(C) Performance Trends Inc 2012 Engine Analyzer Pro Appendices

Appendix 12: New Featuresinv 3.9
Enterprise Edition

The Enterprise Edition of Engine Analyzer Pro has some very advanced features the typical user would not use. These include:

®  You can use a full compressor map to define the performance of a turbocharger compressor. Figs A57 and A58.

e  You can specify a particular turbocharger boost level, intake manifold temperature (after the turbocharger compressor),
and exhaust backpressure level. This gives you more freedom to simulate some particular situation which may be
difficult to simulate using the turbocharger compressor and turbine model specs in the program. Fig A59.

e  You can view the compressor map when calculations are being performed to see what area of the map is being used.
Fig A60.

e You can use a full compressor map to define the performance of a centrifugal supercharger compressor. Figs A61 and
A62.

e You can design a system where a centrifugal supercharger feeds into a roots blower supercharger. Fig A63.

¢  You can interface to the Compression Ratio Calculator program and transfer data back and forth between them. Figs
A64 through A67.

e  You can run a part throttle performance “map”. This map can be useful for calibrating electronic engine controllers, or
just understanding part throttle performance. Fig A68 and A69.

e  There is a new Preference which lets you choose a different language for certain labels in the program. Fig A70.

e Two new Preferences are provided to adjust the valve train dynamics calculations. One allows you to increase the
stiffness of the lifter/cam interface. The other allows you to increase the stiffness of the rocker arm for Overhead
Rocker Arm styles of valve trains. The factor you pick is multiplied by the default stiffness. For example, if you pick
1.5, the default stiffness is increased 50%. Fig A70.

e A Preference has been added to allow for adjusting intake runner wall friction for the Intake Runner and Port. The
program picks a certain amount of wall friction based on manifold type, Runner Flow Coef, etc. Your choice here will
change it by the percentage you pick. Fig A70.

e A Preference has been added to let you adjust how much valve toss (separation between follower and cam) will be
called Valve Toss in the tabular results. The default used by the program for many years. is .020”. If the program sees
more than .020” separation between cam lobe and follower, it is flagged as Valve Toss in the calculated results. Your
choices will let you pick a certain percentage of the lobe’s maximum lift. Fig A70.
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Figure A57 Using a Full Compressor Map for Turbochargers

= Jurbocharger Specs for: RAJAY-30.0F

1st Stage Turbocharger Specs

General Turbocharger Specs

Note that some specs are
not needed when you
choose to use a Map.

Max Boost Limit, P51

Throttle Location |Dlaw Through

#t Turbos/Stages |1 Single Turbao

Surge CFM
Exh Turbine Eff, %

B5% Tupical

Intercooler Eff. ||:|°/o Mo Intercoaler

Turbine Mozzle Dia. in

Comments

Current Map File Name

Force to Boost Conditions

Force Thege Conditions

0

Approximate specs for single Fajay 300F
trim with 10 psi limit on wastggate.

Click on View for screen

Full Compressor Map

below, to enter, open or

Use Compressor Map Ve

File [@CVEI3\projectsB\EAPROXACENTMER Gar|  View |

edit Map settings.

Help

CFM where the surge line intersects pressung ratio of 20, p 59

114 Retrieve from Lib

Help

Set to Yes and then you can choose a Map File to
describe the turbocharger compressor.

| 5/C Map [ Garrett GT1241 50 Trim.CMP ]

Choose settings which describe how large
the Map will be and how many “cells” you
have to fill in for the Map, the smaller the
“Step Size”, the more cells.

Pressure Ratio Range [rows) CFM Flow Range [columns) 5""9& CFM |35 . .

) i i Uodate Giaoh | Surge CFM is still
Highest Pressure Ratio Highest CFM 290 || Lo pOate ara o used with Map and
Pres. Ratio Step Size CFM Step Size / drawn on Map.
[Preview: 100113125, . 500 || | [Preview: 15,29, 44, _ 230 | iptgllabte

PresRatio 15 [23  [44  [s8  [fa  [&7a 0 205 | :

1.00Ef% |45 45 B0 ] B0 B0 5.0 j ;S;g:i% ZIIIS not

113Ef% |48 50 55 55 55 55 1 updated witr¥

1.25Ef% |50 55 &0 B5 B5 62 f 75 each change you

1.38Eff% |55 &0 &5 B5 &3 63 70 make. Click here

1.50Ef% |55 &0 &5 &3 70 73 = = :

163Ef% |55 60 65 717 s [ bo to update the

175Ef% |55 60 65 &8 74 r 60 graph.

1.88Eff% |55 &5 &5 &3 70 | - GG

ZO00Ef% |55 &0 &5 63 E3 72 | T 50

213Effx |55 B0 65 BR  EZ 72 H—r Click on a grid cell

2 25 EffE ala] G E5 E5 ga 72 = s Eff% to enter the Thermal

220 FR FFR Fn FR FR FR Eal -ID 111 EffICIency at that

< > X
Pressure Ratio and

OK [keep changes]) | Cancel Changes | Save As [new name] | Open | Hew [blank out] CFM flow, then
press <Enter> to

advance to next cell.
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Pressure Ratio Range [rows]

Highest Preszure\Hatio

Pres. Hatio Step S5\ze

. 5/C Map [ Garrett GT1241 50 Trim.CHP ]

CFM Flow Range [culumns]
Highest CFM
CFM Step Size

Figure A58 More Compressor Map Features

Surge CFM ._

Update Graph |

4 h24
nnt Table

[Freview: 1.00,1.13, 1.5, ... 5.00 |

[Freview: 15, 23, 44,

Select a hle, then/é:k/Zn Open

Click on a saved
Map file, then click
on Open This File
button to open it.
Turbocharger Map
files are saved in
the CENTMAP
folder with a
“.CMP” file
extension.
Centrifugal
Superchanger Map
files are saved in
the same folder
with a .CMC
extension.

