High Clutch Shp,  Cunepl. | ET 14690 MPH G425 | hame here.

Cmnt ] . Mot Tire Traction Yery Low. Click on / 14628 95.89 i

e \ﬁ % ] o Motes for more Details. giowvement: -062 -1.E3 In this case

- - we changed
Gear  [Tihe |MPH __ |Ad Edit Test Title [CSip [TSip [%The [+] 1q year ito
1 ~pa2 -0 9% Enter a Test Title 100 5 38
RO 3.7 5] 85 5 38 the axle
1 26.2 .5] 0 5 39 ratio ito
2 26.0 5 45 L] 6B
2 278 5 5 5 68 reco_r‘?' th?
2 46.3 3] 0 3 100 modificatio.
3 46.0 Ry E L] 3
3 600 -3 0 2 100
3 606 E] 0 2 100
3 7.2 2 0 1 100
m
4 7 A o5k FiAp 17798 40 N = 100 89 ;
4 767 24 ST T0AP - 0 1 100 History
4 89.0 17 ST —— gy 0 100 5] rows are
TesfTitle [Feet [Dnzp&lt [DryDnsyal [0 [Impremnt [ET Aimpremnt [MPH  [impremnt] + blank
a5l Frispr 17 98 10:43 am 1320 294 E18 236 -0 14.640 -.062 9425 1E3 because we
gt5.0k Fridpr 1798 35 1320 294 E18 2285 016 1628 -045 9585 44
o501 Fridpr 1798 3.0 1320 294 518 230 030 4583 040 3545 1D C!eared
gt5.0k Fridpr 1798 25 1320 294 E18 2331 238 14623 | B2E 9535 2 HIStOI’y.
at5. 0k Frispr 1798 20 1320 294 E18 2563 15149 95.14
+

Click on Test Title [1st column) to change it or to retieve specs which produced those resultz. Click in ather columnz for definitions.
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Figure 4.12 Test History of 7 Axle Ratios

Test Title |Feet |Dr'|S_',' Al |Dry Dngy &l |ED ft |Im|:|rvmnt |ET |Im|:un-'mnt |MF'H |Imprvmnt +
atf.0l: Fridpr 17 98 5.0 (1320 294 G184 2377 -029 14.879 - 086 9518 .83

ats 0l Fridpr 17 98 4.5 1320 294 B18 2348 | -032 14,793 -103 9434 .09

ats 0l Fridpr 17 98 4.0 1320 294 E18 236 |[-03 14690 - 062 9425 163
ats.0l: Fridpr 17 98 35 1320 294 B18 2285 .6 14,628 - 045 9589 44

ats 0l Fridpr 17 98 2.0 1320 294 B18 2301 030 14583 040 9545 0

ats 0l Fridpr 17 98 25 1320 294 B18 233 238 14623 526 9535 A

ats 0l Fridpr 17 98 2.0 1320 294 B18 2.569 15,149 9514 *

Click on Test Title [1st column] to change it or to retieve zpecs which produced those results. Click in other columnz for definitions.

Now go through the sequence of:
e Increasing the Final Drive Ratio by .5
e Calculating results
e Changing the time of day in the Test Title to the axle ratio just tested.

Once you have increased the axle ratio to 5.0, you will get a History Log that looks like Figure 4.12.
Possibly to your surprise, the 3.0 ratio (close to the stock 3.08) is near optimum. You may then think
"Why do drag cars have such low (high numerical) axle ratios?" Lets run these axle ratios again, with the
GT5.0L set up for drag racing. Lets install slicks and drive more aggressively by changing the things
identified in Table 4.1.

Table 4.1: Modifications To Set Up GT5.0L for "Serious" Drag Racing

Action on actual car | Modification in the program to simulate this action

Install 8” Slicks Construction changed to Drag Slicks and Tread Width changed to 8
in the Wheel/Tires menu. (For now, lets assume the slicks are no
"taller" or heavier than the original street tires, leave the
Wheels/Tires WH, Ibs at 50 and Tire Diameter at 24.9.)

Aggressive Launch Launch RPM changed to 5000 in the Driving Specs menu.

Power Shifts Shift Time reduced to “.2 Fast” and Shift % Throttle increased to
“100 Power Shifts” in the Driving Specs menu.

Figure 4.13 History for 7 Axle Ratios (GT5.0L Set Up for Serious Racing)

Test Title [Feet [Dnsyal Do Onspst [EOR Jimpremnt [ET [Impremnt [MPH [Impremnt] +
g5, 0l Fridpr 17 98 5.0 i1320 234 B18 1936 |-011 13.802 |-073 96.25 10 -
gte.01: Frispr 17 98 4.5 1320|294 E18 1825 |-001 13.729 |-016 9615 | -1.50

gt5.01: Frispr 1798 4.0 1320|234 B18 1.924 |-006 13713 |.013 9766 B0

gte.0l: Frispr17 98 3.5 1320|234 E18 1918 |.00 13.726 |.086 9708 -25

gto. 0l Fridpr 1798 3.0 1320|234 613 1.928 |.205 13.812 |.384 9730 1.85

gt.0k: Fridpr 1798 2.5 1320|234 B18 2133 328 14.196 |.701 95.45 -38

gth.0l: Fridpr 1798 2.0 1320|294 E18 2461 |-485 14.897 |- 838 95.84 -E0 *

Click on Test Title [1st colurmn] to change it or to retiieve specs which produced those results. Click in other columns for definitions.
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Figure 4.13 shows that lower (higher numerical) axle ratios do improve ET when the vehicle has enough
traction to take advantage of the extra torque multiplication. Figure 4.13 shows the best ET of 13.713
occurs with gear ratio of 4.0.

Conclusions:

e The Drag Racing Analyzer allows you to easily maneuver between screens and menus with the click
on a mouse.

e The program has several useful features like .001 Sec Increments (time) for improved accuracy, the
Performance Summary and History Log to track you changes, and the Notes and Graphs to
understand and analyze your performance.

e The Drag Racing Analyzer allows you to simulate "real world" modifications by simply typing in
new specifications which simulate the hardware modification.

o Like most other vehicle settings, there is no single "best" axle ratio for the GT5.0L. The "best" ratio
will change depending on other vehicle specs, for example like Tire specs which affect traction.
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Example 4.2 Calibrating the Drag
Racing Analyzer for Your Car

Features Introduced (and suggested background reading):
e Changing Calculate Performance Conditions (Section 2.7)
e Using Calculation Menus (Section 2.8)
e  Adjusting specifications to match actual vehicle performance (Appendix 3)
e Using the Match Vehicle Performance Option (Section 2.9)

When using the Drag Racing Analyzer to predict the effect of modifications on a certain vehicle, it is best
to first "calibrate" the program to match the vehicle's actual results. "Calibrate" means to fine tune an
instrument (the Drag Racing Analyzer in this case) to improve its accuracy. Once the program is
calibrated, its predictions are more likely to match your vehicle's response to modifications.

This example will be used as part of Example 4.3 also, which deals with predicting Bracket Racing "dial
ins". Since these "dial ins" must be adjusted for minor changes in weather, we will use .001 Sec
Increments, as also done in Example 4.1. Click on Preferences in the Main Menu and select .001 Sec
Increments. You will notice the program warning you that the results may change slightly, because you
are now asking for higher resolution time calculations.

We will calibrate the program for a 1971 Monte Carlo, with a 502 cubic inch big block and 400 Turbo
Hydra-Matic. The car runs 10.12 ETs at 133.1 MPH. There are no vehicles in the Vehicle Library
exactly like this, so we will have to build our own.

The 69-MACHI1 is approximately the right size and is an automatic, but it is a production car. The SPR-
STCK.V-6 is a 2 speed automatic with a V-6 engine, but is already set up for drag racing. We choose to
start with the SPR-STCK.V-6 file. Once you are finished following Example 4.2, you should have a set
of specifications which should match the file EXAMPLE4.2 in the Vehicle Library. (If we had chosen
the 69-MACH], calibrating would follow the same basic procedure, and the results would have been
equally as accurate. You just have to change more specs.)

First, you must have results from a "good" run where you know the track conditions, likeTable 4.2.

Next, open a fresh copy of the SPR-STCK.V-6 from the Vehicle Library by clicking on the Open button
at the top left of the Main Menu as shown in Example 4.1. Enter the Monte Carlo's specs into the
program as follows:
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Table 4.3: 1971 Monte Carlo Running 10.12 @ 133.1 MPH

Critical Specs

| Measured/Known Value | Drag Racing Analyzer Input

Weight w driver 3200 Vehicle Weight, Ibs in Body & Axle
Specs menu

Rear axle wt w driver 1400 % Wt on Rear Tires in Body &
Axle Specs menu

Wheelbase 105 Wheelbase in Body & Axle Specs
menu

Aerodynamic Cd ? Drag Coefficient in Body & Axle
Specs menu

Rear Axle Ratio 4.56 Final Drive Ratio in Body & Axle
Specs menu

Engine displacement 502 cid Displacement, CID in Engine
specs menu

Converter yes Clutch/Tq Converter Type: Pick

Example Converter

Transmission

Turbo Hydra-Matic 400

Transmission Type: Pick Example
Transmission

1st shift RPM 7400 1-2 Shift RPM in Driving Specs
menu

2nd shift RPM 7400 2-3 Shift RPM in Driving Specs
menu

Rear Tires, 32 x 14 slicks | Drag Slicks Rear Tire Construction Type:
Drag Slicks in Wheels/Tires menu

Rear Tires, 32 x 14 slicks | 32 Rear Tire Diameter in
Wheels/Tires menu

Rear Tires, 32 x 14 slicks | 14 Rear Tire Tread Width in
Wheels/Tires menu

Rear Tires, traction ? Rear Tire Traction Factor in
Wheels/Tires menu

Track Conditions:

Weather Instruments Radio Weather Report Method of Recording Weather
Data: Radio/TV Weather Report
with Dew Point

ET, 1/4 mile 10.12

60 ft 1.48

MPH, 1/4 mile 133.1

Observed RPM, 1/4 mile 7200

Observed Stall RPM 4500

Barometric Pressure 29.46 ** Baro Pressure, “Hg in Calculate
Performance Conditions menu

Air Temp (dry bulb) 83 Air Temperature in Calculate
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Performance Conditions menu

Wet Bulb Temp 73 Dew Point, deg F in Calculate
Performance Conditions menu

Track Elevation 860 Elevation, ft in Calculate
Performance Conditions menu

Wind Speed 5 Head Wind MPH in Calculate
Performance Conditions menu

Headwind 5 Head Wind Direction: Headwind
in Calculate Performance
Conditions menu

** From your own weather station instrument, measuring actual (not corrected) barometric pressure.

Engine specs

Click on Engine specs at the Main Menu to display the current power specs for the Super Stock V-6.
Change Displacement to 502. Then select the Method of Describing Power Curve which makes the most

sense:
e Ifyou had a complete dyno curve, you could Figure 4.14 Calc. Menu for HP
pick Specified Full Curve and enter the dyno
. . . . Calc Power Curve
curve in the right hand section of this screen.
e You could pick an Example Power Curve and Peak HP | [20.0
try to find something that you think would be Paak Torgus, e |
close to your blg block ChCVy. Pank | orgus REM | ,—|
e If you know very little about the engine or -~
. .. Performance Specs
power curves in general, it is probably best to
pick Specified HP Only. This option lets the Type of Calc [Quarter Mile MPH| #]
program decide the shape of the power curve. Yehicle Weight, Ibs |
This is the one you pick. Quarter Mile MPH |
Now, to estimate the amount of HP coming from this Engine Cubic Inches |
engine, click on the Clc button by the Peak HP spec. Sl B | |i|
You will see the Calculation Menu of Figure 4.14.
. . . RPM at HP Peak
Most all the input specs are disabled (dimmed to gray 2 = |
anq they dq not respond to inputs) except Type.: of Calc. ~Motes:
Click on this combo box and select Qual’tel’ Mile MPH, This calculation will produce apprg?gimate power
because you know this but you do not know Eighth Cluwe SpECs tl?fS%dthB wery élmplFe IntDUtS'Tlr:

. 3 always uzes ihe o Lorm Fachor, 1]
Mile MPH or you would have to estimate Vol' Eff. Now ol Yk P e e e (5.0 oo el
several specs are enabled. They are loaded with values way to build & power curve based on more
taken from the SPR-STCK.V-6. vehicle performance specs.

For inputs to this menu, change Vehicle Weight from Use Calc Value I | Help I | Cancel I
2300 for the SPR-STCK. V-6 to the Monte’s 3200 lbs. ——d

Enter 133.1 for Quarter Mile MPH. Assume your RPM
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at HP Peak occurs a few hundred RPM before your shift points, for example 6900 RPM. Change the V-
6’s 7800 RPM to your estimate of 6900 for your Big Block Chevy.

The values in your calculation screen should now look like those in Figure 4.14. Click on Use Calc

Figure 4.15 Engine Specs with Modifications
R ————— 7 o —

 Base Engine Specs [ el Foeess Duve

|Helhod of Descnbing Power Curve

fied Peak HP Only

Dizplacement. cu in
| - 502 To activate the Full Power Curve

|§3f:a;§< Fomgpes, £ Sy Y features, zelect 'Specified Full Curve’ from
I—‘ the Method of Describing Power Curve list

[P35 @ Posk Yoroue [upper left corner of this screen
|Peak Horzsepower 620.0
RPM @ Peak HP [6a00

Conr Factor | [std Dyno (23.32 50 def#]

” Help
Click. on down arrow button to pick method
[lewel of detail] for dezcribing the engine's
POWET CUMYE, P =X

| Get Example |

Help By Cadeutate ; E b fring
lm |§.,§s, ] | |§., wicestinter | |§..% ied frepmn Eygy fk{z%zg_l |

Value to load all the calculated values into the Engine Specs menu. The program asks if you want to use
the 3200 Ibs you entered here as the actual Vehicle Weight of this car, loaded in the Body & Axle menu.
Since you do want to use it, answer Yes. Also notice (as said in the Notes of the Calculation Menu), the
Power Corr is always set to Std Dyno (29.92 and 60 deg) after using this menu to calculate Power Curve
specs. The General Engine Specs menu should now look like Figure 4.15.

‘DK

Calculate Performance Conditions

Although it seems a little out of order to enter the Calculate Performance conditions now, the weather
conditions in this menu are used for some torque converter calculations. So we will enter the Weather
conditions now. Click on the Calculate Performance button. Before entering weather conditions, select
the appropriate Method of Reading Weather Data.
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You use your own barometer instrument which
reads actual (not corrected) barometer and have a
wet and dry bulb psychrometer for humidity. Click
on the Method of Reading Weather Data and select
Uncorr Baro and Rel Hum. There is no Wet and
Dry Bulb Humidity option. Uncorr Baro and Dew
Point would have been equally valid. You will have
to calculate Rel Humidity from Wet and Dry bulb
measurements by clicking on the Rel. Humidity’s
Clc button. Notice that Elevation becomes disabled
since you barometer measures the actual air
pressure, and an elevation correction is not needed.

Enter your barometer reading of 29.46 and the dry
bulb reading of 83 for Air Temp. For Rel Humidity,
click on the Clc button. Select No for Know Dew
Point and Wet and Dry Bulb inputs become enabled,
Dry Bulb already filled in with the 83 degree Air
Temperature. Type in 73 degrees and press <Enter>

Calc Relative Humidity

Figure 4.16 Calc. Menu for Rela-
tive Humidity from Wet & Dry Bulb

Calc Relative Humidity, %

- 620

" weather Inputs

Enow Dew Point ?

Piuande Aw Tomp, deg ¥

[No_[4]
| EE.

Prowe Podng, deg B

L

Dry Bulb Temp, deg F

Wet Bulb Temp. deq F

|

to obtain the calculated 62% Relative Humidity. Click on Use Calc Value to load 62% back into the

Calculate Performance Conditions menu.

Next select Headwind as the Direction for Wind Specs, which enables Wind Speed where you enter the
Wind Speed of S MPH . For Rollout, leave the SPR-STCK.V-6’s selection of ‘10” medium’ because you
are not sure what your rollout is. Rollout is not critical if you just want to predict performance changes.

The Calculate Performance Conditions menu should now look like Figure 4.17. Click on Return to

return to the Main Menu.

Figure 4.17 Calculate Performance Conditions

" Track Weather

" Wind Specs

|Hethud of Reading Weather Data

| Unzor Baro with Rel Hum

E

|I]hs_ Barometer, "Hg |29 46 |

Wind Direction  THSMEYON

[Wim:l Speed, MPH 5

" Track Specs

iAir Temperature, deg F |33 |

Track Length. ft 1320 Quarter Mile

2]

Relative Humidity, % 620 | [cid

|§5:§ava?§%rs, fanrd

| Retumn I | Help I |Ealculate Perfnrmancel

[Rollout | 10" [medium]

B

" Help

Click on down armow button to pick the direction of
the wind az it approaches the car on the track. poss
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Transmission Specs

Click on the Transmission button menu at the Main for the Transmission Specs menu. For
Clutch/Converter, the Type is already set to “Torque Converter: Use Specs Below”. You will see the
clutch specs are disabled (dimmed to gray) indicating they are not used in the calculations.

You will notice the Converter Capacity was 385 for the V-6 and shows a 7480 RPM for the current Stall
RPM. This makes sense since this is was a loose converter for a higher RPM, lower torque producing
engine. Now the converter has now been coupled with a high torque big block. Stall speed would be
very high. You could pick an example converter or simply enter your known stall RPM of 4500 and
press enter. The program responds that due to rounding in the calculations, the resulting Converter
Capacity of 212.7 gives a Stall RPM of 4620. This is adequate for our purposes, because we can’t read
the tachometer that accurate anyway. For Torque Multiplication, we change the left over 1.7 from the V-
6 to a more typical 2.0. (Notice how this Stall RPM is based on the current Power Curve and Track
Weather Conditions, which is why we entered Weather Specs before going to the Transmission Specs.)