PresRatin [15 29 \ [44 [8 |72 [a7a

100Effz |45 45 50 50 Eent r:?aGpTr;lzu:F TEME .
s 55 55 | |iiiet GT3502R 58 TrimCMP
125Eff2z (50 55 B5 B2 | Tubonetics T045-60-1.0MP
133Ef% |55 B0 53 62 | |Tubonetics TE1.CMP
1E0Effz |55 B0 70 73

163Efz |55 B0 71 74

175Ef% |55 B0 71 74

188EFE |55 B5 70 74

200EfZ |55 B0 B9 72

213EfZ |55 B0 B8 72

225Ef% |55 B0 B8 72

D A0 RFR [=]] =] ral b _

¥, 3 Open This File | Cancel Open |

Mew [blank out] |

OFK [keep changez] | Cancel Ehang;d S\ave Az [new name) |
\ \

Click this Open button to display
the list of saved files shown above.

Click here to save this Map to a new name.

specs you see in this screen.

Current Map file name. Note: A Map file is just the
It is just a part of the
total Turbochager component file.
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Force to Boost Conditions
Boost. psi Int Temp

i, Turbocharger Specs for: RAJAY-30.0F

Comments

Figure A59 User Specified Turbo Boost and Backpressure

Exhaust pressure is typically close to the Boost
pressure. In a very efficient, turbo which is well
matched to the engine, the exhaust pressure can
be less than boost pressure. In an inefficient
system, exhaust pressure will be higher. If you
are not sure, set this equal to Boost pressure.

(100 | [ |

Force Theze Conditions

Help

Approximate specs for single Rajay 300F
trim with 10 psi limit on wasteqgate.

oK Help Retridwe from Library

Enter the Intake Boost Pressure you want the frogran to force inta this intake ma
produce much maore or less boost than thiz, p 3

Choose Yes and you can produce most any intake
and exhaust conditions you want. You will notice
that all other turbocharger settings are not shown to
indicate they will have not affect on the results, just
these 3 inputs.

Outzide Air Temperature, Deg F

B arometric Pres. inches HG

Intake Conditions

Boost Level, P51

Calc Intake Temperature

Calc Intake Temperature, Deqg F

Turbo Efficiency | 70% Good

[
[ ]

Intercooler |Yes

Intercooler Effectiveness,

[

Help | Cancel | Print |

Click on this Clc button for the screen to the left, where
you can enter some inputs about the turbo system and
get a good estimate of the Intake Air Temperature
going into the engine after the turbocharger.
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Calculation Progress

Figure A60 Watching the Compressor Map during Calculations

If you are using a Map file, this button will appear on the
Progress Form. If you select to Show S/C Map, you have
choices to show continuously or Pause at different steps.

Calculating for:

" | | (2000 APM

Cancel

Show Tuning Pressures

0

0

v Hide 5/C Map

Percent Complete. All EPMs 100%

Percent Complete. Pass # 10 100%

Close This Menu [

Run Continuous
Pause Each RPM |
Pause Each Step |

For most situations, “Pause Each
RPM” is a good choice.

= ApproxVEs[ 107 111 112 118 124 125 132 136 140 |

Click mouse button down on the blue
title bars of these small screens and
hold down to grab these screens.
While holding mouse button down, slide
mouse to place where you want to see
what you need.

=
i

See-Engine
Cmnts | [Maotes Summary: . Click on Motes for more Details.

S/C Map [ Garrett GT1241

3000 RPM CFM =273 PR =

Dots are shown
for each

Notes Ir] . i
. "| intermediate
Bl e ] | step. Note that
Bik Tq, ftdbs 2.4 these dots to
Brake HP 130.4 P
EshPres, PSI [10.4 - OU’f at a pressure
Boost, P51 167 Current conditions shown ratio of about 2.0
:ZLE;[E/FM ]2:? here as numbers and because of the
[FuslFiow, b |50 | 9raphed on Map as dot. Zaet‘gnzoc?fséw in
Mitrous, Ib/hr .on the Turboch
Murs Fuel, béhe .00 € lurbocharger
EMEP, FSI 293,50 Specs screen.
8/F Matr Oy, 2 [100.0
BSFC, b/HP-Hr 425
Thermal Eff, % 3320 z
A - 1.0 5
Calculating for: MNext Step | Print |
| SOOOIGELS | | 2ol | Continuou; | Hide Map |
0% Percent Complete. RPMs 100%
[1F:4 Percent Completé. Pass # 16 100%