Click on the Transmission Type combo box and select Pick Example Transmission. From the list of
transmissions, select the Auto-Turbo Hydra-Matic 400. Either double click on it to select it in one
stroke, or click on it to highlight it, then click on the Pick button. You will next be presented with a

Figure 4.18 Picking the Example Turbo Hydra-Matic 400 Transmission

Exauple Transmissions Efficiency Gearl GearzZ Gear3d Geard Gearb Geard
Auto-Race PowerZlide 9L Good 2 1.7 1 u] u] u] u] ;
Auto-Production PowerGlide 94 Typ. 2 1.76 1 a a a
Auto-Turbo Hydromatic 350 9z Typ. 20 Z 1 1 a a .,
iAnto-Turbo Hydromatic 400 AWD Z_42 1 1 0 0 0
Auto-GM 4L30-E 31 20s AWD Z. 1. 1 i u] u]
Auto-Turbo Hydromatic 700R4 94 Typ. 2 .06 1.8 1 7 a a
Auto-Turbo Hydromatic 2Z00R4 94 Typ. 2 .74 1.87 1 &7 a a
Auto-Mopar Torqueflitce S0 0= Typ Z.45 1.24 1 u} u} u}
Auto-Ford Cd 9z Typ. 20 Z.46 1.48 1 u] u] u]
Auto-Ford C& 28 60s Heyy £.46 1.46 1 u] u] u]
Auto-5§7 Mustang AOQD 33 Good 20 z2.4 1.47 1 SE67 a u]
Manl-57 Mustang TE 37 Typical 3.38 1.33 1.9 1 1] o]
Manl-87 Camaro &.0L 5 Epd M39 37 Typical 2.96 1.94 1.34 1 .83 u]
Manl-25 Corvette/Camarc & Spd 97 Typical E.66 1.78 1.3 1 _7d .5 | |
Manl-Ford 'Toploader' 3 8pd WS 97 Typical E_4F 1.61 1 u} u} a +

Tip: Click ta highlight

example, double click Pick I |Delete| | Cancel I

to chooze example.

screen comparing the SPR-STCK.V-6’s Powerglide transmission specs to the TH400’s. Click on this
screen’s Load these Example Specs button. Then you will see a general description of the example
transmission specs, and then you will be returned to the Transmission Specs menu with the TH400’s
specs loaded in. The Transmission Specs menu will now look like Figure 4.19.
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Figure 4.19 Transmission Specs Menu

[ Toncmisenspess ||

" Clutch/Converter " Transmizzion
LB T orque Convverter, ze 5 |T}'I-'IE |E:-: Trans: Auto-Turbo Hydromatic 4[|£|

[ch Blameten in Efficiency, % |BEl B0z AwD 3 & 4 spd J"1"t'-4t|£|

haoh Pores, i
| [First (1] Gear Ratio 2 48
¥ {hareh Bisks
| |Secund [2) Gear Ratio 1.48
|§:Z§a§§'s:§'§ i alerad Organic ["rag'” _~§~_| _ _

= |Th|n:| [3] Gear Ratio 1

|Eunverter Capacity M2 7 |Fuurth (E4) (EGEY i 1D |l]—|
|Eunv Tq Multiplication 2 |Flﬂh [)Eoadgiiatic |l]—|
|5i:|r.th [6) Gear Rahtio 0

Conwverter Stall RPM bazed on
Current Converter Capacity, Ll

Full Throttle Engine Power Curve and
eather Specsz at the track

Help :
Chek on down arrowe buttan to pick a type of
clutch or torque converter. p19

| Get Example |

1].4 Help

| Save Example I

Body & Axle

Click on Body & Axle at the Main Menu to open this menu. You’ll see 3200 Ibs already entered, from
when we used 3200 Ibs to calculate the HP based on quarter mile MPH. For Axle specs enter the
Monte’s 4.56, and leave the Diff Lock Eff at 100% Spool.

For Body Details, click on Type and select Pick Example Body Details. There are no Monte Carlos in
the list, so select the closest match of Typical 60s/70s Intermediate. This will load several specs, but you
will fine tune some to match your known measurements. First, click on the Clc button for % Wt on Rear
to open its Calculation Menu. Enter the known weight of 1400 1bs for Weight on 1 Axle and select Rear
for Which Axle. It calculates 43.8% as the Calculated % Wt on Rear Tires. Click on Use Calc Value to
load it into the Body Details.
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Figure 4.20 Body & Axle Menu
[ Bodyiiespess |

Wehile Weight " Body Details

IVEhiC'E Weight. Ibs 3200 |T}'DE |L|$e Specs Below |£I

|Driveline Layout |F|ear wiheel Diive |£I

" Axle Specs
|Z Wt on Rear Tires 438
Final Drive Ratio 456 -
| I—I m |Heighl of C.G., in 22
Diff Lock Eff. % [100% Spool |+] .
Wheelbase, in 105
" Help |F|eal Track Width, in L1]

The area of the vehicle's silhouette when viewed |Frt Holl Stfns, & |N.;. Frrt Sweay Bar |£|
from the frant in zquare feet (usually 20 - 25 i),

Click an Cle button to calculate from simple [Frontal Area. =q ft
dimenziohz. p 29 -
|Drag Coefficient
| 114 | | Help I | Get Example I | Save Example |

Also, type in your measured Wheelbase of 105 instead of the example’s spec of 108, and measured Rear
Track Width of 50 versus the examples 60. (The Monte’s rear axle is narrowed to accommodate the 14”
slicks.) In the process of changing these specs from the Examples, the program will warn you that the
specs will no longer accurately represent the example, and the name will be changed to Use Specs Below.

Select the Yes answer to the question “Change these specs anyway?” The Body & Axle menu should
now look like Figure 4.20.

Wheels & Tires

For Front Wheel/Tire specs, you weigh a wheel and tire and come up with 20 Ibs. The diameter you
measure at about 22”. You keep the Front Wheel/Tire Type of “Use Specs Below”, and enter these
measurements. (Actually, Front Wheel/Tire(s) specs are not that critical unless you are estimating a
performance improvement by modifying Front Wheel/Tire weight or diameter. If the measurements were
not available, you could have simply selected “Let Program Estimate” for the Type.)

For Rear Wheel/Tire Specs, select Pick Example Wheel/Tires from the list of Types. Select the Example

Goodyear Superstock 32 x 14 Drag Slicks. The Wheel & Tire specs menu should now look like Figure
4.21.
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Figure 4.21 Wheel/Tire Specs Menu

I Wheel & Tire Specs I

" Front Wheel/Twe Specs [ Bear Wheel/Tire Specs

|T_1.lpe ||-|SE Specs Below |£I |T}'PE |E:-C Tire: Goodyear SuperShock, 32:-:'|£|

heel & Tire 'wt. Ib
[Wheel & Tire s 2| Wheel & Tire Wt, Ibs |42
Tire Di ter, i o . . _
| re T1ametet. in |T|re Diameter, in 29 47
” Help |Eunstructiun Dirag Slicks |£I
Outzide diameter of the tire(z]. Click an Cle _ _
buttan to calculate from tire size specs. p 34 Tread Width, in 14
|Trac:tiun Factor, % 69.70
|Tire Growth, X 3

| (1].4 I | Help I | Get Example I Save E:u:amEIe I

Maote: Traction Factor can be changed without the program changing the Bear Tie Tppe. Other Rear
Tire specs are considered unique to the tire type, and can not be changed without the program
changing the name of the Rear Tire Type back to 'Use Specs Below',

Driving Specs

At the Driving Specs menu, you see most of the specs are disabled indicating these values will not be
used in the calculations. Leave the Launch Specs Type set to Computer Driven-No Tire Spin. This is the
easiest way to get nearly optimum launches without having to constantly adjust the launch specs.

Also leave Shift Time at .4 Shift Kit as the SPR-STCK.V-6 was using. Set the 1-2 Shift RPM and 2-3
Shift RPM to your shift RPMs of 7400 for both. Driving Specs should now look like Figure 4.22.

At last, we’ve adjusted all specs as close as we reasonably can. Now return to the Main Menu and

calculate Performance. You obtain an ET of 10.426, a MPH of 127.93 and a 60 ft of 1.510, all 3 which
are close, but slightly slower than what you actually ran.
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Figure 4.22 Driving Specs Menu
——

Launch Specs
Type
i e PR

Computer D

faumeh X Otch
L H F heodtle
Lt Vims, voo
Help

paa

Click on arrow button ta pick twpe of launch from lizt,

Shift Specs

Shift Time, sec |_4 Shift £t

Shutr A Y heotiie

a0 Match RPM

1-2 Shift RPH
2-3 Shift RPM
3-4 Blel HPH
4% Ligh 8P
-4 Bial HPH

Help

Figure 4.23 Results for First T

Print Analyze History Help[F1] ¥
= Motes Summary: . Click on Mates for more Current: ET 10426 HMPH 12793
Cmnts @ ‘ | = | Motes | [Details Last: 10.440 127.53
j =R | mprowement: 014 40

Gear  |[Time |MPH  [Accel Gs[Feet |[CRPM [EngRPM [TqMult [CShp [T Shp  [ZThet [+
1 -189 0 1.31 -1 1] 4620 2.00 100 10 58 -
RO 000 55 1.33 0 906 4674 1.77 81 10 58

1 1.510 459 94 [H1] 6798 7299 1.00 7 5 100

1 1.570 47 1 .90 64 6912 7400 1.00 7 L 100

2 1.622 481 .85 68 4189 5258 1.00 20 4 100

2 2.334 60.0 .66 125 4967 h699 1.00 13 3 100

2 4249 84.8 .50 330 6721 7250 1.00 7 2 100

2 4 528 87.8 AT 365 6903 7400 1.00 7 1 100

3 4 580 88.3 45 372 4687 5527 1.00 15 1 100

3 5.955 100.0 .35 563 5191 5862 1.00 11 1 100

3 6.602 104.9 .34 BED h427 6043 1.00 10 1 100

3 B8.667 118.9 .28 1000 G069 6711 1.00 10 1] 100

3 10.426 128.8 .23 1320 6519 7084 1.00 8 1] 100 T+
Test Title [Feet [Dnspalt D Dnsy 2 [0 Jimpremnt [ET [Impremnt [MPH Jimprvmnt] +
spr-stck.wB: Sun Apr1998 411 pm 1320 424 1083 1.510 |.000 10,426 .014 12793 .40 -
spr-stok.wB: Sun Apr1998 406pm 1320 424 1083 1.510 |.000 10,440 |.030 12753 .90
spr-stck. wB: Sun Apr1998 356 pm 1320 424 1083 1510 | 426 10470 | 3.332 12663 30,38
at5.0: Fridpr 17 98 5.0 1320 294 g18 1936 |-011 13802 -073 96.25 .10
at5. 0l Fridpr 1798 4.5 1320 294 g18 1.925 |-001 13729 016 9615 | -1.50
at5s.0l; Fridpr 17 98 4.0 1320 294 E18 1.924 -008 13713 .013 97.66 .EOD
ats.0l; Fridpr 1798 35 1320 294 E18 1.918 .00 13726 .08E 9706 -25 T+

Click an Teat Title [1st column] to change it or to retiieve specs which produced thoze results. Click in other coluning far definitions.
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Match Vehicle Performance Feature

The program is currently predicting your car runs slower
than your actual car runs. We should fine tune these
specs to get a better match between real time slips and
what the program predicts. In previous versions of Drag
Racing Analyzer and in other programs on the market,
this would mean doing a lot of “cut and try”. Adjust a
spec, see if you got a better match on, say 60 foot time. If
you did, now did you “screw up” your MPH, ET, etc.

The solution is the Match Vehicle Performance option,
available at the Main Menu. Return to the Main Menu
from the Test Results screen of Figure 4.23. Click on the
Match Veh Perf button at the top, to display the menu
similar to Figure 4.24. Enter in your actual performance,
including the engine RPM as you go through the traps (at
the end of the quarter mile) of 7500 RPM. It should look
like Figure 4.24. Then click on the OK (adjust veh. specs
to match performance) button.

Figure 4.24 Match Veh. Perf.

[ Your ¥ehicles Actual Performance

Distance of Race

|5ta|| RPM at Launch

Cuarter Mile

4500
1.48

1331
7500

3 *

|60 Foot Time, sec
[Finish MPH

|Finish Engine APM
|Finish Trans Gear #

Tip: If pou are not sure of Finizh Engine BPM' or do
nat want tire dianeter changed, just leave it blank or
zetitto 0. The program will not adjust tire growth or
diameter to match thiz FPR.

Help
Click ot down arrow button to select either
Quarter ar Eighth Mile run, p ==

Match Yehicle Performance

| Help I| Cancel I| Clear Entries

| 0K [adjust veh. specs to match performance] I

The program makes several passes Figure 4.25 Results of Match Veh. Perf.
adjusting critical specs between each Modifications Required to Match your Performance
pass, .ﬁne.mning. the specs to find a " Perfformance from New Specs
comblnatlgn v:/hlch best matches your Conv Stall 60 ft MPH APM 6
actual vehicle’s performance. After 20- Specified
30 passes, it arrives at the combination Vehicle Perf  [500 [ [148 [ {1331 700 |
H : : Perf Obtained
shown in Figure 4.25. At the top of this from Now Specs 1220 | 1474 | [1333 | 443 |
menu you see how close these new specs
will make the performance match. In the
lower section, you see the Qld specs, and - Specs Which Have Been Changed
the new ones arrived at, which you can 5
. . pec Mame (1] ] NHew

either Keep, or discard and return to the
old specs. You see that the only New Engine Pk HP 65200 7040
spec which is much different than the old Eng Pk HP RPM 6900 7130
Specs in Engine Pk HP, which has [Converter Capacity | 2127 | [200.3 |
increased from 620 to 704 HP. T T T

. Ture Construction Type Drag Slick Drag Slick
Click on the Keep These New Specs Tire Traction Factor 70 69.70
button to keep these new specs. Tire Growth 3 3

I ‘Keep These New Specs: I | Return to Old Specs I
| ————————
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Note: The combination of specs arrived at by the Match
Vehicle Performance feature are not necessarily the most
accurate combination of specs to match your car.

The menu of Figures 4.24 and 4.25

are now gone. At the Main Menu, Figure 4.26 First Screen for Saving Vehicle

calculated performance and you
confirm these specs do give results
as stated by the Match Vehicle
Performance screens, and that do
match your car, just as shown in
Figure 4.25. The ET of 10.081,
which was not an input in the Match
Vehicle Performance menu, also
matches quite closely to your actual
ET of 10.12.

Return to the Main Menu and click

in the Vehicle Comments section

= Save Changes to Same File Name? I

Do you want to update the current vehicle:
SPR-3TCK.-¥6

9 “With the changes you've made?

Click on No to save the current vehicle specs to
a new name. Click on Cancel to stop saving.

|ies| | No I |Cance||

and change them to match these specs for your 71 Monte Carlo. Figure 4.27 shows what you could type

Figure 4.27 Screen for Entering New Vehicle Name for Saving

=| Drag Racing Analyzer v3.0 Performance Trends [ SPBR-5TCK.-¥6 ] [~

Eile [wehicle] Calc ET[F2] Help[F1] Preferences About...

‘ Calc ET ‘ Match ¥eh Perf ‘ Throttle Stop | Dial-In ‘ Quit

- vehi = Sawve Vehicle File v| o

|Mew Vehicle Mame:

Only, Std Dyna R ating]
IMLI ic inches

| oK I | Cancel I | He=lD I urbo Hydromatic 400
Enter a Mew Wehicle Mame and click on OK. The current é\;EhE | Dri
ehicle name iz given should pou choose to modify it Sl LInvE
zlightly far the new name. Usze the Delete key to eraze the ill estimate
name if you want a completely new name. oodpear SuperStock 32x14-15
- ~ autornatic rans.
WHRATE) I | | Shifts: .4 sec full trottle at 7400, 7400 RPM

| Calculate Performance I

Click on 'Help' in menu line far
rmore detailed info oh options.

"Help: Comments:
Mowve mouse awer item for My 71 Monte Carlo, 502 Big Block Chevy that locks like it puts *
description to be given here. out about 700 HP. with a TH400 3 speed auto.
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in for comments.

When finished, click on the Save button, or on File and then Save Vehicle. You are first as shown Figure
4.26. You answer No, since these specs no longer represent the SPR-STCK. V-6, but that you want to
give it a new name. Next the screen shown in Figure 4.27 is displayed. Change the New Vehicle Name
from SPR-STCK.V-6 to something that matches these specs, like MY-CAR or 7IMONTE.

Now you are ready to check various modifications on your vehicle, like changing gear ratios, tire size, or
shift points, etc. See Example 4.3.

Conclusions:

e  After accurately entering specs, and then fine tuning them with the Match Vehicle Performance
feature, the Drag Racing Analyzer's results can closely match the results of most any specific
vehicle.

e The program has several options for entering specs, like picking example specs from preloaded
lists, or by calculating them using Calculation menus from other known information or
measurements

e You can make most any file from the Vehicle Library match your vehicle's specs following this
procedure. Then you can save all these specs under a new name in the library for use at any
time in the future.
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Example 4.3 Predict Bracket
Racing "Dial In"

Important: See Appendix 3, page 155, for new features in Version 3.2.

Features Introduced (and suggested background reading):
e Predicting detailed performance changes based on weather changes (Section 2.7)
e Dial In Prediction Menu (Section 2.11)

One place computers are widely used is in Bracket Racing, where the racer must accurately predict their
ET before the race. This predicted ET is called the "dial in" and is used for setting starting handicaps.
Example 4.3 will demonstrate how to use the Drag Racing Analyzer for determining your "dial in".

Matching Your Vehicle’s Performance

The first step is to get the computer results to match your actual drag strip results. For Example 4.3, we
will use the 1971 Monte Carlo file which was developed in Example 4.2. This file is in the Vehicle
Library under the name EXAMPLE4.2, so click on the Open button (or Click on File and then Open) and
open this file.

For your own vehicle, follow the procedure in Example 4.2 to match the Drag Racing Analyzer to your
vehicle specs for some "good running" day. When the Drag Racing Analyzer's predicted results match
your vehicle's results, save these specs to the Vehicle Library. Use a new vehicle name like "133-10.12"
which could be for the your vehicle running 133.1 MPH in 10.12 seconds.

Note: .001 Sec Increments

Since we will be looking for very minor ET changes, we should select the .001 Sec Increments in the
Preferences menu. This will have the program calculate all time results to the nearest thousandth of a
second. This was done in Example 4.2. Calculate performance for the file EXAMPLE4.2 file and you
obtain 10.081 @ 133.25 MPH.

Open Up Dial In Menu

Once you have developed a set of vehicle specs which represent your car, click on the Dial In button at
the top of the Main Menu. These vehicle specs do not have to produce your ET and MPH exactly, but
should be within a couple of MPH and a couple of tenths of the ET. You are first given a notice to this
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effect as shown in Figure 4.28. Click
on Yes and you will see a screen
similar to that shown in Figure 4.29.

First, since you are starting a new
sequence of runs at a new race, click on
File and then New. This will blank out
all the entries.

Figure 4.28 Dial In Accuracy Notice
B DilmAcway |

The Dial In feature's accuracy depends on how
close the current 71-MONTE vehicle's specs
9 match the vehicle you are figuring a Dial In for.

Do the current 71-MONTE specs match this
vehicle?

Figure 4.29 Dial In Menu

-

Click on File and then New to blank out all entries

Dial In Prediction

[ File: DIALIN |

" General S5pecs and Comment:
[Method of Reading W’eey‘er Data
|L|ncu:urr Baro with Fel Hum |£I

+

+

Exit File Edit Advance Update Prediction Help
" Previous Bun " Predicted Run
|Eull. Baro., "Hg | |Eurr. Baro., "Hg
AAir Temp, deg F Air Temp, 959 F f/lelethdthef
ethod o
Hel Hum, % = Rel Hum = -
| : | ! _ /% | Reading
|E|evatmn, feet |E|eva}|6n, feet
- - Weather Data
I'U."lnd MFPH rw"lpd MPH which best
IWind Direction Calr-M o Wind| % ind Direction Calri-Mo wind| ® matches your
|Estimate Change in 60 Foot Time instrument
package.
|El] foot, zec )4 |Let Program Estimate B0 ft time |£I
ET, sec / B4 tont, sen

|
Dial In, Sec |

"Help
B arometer reading in inches of mercuny,
CORRECTED to zea lewvel for elevation.
gt
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Next, obtain current weather conditions for the drag strip. For this example, we are using a commercial
"Weather Station" package:
e A barometer instrument which reads our actual observed barometric pressure from 28" to 32"
Hg.
e A dial thermometer for air temperature.
e A dial hygrometer which reads out in % Relative Humidity.
e  Wind speed and direction you obtain from a hand held "wind speed meter and compass".

The Method of Reading Weather Data of “Uncorr. Baro and Rel. Hum.” exactly matches your instrument
package, so select it.

Load In a Practice Run

You make your first practice run, recording 10.150 at 134.2 with a 1.521 60 foot time. The weather for
this run was:

e 28.56"Hg

o 74 degrees

e 72 % relative humidity

e 14 MPH tail wind (helping push the car down the track)

Enter this data into the Dial In menu for the Previous Run as shown in Figure 4.30. You are now ready
to start predicting future runs.

Predict Dial In

For your first round, you measure the weather as:
e 28.79"Hg
o 81 degrees
e 66 % relative humidity
e 7 MPH tail wind (helping push the car down the track)

The weather specs for both the Practice (Previous) run and the Predicted run are shown in Figure 4.30.
The program predicts a 10.187 ET or “Dial In” based on your first run and the change in weather. This is
what the program predicts the car will run, but you may not want to use this number for your Dial In, “as
is”, but subtract off a safety factor.
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Figure 4.30 Dial In Menu

Enter weather conditions for an known, Previous
Run, like a practice run.

l_ Enter ET and 60 foot time for this Previous Run

Dial In Predicticon [ File: DIALIN ]
Exit File Edit Adwvange Upfate Prediction Help Enter weather
" Previous Run " Predicted Run // conditions for
your Predicted
|Obs. Baro.. "Hg ’ |Obs. Baro., "Hg  [28.79 7 or Dial In Run.
|Air Temp. deg F / ’ |Air Temp. deg F 21 )
Rel Hum, % 72 | Rel Hum, % o | Optional (not
- . - . shown here):
|§:.§{’;Yi§?ii‘;¥i, fenari |§:.§awa?sa‘;s’s, fenari
: - You can enter
Wind MPH 14 [ Wind MPH L / your estimate
MWind Direction T ail "Wind / n MWind Direction Tail 'W'in.j/ * of the 60 foot
/] H
/ [Estimate Change in 60 anyTillle tlme for the
= — Dial In Run.
|60 foat, sec 1.521 I |Let Program E stimate B0 ft time I |£I
ET. sec 10.15 ' B3 foad, sen f
|>_ : Click on Clc
Dial In. Sec 10187 button to
" General Specs and Comments “Help determine your
|H3lh0d of Reading Weather Data Click on down arrow button to pick the Dial In. (YOU
- way to estimate any change in traction. 1f may want to
|L|nc:|:|rr Bara with Fiel Hum |£I wou are not sure, pick 'Program will adjust it to
* Eshimate’. p xx
prevent a
+ “break out”.

This safety factor would prevent you from "breaking out" should the car run slightly quicker than the
predicted ET. You will have to use your judgment based on your competition for the safety margin you
need. If you have good competition, you will have to risk breaking out and use a small safety factor, for
example .005 seconds. If you competition is poor, use a larger factor, for example .03 seconds. Subtract
this safety margin from the Predicted Dial In for your actual "dial in". For example, with stiff
competition your "dial in" would be:

"Dial In" = 10.187 - .005 = 10.182 seconds

Note: The Safety Margin is now a separate input in Version 3.2. See Appendix 3, page 155
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You will notice in Figure 4.30 there is a spec directly above the Dial In box called Estimate Change in 60
Foot Time. In this example, we let the program estimate how 60 foot time would change. When you
choose this, the program basically assumes traction will stay the same, and any change in 60 foot time is
due to more or less engine power due to changes in air conditions. It assumes the tires and track have the
same traction as the Previous run.

However, let say you believe that you will run a .030 second quicker 60 foot time than on the Previous
run. This may be due to one lane being stickier than another, or other changes in the track conditions.
Under this condition, a better choice for Estimate Change in 60 Foot Time may be “You enter (predict)
60 ft time below”. Then the spec 60 Foot Time for the Predicted run becomes enabled, and you can enter
your estimate of what the 60 foot time would be.

Next Run

Assume you win your first round. For the next round’s Dial In, click on the Advance command at the
top of the Dial In menu as shown in Figure 4.31. The program will copy all the weather information
from the Predicted Run to the Previous Run and leave the Predicted run blank. Fill in your actual ET and
60 foot time for this last run. Assuming you ran 10.193 with a 1.528 60 foot time, fill in these values.
Then fill in the weather for the next round into the Predicted Run column. When finished, click on the

Figure 4.31 Dial In Menu After Using the Advance Command
Click on Advance to

Dial In Prediction { File: DIALIN | move Predicted

Exit File Edit Advance Update Prediction Help weather conditions
" Previous RBun " Predicted Run to Previous Run

|Dbs. Baro.. "Hg 2879 |Dbs. Baro., "Hg N

Air Temp. dea F (g1 Air Temp, deg F N Predicted Run is

|F|e| Hum, % GG |F|e| Hum, % blanked out

Flmvation, foet Flmvation, foal

Wind MPH 7 Wind MPH

[wind Direction T ail 'wind * Wind Direction »

|Estimate Change in 60 Foot Time

___|Et Progrann E stimate G0 it time |£|
|ET, Sec |§}€§ ?{3{}?, &g ET and 60 fOOt

| ;
Dial In, Sec time are

blanked out for

|BI] foot, sec ]

" General Specs and Comments 1 “Help you to enter
|Helhnd of Reading Weather Data Obszerved barometer reading in inches of your actual
|L| 5 ith Frel 1 u mercury, as read directly off a barometer

eyl Lk ikl = instrument [nat corected to sea level for numbers.
T elevation]. p=x
+
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Clc button by Dial In or the Update Prediction command. The new predicted Dial In is 10.265 as shown
in Figure 4.32. This is how you will proceed, advancing the Predicted Run‘s weather and actual ET and
60 foot time to the Previous Run, and coming up with new Dial Ins through the rounds.

Figure 4.32 Dial In Menu Predicting Dial In for the Next Round

Dial In Prediction

[ File: DMALIN |

//

| General Specs and Comments

Exit File Edit Adwvance Update Predictipf’ Help

 Previous Run | Predic) Run
|[Ibs. Baro., "Hg 2879 |l]9§/ﬂam., “"Hg 28 04 g
Air Temp, deg F a1 iyl'emp, degF (g5
Rel Hum, % 66 | Rel Hum, % 64
|§E:§awa§'é%¥s, fonrd /Iif:iawa?é%ss, fonrd
["w’ind MPH 7 / ['w’ind MPH g /
Wind Direction T ail wind + Wind Direction Side'wind %

|Estimate Change in 60 Foot Time /-

|60 foot, sec 15287 / |Let Pragram Estimate B0 ft time B/
[ET. sec 10193 /

[ tou, sen

Dial In, Sec

|

|Methud of Reading Weather Data

| nizor Baro with Fel Hum

[+]

+

+

10.265
Help

Obzerved barometer reading in inches of
mercuny, az read directy off a barometer
instrument [not corected to zea level for
glevation).  p s

Fill in your
actual 60 ft
time and ET.

Fill in the
weather for the
next round.

L Click on the

Clc button to
calculate the
new Dial.

Conclusions:

e The Drag Racing Analyzer can make detailed ET predictions based on changes to weather

conditions.

e  The Dial In menu makes calculating Dial Ins for Bracket Racing convenient.
e Using .001 Sec Increments (instead of .01 Sec Increments in the Preferences menu) lets the
program make ET and Dial In predictions in thousandths of a second.
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Example 4.4 Predict Throttle
Stop to Run Index

Important: See Appendix 3, page 155, for new features in Version 3.2.

Features Introduced (and suggested background reading):
e Example 4.2 and 4.3
e  Throttle Stop, Section 2.10
e  Track Weather Specs, Section 2.7.2

This example is very similar to Example 4.3 except, instead of predicting your ET, you must change your
throttle stop setting to run a specified ET. Like a Dial In, you will record weather conditions and ET for
a previous run (in this case 2 runs) and input weather conditions for a future run to Predict. Instead of
telling you the ET the car will run for this Predicted Run, the program tells you how to set your throttle
stop to run your desired ET.

Matching Your Vehicle's Performance

The first step is to get the computer results to match your actual drag strip results. See Example 4.2 for
this. For this example we will use the Super Gas Grand Am vehicle SG-GRAND.-AM. Open this file
from the Vehicle Library. This car runs about 9.68 ETs with no throttle stop. The throttle stop is used to
slow it down to running the 9.90 index of the NHRA Super Gas class.

Open Up Dial In Menu

Once you have developed a set of vehicle specs which represent your car, click on the Throttle Stop
button at the top of the Main Menu. These vehicle specs do not have to produce your ET and MPH
exactly, but should be within a couple of MPH and a couple of tenths of the ET. You are first given a
notice to this effect as shown in Figure 4.33. Click on Yes and you will see a screen similar to that
shown in Figure 4.34.

First, since you are starting a new sequence of runs at a new race, click on File and then New. This will
blank out all the entries.
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Next, you will need 2 Previous or

practice runs. These are very important

and must be obtained with 2 very

different throttle stop settings. The
throttle stop settings must produce at

least a .3 second difference in ET.

The throttle stop setting is usually the
time the stop is On (or has the throttles

closed) you set on the throttle stop
timer. This usually has the finest
control and best repeatability.

2

Throttle Stop for.

Do the current SG-GRAND.-AM specs match this
vehicle?

Figure 4.33 Throttle Stop Accuracy Notice
The Throttle Stop feature's accuracy depends on

how close the current SG-GRAND.-AM vehicle's
specs match the vehicle you are figuring a

—

Figure 4.34 Throttle Stop Menu

Click on File and then New to blank out all entries

/

Exit File’ Edit

Throttle Stop Prediction
Update Prediction

Advance

[ File: ]
Ip

" Previous Run

Run 1

Run 2

 Predicted Run

B

|§Z§§.§3. oy, "y

<o

|§Z§§.§3. sy, “Hg

|Air Temp. deg F

|Air Temp. deg F

[Rel Hum, % [Rel Hum, %

Elevation, feet Elevation, feet

[fing MPH / [t MPH

[Wind Direction CalrnNo wind] ]| | Calpfio wind] & MWind Direction | [Calm-No wind #
/ /

|Thmltle Stop / |Eslimate ange in 60 Foot Time

|Bl] foot, sec

0t tirne

[2]

|ET, sec

Mote: Throttle Stops for Bun 1 and R
that are at least .3 seconds different.

u7é izt produce ETs
/

/

|Letﬁr6_:jram E ztimate B
7

A fan?, san

[Thrutlle Stop

|

" General Specs and Comments / // “Help
|Method of Reading Weather/f)ata |Index,y€ The approgjsete time from the release of
A el 1 7 ry |9 a1 | the hapefirake or clutch pedal until the
| EmEtEIEMITCTRIO |;I ' I & stop comes on.  This gives the
* T/S Start Time L~ Frodiam a general idee! if the throttle stop
ﬁ comes on early or late in the run, pss
+

Select the
Method of
Reading
Weather
Data which
best
matches
your
instrument
package.

Enter your
desired
ET (Index
+ any
safety

Enter the
time the
throttle
stop first
comes
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General Specs and Comments

Method of Recording Weather Data: For this example, we are using:
e  An altimeter, which is corrected to 29.92” mercury
e A mercury thermometer for air temperature
e A dial hygrometer which reads out in % Relative Humidity.
e  Wind speed and direction you obtain from a hand held "wind speed meter and compass".

The Method of Reading Weather Data of “Altimeter and Rel. Hum.” exactly matches your instrument
package, so select it. Note that the Barometer input is disabled. You will enter your altimeter reading as
Altimeter in feet of altitude.

Your throttle stop timer is set to come on 3 seconds after the trans brake releases, so enter 3 for T/S Start
Time.

You are running in the 9.90 index class. However, instead of typing in the 9.90 index, you type in 9.91
to give yourself a .010 second safety margin for breaking out. If you run too quick, you “break out” and
loose. Should your car run up to .010 seconds faster than you expect, you still will not break out.

Load In 2 Practice Runs

Recommended Steps for Recording Previous Runs

Previous Run #1: The first run can be made with a very short throttle stop setting, perhaps only .2
seconds On. Based on your experience, we make run with the throttle stop timer set for .75 seconds and
record the weather, 60 foot time, ET and the throttle stop setting.

Previous Run #2: The second run must produce at least a .3 second increase in ET. Ideally, it will
produce an ET approximately equal to or slightly slower than your desired or Index ET. Again based on
your experience, adjust the throttle stop timer to be on for say 1.5 seconds. Make a run like this, and
record the weather, 60 foot time, ET and the throttle stop setting.

It is critical that the difference in the throttle
stop settings for these 2 Previous Runs produce
at least a .3 second difference in ET.

Fill in the data for these 2 Previous Runs as shown in Figure 4.35.
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Predict Throttle Stop

For your first round, the air continues to improve. You measure the weather as:
e 1415 feet altitude or Elevation
e 75 degrees
e 68.6 % relative humidity
e 7 MPH side wind

The weather specs for both the Previous runs and the Predicted run are shown in Figure 4.35. For this
round, you are getting the left lane, which everyone is complaining is .02 seconds slower for 60 foot
times. Knowing this, you select “You enter (predict) 60 foot time below” for “Estimate Change in 60
Foot Time”, and enter 1.425, which is about .02 seconds slower (longer) than your Previous Run 60 foot
times.

Click on the Clc button by Throttle Stop, and the program recommends you use a 1.333 second throttle
stop setting. Enter this number into your throttle stop timer. Remember, because you’ve already added

Figure 4.35 Dial In Menu Enter weather conditions, throttle stop settings,

60 foot times and ETs for 2 known, Previous
Runs. The 2 different throttle stop settings (time
throttle plates are closed) must produce at least
a .3 second difference in ET.

Throttle Stop Prediction [ File: THRTLSP | Enter weather
Exit File Edit Advance/ Update Plediction Help conditions for
" Previous Run / \ " Predicted Run 4 your Predicted
: Run 1/ Run 2\ : / or Dial In Run.
|§.§E‘;s. Basa,, "y L 1 |§.§E}s. Basa., My /
|Ail Temp, deg F a8 77 |Ail Temp, deg F 75 Optional: You
[Rel Hum, % 67 | 64.1 [Rel Hum, % 68.6/] | enter your
[Elevation, feet 1539 472 | [Ele¥ation, feet 141ﬁ estimate of the
Wind MPH 1 9 Wind MPH 7/ 60 foot time for
[wind Direction Sidewind | #] [Sidewind [ wind Direction idewidd  [® the Predicted
[Throttle Stop 75 1.95 [Estimate Change}ﬂ/ 60 Fooll Time Run.
6D foot. sec 1.405 1.401 |'vou enter [predict] €0  tine beldw |5|,_ | Click on Clc
|fljoTt'e:SET=Erc-ttle Stops for Hi:‘lsand Run 2 mu; pﬂr-:dzuce ETz |Bﬂ foot. sec 145 /{ bqtton to deter-
that are at leaszt .3 seconds different. IThrl:ll‘lIE Stop 1.333 mine the
 General Specs and Comments “Help Th r(_)ttle StOp
|Hethod of Reading Weather Data ||m:|ex, seC The appraximate time from the relzaze of Settmg to
vt i 5] o] | femesteccuhgstiie | produce your
T lm program a general idea_ if the: thrattle stop Index ET.
n |3—| comes ot early or late in the min, poxs
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in a safety factor of .010 seconds, you do not need to adjust the 1.333 seconds for a safety factor. Use the
1.333 seconds exactly.

Note: The Safety Margin is now a separate input in Version 3.2. See Appendix 3, page 155

Next Run

Assume you win your first round with a 9.905 ET. For the next round’s Throttle Stop prediction you are
tempted to use your latest run to help predict a new throttle stop. However, because the difference
between Previous Run #1 and your latest run is less than .3 seconds (9.905-9.760 = .145), the accuracy
would not be good and the program recommends you do not do it. Actually, the program will not even
calculate a Throttle Stop setting for the Predicted run if the ETs for the Previous run are not at least .2
seconds or more. So, from now on, simply enter the new weather conditions for each round into the
Predicted Run. Enter your estimate of 60 foot time, or let the program estimate it, and set the new
Throttle Stop setting on your timer for the new weather conditions.