Approw¥Es[152 161 171 180 176 /68 166 168 171 174 174

At the end of each step, click on thes

—

e new
buttons to advance to the next step, print
the Map, or go back to Continuous running.
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Figure A61 Centrifugal Supercharger using Full Compressor Map

w| Centrifugal Supercharger Specs for: YORTECH-.S Click here to choose to use a

Centrifugal Supercharger Specs Centrifugal Superchaiger Specs. cont full map.
Mech Friction Typical Friction -
— | Click here to bring up screen
-] shown below
Internal Gear Ratio
Seli{iann 1 Single 5/ -]
i (4 (B 0% Mo Intercooler j
Full Compressor Map I:I D
Usze Compressor Map
. Comments
File |@E:W’ESB\proiectsB\EAPHDX\CENTM!—‘«F’\| Single Yortech Centrifugal 57C
¥2-5 trim with no intercooler and 1.75
Help o belt ratio. Change intercooler and belt
'‘Speed up' gear ratio within blower, for example most ratio specs to match your application.
Pastons uze 4.4, zome Vortech's uze 3,45, p 56
(114 Help Retrieve from Library Save to Library Print Click h h h
ick here to show the

RPM Graph.

m. 5/C Map [ Yortech ¥5 F trim.CMC ]

Preszure Ratio Hange [rows] CFM Flow Range [columns] Sufge CFH
Higheszt Preszure Ratio Highest CFM | /-/ Hodate braph |
Pres. Hatio Step Size CFM Step Size show RPM |
[Freview: 100,120 140, . 260 || | [Preview: 200,400,600, 1000 | Print Table |

PresFiatio (200 [400  [500  [300  [1000 -~ 0 1200

1.00 RPk 000 &000 5000 S000 26

1.00 Effz 10 20 20 10 10

1.20 RPM 2000 31000 359500 50000 20000 75

1.20 Eff 70 B0 33 28 10

1.40 RPM 38600 37500 43000 52000 F0000 {0

1.40 Eff B7 75 E1 40 30 1

1.60 RPk 43500 43500 47500 53500 F0000 (1]

1.60 EffE B2 75 72 a0 35 5L

1.80 RPk 49000 43500 51500 5500 70000

1B0EfZ |58 72 B 42 20

2.00 RPM 54500 5300 59000 FH000 45

200Efz |55 68 B4 &0 Eff%s

220 RPM EO000  BER00 E2000 30000 - - T

YT o = N o —* The Map is very similar to the Turbocharger Map

except you also need an RPM to go with each
Thermal Efficiency at each Pressure Ratio and CFM
flow data point. For example, this point shows the
blower is spinning at 49000 RPM and produces 58%
efficiency at a Pressure Ratio of 1.80 at a CFM of 200.

0K [keep changes]) | Cancel Changes | Save As
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m| 5/C Map [ Vortech Y5 F trim. CMC ]

Pressure Ratio Range [rows)
Highest Pressure Ratio Highest CFM

Pres. Ratio Step Size CFM Step Size

CFM Flow Bange [columns)

[
=
=

Figure A62 Centrifugal Supercharger using Full Compressor Map, RPM Graph

|F'review: 1.00,1.20,1.40, .. 2E0 | |F'review: 200, 400, 00, ... 1000 |
PresFatio (200 [400 [gO0  [B00  [1000 ~ 0
1.00 RPM 5000 G000 5000 5000 28
100EfZ 100 20 20 10 10

1.20RPM 26000 31000 33500 50000 S0000

120Ef% |70 B0 38 2@ 10

1.40RPM 35500 37500 43000 52000 70000

140Ef% |67 78 B 4030

1.EO0RPM 43500 43500 47500 53500 70000

1EO0ER% |62 78 72 B0 35

1.80FRPM 43000 48500 51500 55500 70000

180ER% |58 73 72 El 42

200RPM  |54500 53000 54000 53000 75000

200Ef% |55 68 73 B4 D

220RPM__|RO0O0 56500 57500 62000 80000 | o f (1.0

Surge CFM
Update Graph |
Show EfFE 7
Print Table | |
1200 = Click here to
go back to
the Thermal
Efficiency
105000 Graph.

0000

Zh000
60000
45000
30000
15000
RFM

0K [keep changes) | Cancel Changes | Save As [new name] |

Open | Mew [blank out]

paal firizl 1 L f= =

Open from Engine Library

Calc HP | Past Tests

Save Complete Engine

our hame
here. Click

Current Component Files

Short Block Specs |

351W-FOR.D

PROD-GT4.0

PRODUCTION 351 wWAND

Production GT-40 heads v

Head Specs |

Intake System Specs |

Exhaust System Specs | FHUD-51]

| MARINE-3.51

Cam/¥alve Train Specs

Centrifugal 5/C:

Turbo/Supercharger Specs VORTECH-S

) None (naturally asperated)
(' Roots Supercharger
() Centrifugal Supercharger

) Turbocharger

View Hools/l/

0K

View Cent. |

(LRI NaS Wl Type of Supercharger el

—

1 E

yl=]

L

hal
prol:
_I‘JI

Calculate Performance | Engine Comments:

Figure A63 New Supercharger Type, Centrifugal Feeding into a Roots Supercharger

New choice of a Centrifugal
Supercharger feeding into a
Roots Supercharger.