Conclusions:

e The Drag Racing Analyzer can predict a throttle stop setting to run a certain ET (Index) under
changing weather conditions, based on 2 previous runs with different throttle stop settings which
produce at least .3 seconds difference in ET.

e Using .001 Sec Increments (instead of .01 Sec Increments in the Preferences menu) lets the
program make 60 foot, ET and Throttle Stop predictions in thousandths of a second.

Important: See Appendix 3, page 155, for new features in Version 3.2
which make Throttle Stop Predictions easier.
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Appendix 1: Accuracy and
Assumptions

Background:

The Drag Racing Analyzer was developed as a:
e Tool to help predict effects of certain engine and vehicle modifications for engine builders, drag
racers, and performance enthusiasts.
e "Theoretical Drag Strip" to allow anyone to try things which are too expensive, difficult,
dangerous, or impossible with a real vehicle.
e Learning aid for those who want to better understand vehicle dynamics during full power
acceleration.

The Drag Racing Analyzer will provide you an engineering estimate of what should occur when general
modifications are made based on the principles of vehicle dynamics and physics. By seeing all the
specifications which go into the calculated results, you may have a false sense that the computer knows
your vehicle exactly; what manufacturer's torque converter you are using, who built the chassis, what
your 4 link settings are, etc. Actually the computer does not know if the specifications are for a
production Yugo or a Record Holding Funny Car.

A good analogy to the Drag Racing Analyzer is a flow bench. A flow bench can not predict exact torque
and HP curves, but is still a vital tool for engine development. In the same way, use the Drag Racing
Analyzer results as a guide or second opinion of how your vehicle should perform under near optimum
conditions.

Iterations

Before we talk about accuracy, it is important for you to understand the types of calculations going on
inside the Drag Racing Analyzer and other sophisticated simulation programs. A simple program could
involve calculating quarter mile MPH from HP and vehicle weight:

K2
Quarter Mile MPH = K1 x Engine HP —|
Vehicle Weight J

You enter an engine HP and Vehicle Weight and obtain a quarter mile MPH value. The answer you
obtain on the left side of the equation has no effect on the inputs on the right side of the equation.
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However, lets look at a simplified version of the equation which the Drag Racing Analyzer uses just to
calculate the maximum potential tractive force (traction) the tires can produce.

Max Tractive Force = Tire Friction x ( Wt on Rear Tires + Wt Transfer )

Where: Wt Transfer depends on the vehicle's acceleration rate which
depends on the tires Max Tractive Force.

In this case the "Max Tractive Force" answer you get on the left side has an effect on the inputs to the
equation on the right. The only way to solve equations like this is through "iterations". Iteration is a
process where you assume an answer, use that answer in the right side of the equation, calculate the
actual answer and see if the actual answer is "close enough" to the answer you assumed.

Iteration Process:

(For this example we will not use actual numbers since the calculations are quite complex)
Assume Max Tractive Force is 3000 Ibs

Calculate that the vehicle acceleration could be .8 Gs and the Wt Transfer value is 600 Ibs
Using the Wt Transfer of 600 Ibs, we now calculate that the Max Tractive Force is 3200 Ibs

Are assumed Max Tractive Force and calculated Max Tractive Force "close enough" (within
20 pounds)

No, so do again using new Max Tractive Force answer
Calculate that the vehicle acceleration could be .85 Gs and the Wt Transfer value is 640 Ibs
Using the Wt Transfer of 640 Ibs, we now calculate that the Max Tractive Force is 3218 Ibs

Are assumed Max Tractive Force and calculated Max Tractive Force "close enough" (within
20 pounds)

Yes, so an approximate answer is: Max Tractive Force = 3218 Ibs

If "close enough" was 200 Ibs, our first answer of 3200 1bs would have been good enough. If "close
enough" was 1 1b, it may require many more calculations to arrive at an answer which is "close enough".
If the equation is very complex and the inputs are an unusual combination, no answer may be reached no
matter how many times the calculation is performed. This is called "not converging on a solution".
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. __________________________________________________________________________________________________________________________|
Making the tolerance ("close enough") small will produce more exact answers but will require more
calculation time. Performance Trends has selected tolerance bands for iterations which give good
accuracy with reasonable calculation times, and allow the process to "converge on a solution".

Because many of the equations within the Drag Racing Analyzer must be solved by iterations, there is no
one exact answer. All calculations are an approximation. Therefore, do not be alarmed if an ET
improvement of .002 seconds is shown for changing in Dew Point from 67 to 66, but changing from 66
to 65 showed a .004 second improvement. These results are basically saying lowering the Dew Point
results in a very small gain in ET.

Other Vehicle Simulation Programs

Other vehicle simulation programs are available which do not use nearly as many inputs as the Drag
Racing Analyzer uses. At first you may think these other programs are "smarter", since they do not need
this additional inputs.

However, each input the Drag Racing Analyzer uses has an effect on performance, for example Wind
Direction and Wind Speed. The other programs either are making an assumption that wind is some set
value, or assume it has no effect. By letting you adjust Wind Direction and Speed, the Drag Racing
Analyzer shows you:
e The change in performance due to a change in Wind conditions
e Allows you greater accuracy, since you specify the wind conditions, and do not rely on the
program's assumed conditions.

Major Assumptions

To make the Drag Racing Analyzer and the specifications which describe the vehicle containable on a
personal computer, several simplifying assumptions are made which are listed below. Other
approximations and assumptions exist as identified in Section 1.3 A Word of Caution and scattered
throughout this manual. Also see Assumptions in the Index.

e All vehicle components are assumed to be perfectly stiff, which means:
e There is no delay in engine torque getting to the tires due to driveshaft, axle or tire "wrap up".
e  There is no "pitch rotation" of the vehicle (front lifting, rear dropping) due to the suspension's
springs or shocks.
e  There is no change in the Height of CG due to "pitch rotation" or the body lifting.

e Engine torque changes instantaneously with a change in throttle position. In real engines, torque
changes are delayed from .1 to .5 seconds or longer from throttle changes.
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e The torque converter's performance is typical of production, 3 element, hydrodynamic torque
converters. Actual converters (especially those significantly modified) can have performance
characteristics that can be quite different than production converters.

e  Clutch holding torque does not change with time, temperature or clutch wear.

Accuracy

From reading the assumptions above and scattered throughout this manual, it is obvious several important
aspects of vehicle performance are "glossed over". Therefore, it is impossible to make exact predictions
of what will happen to your vehicle when modifications are made.

It should be possible to adjust the Drag Racing Analyzer to match your vehicle’s performance (see
Example 4.2 and Appendix 3) to agree with your vehicle's results within .03 seconds at all points on the
track. However, even after this, a modification may not be simulated completely accurately.

For example, you specify a higher stall converter and the program predicts a 4800 RPM stall and a .1
second ET improvement. You install the converter and obtain the 4800 RPM stall speed predicted by the
Drag Racing Analyzer. However, the converter exhibits more high speed slip (due to a poor design) than
what the Drag Racing Analyzer assumes and your actual ET drops .1 second. The program is still
accurate based on its assumptions, its just that your parts do not fit its assumptions.

.001 Sec Increments

Increasing the time resolution (choosing .001 Sec Increments in the Preferences menu) tells the program
to do the calculations in much smaller time steps. This does improve the mathematical accuracy
somewhat. However, it does not increase the program's overall accuracy significantly. This is primarily
due to the program’s assumptions and tolerance bands for iterations remaining the same.

To summarize, we believe the Drag Racing Analyzer is the most precise and detailed software for
predicting acceleration performance available to drag racers in this price range. However, it's predictions
can differ from your vehicle's results. This is primarily due to the assumptions made by the program, and
other points raised in this Appendix.
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Appendix 2: "General Tips"

The following "tips" will show you how to change the Drag Racing Analyzer calculations by adjusting
various inputs.

Calibrating "Tips"

Calibration is the process of adjusting the program's inputs to produce results which closely match a
certain vehicle's drag strip results. Example 4.2 shows this process in some detail.

Start with a file from the Vehicle Library which somewhat closely resembles your car. Then, modify all
inputs you can measure or know for certain. Also, choose “Computer Driven-no tire spin” as the Launch
Type in the Driving Specs menu to let the computer launch the car.

There are other specifications which you probably do not know or are difficult to measure. These
uncertain specs which will have a major impact on performance include:

"Uncertain" Specifications

e Engine Power Curve specs (unless dynamometer data is available)
e Clutch Specs for manual transmissions

Converter Capacity for automatic transmissions

Transmission Efficiency

Tire Growth

Drag Coefficient

Tire Traction Factor

e  Shift Time

Use the guidelines in Sections 2.2 - 2.7 and Example 4.2 to estimate the "uncertain" specs. Calculate
performance and compare the computer's results to your car's actual results. Use actual results from a
"good running" day, and results you feel comfortable you could repeat under the same conditions. Then
use the "tips" below bring the computer's results in line with these actual results.
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To increase the MPH, with little effect on ET

e Reduce Drag Coefficient
e Increase Tire Growth
e Increase Engine Power Curve specs and decrease Traction Factor

To decrease ET and 60 ft times, with little effect on MPH

Increase Traction Factor

Adjust Converter Capacity (stall RPM) for automatic transmissions

Adjust Converter Torque Multiplication for automatic transmissions

Increase Launch RPM for manual transmissions

If Bog (engine RPM dropping too low) is a problem, try reducing Clutch Force for manual
transmissions

e Iftraction is not a problem, increase Clutch Force (or other clutch specs which produce more
torque holding capability)

To increase ET and 60 ft times, with little effect on MPH

e Reduce Traction Factor
e Choose Use Specs Below for the Launch Type in the Driving Specs and use the launch specs to
simulate your actual launch

To decrease ET and increase MPH, with little effect on 60 ft time

Leave Tire Traction and other tire specs “as is” and:
e Increase Engine Power Curve specs
e Increase Clutch Force, Ibs for manual transmissions, especially if CSlip is high in gears other
than 1st gear
e Increase Efficiency in the Transmission Specs menu
e Decrease Shift Time in the Driving Specs menu
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To decrease ET and decrease MPH

e Increase Converter Capacity for automatic transmissions

To increase ET with little effect on MPH or 60 ft time

e Increase Shift Time
e Decrease Shift % Throttle for manual transmissions
e Choose some “less than optimum” shift RPMs in the Driving Specs menu.
e  Change the shape of the HP curve.
Another Tip

By adjusting Shift RPMs, you can simulate most any acceleration. For example, let's say you want to
know the time to accelerate from 50 MPH to 80 MPH in 3rd gear. Adjust the 2-3 SHIFT RPM until the
vehicle starts 3rd gear (after the 2-3 shift) at exactly 50 MPH. Then adjust the 3-4 SHIFT RPM until the
vehicle starts the 3-4 shift at exactly 80 MPH. The time between start and end of 3rd gear is 3rd gear's
50-80 MPH time.

Using Dynamometer Data for Engine Power Curve Specs

Engine Power Curve specs are discussed in Section 2.2. Dynamometer tests which measure engine
performance can be done in different ways. How the test is done can over-estimate or under-estimate the
engine's torque and HP in the vehicle.

The Drag Racing Analyzer works best if you enter steady state dynamometer results, with the engine
equipped exactly as it will be in the vehicle. "Equipped" means with the full exhaust and intake system,
all accessories running like water pump, fan, etc. "Steady state" means that engine RPM is stable (not
changing) when the torque and HP are measured. This is sometimes called a “step text”.

Accelerating dynamometer tests, where the engine speed is constantly increasing (i.e. 300 RPM/sec), can
under-estimate an engine's steady state performance. You may think an accelerating test best represents
an engine accelerating in a vehicle. However, the Drag Racing Analyzer calculates the power loss due to
accelerating the engine, which changes in each gear. See "Inertia" discussion in this Appendix.
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Figure A1 Changing Rotation Inertia
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that removing 30
Ibs from the
vehicle's rotating components (wheels, tires, engine flywheel) will show a larger improvement in
accelerating performance than removing 30 lbs from the frame or body.

This is because not only do you have to accelerate the tires down the quarter mile, you have to get the
tires to spin faster also. The spare tire in the trunk is easier to accelerate than the same tire mounted on
the axle. The tire on the axle has both mass and rotational inertia.

Rotational inertia is a part's resistance to changing its rotational speed. Jack up the axle and try to spin
the wheel. Neglecting friction, a heavier wheel requires more force to spin than a light wheel. In
addition, if the mass is concentrated in the tire and less in the wheel, it will require even more force to
spin. That is because rotational inertia depends on mass and the distance the mass is from the center of
rotation. See Figure Al.

For this reason, rotating components with small diameters, which concentrate the mass close to the center
of rotation, have much less inertia. These components consist of the driveshaft, axle shafts, etc.
Reducing the weight of these components insignificantly reduces you rotating inertia Rotating
components with larger diameters (flywheel or torque converter, wheels/tires, somewhat in the
crankshaft, damper and transmission components) contain most of the vehicle's rotating inertia. These
are the components to concentrate on when trying to reduce rotating inertia. For example, removing 1
pound from the engine’s flywheel will have 100 up to 1000 times or more effect on the vehicle’s
rotational inertia than removing 1 pound from an axle shaft.
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Example

Try some examples with the Drag Racing Analyzer with the GT5.0L. The GTS5.0L's Baseline
performance is a 14.593 ET.

Now, remove 40 Ibs from the front wheels by setting Front Wheels/Tires WT = 10 instead of 50. This
modification simulates moving 40 lbs from the front wheels and placing it somewhere on the body, since
we did not also reduce Vehicle Weight 40 Ibs. (If you have the Preference “Warn on Tire Weight
Change” selected, the program will ask you if you want to change the vehicle weight by 80 Ibs when you
leave the Wheels/Tires menu. Answer No for now.) Calculate performance an we get an ET of 14.512.
Nearly a one tenth improvement just by moving weight around on the vehicle (not moving it to change
traction).

Now reduce the Vehicle Weight 80 1bs to 3120. This simulates removing 40 Ibs from each front wheel &
tire and not placing it on the vehicle. This GT5.0L's ET is now down to 14.441.

Condition Analyzer Modification ET MPH

Baseline No change to GT5.0L 14.593 | 94.97

Remove 40 Ibs from each front wheel/tire | Front Wheel/Tire Weight =10 | 14.512 | 95.34
and place the weight on the body

Remove 40 Ibs from each front wheel/tire | Front Wheel/Tire Weight =10 | 14.512 | 95.34
(vehicle weight lightens up 80 Ibs) Vehicle Weight = 3120

(To be exact about removing 40 Ibs from each front wheel/tire, the GT5.0L's % Wt on Rear Tires would
have increased to 41% from the GT5.0L's original 40% Weight on the Rear.)

Engine Inertia

Engine inertia is more complicated than other rotating inertia on the vehicle. It is not always best to
reduce engine inertia to improve acceleration.

That is because the engine is not "geared" directly to the road. Engine RPM does not have to change at
the same rate, or even in the same direction as vehicle speed. When the vehicle's speed is zero, the
engine could be spinning at 10,000 RPM. Release the clutch and the engine RPM drops as the vehicle
speeds up.

Because of this difference, you can use the engine's rotating inertia to help accelerate the car. For
example, an engine's flywheel spinning a 10,000 RPM stores tremendous energy. This energy can be
used to get the vehicle accelerating once you drop the clutch. The flywheel also releases stored energy
during shifts, when engine RPM drops from the high speed of the previous gear to the lower speed in the
next gear.
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The Drag Racing Analyzer estimates the rotational inertia of the engine and clutch/flywheel or converter
and transmission parts based on:
e Displacement in the Engine Specs menu (the higher the displacement, the higher the inertia)
e  Clutch Specs like # disks, diameter, clutch force (the higher these specs, the higher the inertia)
e Converter Capacity (the higher the capacity, the lower the inertia because this usually means a
smaller diameter converter)

Tips on Simulating Modifications

The previous "inertia" examples point out an error most users will make. When you make a
modification, always think of how it could affect each specification. The example of removing 40 1bs
from the front wheels not only affected Front Wheels/Tires WT, but also Vehicle Weight and % Wt on
Rear Tires. Below is a list of common modifications and the specs they may affect.

Engine Modifications
Engine modifications can change all Engine Power Curve specs and Displacement. If the engine is
naturally aspirated (not supercharged, turbocharged or uses nitrous oxide) and you increase the HP,
generally the RPM where the HP will peak will increase also. Vehicle Weight and % Wt on Rear Tires
may also change if you change to aluminum components (less weight) or add a supercharger (more
weight), etc.
Adding, Removing or Shifting Weight

e Vehicle Weight

e % Wton Rear Tires

e Front & Rear Wheels/Tires Weight

Changing vehicle height

e Height of CG
e Frontal Area, sq ft
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Changing wheels and tires

All the Wheels/Tires Specs
Vehicle Weight, 1bs

% Wt on Rear Tires

Track Width

Frontal Area, sq ft

Changing torque converter
e Converter Capacity

e  Conv Tq Multiplication
e Vehicle Weight
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Appendix 3: New Features in
Version 3.2

Here is a brief listing of some of the features new in Version 3.2:

154

Program is now a 32 bit version, fully compatible with newer operating systems, starting with
Windows, 95, then 98, Me, XP, and 2000. This also allows you to use much longer, more
descriptive file names for saving vehicles, throttle stop data and dial in data. It is also more
compatible with newer printers.

The program is now designed for 600 x 800 or higher resolution screens.

There is now a separate “Examples” folder for example vehicle files provided by Performance
Trends. New vehicles which you save will be saved to a separate folder of Your Saved Vehicles.

A new Preference lets you remove the Performance Trends Example Vehicles from Your Saved
Vehicles if you have updated from Version 3.0.

There are now File commands to save a vehicle file to a floppy disk, or open a vehicle file from
a floppy disk. This makes it easy to copy a vehicle file from one computer to another.

You can now choose to list vehicle, dial in and throttle stop files alphabetically (as normally
done) or by saved date, with the most recently saved files listed first. This should make it easier
to find recent files more quickly.

You can now choose to only list vehicle files which have certain words or phrases in their
names, like just “Chev” files, “Import” files or “Race” files. This should make it much easier for
you to find example vehicles or your vehicles in a long list.

The user’s manual is now available from inside the program by clicking on Help at the top of
the main screen, then Display User’s Manual. The manual is in a high quality PDF format

The Performance Trends website is now available from inside the program by clicking on Help
at the top of the main screen, then Performance Trends on the Web.