You can view both types of
supercharger specs.
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Figure A64 “Talking” to the Compression Ratio Calculator, Short Block Specs

rour name and phone # can go Eng CID : 351.9

pen from Engine Library Save Complete Engine Past Tests | |, S Chbr cos 961

= Short Block Specs for: 351W-FOR.D

Block/Pistons/Rods Accessories
—_ Bore, in l:l Cooling Fan Type Electric -
Stroke. in 35 Water Pump & Drive -
_ Clc p Srnaller Purnp s

# of Cylinders

Engine+Dyno Inertia / Crank Design

Piston Rings |3 Standard Tension j Lbx Ft*2 g .
~| | Clc
Rod Length. in : | ~ lod il
! gth. I Desion  [Typical Windage ~|
| Piston Skirt i i -
_ _ |T5Jp|ca| Skl J Calculated Specs B ” i
Bearing Size [ = Culn  CCs  Liters — | New “CR Calc” button in
—{ | PistonTop  [ng Coating =l Cylinder Volume ~ 43.98 7208 0721 Short Block Specs,
- Engine Yalume 35186 &7EF0  AT7EY H H
Cyl Leakage |Typical Leakage =] ety arn aen | aen ?Ilowmg for 2 optpnﬂs. The
ChamberYolume 526 951 009 Short Block Details
= Help Bore/Stoke: 1143 Rod/Shoke: 1.571 screen is shown below.
Click on Spec Mame or 5pec YWalue for explanation of Comments

Turl spec to be given here.

PRODUCTION 351 WINDSOR

for All Component Files |

TR CHe —|

"""" Yigw/Edit Short Block Details J

el 119 Help Retrieve from Library Save to Library Print |
Zlich

Start Up Compression Ratio Calculator

—

) ) ) i Starting up the Compression Ratio
Compression Ratio Details Calculator is shown if Figures A65

d A66
Deck Height Clearance. in 024 an
Short Block Specs
Deck Height, in 8.672
Pizton Compreszion HE. in 1.398
Total Rod Small End 'w't, gms 430
il i E"_d Wt ams 222 —— | Total Small End Weight includes the piston, wrist
Rod Bolt Diameter. in -28 pin and keepers, and rings in addition to just the

small end of the rod. This is used in the
Compression Ratio Calculator to estimate loads on

Notes: the rod bolts at a particular RPM.

Thiz calculation iz bazed on Shoke = 3.5 and

Fiod Length = 5.5 i ] E

.;;Qa,aiﬂi = 024 st in the Compression Elcati.:. — | Current Stroke and Rod Length used for the Deck

Height Clearance calculation.

anly, and to pass infarmatian b
Ratio Calculator program. |F the
Ht Clearance does not match the Ded) — | Current Deck Height Clearance which has been set
Clearance fram the Head Specs Campression in the Compression Ratio utility menu in the Heads
Ratio 'Llc’ screen, it does hot affect any Specs screen. See Figure A64. Ideally you will
ealou iz ezl adjust specs either on this screen or the

Compression Ratio utility screen to get these to

'Keep Setiings | Help | Cancel | Print | match each other.
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&, Cylinder, Head Specs for: PROD-GT4.0
Intake Port Specs Exhaust Port Specs

Figure A65 “Talking” to the Compression Ratio Calculator, Cylinder Head Specs

h! it Valves/Ports |1 valve & 1 port it Valvez/Porte 1 walve & 1 port

L«

i | Malve Diameter. in

Awg Port Diameter, in

I

Port Length, in
= | Port¥aol 131.8ccs  AvgPaortArea 201 sqin Port Yol 63.1 cos Avg Port Area 1.54 =g

[+ ]led
Anti-Beversion, % I:l Anti-RBeversion, %

Port Length, in

Yalve Diameter. in EI
Avg Port Diameter, in

in

Two options from the Cylinder
Head Specs screen. The top
option shows the same
Compression Ratio utility screen
in the standard Engine Analyzer

| compRATO
Ring Land 5pecs
Include Ring Land Gap Yes > =
Ring Land Depth. in 26

Piston Outside Diameter. in 3.95

o You are now in the Compression Ratio Calculator with data from your Engine Log Book program.

! Use Single Flow Coef o T ) Use Single Flow Coef Pro. However’ in the Enterprise
(8 Usge Flow Table (@ Uge Flow Table . .
Edition, now these inputs are
Combustion Chamber Mizcellaneous saved when you leave this
Compression Ratio 12.27 [E e (e | screen so they can be .
Chamber Design | Typical'wWedge w  Start Up Compression Ratio Calculakor - tranSferred to the COfnpreSSlon
= - Ratio Calculator program.
Help Eor&enls g
Mumber of intake valves and ports per cylinder, usually 1 Production GT-40 heads with flow bench
valve and 1 port. Click on arrow to pick from list. p17 data
(1] 4 | Help | See Lapout | Retrieve from Library | Savhv Library | Prin Click here to start up the CompreSSion Ratio
Calculator program shown below.
Calc Compression Ratio '[E . 3
Calc Compression Ratio 12.27
- Calculated Results F Bore, inches
Cu. In. CC: Lik
HlotaliEhanh el EES L= e Cylinder Size s e
{ | Bore. |n.c?he: Engine Size
Chamber Specs | | Stroke, inches Chamber Size
Chamber CCs in Head 46 | | Cylinders —| Compression Ratio
Pizton Dome CCs IE— . Eff. Comp. Ratio Gl
. . Rod Length, inches Dyn. Comp. Ratio Adjust Specs
Gaszket Thickness, in 032 | | lInt Valve Closing. deg Cranking Pres. PSI tDDQ'.Bl;
s . esire
Gasket Bore Dia. in 4022 =4 | Int Yalve Closing, deg Clc gm::ssllmfeﬁ?m Comp. Ratio
. o 1oke nhalio
Deck Height Clearance. in 024 W flu ¢

‘ehien vou quit the Compression Ratio Calculator, results For the file you have open at that time can be sent back to the Engine Log Book program.

z T
MNotes: Top Rikhg Depth, inches
Thiz calculation is bazed on the existing Shoart
Block specz of aBare = 4 and Stroke =35, If P!:ton i !nches
this is incomect, change these specs before using Piston 0.9, inches P
thiz menu.

Enter a negative [-1 Dome CCs for a Piston Dish. Plus Features

piston goes above the deck at TDC.

Turbo or Superch exp|ain you

r options.

If you own the Compression Ratio Calculator program
Enter a neqgative [-] Deck Height Clearance if the Barometric Pres. (basic, Plus or Pro versions) and it is installed in the default
CylLeakage || location, it will start automatically. A note is given here to

Usze Calc ¥alue ‘ Help ‘ Cancel ‘ Print | Boost, psi

[ IS

Pro (standard version and Enterprise Edition).

Compression Ratio utility screen in Engine Analyzer
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Figure A66 Actual Compression Ratio Calculator Program Called from Engine Analyzer Pro
Enterprise Edition

You will see most all your numbers from the Engine
Analyzer Pro transferred over to the Compression Ratio
Calculator. Now you can do any other detailed
calculations as shown here.

= Compression Ratio PRO - Perf. Trends [ ELBData.PTI ]
File Options Comments  Boring/Stroking  Helg

Reg Ta: Kevin Ger|

Base Engine Inputs Calculated Results Cu. In. CCs Liters
- Cylinder Size 4398 7209 0.7 ﬂ
s 10 Engine Size 351.86 6767, E.7E7
Stroke, in 35 Chamber Size 39 BL9  0.064
= Compression Ratio  12.27 RRRNNARARRRR R IRRN
it of Cylinders
. Eff. Comp. Ratio 1227
Rod Length. in Dyn. Comp. Ratio na Adjust Specs
Cranking Pres. PSI  na Iti? get 3
- (=421 (=]

Deck Height, in GE Bore/Stroke Ratio  1.143 i, Bl

Rod/S5troke Ratio 1571
Quench 056

Chamber/Piston Inputs
Chamber CCs in Head

ﬁig
HEE
(2 f | | )

o
o

Y¥olume Contnibutions
Cu ln. CCs X of Total

Piston Design | pish Top j Head Chamber 2807 4E. 71.3

= = Gasket 0.407 E.EE 104
S DL 206 5 Cle| | peck 0302 494 77
Gasket Thickness, in 03z Piston Digsh 0.305 5 7.8
Piston O.D. 0.081 133 21

Gasket Bore Dia, in
Deck Ht Clearance, in 024
Piston Ring Depth. in .26

Piston Top O.D__ in 395

Compression HE, in 1.398 Clec

Pluz Features

I
=
ra
-
olg |2
o |lo =

Help

The amount of volume in the cplinder head's combustion /_\
chamber, measured in cubic centimeters.

If things do not “add up” as
far as deck height stackup, a
message is given as shown
here and Deck Height

Barometric Pres, "Ha  |23.6 otk noinelie Clearance is adjusted to
= Total Small End Wt, gms 430 | ] make it “add up,J, NOTE:
Turbe or Supercharged Mo = el ) ELos o8 ek The Engine Analyzer Pro

|:| 600 ftémin 4602 Gs 3068 Ibs bo load does not force these
numbers to “add up” as most

do not affect engine
. . performance.
Deck Height Clearance Adjusted —

Deck Height Clearance will be adjusted to be consistent with the current Stroke, Rod Length, Deck Height and Compression Ht.

IF this is not what wou wank ko have done, dlick on one of the Calc butkons by the spec wou want adjusted to Fit the other specs {after vou click on OK on this message).

(This notice given only once For each program starkup.)

When leaving the
Compression Ratio
Calculator, you are given
these 3 options.

Keep Your Changes?

9P This File and all current settings will now be loaded back to the 'Engine Log Book!, Is this what you wank to do?
Click on 'Cancel' ko stop shutting down this Compression R.atio Calculakor program.

lick. on 'Mo’ to return ko the Engine Log Book program but abandon any changes wou've made in this program.