A Print button and Windows Print Setup button (or menu option) have been added to many
screens to let you print these individual screens.

An Optimize button has been added at the top of the Main Screen, which lets you instantly find
the best torque converter (if transmission is an automatic) or final drive (rear axle) ratio for
quickest ET.

Two new calculation menus have been added, one to convert engine size from CCs or Liters to
cubic inches, and the other is to estimate the vehicle weight of your car based on some popular
car models.
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The recent results section of the results screen now includes 60 ft time and the improvement for
the current and previous run.

A summary Time Slip, similar to what you get at the drag strip, is available in the results screen
for the current results, and available for any of the 25 runs in the history log.

Commands in the History Log have been updated and streamlined. Now when you click on a
row in the History Log, you are now presented with 4 command options, Open, Rename, Help
or Time Slip.

The Dial In and Throttle Stop screens have a new spec of "safety margin", which the program
uses to give you a margin of error to keep you from breaking out.

The Throttle Stop Predictions can now be based on just one previous run, and an Adjustment
Factor from a previous run. This Adjustment Factor is obtained by doing a calibration run at
some previous time. See the detailed explanation later in this section for this more convenient
method of predicting throttle stops.

The program will now “Auto Link” to our upcoming Engine Analyzers, versions 3.2. Auto
Linking means the Engine Analyzer screen will show the resulting MPH and ET from an engine
change, running the Drag Racing Analyzer program completely in the background.

A new Preference lets you obtain instant updates of ET, MPH and 60 ft times from every change
you make in the vehicle specs screens. This can be a great time saver, especially on newer,
faster computers.

Several new Example Vehicle Files have been added, to make building your vehicle easier.

155



(C) Performance Trends Inc 2017

Drag Racing Analyzer

Appendices

Figure A2 New Features in Results Screen

60 ft times now included in “Improvement” section.
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Click on any row from the History Log to be
presented with these options. The Open option
lets you retrieve the specs which produced these
results, a very handy method of returning to a
combination which produced better results. (This
feature was available in v3.0)
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Figure A3 Throttle Stop Screens

[ . Throttle Stop Prediction

| [ File: THRTLSP ]
¢ Exit File Edit | Options Advance Update Prediction Help
[ Previous Rui v se Two Previous Thrattle Stop Runs

Usze One Previous Thiottle Stop Run

" Predicted Run

This screen is as
described in manual,
basing throttle stop
on 2 previous runs.

y | [Corm. Baro., Current T.5top Factor = 24. 368 [ EumrBere—Hg (2913
[Air Temp, de  Help Using 1 T3 Run it Temp, deg F (75
|Dew Point. deg F |65 | Clc| (63 | [;|d |D ew Point, deg F |63 |
[Elevation, feet 670 670 [Elevation. feet 670
rW'ind MPH 11 a rWind MPH 7
[Wind Direction Sidewind ¥ [Sidewind =] {wind Direction Sidewind |
[Throttle Stop .75 1.95 [60 Foot Time [BOfE. sec
|BD fnoff=eg 1.405 1.401 ILet Program Est. 60 ft tir 'l
[ET. sec 9.76 10,12

Mote: For good accuracy. Throttle Stops for
Fun 1 and Run 2 must produce ETz that
are at least .3 seconds different.

24368

Adj. Factor
—

|S afety Margin, sec 1}
\Wup 1.381

Select “Use Two”
(old method) or “Use
One” T/S. For Use
One, you must have
an “Adj Factor” from
a previous set of
runs. See test for
how to use each
method.

- [ General Specs and Comments

: | [Method of Reading Weather Data  [Index. sec
1 | [Radio/TV ReportwithDewFt x| [9.9
i Example of Throttle Stop inputs. il T/5 Start Time
) F
These specs were obtained from the 55
SG-GRAND-AM in the Yehicle Library LI

\

T Help
Barometer reading in inches of mercury,

50

CORRECTED to sea level for elevation.

p

“Adj Factor” and
“Safety Margin”
added in V 3.2.

. Throttle Stop Prediction
Exit File Edit Options Advance Update Prediction H

[ File: THRTLSP ]

ep

New screen for using
“One T/S” with an
“Adj. Factor” from a

[ Previous Run " Predicted Run .

Run 1 Run 2 previous set of runs.
Com. Baro.. "Hg For Run 1 [Corr. Baro.. "Hg  [29.13
|l—\il Temp. deg F enter the . 77 |Air Temp. deg F 75
Dew Point, deg . polstment ' 53 | Dew Point. deg F 63|
Elevation, feet from a previous |570 |E|evalion, feet G670 « .
WindMPH set of runs. 5 | Wind MPH = Enter tj’\e Adj
wind Direction Adijust Factor ; Tnd j fwind Direction Side Wwind j Fraec\}ioor ;rgg gf
Throttle Stop 1.95 |§I] Foot Time |§D It. sec galibr:ﬁon runs
[0 Glafi, 521 1.401 ILet Program Est. 60 It tir 'l Where ou madé a
[£1, 523 10.12 |§a[ely Margin, sec o y H
Hate: Click an Options, then Help for infa Adi Factor § - |al’ge Change n the
on using only 1 Throktle Stop run. o '3'88 lThmtlIe Stop 1.410 throttle Stop Setting.

" General Specs and Comments [Help NOW a PrediCted
B arometer reading in inches of mercury, ’
[Method of Reading Weather Data  [Index. sec CORRECTED to zea level for elevation. p RUn S thrOttIe Stop
[Radio/TV Report with Dew Pt =] [9.9 setting is ,JUSt based
E:ﬂample of Thrattle Sétop inc||3Lr,ltS. N 3 T/5 Start Time on Run 2 S reSUltS
ese specs were obtained from the “ i »

SG-GRAND-AM in the Vehicle Library j and thls AdJ FaCtor )
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New Throttle Stop Options:
In Version 3.2, there are 2 ways to predict Throttle Stops:

1. Based on 2 previous runs obtained during time trials or “test and tune runs”. This is the only
method that was available in version 3.0, is somewhat more accurate but much less convenient.

2. Based on 1 run and the "Adjustment Factor" determined from some set of 2 runs you ran some
previous time. This method has been added in Version 3.2 and is much more convenient.

Click on Options at the top of the Throttle Stop screen, and then select which method you want to use.

To determine the correct Adjustment Factor for one run, you must first open a throttle stop file you have
run in the past which has 2 runs. Then click on the "Clc" button by the Predicted Throttle Stop setting or
click on "Update Prediction". When there is a Predicted Throttle Stop displayed, you will also notice an
“Adj Factor” or Adjustment Factor displayed under Run 2.

Now you can click on Options and choose “Use One Previous Throttle Stop Run”. The screen will
change, and the “Adj Factor” will be loaded in. You could also simply type in a adjustment factor from a
previous set of runs. Also enter the weather, TS setting, ET and 60 ft for just one previous run (Run #2).
Now the program is ready to predict a new Throttle Stop setting from new weather conditions you enter
for Predicted Run. Click on the “Clc” button by the Throttle Stop output, or the Update Calculation
menu item for the Throttle Stop setting you should run.

For example, you have obtained an “Adj Factor” of 25.234 based on 2 previous runs, perhaps 2 months
ago. You come to a new event and make a time trial pass with certain weather conditions, throttle stop
setting and ET. This first time trial should be your attempt to run very close to the Index. You enter
these conditions into the program as Run 2. Now, for your Round 1 run, you enter the current weather
conditions, Safety Margin, and method to estimate the 60 ft time for the Predicted Run and click on the
“Clc” button to obtain the correct Throttle Stop setting. This Throttle Stop setting will be nearly as
accurate as if you had made 2 runs with very different throttle stop settings as described in the manual in
Example 4.3.

You will also notice a new input called “Safety Margin”. For example, if you say your index is 9.90, but
you want the program to predict what setting is necessary to run a 9.93 (a .03 second safety margin), you
should enter 9.90 as the Index and .03 as the Safety Margin. Safety Margin is also available in the Dial
In screen and works in a similar way.

What is “Adj Factor”?

The Adjustment Factor is a measure of how much affect your throttle stop has on your vehicle’s ET. Itis
measured by making 2 different runs with 2 very different throttle stop settings, say one where the
throttle stop is on for .5 seconds, and another where the stop is on for 2.5 seconds. These are not runs
where you will try to run your index, and are best run during a “test and tune” session. Your objective is
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L. |
to produce 2 very different ETs, hopefully .300 to .600 seconds different than each other. These 2 runs
should be done with no other vehicle changes, and ideally with very little difference in the weather
conditions. Take the weather conditions and results for these 2 runs and load them into the Throttle Stop
screen as Run 1 and Run 2. Put in most any conditions for the Predicted Run and click on the “Clc”
button to update the Throttle Stop Prediction and you will be given the “Adj Factor” for Run 1 and Run
2.

This “Adj Factor” can now be used for predicting Throttle Stop settings. If you make significant changes
to the vehicle, throttle stop settings or the time the throttle stop comes on (say it was 1.5 seconds into the
run, now it is 2.5 seconds into the run), you must obtain a new “Adj Factor” based on 2 runs with very
different throttle stop settings with this new change.

Figure A4 New Calculation Menus

E st Yehicle Weight [
Vehicle Weight Estimator is available —\ Est Vehicle Weight | [3850
for Vehicle Weight input at the Vehicle
Specs screen. [ ¥ehicle Specs

Year {1970

Make IEhevael
Model IEamaru

Engine {Small Block V-8
Displacement Calculator is Transmission {Manual
available for Displacement in Convertible

the Engine Specs screen.

L Lef e Led

|

 Additional Weight

Calc Displacement, cu in Driver Weight |
Calc Dizgplacement, cu in | 73.22 Gallons|af Fuel | EI
.  Note: ]
Metric Displacement & good match was found. N
Enter Digplacement In? | I[:[:s vl Pr?:]et gﬁ,:?lons
Engine Dizsplacement | 1200 / |
iUze Calc ¥alue i Help | Cancel | Print Uze Calc Value | Help | Ea@tﬁint |
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Figure A5 New Features at Main Screen

‘windows Printer Setup

FRE T, .27

I|defined Front *Wheel Drive

E Drag Racing Analyzer ¥3.2 Performarice Trends Open either Examples =121l
File [vehicle) LCalcET Help  Preferepegs ReaTa:Kel from Performance Trends
ey _ i or vehicles you saved to :I m
Open Example Yehicle fropPerformarice Trends .
Open One of My SavedVehicles Crl+0 your Separate “brary
Save Wehicle Chl+5S T TT |
Save As Ctrl+ . A\ .
. : Options to save to or open from Click here to
pen from Floppy Disk . ) . f|nd beS’[
Save To Floppy Disk floppy drive, making it easy to | i
Fint Main Screen move vehicle files from one axie ratio or
Prirt Blank 'wiorksheet Computer to another. converter.

Unlock Program ]
o — o Unlock lets you turn the demo into a
T S— T Tara il Working version with a code #.
C||Ck here tO Set | Shifts: .2 seT POWET ST ST COMPeT FIeRed FETT |
default floppy drive
letter (A or B).

by v3.2  Performance Trends [ 10SEC-Fw.D |

of Changes for feature describ
on next page.

Click on Allow Instant Updating

References Feqg To: Kevin Gertgen

Dhefault Floppy Cirive, currently A

ed

.01 Sec Increments: [runs faster)
v 001 Sec Increments [more exact]

alyzer ¥3.2 Performance Trends [ 10SEC-F#.D

T | Help Preferences Feg To: Kevin Gertgen

Help On Main Screen

Beginner Lewvel
v Experienced Level

HEI ]

v Remind On Tire W't Change
Don't Remind on Tire ‘Wt Change

F1

Ly

\Display the the Readme. doc file [recent changes)

L Introduction to Basic ‘Windows Commands
— About Drag R acing &nalyzer
o
|— Dizplay the Uzer's Manual [with ¥3.2 Supplement]
o Display Uzer's Manual Supplement [v3.2 changes only]

Engine Graph - Thick Lines
i Engine Graph - Thin Lines

lude

\.-’lllow Instant pdating of Changes
v Dan't Allaw Instant Updating of Changes

noFRa B8

ther Performance Trends Products

o erformance Trends on the Web

Femove Old Example Yehicles from r'our \.-"ehic:}es 3

E000

Options to display the user’'s manual or the
Readme.doc file listing recent changes.

| | | Shifts: .2 sec Pawer Shift at Comp%er Picked RF

If updating from v3.0, click here to remove old example
vehicle files from Your Saved Vehicles folder. New
Examples with same specs are in Examples folder.

Click here to visit the Performance Trends website to read about or download
demos of other products. or updates on this product.
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Figure A6 Instant Updating of Results ET, MPH and 60 ft time

shown here and are instantly
updated after each change.

Wheel & Tire Specs [ 10.855 @ 131.07 1.822 60t ]

Rear Wheel/Tire 5pecs~ | [ Front Wheel/Tire Specs — |

[Type IUse Specs Below j [Type IUse Specs Below j

heel & Tire wt. |b
[Whee — lm—l Wheel & Tire Wt, Ibs 30
Tire Diameter. i I - . . .
| e m |T|le Diameter. in 245

-[ Help [Construction Drag Slicks j
Note Print d & it pounds. p 35 . =
ote Print an [Tread Width, in 8
Erlfr:t Setup |Tlactiun Factor, % 90
| LTons |Tire Growth, % 10
QK I Help I Print \ I ¥linl Setup I Get Example I Save Example I
\

L If using this feature, it is best to always close out each screen by
clicking on the OK button, then going to the next screen. If you
simply click on an option on the main screen while another screen
is open, the program can “get confused” and may drop some of the
specs you have changed.
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Figure A7 Open Screen Features

This is the normal way the screen would look,
as it would in Version 3.0.

DOpen a Vehicle File

|3? Yehicles in Library |[Zhusen Yehicle File: 1968 Plymouth GTX
1966 Chevy Nova Race - Preview:
| 1968 Chevy Camaro Race — TEVIEW:
1968 Plymouth GTX Stock CID- 440 Wt 4240
1369 Lhevy Chevelle Race 320HP @ 4600 Aule Ratio: 3.23
1970 Dodge SuperBee Hemi Race Pk Ta & HP R Whi D
1979 Chevy Malibu Race . e O
1985 Ford Thunderbird Race A tPBTB D'" éﬁa-f_ 5
1989 Ford SuperCoupe Stock uto lrans rag Loet .
1995 Ford Lincoln Mark Y1l Stock T GTSTr e == ey
1997 Dodge Dakota RT Stock o ngle -
2001 Dudge Dakota BT Stock Factary rating iz 375 HP at 4600 RPM, 480 ft
2001 Ford Lightning F-150 Stock Ibs 3200 RPH
2002 Ford Focus S¥T Stock ‘W'ei_vF I:I[erated tthaiise numbers to be more
2003 Ford Mustang Cobra Stock b Tealslic [5% most 4
d 4 factony ratings before 1972 were too high). LI
= List Alphabetically [typical listing]
" List by Djte Last Changed
Show Only Files which I i vl
Open | \elele | Cancel | Help | contain this phrase Shovs Al Files

N

Note the use of much longer, more descriptive file
names available in Version 3.2.

Open a Yehicle File

|3? Yehicles in Library |Ehusen Yehicle File: 2002 Ford Focus 5¥T

1072072002 2001 Ford Lightning F-150 Stock | | p_ -
10/20/2002 1995 Ford Lincoln Mark VIl Stock :

10/20/2002 1989 Ford SuperCoupe Stock 5 .
10/20/2002 1985 Ford Thunderbird Race ﬂﬁ'-l}?@ 2000 Al

10/19/2002 2003 Ford Mustang Cobra Stock
: , full curve Frnt Whi Dry
1071922002 2002 Ford Focus SYT Stock & Speed Ernt Area: 22 94

Manl Trans Drag Coef: .35

Cl:hOOSG this option and the 2002 Ford Focus SYT 6 speed manual -
files you most recently worked  ||Unusual Getrag transmission produces 2

i i effective final drive
V.VIth are II.Sted atthe tOp of the ratios [4.25 and 2.88). We've done the math
list of vehicles. ko obtain the

‘ effechive trans ratios assuming the 4.25 1z ;I

"/ List Alphabetically [typical listing]
* List by Date Last Changed

Show Only Files which =
Open | Delete | Cancel | Help | contain this phrase IFord ;

Pick a phrase to look for in the name of the file to be listed (like “Ford” | —/
shown here), or choose “Show All Files” to show all files in the library,
or type in most any phrase of your choosing.
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Appendix 4: New Features In
Version 3.4

Here is a brief listing of some of the features new in Version 3.4:

164

Allows for a graphics file to be included with your vehicle data. This graphics file can be
printed separately or with your printouts. At this time, only JPG files can be added.

More Vista and Windows 7 compatible.

Program now better remembers Printer Changes and Printer Type.

Better at finding more and newer versions of Acrobat and Reader Preferences now has a global
switch turn off Intro Help Tips

InstantCalc Results (ET & MPH for each modification you make as they are made by the user)
are now shown on Main screen in Blue, if selected in Preferences. Prior to v3.4, InstantCalc
results were only displayed in the individual Component screens.

Did fine tuning of Tire Diameter and Tire Tread Width calculations to better match the new,
modern P Metric tires with very tall and wide wheels.

New Preference lets you select to do new "Fine Tuned" method for calculations for P metric tire
sizes on not.

Program now better finds Engine Analyzer programs to link up with.

Added some more example transmissions.

Fixed a minor bug where a file size would never shrink if you changed to a smaller size JPG pic
file.

Added many new example vehicle files with pictures.

Screen for saving files now has much larger field for entering long names.
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Figure A8 Including a Graphics File with the Vehicle File

5 Drag Racing Analyze [ 2011 Ford Mustang 2dr Cpe Shelby GT-500 ]

EIBX

File {vehicle) CalcET Help Preferences Reg Ta: Kevin Gertgen
‘ Open Yehicle Library H Calculate ET Performance ‘ | Dial-In ‘ | Quit | | Dptimize |
‘ Save Vehicle to Library ‘ ‘ Match Yehicle Performance ‘ | Thiottle Stop ‘

Picture size gets

—

Yehicle Specs

Transmission
Body & Axle
Wheels & Tires
Driving

Yehicle Summany
User Defined Engine: [Peak Tq and HP, SAE Rating]
5101 |bs at 5400 RPM and 550 HP at 6500 APM . 331 cubic inches

Clatch: Program estimates specs
Transmissior: B speed, user defined specs

‘wWeight: 3600 Aule Ratio: 3.73
Body Style: User defined Rear ‘Wheel Drive

Front wheel/Tire(s]. User defined
Rear wheel/Tire[s]: 11.1" » 27.0" Street R adial

Launch: Program will limit tre spin starting st 3000 RPM
Shifts: .4 sec Match RPM at Computer Picked RPMs

Ci Picture

Help:

Move mouse over item for
description to be given here.
Click on 'Help' in menu ling far
more detailed info on options,

Calculate Perf:

2011 Mustang 2di Cpe Shelby
GT-500 S5¥T

2-Door RWD.. 550 bhp & 6500
RPH. 510 Ib-ft @ 5400 RPM,
17/23 mpyg.. 4 passengers. 3800
Ib [Mig. Est.],
5.4-liter, 8-cylinder Engine, B
speed Manual Transmission,
3.73 Limited Slip Rear End

~

adjusted as the screen
is resized for various
computer screens or
display modes.

Click on File button to
remove the picture,
insert a different
picture, or print the
picture. To change
printer settings, click

File {vehicde) CalcET Help Preferences

<] Drag Racing Analyze [ 2011 Ford Mustang 2dr, Cpe Shelby GT-500 ]

Reg To: Kevin Gertgen

on File at upper left
corner of this main
screen, then
Windows Printer
Setup.

] ‘ Dpen Vehicle Library | ‘ Calculate ET Performance

| Dialin ‘ | Quit

‘ Save Yehicle to Library | ‘ Match VYehicle Performance | | Thiottle Stop ‘

| Cone | |
/

Vehicle Specs

Engine
Transmission
Body & Axle

‘Wheels & Tires

Driving

Vehicle Summary
User Defined Engine: (Peak Tq and HP, SAE Riating)
510 ftIbs at 5400 RPM and 550 HP &t 8500 RPM | 331 cubic inches

Clutch: Program estimates specs
Transmission. B speed, user defined specs

weight 3600 Ale Aatio: 3.73
Body Style: User defined Rear Wheel Drive:

Front Whesl/Tiefs]: User defined
Rear'whesl/Tie(s]: 11.1" » 27.0" Strest Radial

Launch: Program wil limit tire spin starting at 3000 RPH
Shifts: .4 sec Match RPM at Computer Picked RPMs

Comments:

Calculate Perf;

Help:

Move mouse over item for
description to be given here.
Click on'Help' in menu ling for
more detailed info on options.

2011 Mustang 2dr Cpe Shelby GT-500 S¥T

2-Door RWD., 550 bhp @& 6500 RPM, 510 |b-ft & 5400 RPM.
17723 mpq.., 4 passengers, 3800 |b [Mig. Est ),

5.4-liter, 8-cylinder Engine, 6 speed Manual Transmission,
3.73 Limited Slip Rear End

'W /200 Pound Driver

From Road and Track Magazine Online

Some specifications maybe estimated.

Open New Picture File
Turn Picture OFfF
Prirk Picture
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[ T8 =, Printout Options

Figure A9 Including the Graphics File on Printouts

Very High Clutch Slip, Engine

E] raction Very Low. Click on Notes

Current:
Last

Calculate Performance to obtain
results. Then click on Print.

ET 11.766 MPH 12487 E0f 2.012

Impravement:

11.766 12487 2mz2

ooo oo 000

[EngRPM [Tq Mult_ [CSlip [T Ship  |% Thit
3000  1.00 100 5 43

Report Printing Options
Gear P e RPM
1 ri cs
RO ! ments po 6714 1.00
1 ™ Request Report Comment 7200 - 27
1 1.00 1]
2 1.00 42
2 Print Report Using These Spenf'/ P27 6255 1.00 16
2 582 6682 1.00 1]
2 Other Printout Types pro 6970 1.00 0
3 48 21 1.00 N
3 Print Blank Worksheet 32 6132 1.00 0
3 41 6141 1.00 0
3 Tip B30 6890 1.00 0
4 Close Seepage 103 in ] 7246 1.00 27
4 manual for more info. B65 5365 1.00 0
4 i 5887 1.00 0

O=N=NNTOWwaI@O O OO

43
44
39
66
68
100
100
a9
100
100
100
100
100
100

Click here to make
printout. If you have a
picture file for printing, it
is always printed. You
have to turn off the
picture at the main
screen to have it not
printed.

Drag Racing Analyzer vi4 Registered to: This Report Printed:
Eng: 2011 Ford Mustang 2dr Cpe Shelby GT-500 Kevin Gertgen 4:41:35 pm 05-12-11
Calculated Test Results Ferformance Trends (C) 2009  Page: 1
Example of
printout with
graphics file.
Projected Performance
Gear  Time MPH Accel Gs Feet Z RPM EngRPM _ Tg Muli  C Slip T Slip % Thri
1 00 73 I 0 1.00 100 3 43
RO 4.13 73 1] 600 1.00 91 5 43
1 36.34 74 60 5283 1.00 27 5 44
1 43.15 {65 111 71435 1.00 0 5 39
2 45.90 B5 140 255 1.00 42 5 56
2 £0.00 .68 202 7 1.00 16 5 88
2 77.56 58 330 g82 1.00 a 4 100
2 81.88 45 374 1] 1.00 0 3 100
%] £1.39 .68 422 043 1.00 31 5 89
% | 99.83 42 G&0 6132 1.00 a 2 100
% | 100.00 42 G632 6141 1.00 a 2 100
%] 113.07 33 207 6890 1.00 a 1 100
4 112.25 47 973 5258 1.00 27 2 100
4 113.73 33 1000 5365 1.00 a 1 100
4 126.02 9 1320 5887 1.00 0 0 100
Current: ET 11.766 MPH 124.87
Last: 11.766 124 87
Improvement: oo {00
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Figure A10 Instant Calc results on Main Screen

Preference for new tire
calculation method.

E Drag Racing Analyze [ 2011 Ford Mustang 2dr Cpe Shelby GT-500 ]

File {vehicle) CalcET Help NEEIZylo  Req To: Kevin Gertgen

Default Floppy Drive, currently & 1
1| openvehicle Library — L e [ mtimina

.01 Sec Increments: (runs Faster) ‘

i i v 001 Sec Increments {more exact]
Save Yehicle to Librar Beginner Level { )

- Front Wwhesl/Tre{s]: User defined
Wheels & Tires RearWhesl/Tire(st 11.1" % 270" Street Radial .
Launch: Program will it tire spin statting at 3000 RPM
Driving Shifts: .4 sec Match APM at Computer Picked RPHs

Current Performance: [ 11.766 @ 124.87 2.01260ft ]

Calculate Performance i
2011 Mustang 2 Cpe Shelby GT-500 SVT

[2-Door RWD., 550 bhp @ 6500 RPM. 510 Ib-it @ 5400 RPH.

:‘AEID: " 17723 mpg.. 4 passengers, 3800 Ib [Mfg. Est.).

ove mouse over item for 5.4-liter, 8-cylinder Engine. 6 d M. l T ission,

Instant Results shown here
Click on 'Help'in menu fine for Iw / 200 Pound Driver .

mare detaild irfo on options From Road and Track Magazine Online on main screen after each

Some specifications maybe estimated

vehicle modification.

) Experienced Level v Use Updated Calculations for P Metric Tire Sizes
Vehicle Specs N Use Original Calculations For P Metric Tire Sizes
~ Remind On Tire W Change
Engine Don't Reemind on Tire Wt Changs Dor't Allow Instant Updating of Changes
o v #llow Instant Updating of Changes .
Toanamicsion | Ercine Graph - TakLnes Turning on Instant
——————————  Engine Graph - Thin Lines . .
oy £ | parova oH vt Vichs Fom e Vel Calculations in Preferences.

Figure A11 More Example Vehicle Files

Open a ¥ehicle File

100 Ex. Yehicles in Library Choszen Ex. Yehicle File: 2011 Dodge
2011 Chevrolet Camaro LT Convertible Coupe A Preview-
2011 Chevrolet Camaro LT Coupe FEERICS
2011 Chevrolet Camaro 55 Convertible Coupe B )
2011 Chevrolet Camaro 55 Coupe CID: 332 wt: 43?5. i
470 HP @& 6000 Axle Ratio: 3.92
2011 Chevrolet Corvette Coupe Pk Ta & HP R Whi D
2011 Chevrolet Corvette ZR1 3ZR £ Soeed Frot Are: 24 98
2011 Chevy Corvette Z06 Coupe M DIE'F Dm [r:ea.[_ 36
2011 Dodge Challenger 2dr. Coupe anl trans rag Loet- -
2|]11 Dodge Charger RT S tock 2011 Dodge Challenger 2 Dr. Coupe SRTE A
2011 Dodge Charger SRTS Stock B.4L -8 Engine. B Speed Manual
2011 Dodge Charger Stock Transmission. .
2011 Ford Mustang 2dr Cpe W 4 200 Pound Driver i
2011 Ford Mustang 2dr Cpe GT v Courtesy of Road and Track Online
Picture Courtesy of SupercarsHD. com w

{+ List Alphabetically [typical listing)
" List by Date Last Changed

Open Delete | Cancel | Help contain thiz phrase

Show Only Files which  [5pha Al Files j
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Appendix 5: New Features Iin
Version 3.4 B

Here is a brief listing of some of the features new in Version 3.4 B:

Program has several new Example vehicle files, including an all electric Tesla, most with picture
files. Fig A12.

Program now allows for 4 more transmission ratios so you can specify up to 10 speed
transmissions, either manual or automatic in Transmission Specs. Fig A13.

You can now specify an automatic torque converter to lock up at some particular gear ratio. At
that gear ratio and all higher gears, the converter is assumed to remain locked. Fig A13.
Program now also has 4 more gear shift RPMs in Driving Specs screen. Fig A14

Added a setting for number of gears in the transmission, and program now hides gear ratios not
needed. This makes it more clear how the program is using transmission gears. Prior to v3.4B,
the program just looked for a blank or zero input for a ratio to know that gear was not being
used. Fig A13

Now, if the program finds that converter is too loose for a combination User Selected shift
RPMs and the particular power curve, the program now switches to Computer Picked Shift
RPMs so the calculations can continue.

The program now has greatly enhanced graphing options, similar to our larger programs. You
can overlay more runs, zoom in, specify grid layout, have more printout and labeling options,
and much more. Figs A15 through A27.

Now when you delete a file, it now goes to the Recycle Bin so you can 'recover it later if you
need to. Fig A29 and Fig A30.

The program now has an “’Advanced” button for saving or opening data files or external drives
or other folders on your computer. Fig A28

The program now better checks for some values for producing errors and fixes the problems so
the calculations can continue, without producing error messages.

Program now has a “Compress Picture File” as a File option for pictures, which explains how to
compress picture files with 3rd party program.

Program now better handles direct drive transmission and 1 gear transmissions.

You can now retrieve files from History Log.

Program now better deals with external drives for saving and opening files, and no longer calls
them "Floppy Disks".

Program now saves more of the graph settings for printing and comments.
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Figure A12 New Vehicle Files

Open a Yehicle File

26 Yehicles in Library

Chosen Yehicle File: 2015 Chevy Corvette

2014 Chevrolet Camaro £ 28 Coupe

2015 Chevy Corvette Z06 AT
2015 Dodge Challenger SRT Hellcat

2014 Chevrolet Camaro Z-28 Preview:
i CID: 375.96 Wt 3736

. 650 HP @& 6400 Axle Ratio: 3.42
2015 BMW M3 Twin Turbo Pk Ta & HP R Whi D
2015 Chevrolet Camaro Z-28 Coupe 65 El FEEt“A ) 2!;"25
2015 Chevy Corvette 206 pee i Area. =7

Manl Trans

Drag Coef: _37

2015 Ford Mustang Base v-6 2015 Chevy Corvette 206 112 Coupe -
2015 Ford Mustang Shelby Super Snake 700 L57 V-8 Supercharged Engine,
2015 lamborghini huracan Ip610-4 mod 7 5peed Manual Transmission
2017 Cadillac CTS V-Sport / 200 Pound Driver _
2017 Chevrolet Camaro ZL1 v Caurtesy of Road and Track Online
Some specifications mavbe estimated. w

{* List Alphabetically [typpical listing]) ; B

. Show\Only Files which  |Sphow Al Files -
" List by Date Last Changed contain this phrase | J

Open | Delete | Cancel | Help | Advwanced |

\

Newer vehicles can
now accommodate
up to 10 speed
transmissions.

Many new later model vehicles have been added.
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Figure A13 New Transmission Specs

Transmission Specs [ 11.095 @ 123.10 1.558 60 ft ]

Clutch/Converter

Type |{i: rogram E stimate Clutch Specs

Your choice here will
determine how many gear ratio
inputs are displayed. In this
case it is 10.

0K |
Help |

Print | Get Example |

Print Setup | Save Example |

Clutch/Converter

Type |Tc-rque Converter, Use Specs Belcyv ﬂ

If you specify an
automatic transmission,
by picking a Torque
Converter Type....

A

Converter Capacity 179.7

Convy Tq Multiplication

Converter Stall BPM based on
= e = 4380

----- =t

You have the option of
picking a gear at which the
converter locks up (no slip).
All gears above this are also
locked up.

Transmission

Type |Use Specs Below

Led Lo

Efficiency. X |93 Good 905 3 & 4 spd Aute

Mumber of Trans. Gears

First Gear Ratio

Second Gear Hatio

Third Gear Ratio 2.15
Fourth Gear Ratio 1.77
Fifth Gear Ratio 1.52

Sixth Gear Ratio

Seventh Gear Ratio
Eighth Gear Ratio
Minth Gear Ratio
Tenth Gear Aatio

Help

Transmission Specs [ 10.60% @ 12574 1.444 60 ft ]

Transmigsion

Type

Efficiency. % (93 Good 305 3% 4spddute v |
Mumber of Trans. Gears 10 -
First Gear Ratio 4.7

Second Gear Hatio 299

Third Gear Ratio 215

Fourth Gear Ratio 1.77

Fifth Gear Hatio 1.52

Sixth Gear Ratio
Seventh Gear Ratio 1

Eighth Gear Ratio .85

Minth Gear o
Tenth Gear Ratio

Converter Locks Up |E[h Gear
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Figure A14 New Driving Specs

Driving Specs [ 11.095 @ 123.10 1.558 60 ft ]

Launch Specs Shift Specs
LE M Tl tch-Hold Launch RPM-Na tire 2pirf Shift Time, sec |.4 Typical ﬂ
Launch RPM Shift % Throttle [50 Mach RFM v |
I:l Shift RPMs || )z2 RPMs below |
|:| 1-2 Shift BPM
Help 2-3 Shift BPM
Click on arrow button to pick type of launch from list. "
b 38 3-4 Shift RPM
4.5 Shift BPM
5-6 Shift BPM
6-7 Shift BPM
7-8 Shift RP
8-9 Shift B Clc
1] 4 | Help | Print Printer Setup Sallichil Clc

Because there are now up to 10
transmission ratios, there are
now Shift RPMs available for all
10 gears.
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L. |
Graphs are obtained by clicking on the Graph button or the Graph name in the menu bar at the top of the
tabular results screen shown in Figure 3.2, Chapter 3. Figure A15 below shows a typical graph and
descriptions of some of the basic graph screen items.

Figure A15 Basic Graph Screen ltems
Command buttons perform action as pictured with 1 click of mouse.
Menu bar provides for several graph commands and options. Commands
to the right of the “|” provide a short cut to commonly used commands.

Graph Title: change by clicking on Format, then Edit Titles/Legend.

‘Short cut’ commands appear to the riaht of this bar.
Name of current Engine File

Graph Legend,

. Drag Race A nalyzer |*lus w3.4 B [ 217 Chevrolet Camarp ZL1 | Wthh descrlbes
Back File Formpt Wew [Help | Graph Type history the data

=S 5“ 1 X FullViewd| Set 5 cales .
L G N 2 3 3 I e / graphed. This

Drag Race Analyzer v3. 4 B Tq & HP vs RPM

SO e ANy s e , curremF includes Name
jAccelis of test results,
i i i | i i i Type of Data.

I b I B I R Names in the

Legend can be

changed by

: : ‘ : : : clicking on

P I oo e oo oo Format, then
Edit Titles/

ol L S S Legend.

8.000

\_ Horizontal X axis. The scaling of this axis can be easily
chanaed as described in this section.
Grid lines. The style or elimination of grid lines can be changed by
clicking on Format, then Grid Stvle.

10.000 12.000

Data graph lines. The style and thickness of these lines can be
changed by clicking on Format, then Line Style.

Vertical Y axis, the scaling of which can be changed as described in this section.
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There are several types of data which can be graphed, including:
e Engine RPM

MPH, vehicle speed in miles per hour.

Clutch or torque converter RPM.

Feet is the distance down the track.

Accel Gs is acceleration rate in Gs.

Engine HP is the amount of HP being delivered to the clutch converter. This is affected by

Driving Specs, engine RPM, weather conditions, and the shape of the power curve.

e Throttle, % is the amount the throttle is opened, where 100% mean wide open throttle or full
power. Throttle is affected by Driving Specs and can be limited to prevent tire spin.

e  Clutch or Converter RPM is the input to the transmission.

e Tire Slip, % is the amount the tires are slipping. Even though tires have not broken loose, they
can still be slipping up to 10-15%.

e  Clutch or Converter Slip, % is the difference between Clutch or Torque Converter RPM and
Engine RPM, expressed as a percent. If the clutch or converter are locked, this will be 0%.

Figure A16 Data Types which can be Graphed

. =i Drag Race Analyzer, Plus ¥3.4 B [ 2017 Chevrolet Camaro ZL1 ]

Back File Format Wiew Help | BEEENETEEN HISTORY

[ [+1+] [
Feet

v Accel Gs

Engine HP vi4B

Throttle %

Clutch/Converter RPM
v Tire Slip %

ClutchfConverter Slip %

Refresh Graph 1

There are basically 2 types of graphs you can produce:
o  Current test results. These are the test results for the data displayed in the Test Results screen,
for the current Vehicle specs and conditions, the last run you made.
o Test results from the History Log. The History Log is a list of 25 tests, some of which you
have specified you want saved long term, some of which are simply the last tests you have run.