Mo Cancel

If you choose Yes, you will see the numbers from the
Compression Ratio Calculator transferred back to the EA Pro.
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Figure A67 Some of the Advanced Features in the Actual Compression Ratio Calculator

|kl Walve: bie-Hed Yolume:

These 2 screens (and several

. Het W ol 12 B L
others for calculating volumes o r;u— e —
from geometry) are only available \:::}m--rn O Vall 22 TR
in Pro version of Compression Vabem flaiat Inn —_—
Ratio Calculator. Yot el 1w [4 Matudi Puic 2| ey

Waka: Bingle, Dey 1 IL::‘-"\.--:""'I
Hisliat Disnales. rom I -
Fsk: Piziom Nich, ce= ||fi 2 | [ L './l: Tal= Mepth Inio Poten, mn 4.5 I|l.' ".I
Wake Bepaialken. mn ETT - — -
fillenl fmm P Cantedine, |3 S e
Pizun Mish Bl rd s \._I Y
i |
Shape %hwaight Tapersd [conical) « .-" || .'I y
Fll iy canrad pidon lop res - e ——— | - ] v |
Flot Edge Width. wm ] N N AN I: 3
Tagper Angle, den 77 5  e— 4
— i 4—'-':%_ ) 'I'!lr::..hhmn 2 beriead onComend P Y A
Lepth, mm [4 | Q.\_ b Top 0ol 4 S P
. ol
Hiulp r, L
Thezs calmilsions s bared an cunsrl Fision f ,
Toa D0, o 01K / i
|_ll_|g§u_l|:_'l'_nl_u5i Help | Camull Prirt | U Cabe Ve | Hidp | Comed | Puimt |

Calc Deck Ht Clearance

Calc Dome CCs

Calc Dome CCs 7.2

Calc Deck Ht Clearance
ADD for Desired Clearance

%]

Adjust Deck Ht for Desired Clearance Checking Data

Automatically

Adjust Comp. Ht for Desired Clearance Piston Bore. in adjusting
Engine Data Pizton Depth in Bore. in specs to find a
desired

Deck Height. in Plate Design

-

L

"Srokey' Cavity Plate

Compression
Yolume of Plate. CCz

Ratio.

Piston Compression HE, in

HEi

Rod Length. in .098 CCs of Fluid, CCs 112 .
Dezired Deck Clearance. in 1022 e
Notes: :‘:31?4
N ) Thiz calculation menu uges results from CCing the :
otes: kop of a piston in the bore, The piston is placed | | 24
- This calculation iz based on the curent dop u EDIE onin ing D[e'd d etﬁml?rghm p_atce : |.077
Stroke = 362 . If thiz iz incomrect, change this DUT\JBE Eh- are alrg?jasu}:e o Ei H Al % pIston 13 |.E85 : U
zpec befare using thiz menu. g o s Bt 12 i D2 kT . 040 By Adjusting Chamber CCs
- ity & fmmetve 1) Bresid Desk Bleerarea Clearance. The edge of the pistan iz sealed with By Adjusting Gasket Thickness
wou waht the pistan to go above the deck: at qrease. A flat plate, or plate Wlth a cnculqr n. CCs By Adjusting Piston Top
T0C. ‘cavity' of knc-_wn_ valume [zometimes cre_,dlt_ted to - By Adjusting Deck HE Clearance
- Click on one of the "Adjust’ buttang at the top to Smokey \'.)un'k] is bolted to the b':".e' Liquid is 824 107
o . | added ta fill the space above the pistan and the
produce your 'Desired Deck Height Clearance'. o . 0. 0.
cavity in the plate [if anyl. 0. 0.
11 1.4
Use Cale Value | Help | Cancel | Pant | ||
iUse Calc Valueil Help | Cancel | Print | wches. m

Piston Desion [Flat Tap walve Reliel v Head Chamber 4118 E75 &7.8 | |
p—— Rackat neM2 2724 in7
Yalve Reliefs. ccs Pick a FelPio Head Gasket
Gasket Thickness. in 04 0K [uze this gasket] | Cancel WA SOUMCE |
Gasket Bore Dia, in 4 | j Lg
- 1024 Ford LG 4.180.033 8.9 ~

Deck Ht Clearance. in [0 ||\ 025 Chevrolet L5 4,165,041 9.1
Pizton Ring Depth, in 22 1026 Buick V& 4.090 .039 8.5
P Top 0D i 1027 Chevrolet 8 Big Block 4.370.033 9.7

petongloplEUEIn 3.85 11028 Ford 8 Big Block 4.670.04111.4
C won HL i T3 ||| 1029 Chevrolet V6 3,620 039 6.7

e —— 33 117050 Lo vl bk 4150 341 5.4 -
T r— 1021 Fi Ford VB Small Block 4 150041 9.4 v

I:I Max Engine RPH G000

Cyl Leakage  |[Typical [poduction] Total Small End Wt. gms (450
Tuibo or Supercharged ez v Half Big End W1. gms

Picking gasket specs from
pre-loaded list of gaskets.
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Figure A68 Calculating a Part Throttle “Calibration” Map

Click here at top of main
screen for these options.

= Engine Analyzer Pro ¥3.9 Performance Trends  Engin

File (engine)  Calc HP ReE]SeE S WEGNEESSN Help  Preferences

Calculate a Calibration Map

Calibration Map Details L= Calc H

Open from Engine

Current Component Files

Calibration Map

Calibration Map

MAP Stepsz. psi |2 pi j
Highest Map, psi  |Full Power, w0T = |
Lowest Map, psi |4 j

K.eep Specs | Help| Eant:el| Print|

351W-FOR.D

| Chonet Dlank Crnnn I

EEngine Analyzer Pro.  Engine [Iv2.1 351W-GT4.0]  Test Results [Untitled]
B. Back Back+Save Graph Print Help File ASCRFile History Analyze See-Engine Send  Stop

Here’s the Map Details, which is
basically the starting and ending
MAP (manifold absolute
pressure) points and
increments. The RPMs which
are run are set the same as for
WOT (wide open throttle)
performance, in the Calculate

EngreRPM  [1000 [1500 7000 [2500 (3000 [3500 [4eQ [4m00 [sO00 [EA00 |

| | Performance screen.