The History Log is explained in some detail in Section 3.5 starting on page 105. This section will
explain how to graph test results for tests in the History Log.
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Figure A17 History Log for Graphing

Click on the History menu item to display the
History Log shown below.

Click Graph Options, then Graph Single Test
w [rap Face Analper Plus w3.4 B[ 2017 Cheymird Camarn 711 ] tO jUSt graph the Current TeSt ReSUItS- 3
Bk Fie Fowst Vew hep | Gt Tipe HEI i

o W] [ EREFIEEEDIEERED T

Drag Race Anahyzer 1!;.4 E Tq&HPvs RFM - 2T eshenma it eamans 71; the get 3

F i p e o e ————— SRCERRRE e Ergme RER

- 1968 phymeukh Baracud Supersho

+ 190 ac ford shedby sleck Hhaacl &

.................................................................................. + 19663 foed muslang 320 A shck by

Ergine R0

araph Thess % Cleg (srsss) Setory Pk Help

Teed Tike L e [Femp  [Fesd Oy Al Oy DraE0R [Imged[ET It FH [l =
M7 Cherokel Camano 711 Thu Ot 577 M7 Chervolel Camain e 155  -40 N0 281 1230 3315

1968 Phmculh Berescuds Supssstock AH: Y "L Fiymouth Y 13210 1431 N - 4.E3 IGZEE 5531
1962 AL Ford Shalow Stock: ThuQet 517 s 122 AC Foad Sheloy g 1220 1691 11 2038 4 =) 10725 403
1968 Ferd Mustang 290 O Stock: ThuOet e 136 Fard Mikkang 290 1320 1681 11 2452 oD 14 260 X2 24T
20 2 Chiesroket Camann 211 Tha Ot 577 AT Chrevrcket [‘.:rrF:\ 130 e A 1532 al 1 281 1A 385
1968 Phanciilh Bavacsads Sipastack AH 192 Phimnidh S 144 TRES 1.1 | 1] H: 1| TR2EE 00

1368 Pyl Bavacuds Supestock AH 136E Pamadh -5 R k| e 1752 M ] LK VGZES .00

1368 Phmoulh Bavacuds Supestock AH: 136 Plymouth Ik R K 1686 152 0D B o 16265 .00

1968 Pomcuth Barscuds Supsrstock AH: 1366 Plymouth 1320 43 1606 1.162 0D (il ac 16265 .00

1220 Phreculh Baracuds Supessiack AH: 18 Phymooth 1220 141 icBe 1152 D00 B (s iG2EE .00 o
£

TGk 0 B a1 i colsn 1) neafl 3 1es 01 fSnes an cesli Tes 0 Kenbly sh 15alE o vanl graphed

Click in this column
to show Yes or
remove Yes. Tests
marked Yes will be
graphed.

Click on ‘Graph These
Tests’ to close the History
Log and graph the tests
identified by the menu
option you pick.

This column shows name

program will display in graph
Legend for this test. Click on _1
name to change it.

Click and drag slide bar to display entire
History Log. Some tests marked Yes
may be at the bottom of the Log and not
be visible now.
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Other Graphing Features

The graph screen has several features, including:
e Printing
Cursor to pinpoint the value of a particular point on the graph
Changing titles and legend names
Changing the scales
Miscellaneous Format Options to change the appearance of the graph.

These are discussed in this next section.
Printing

Figure A18 shows the options for printing graphs and how to access these options. It also shows the
screen for changing the Windows Printer Setup.

Figure A18 Printing Graphs

Clicking on the Printer button is the same as clicking on File and then Print.

Click on File to display the
two print menu options

u| Drag Race Analv=zpPlus v3.4 B [ 2017 Chevrolet
Bacf. NyEW Format Wiew Help | Graph Tvpe HISTORY Click here to print the graph_

Print in Colar {solid lines M iﬁl

Print in Black & ‘white (dash

Edit Printed Comments erv3id4dEB

Windows Print Options : Click here to change the printer or

it i printer driver, page orientation, etc. as
; [l """" J shown below.

[ f |
Print Setup ? |E]
Frinter
M ame: Acrobat Distiller Eroperties. .. | W|ndOWS Standard
Status: - Feady . Printer Setup menu
Type: AdobePS Acrobat Distiller
wwhere: C:wDocuments and Settingzs" Al L zerstD eskiopy?’pdf
Comment:
Faper Orientation
Size: |Letter - =" Portrait
Source: |Automaticall_l,.l Select - 7 Landscape
Metwark. .. (] . I Cancel
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Cursor

The cursor feature is very useful for determining or comparing the value of the graph lines at various
places. See Figure A19 for explaining the use of the cursor.

Figure A19 Cursor Features and Commands
Click here to turn Cursor On

Click here to turn Cursor Off

Cursor line,

usually pink Click on these buttons to move the cursor left or
or green, right. Hold down the <shift key> while clicking
depending on these buttons and the cursor moves farther.
background You can also enable the cursor by clicking on

View, then Turn Cursor On.

= Drag Race Analyzer Plus v3.:L B[ 2017 Chaw olet Camaro ZL1 ]

Back File Format View Help | 4p b
[l ] 3 S ST 3 N N Y A R X 3 A ) e R 1 The value of each
Drag Race Ahalyzer v34B  Tq & HP vs RPM 2017 chevmletcam?(l graph line at the
----- o iereaeeeeaees L[ et ------------ B ; Engine RPM 621 cursor is

[1958 plymouth barracuj dISp|ayed here
[1962 ac ford shelby stD]k

-2.500 .DUU\ 2500 5.000 7.500 10,000 12.500 156.000 Set ZIEI[H

The X value of the cursor is shown /

here, in this case the 2.901 seconds.

You can also enable the cursor by single clicking on a graph line. This
also provides a quick way to move the cursor from 1 area of the graph
to another. (Do not drag the mouse while clicking or you will zoom in on
that area.)
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Changing titles and legend names

Many times you may want to customize a graph by printing labels of your choice. Click on Format and

then Edit Titles/Legend to bring up the menu shown in Figure A20 which will allow you to do this.

Figure A20 Menu to Edit Title and Legend

buickhrudd-mdl

—
== 1 A Eand Legend il 5
List of Std Names List of Hew Mames
Title: Brk Tog, Brake HP. .. / *
Grp 1: Current Bafeline .
Ttwm 1: BErk Tq, ft-lbs
Itm Z: Brake HP
Ttwm 3: BSFC, 1b/HP-hr =._._. u

This is the list of Standard names the program uses unless you
click on the Use New Titles button below. Select (click on) a
Standard name you want to change. The Standard Name
appears in the edit box, along with the current New name if there
is one. Once you have selected a name from this list (that
row will be highlighted) it is easier to use the up and down
arrow keys to select the next item to edit than clicking the
item with the mouse.

This is the list of New
names the program will
use if you click on Use
New Titles. If a title in
the List of New Names
is blank, the program
will use the Standard
name.

Standard name from

TTip

Then uze the up and down arr

Click an the item in the lizt above you w
and any Mew name appears below,

bo modify. [ts Std M ame

ou can modify the Mew name.

row selected.

New name for you to

eys to move to the nes e,

5td Hame Being H;plé

New N@eﬁe Editted

|I:uuu:k"-.ruu:|u:| -1 .

| Copy 5td Hame to Hew

| Blank Out Hew Hame

|Eupy All 5td to Hew Hames

| Blank Out All Ny/ﬂames

| Use Std Titles

e
| Use’ﬂw Titles

| Cancel

| Help

edit. Other options
include clicking on
the Copy Std Name
to New or Blank Out
New Name buttons.

Click here to close this
menu and use the New
names you have
entered. Where New
names have been left
blank, the Standard
name will be used.
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Changing the scales

Many times you may want to change the scale of the X or Y axis. This may be to show an area in more
detail or to match the scales of a previous graph. The Drag Racing Analyzer has several ways to change
the scales as shown in Figures A21 and A22.

Figure A21 Changing Scales for the X or Y Axis

Clicking on these buttons zooms in or zooms out
on the graph, either vertically or horizontally

Hold down the shift key to produce faster action Click here to restore “auto
. : scaling”. That is where the
th)}Ilcklng t?? ’;I:egeh?uttons :hn‘ts computer picks the scale
€ graph [ett, right, up or down. to show all the graph in

Hold down the shift key while

clickina produces faster action. ~ \ good detail.

& Drag Race Analyzer Plus v3.4 B [ 2017 Chevrolet Camaro ZL1 |

Back File Format | Graph Type HISTORY

a7 [EEfetefel (|2 ]+]¥] o] S efradedsasce]
Drag Race Analyzer v3.4B Tq& b4 B Click on View, then
‘T . T : : ; == either Zoom or

[ 1868 plyrmouth barracuj SpeCIfy Scales

(axes), or the Set

1962 ac ford shelby sto

[4 Scales button to
1968 ford 1 380 .
wf obtain the menu

shown in Figure
A22 on the next

page.

-2.500 Rilili} 2.500 5.000 7.600 10.000 12.500 15.000 Sec

You can use the mouse to outline an area to be zoomed in on. Simply click on the
mouse key in the upper left corner of the area, then hold the key down and drag
the mouse to the lower right corner of the desired area. A box will be drawn as
shown. When you release the mouse key, this area will fill the whole graph. This
feature is disabled if the cursor is turned on. Also, start the upper left corner well
away from a graph line or the program may turn on the cursor instead.
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Figure A22 Menu to Specify Graph Axes Scales

This menu can be obtained 2 ways. You can click on View in the
menu bar then Specify Scales (axes), or click on the Set Scales
button, the right most button on the screen. See Figure A21.

The current scale
limits are loaded
when this menu
opens. Change any
or all these to most
any value you want.

Minimum [starting] Time in Seconds 0 Click on OK to
Maximum Y Value (RPM. MPH. AcGel Gs, etc) 7000 have the graph

Graph Scales

Tq/HP Graph Scale

Maximum [Finizhing] Time in Seconds

redrawn to these
Minimum ¥ Value (RPM,_MPH. Accel Gs, etc) new scale limits .
These buttons
Turn AutoScaling ONH [cumputerp‘iERWales] determine if these
(1] 4 / scales are used, or
graph is “auto-
scaled”.

Format Options

Click on the Format menu item to be presented with several options which will be briefly discussed here.

Figure A23 Format Options

Line Style
y . = Drag Race Analyzer Plus v3.4 B [ 2017 Chevro
. . . Back File Nl View Help | Graph Type  history
Click on Line Style to change the thickness
. i, E Line Style 4 b (.| |.}
of the graph lines. Titles and Labels ’ I.I.
Edit: Frinted Comments
Grid Skyle Fla_ _ ax_,
H Back Calor Black '
T|t|eS and Labels Legend {graph line labels)  * arey [
' Whike
Click on Titles and Labels to bring up option g

screen shown in Figure A18. See choices

shown in Figure A22.
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. __________________________________________________________________________________________________________________________|

Edit Printed Comments

Click on Edit Printed Comments for the screen shown in Figure A23. These settings only affect
printouts.

Grid Style

Click on Grid Style to change or omit the drawing of grid lines on the graph.

Back Color

Click on Back Color to change the background color of the graph from white, black or gray. Different
Back Colors can make certain line colors stand out better, so experiment with your particular computer
display and Line Style (thickness).

Figure A24 Titles and Labels

. wi| Drag Race Analyzer, Plus ¥3.4 B[ 2017 Cheyrolet Camaro ZL1 ]
I

Graph Type  history
Line Style v s lallls ] Tellis laliel [sels] 2 g
Titles and Labels 4 IUse Standard Defaulk Labels

Edit Printed Comments v Use alkernate Labels

Grid Style » Edit Alternate Titles and Legend (labels)

Back Color p Ty

Legend {graph line labels) F ______________________________________________

Back File BEEinE view Help
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w. Printed Graph Comviients

3 Graph Data 5e
1 w2 3

& [comments available for g4

Graph Title |1EIEZ ac ford shelby stuc:l

Test Comments [vou can add now)

Geoff's car

Figure A25 Edit Printed Comments

If you have 3 files marked to Graph in the History
Log, you will have 3 option choices here. Click
here to see the comments for each test to graph.

ﬁ

Yehicle Comments [zaved with file]

1962 AC Ford Shelby
Prototype/Concept
280 Hp @ 5800 APM
314 Ft Lb @ 3400
wf 200 pound driver

See Figs A26
and A27 for
how these
comments will
appear on the
printouts.

Include on Graph
Test Comments

Vehicle C ) Std Titles

W Alt. Titles

See Titles

nts

Graph Comment

Help |

Graph Comment (1 comment on graph)

Geolff, Bill, and Terry's cars

See Figs A26
and A27 for
how these
options appear
on the printouts.
As you click on
these, different
comment fields
become
enabled.
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Figure A26 Graph Printout with Printing Options
b Analyzer istered T P
Bre) 2017 Crevoet Camaro L1 Kot Garige 543 am 100617
Calculated Test Results Page: 1

Checking Vehicle
Picture option puts
picture file here.

. T e A

pe=asaad

e e

---------

.

Y et s om0 A

g om

e ey, e e aa

e e
spm

Graph Comment
goes here, just
printed once for
describing the
entire graph, not
individual fles.
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Figure A27 Graph Printout with Printing Options, cont

Test Comment. These are - -

entered in screen of Fig A25 and Test File Name, with

can be anything you want. run time and date.
Drag Hacing Analyzer v34 B Reglstered to: This Graph Printed:
Eng: 2017 Chevrolet Camard ZL1 Kavin Gerigen 8:51 am 10-0&-17
Calcyilated Test Results Performance Trends (C) 2017 Page: 2

E— — — S — —
Test and Engine Comments for: 2017 Chevrolet Camaro ZL1: Fn Oct 617 510 am
Terry's car

2017 Chewrolet Camaro 211

Superchanged and infercooled pushrod 16-valve V-8, alumnum block and heads, direct fuel
ingeschion

376 cu in, 6162 cc, 650 hp @ 6400 rpm, 650 I-ft @ 3600 mpm

Some specifications maybe astimalad

Car & Drver track sheet 1211616

14 Mile 11.5 sec. @@ 125 Mph

Thst and Engine Comments for: 1962 AC Ford Shelby Stock: Tha Oct 5 17 140 pm

3 car
D62 AC Ford Shealby Protabype/Concepl 314 Ft Lb i@ 3400
B0 Hp @ 5a:‘-n-3\npr~1 w! 200 pound driver

Tett aln Emgane T;-mments. for; 1962 AC Ford Shelby Stock: Tue Oct 3 17 503 pm
Blil's car

1962 AL Ford Shelby PrototypeConcept Ji4 Filb -r.:' K00
280 Hp {@ 5800 RPM w/ 200 pound drver

File Comments for the 2" test marked Yes to Graph in the
History Log.

Test File Name and Test Comment for 2™ test marked Yes to
Graph in the History Log.

File Comments, which are the comments you enter on the main
screen, and are saved with each vehicle file.
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Open a Yehicle File

42 ¥ehicles in Library

Chosen Yehicle File:

1474916935709, 100

1962 AC Ford Shelby S5tock
1968 Ford Mustang 390 Cl Stock
1968 Plymouth Bamacuda Superstock AH
1970-buick-gex-sport-coupe. jpg
1984 Buick Regal Turbo GN
1987 Buick Grand National GNX
1987 -buick-regal-grand-national-front-three-qu
1987 -buick-regal-grand-national-front-three-qu
2000 Ford Mustang Convertible ¥-6 Stock
2005 Chevrolet Cobalt 55
2006 Pontiac GTD Stock
2006-cadillac-zlrv-00006. jpg
2006-pontiac-gto-18_1600x0w.jpg V5

Figure A28 New Advanced Button For Opening and Saving Files

Advanced button opens
up a standard Windows
Browsing window so
you can save or open to
any spot on your

{* List Alphabetically [typical listing]
" List by Date Last Changed

Show_ nly Files which

Show &l Files -

AnnmAanibAr

contayn this phrase
Open | Delete | Cancel | Help | Advanced |
Open a File E]@
Look in: | 9 DR&30 ~| ckE- — 1 | Standard
Windows
Y CIANALYS [C3I¥EHDAT <Hop browsin
\_‘ﬁ AL |JWEHDWT before Jons files 5 ca R 9
My Recent (CICOMEO [CxvehicleData 2 can window.
Dacuments o) oy of YEHDAT [#] 1967 camara 540.dat [E) e
T y [JDIALIN m 1967 camaro 540, dat kevin ] Cao
[CIDRAERMP B3 ABOUT.FRM Eco
Desktop = praHELP ABOUT.FRY Hpe
. [C)DRHISTRY [#) 20Ut oG <201
1‘);'3 [C3IMASTER [Z] analysis Report.bxt Bdon
My D " [C)Master Raw 3.4 B3 ANLSRPRT.FRIM m |
B (L] [Zirent a coder send kext message AMLSRPRT Frx E LR
. CITERT B ANLZOPTN,FRM or
‘fg CTHRTLETR |#]BaserLoT PTI Cdor
Ay Metwark
Flaces < »
File name: EI:I'I ¥ Chevrolet Camaro ZL1 j Open |
Files of pe: |A|| Files [*.7) ﬂ Caticel
[~ Open az read-only
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Figure A29 Deleted Files now go to Recycle Bin

VA

in Library /{hosen Vehicle File: 2000 Ford Mustang

Vehiclel (7372916935709, 1pg ———

1962 AC Ford Shelby Stock LEVIEW:

1968 Ford Mustang 390 CI Stock 2 =

1968 Plymouth Bamacuda Superstock AH CID: 231.85 Wi 3412 :

1970-bui - 187 HP @ 5000 Axle Ratio: 3.27

T buick-gsx-sport-coupe.ipg full curve Rear Whi Div
1984 Buick Regal Turbo GHN 45 d Fint Area: 2231
1987 Buick Grand National GNX bEs IEGa el
Manl Trans Drag Coef: 38

1987-buick-regal-grand-national-front,

2000 Ford Mustang Conwvertible
38L 2 valve VB

4 Speed Automatic
v/ 200 pound driver

2005 Chevrolet Cobalt 55
2006 Pontiac GTO Stock
2006-cadillac-xlrv-00006_jpg

2006-pontiac-gto-18_1600x08.j MG
Calcul] ™ List Alphabetically [Wpical listing) . .
2 : Show Only Filey/which  [5how 4l Files
" List by Date Last Zhanged avtain s pirase T

Help:
Elﬁ:l?here Open ‘ Delete | Cancel ‘ Help ‘ Advancgd

specs to th /
Some Information and Photo courtesy/of

Delete a Yehicle

’E Permanently delete 2000 Ford Mustang Lonvertible ¥-6 Stock !
.