Brk To, fths 28421 30829 INB9 33244 3/229 /AL 186 3

Brake HP 5411 8305 12258 15824 20123 239719 26037 26105 2443 Z0M
MAP, pi 145 145 145 145 144 144 143 143 143 143
ol Eff, % 28 7h3 TRE 823 885 323 %03 #AY TR 737
BSFC.b/HP-he 473 456 456 462 463 480 4% 5% BB GHA
Imick Dty Cyc, % [17.036 26412 36764 48133 62146 7o506 05.040 90233 89456 54.820
In Plse Wdth, ms 20443 21129 22058 23107 24853 25915 25512 24063 21463 20689
&/F Mur Gy, % (333 1000 100.0 1000 1000 10000 1000 1000 1000 100.0
Knock Index 260 23 22 1% 13 1% 16 13 10 B
Spark Advnc.deg (202 225 241 254 2R3 22 A5 233 M3 336

Click on ASCII File to produce the 2
types of files shown in Figure A68.
You will be asked for a file name and
folder for storing the files. Then the
program will write 2 files, a “.csv” or
comma separated variable file which
imports to Excel, or a “.txt” file which is
tab delimited and reads better in

FuelFlow, lb/hr 2583 4015 5588 7317 9446 11483 12926 13716 13597 14413

Brk Tq. ft-bs JBRE7 23271 30BZ3 3NETH 33743 34595 363063 23636 2487 20565
Brake HP 5114 8360 11664 15125 13278 23054 20181 25393 236E3 2132
AP, pi 140 140 140 140 140 140 140 140 140 14
ol Eff, % B37 721 TR 733 856 B3E BRE B3T T4Y T2
BSFC. b/HP-hr (484 460 460 466 474 484 500 527 BEZ A
Imch DipCye, % |16.236 25318 35322 46566 60087 73403 82856 83063 87408
In Plsewdth, me [19.555 20254 21193 22256 24035 257163 24857 23485 2097
AF Mar Gy, % (333 1000 1000 1000 1000 100.0 1000 1000 1004
Fnock Index 24 22 A 13 18 17 15 13 10

Spak Adwnc, deg (204 228 244 A7 %5 X4 WE 300 22
FuelFlow, b/hr |2477 3848 5363 7048 9133 11158 12594 13387 13286

Brk Ta, ftbs 211.93 23204 24380 25420 27106 ZFPE0 2B3E1 23325 191.03

Brake HP 4036 6627 9284 12100 15483 18500 20077 13395 181.99 16014
AP, psi 120 1200 1200 120 1200 120 120 120 1207 120
ol Ef, % 81 B0Z2  B3Z  BRS 720 /54 F4Z B3R B21 HAB

BSFC. b/HP-hr (512 485 484 483 4% &07  B&%5 BR3 BOV 7
Inictr D Cor % 13R91 21144 P9RRR 3RAN? ANR?3 R17NR R 4NR 73RIA 72ARA 7R 5R1
£

Here’s the MAP for each
section of results. The first
section was a WOT, so map
changes as manifold vacuum
changes.
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Figure A69 Part Throttle “Calibration” Map” Written to ASCII Files (see Fig A67)