If you are not sure, choose Na.

Mote: File is actually sent ko the Pecycle Bin, so it can be restored if needed.

Confirm File Delete

Are you sure yol wank o send '2000 Ford Mustang Canvertible -6
e Stock! ko the Recycle Bin?

Click on a file
name to highlight
it, then click the
Delete button to
delete it.

Program asks
you to confirm
deleting, and
says it will go to
the Recycle Bin.

Program again
confirms it is
going to the
Recycle Bin.

186




(C) Performance Trends Inc 2017 Drag Racing Analyzer Appendices
. __________________________________________________________________________________________________________________________|

Figure A30 Retrieving Deleted Files from Recycle Bin

If you need to bring back (restore) a file you have deleted by
mistake, open the Recycle Bin icon on your desktop.

xtracted Engine Pic.jpa.bkp S\DRAZD 10/3/2017 2:32 PM

ﬂ e G = IR 21 Extracted Engine Data.txt.bkp Cut S\DRAZ0 10/3/2017 2:32 PM
BJ Restore this cem [Cperftrms.pti - 10/2/2017 1:18 PM
|£1 perftrns.rar 10/2[2017 1:15 PM

» |3 PID 1.80.5 Properties aidtmiFurlongt...  9/28/2017 4:38 PM

Other Places

@ Desktop
d Iy Computer
\Q Iy Metwork Places

CYBOB\projectsaidimiFurlongh. .. 9/28/2017 4:38 PM
CAVESS\projectseidtmiFurlongl...  9/28/2017 435 PM
CAVBSS\projectsEidtmiFurlongh...  9/28/2017 4:35 PM
CHAVBSS\projectstidtmiFurlong...  9/28/2017 9144 AM
CHVESS\projectseidtmiFurlongl...  9/28/2017 9:32 AM
CHVBS\projectsEidtmiFurlongl...  9/28/2017 9:32 AM
CivBOS\projectseidimiFurlongt. .. 9/28/2017 9:32 AM
CAVESS\projectseldtmiFurlongl... 9282017 9:32 AM
CAVESE\projectstidtmiFurlong)...  9/28/2017 9:32 AM

QIR T 02T AR

[ Po 1.80.51
=]FID

]P0 1
=P 1.80.519

=P 1.80.51

Details

AROS i mia ke Eh Abred B et

Find the file to restore, right click
on it and select Restore and it will
be restored to your list of vehicle
files so you can again open it
inside the Drag Racing Analyzer.

Fil= Edit View Favorites Tools Help
1 ) @) o
< -/ lﬁ 7 Search |~ Folders
Address | 2] Recyde Bin v‘ &
Original Location Date Deleted b
Recycle Bin Tasks ® 0 Fard Must. tihle ¥ E— SEIDRAIDWEHDAT  10/6/2017 2:34 PM
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4 wheel drive, 28

60 foot time, 7, 13, 75, 77, 80, 81, 82, 85, 106,
129, 134, 136, 140, 141, 142
60 foot, sec, 80, 81, 85

Accel Gs, 1, 58, 97, 144, 174

Acceleration, 1, 29, 36, 37, 57, 58, 63, 143,
144, 146, 149, 151, 174

Advanced Saving/Opening Files, 169

Aerodynamics, 32, 33, 120, 147, 148

Air Temperature, 51, 79, 84, 120, 123

All Wheel Drive, 24, 28

Altimeter, 1, 50, 51, 52, 80, 84, 140

Analysis Report, 5, 1, 91, 93, 94

Aspect Ratio, 69

Assumptions, 6, 3, 18, 28, 30, 31, 35,41, 52,
58,62, 136, 142, 145, 146

Axle Ratio, 6, 108, 114, 117

Back Color, Graph, 181

Background Color, 98

Barometer, 1, 50, 51, 52, 79, 84, 106, 120, 123,
134, 140

Baseline, 1, 8, 95, 96, 98, 108, 116, 151

Baselinexe "Baseline" is a Selected Run, 98

Beginner, 13, 39

Body & Axle, 5, 11, 26, 34, 35, 63, 65, 66, 67,
88,113,120, 122, 125, 126

Bog (Engine), 39, 116

Bonneville, 53, 54, 106

C RPM, 58

C Slip, 58

Calculate Performance, 5, 6, 9, 49, 55, 71, 72,
77,82,98,108,109, 111, 114, 119, 120, 121,
122, 123

Calculate Performance Conditions, 5, 6, 8, 9,
49,71,72,109, 119, 120, 121, 122, 123

Calculation Menu, 5, 9, 17, 18, 60, 61, 71, 72,
119, 121, 122, 125, 154

Index

Calculation Menus, 5,9, 17, 18, 60, 61, 71, 72,
119, 121, 122,125

CG, 29

Chain, 27, 65, 66

Circumference, 36, 68, 69

Clc button, 9, 16, 17, 18, 27, 29, 31, 36, 37, 42,
51, 60, 61, 62, 65,70, 71,72, 77, 81, 82, 86,
121, 123, 125,137, 141

Clc Button, 9, 16, 17, 18, 27, 29, 31, 36, 37, 42,
51, 60, 61, 62, 65,70, 71, 72,77, 81, 82, 86,
121, 123, 125, 137, 141

Clutch Diameter, 22

Clutch Force, 22, 148

Clutch Material, 23

Clutch or Converter and Engine RPM, 97, 115

Clutch/Converter, 22, 24, 124

Comments, 5, 8, 79, 84, 104, 130, 140, 169

Compress Picture File, 169

Computer Driven (Launch), 39, 42, 45, 46, 111,
127, 147

Construction (Tire), 36, 37, 74, 117, 120

Conv Tq Multiplication, 24, 58, 116, 118, 124,
148, 153

Converter, 1, 2, 16, 21, 22, 23, 24, 40, 41, 45,
46,47, 58,59,74,75,97, 111, 112, 120, 122,
124, 143, 145, 146, 147, 148, 149, 150, 152,
153, 154,169, 174

Converter Capacity, 2, 23, 40, 45, 46, 74, 124,
147, 148, 149, 152, 153

Converter lock up, 27, 169

Corr. Factor, 17

Current Run, 56, 96

Cursor, Graph, 176, 177

Data to Graph, 97

Density Altitude, 1, 106

Dew Point, 1,9, 17, 18, 51, 71, 72, 73, 79, 84,
120, 121, 123, 144

DialIn, 5, 6, 1, 13, 71, 72, 82, 83, 84, 86, 132,
133, 134, 135, 136, 137, 138, 141, 155, 158

Diff Lock Eff, 27, 125

Differential, 27, 65
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Disabled, 16, 22, 28, 30, 31, 36, 37, 39, 40, 41,
50, 51, 61, 121, 123, 124, 127, 140

Displacement, 16, 63, 120, 121, 152

Distance, 1, 29, 30, 35, 36, 37, 54, 56, 57, 58,
67, 69,75, 106, 109, 150, 174

Distance of Race, 75

Dnsy Alt, 1, 106

Drag Coefficient, 32, 33, 120, 147, 148

Drag Racing Analyzer Pro, 1

Drag Slicks, 36, 37, 117, 120, 126

Drag Strip, 3, 7, 53, 56,57, 111, 113, 132, 134,
138, 147, 155

Driveline Layout, 28, 34, 35

Driving Specs, 5, 38, 41, 42,70, 111, 117, 120,
127,128, 147, 148, 149, 169, 174

Dry Bulb, 1, 9, 51, 71, 72, 73, 120, 123

Dry Density Altitude, 1, 52, 106

Dry Dnsy Alt, 1, 106

Dynamometer, 18

Dynamometers, 16, 17, 62, 121, 147, 149

Edit Printed Comments, Graph, 181

Efficiency, 24, 28, 36, 147, 148

Eighth Mile MPH, 62, 63, 121

El Mirage, 53, 54, 106

Engine, 4, 5, 1, 6, 14, 15, 16, 17, 18, 19, 20, 22,
23,24,27,29, 32,38, 39, 40,41, 42, 43, 44,
45, 46, 47, 50, 57, 58, 59, 60, 61, 62, 63, 64,
65, 66, 74, 76,90, 94, 97, 100, 103, 109, 111,
112,113,116, 119, 120, 121, 122, 124, 129,
136, 142, 143, 145, 147, 148, 149, 150, 151,
152, 154, 155, 164, 174

Engine Analyzer, 1, 16, 17, 18, 19, 20, 155, 164

Engine Cubic Inches, 60, 61, 63

Engine Graph, 14

Engine RPM, 1, 23, 39, 40, 42, 43, 45, 46, 47,
57,58,97, 111,112, 116, 129, 148, 149, 151,
174

EngRPM, 58

Estimate Change in 60 Foot Time, 80, 81, 85,
136, 141

ET Timer, 54, 57

ET, sec, 80, 85

Example, 5, 6, 1, 5,9, 13, 16, 17, 18, 19, 22, 23,
24,25,27,28, 29,31, 32, 34, 35, 37, 39, 40,
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41,42, 43,44, 47, 50, 51, 52, 57, 60, 61, 67,
71,74,75,77, 86, 87, 88, 89, 90, 93, 100,
105,107,108, 113,118,119, 120, 121, 122,
124,125,126, 131, 132, 134, 135, 136, 138,
140, 144, 145, 146, 147, 149, 150, 151, 152,
154, 155,158, 164, 169

Examples, 6, 24, 28, 34, 37, 39, 41, 43, 44, 46,
47,87, 88,90, 107, 124, 126, 148, 154

External Drives, 169

Feet, 57, 58, 97, 106, 111, 174

File, 2, 5, 79, 84, 100, 101, 108, 131, 132, 133,
138, 154, 169

Final Drive Ratio, 27, 60, 65, 114, 117, 120

Finish, 1, 56, 62, 75, 76

Finish Engine RPM, 76

Finish MPH, 75, 76

Finish Trans Gear #, 76

Flywheel, 16, 150, 151, 152

Front Wheel Drive, 28, 34, 35

Front Wheel/Tire, 34, 126, 151

Frontal Area, 31, 67, 89, 152, 153

Frt Roll Stfns, 28, 30, 31

Full Power Curve, 14, 15, 16, 18, 62

Gear Ratio, 25

Graph, 5, 1, 6, 8, 14, 18, 43, 44, 46, 47, 95, 96,
97,98, 111, 112, 113, 116, 118, 169, 173,
174,176, 177,178, 179, 180, 181

Graph Back Color, 181

Graph cursor, 176, 177

Graph Grid Style, 181

Graphxe "Graphs" Labels, 96

Graph Legend, 176, 178

Graphxe "Graphs" with Baseline, 98

Graphxe "Graphs" without Baseline, 98

Graph, Cursor, 176, 177

Graph, Edit Printed Comments, 181

Graph, Grid Style, 169, 181

Graph, Line Style, 180, 181

Graphs, 96, 98

Grid Style, Graph, 169, 181

Height of CG, 29, 145, 152
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History, 5, 1, 54, 105, 106, 108, 114, 115, 116,
117,118, 155, 169, 174, 175

Humidity, 1, 5, 17, 18, 51, 52, 71, 72, 73, 106,
123

Improvement, 7, 56, 106

Improvement Summary, 56

Imprvmnt, 106

Include Vehicle Comments, 104

Include Vehicle Specs, 103

Index, 6, 77, 80, 81, 86, 138, 140, 142, 145,
158, 189

Index, sec, 81

Inertia, 13, 16, 34, 47, 149, 150, 151, 152

Install, 4, 70, 154, 176

Know Dew Point?, 72
Know Relative Humidity?, 71

Last Run, 56

Launch, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
59,75, 111,113, 116, 117, 127, 147, 148

Launch % Clutch, 40, 41, 44

Launch % Throttle, 40, 41, 44, 46, 59

Launch RPM, 39, 40, 42,43, 44, 117, 148

Launch Time, 40, 41, 43, 44, 45, 46, 47

Legend, graph, 176, 178

Let Program Estimate Clutch Specs, 22, 23, 74

Letter Tire Size, 69

Line Style, Graph, 180, 181

Load from Eng. Anlzr., 18, 19

Main Menu, 4, 5, 6,9, 11, 13, 19, 37, 49, 56,
70, 74,77, 82,100, 108, 109, 113, 114, 119,
121, 123, 125, 127, 129, 130, 132, 138

Match Vehicle Performance, 5, 1, 17, 37, 70,
74,75,119, 129, 130, 131

Method of Describing Power Curve, 16, 17, 121

Method of Recording Weather Data, 50, 71,
72, 80, 85, 120, 140

Metric Tire Size, 69

Motorcycle, 28, 31, 32, 35

MPH, 1, 7, 23, 45, 53, 56, 57, 58, 61, 62, 75,
77,82,97, 106, 108, 111, 114, 119, 120, 121,

123, 125, 127, 129, 132, 134, 138, 141, 143,
148, 149, 151, 155, 164, 174

Open, 1, 5, 23, 32, 79, 84, 99, 100, 108, 119,
132,138, 155

Optimum, 1, 33,42, 117, 127, 143, 149

Outside Air Temp, 71, 72

Outside Rel Humidity, 71

Peak Horsepower, 16, 17, 60, 61, 62, 121, 129

Peak HP Only, 16, 17

Peak Torque, 16, 17, 61, 62

Peak Torque and HP Only, 16

PERFTRNS.PTI, 102, 108

Pick An Example, 88

Plot Lines, 97

Preferences, 5, 13, 56, 57,77, 82, 108, 119,
132, 137, 142, 146, 164

Print, 5, 1, 2, 8, 18, 91, 97, 98, 103, 104, 154,
164, 169, 176, 178

Print Now, 97

Prvs Run Always Changes to Baseline, 98

Quarter Mile MPH, 61, 63, 121, 143

Radius, 36, 37, 69

Rating Type (Tire), 68

Rear Axle Ratio, 27, 60, 65, 113, 114, 117, 120

Rear Track Width, 28, 30, 67, 126

Recycle Bin, 169

Registered Owner, 3, 4

Relative Humidity, 1, 50, 51, 71, 72, 79, 84,
123, 134, 140, 141

Remind on Tire Wt Change, 13

Request Report Comment, 104

Rolling Radius, 35, 36, 68, 69

Rollout, 43, 44, 47, 54, 56, 57, 109, 123

Roof Height, 67

RPM at Peak HP, 17, 61

RPM at Peak Torque, 17, 61, 62

Safety, 4, 3, 8, 27, 29, 81, 82, 86, 91, 93, 134,
135, 140, 142, 155, 158

Save, 1,5, 19,79, 84, 90, 100, 131

Save As, 79, 84
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Sec Increments, 13, 108, 118, 119, 132, 137,
142, 146

Select Current Run as Baseline, 98

Setup, 4, 70, 154, 176

Shift, 1, 17,41, 42, 43, 44, 45, 46, 47, 57, 61,
64,109, 116, 117, 120, 122, 127, 131, 147,
148, 149, 169

Shift % Throttle, 41, 42, 44, 59, 117, 149

Shift RPM, 17, 41, 42, 44, 46, 64, 70, 109, 120,
127, 149, 169

Shift RPMs, 17, 41, 42, 44, 46, 64, 70, 109,
120, 127, 149, 169

Shift Time, 41, 42, 44, 47, 117, 127, 147, 148,
149

Slicks, 36,37, 117, 120, 126

Stall RPM, 1, 23, 40, 45, 46, 75, 120, 124, 148

Stall RPM at Launch, 75

Suspension, 26, 27, 28, 30, 31, 36, 70, 145

T Slip, 58

T/S Start Time, 81, 140

Tech Help, 3

Thick Lines, 14

Thin Lines, 14

Throttle Stop, 5, 6, 1, 52,71, 72,77, 78, 79, 80,
81, 138, 139, 140, 141, 142, 154, 155, 158,
159

Throttle Stop Prediction, 5, 77, 142, 155, 159

Tire Diameter, 35, 36, 60, 68, 69, 74, 76, 117,
120, 164

Tire Growth, 36, 37, 74, 147, 148

Torque Converter lock up, 27, 169

Total Vehicle Weight, 29, 66

TqMult, 58

Track Length, 53, 56

Track Weather, 50, 124, 138

Traction, 2, 27, 29, 30, 31, 33, 36, 37, 39, 70,
74, 80, 82,85, 111, 116, 118, 120, 136, 143,
147, 148, 151
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Traction Factor, 2, 36, 37, 70, 74, 120, 147, 148

Trans Brake, 23, 45, 75, 77, 140

Transmission, 5, 1, 6, 16, 21, 22, 23, 24, 25, 27,
28,39, 40,41, 43,44, 45, 46,47, 57, 65, 66,
75,76, 90, 103, 120, 124, 125, 147, 148, 149,
150, 152, 154, 164, 169, 174

Trap Speed, 7, 53, 56, 111

Tread, 35, 36, 68, 69, 117, 120, 164

Tread Width, 36, 68, 117, 120, 164

Vehicle Library, 5, 6, 9, 91, 99, 100, 110, 119,
131, 132, 138, 147

Vehicle Weight, 26, 60, 61, 63, 66, 120, 121,
122, 143, 151, 152, 153

Version 3, 6, 1, 104, 132, 135, 138, 142, 154,
158, 164, 169

Vol Eff, 61, 62, 63, 121

Weather, 1,9, 17, 23, 50, 51, 52, 71, 73, 77, 79,
80, 82, 84, 104, 106, 109, 119, 121, 122, 132,
134, 136, 137, 138, 140, 141, 142, 158, 159,
174

Weather Stations, 50, 52

Weight on 1 Axle, 67, 125

Wet Bulb, 71, 72, 73, 121

Wheel Rim Diameter, 69

Wheel/Tire, 34, 35, 70, 117, 126, 127

Wheelbase, 30, 120, 126

Wheels & Tires Wt, 35

Which Axle?, 67

Wind, 53, 121, 123, 134, 140, 145

Wind Direction, 53, 121, 145

Wind Speed, 53, 121, 123, 145

Windows, 1, 2, 18, 19, 20, 32, 102, 108, 154,
164, 176

Zoom, 169