EAP [X]
Two (2) Files:
C:\WEB9S projectssEAPRORVCalcMap. sy
C:\WEB9S projectsal EAPRONICalcMap. bxt
_ Notepad displaying the .txt format file.
writken,
B CalcMap.txt - Notepad
File Edit Format Miew Help
Engine RPH 10888 1588 2a8n 25088 Jaen 3saa Laaa LS BA coaaa LYl -~
Brk Tq; ft-1bs 284 3es 322 332 352 359 342 3as 257 218
Brake HP 541 88 .1 122.6 158.2 201.2 239.2 2684 261.1 248 7 228.8
MAP; psi 14.5 14.5 14.5 14.5 144 144 14.3 14.3 14.3 14.3
Uol Eff; % 72.8 75.3 78.6 82.3 88.5 92.3 98.9 85.7 76.5 73.7
BSFC; 1b/HP-hr 479 LY ] h62 h69 .h8a 496 525 .556 .655
Injctr Dty Cyc; % 17.836 26.412 3F6.764 4B_139 62146 75.586 85.848 90238 89.456 94 825
Inj Plse Wdth; ms 28,443 21,129 22.9858 23.1687 24 859 25,915 25,512 24863 21.469 20.689
A/F Hxtr Qlty; % 93.9 1688.8 108.8 188.98 1688.8 188.8 1688.8 108.8 188.98 168.8
Knock Index 2.6 2.3 2.2 1.9 1.9 1.8 1.6 1.3 1.8 .8
Spark Advnc; deg 28.2 22.5 241 25.4 26.3 27.2 28.5 29.9 31.9 33.5
Fuel Flow; 1bshr 25 .89 48.15 LC .88 ¥3.17 o4 4G 11489 129.26 137.16 135.97 14413
Brk Tq; ft-1bs 269 293 386 318 337 Jhb 33 294 240 28
Brake HP 51.1 83.6 116.6 151.3 192.8 238.5 251.8 253.9 236 .6 213.3
MAP; psi 14._8@ 1448 14.8 14._4@ 14.8 14_8@ 1448 14.8@ 14._4@ 14.8
Uol Eff; % 69.7 721 75.5 ¥9.3 85.6 89.4 88.5 83.7 Fu.7 72.1
BSFC; 1b/HP-hr 484 hoa Y] ho6 ATh L8y .-aa 527 562 661
Injctr Dty Cyc; % 16.296 25.318 35.322 465.366 o60.987 73.489 82_8B56 BS.069 87_ 488 92.781
Inj Plse Wdth; ms 19.555 28.254 21,193 22,255 24,835 25,169 24 BS7 23.485 Z20.978 28.243
A/F Hxtr Qlty; % 93.9 1688.8 108.8 188.98 1688.8 188.8 1688.8 108.8 188.98 168.8
-
4 »
Lni, Coll
T\ 9 - s CalcMap.csv - Microsoft Excel - =X
2 " : " 3 . o
— Hame Insert Page Layout Formulas Data Review View @ - x
b E - & & [F o] | SiwmeeTe Genera - = Y (| S Tk ]| I Auesun: A 3
B S Calibri 1 A W S =||®-| |EwepTet | iig“ 2 B = ﬂ_l - Z? ﬂ
P ot | B4 [0 A BN o | o | e S| R S
Clipboard ] | Font £ Alignment ra Number ) Styles Celt Editing
[ M10 - £ ]
A B C D E F G H | J K L M N o] P Q R S E‘
1 Engine RPM 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
2
3 |BrkTg; ft-lbs 284.21 308.29 321.89 332.44 352.29 358.92 341.86 304.79 257.02 210.09 . . . =|
4 Brake HP 5411 8805 12258 158.24 20123 23919 260.37 26115 24469  220.01 Microsoft ™ Excel dlSp|ayln9
5 |MAP; psi 14.5 14.5 14.5 14.5 14.4 14.4 14.3 14.3 14.3 14.3 the csVv format f||e
6 Val Eff: % 72.8 75.3 78.6 82.3 88.5 92.3 90.9 85.7 76.5 734 ) :
7 |BSFC: Ib/HP-hr 0479 0456 0456 0462 0469 0.43 049 0525 0556  0.655
8 |Injctr Dty Cyc; % 17.036 26.412 36.764 48.139 62.146 75.586 85.04 90.238 89.456 94.825
9 |Inj Plse Width; ms 20443 21129 22.058 23107 24.859 25915 25512 24063 21469  20.689
10 | A/F Mxtr Qlty; % 92.9 100 100 100 100 100 100 100 100 100 [ _|
11 Knock Index 2.6 L 2.2 19 19 1.8 1.6 3 1 0.8
12 | spark Advnc; deg 20.2 225 4.1 5.4 6.3 27.2 285 299 319 335
13 Fuel Flow; lb/hr 2589 40.15  55.88  73.17 9446 11489 12926 137.16 13597 14413
14
15 |Brk Tg; ft-lbs 268.57 29271 30629 317.75 337.49 34595 330.62 29636 24851  203.65
16 Brake HP 51.14 83.6 116.64 151.25 192.78 230.54 251.81 253.93 236.58 213.27
17 MAP; psi 14 14 14 14 14 14 14 14 14 14
18 |vol EFf; % 59.7 721 75.5 79.3 85.6 89.6 885 83.7 74.7 72.1
19 |BSFC; lo/HP-hr 0.484 0.46 0.46 0.466 0.474 0.484 0.5 0.527 0.562 0.661
20 |Injctr Dty Cyc; % 16.295  25.318  35.322 46.366  60.087  73.409  82.856  58.069  87.408 92781
21 |Inj Plse Wdth; ms 19.555  20.254 21193 22355 24035 25.169  24.857 23485 20.978  20.243
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Figure A70 Language Translation and Other Preferences

[ Reading Data Files T Cale: 'élinns_ cont DK

[ Printing / Graphing T "élculalions

New tab of Enterprise Edition Preferences

> Engine Analyzer Pro ¥3.% Performanc

Choose amount you
want these

frial I

Changing language

| =3

Balloon showing
description in ‘Help”

changes descriptions of
inputs, and also brings up

G | Dperati Gep/ Operation, cont
( Br:'a.l. pereen TT ;}/ .pm::_jr_' — M / B§+ Back Graph Prink Help File ASCIIFle Hf . »
mailing ‘nterprise E dition ] . - stiffnesses” to be
] Cmnts | [Motes Summany: Detond |
E ise Edition’ Adjust g Swing ;Lﬁ % Notes | Evor, Fiston speed | EX|  iINCreased beyond
r|_Aelp Tips _— Oe8 | Click on Mates for mare the prog ram’s
1 .
Engine APM 5000 [eoo0 [7oo0 [eodd | default assumptions.
Increase Lifter Stiffress by... IEm l][: Coolant HP 121.00 120000 8530 552 Typlcally increasing
Increase '0HC' RAR Stiffness by... Help Tips Blow By, CFM 49 43 30 17 the Stlffness
Increase Intake Wwal Friction by. .. InTun Pres, PSI |69 43 7 -1.0 impr‘oves Valve train
Walve Toss Thieshald Help Avg In Vel it/zec (292 1 409 468 dvnamics.
Ava ExWel, frisec [358 430 502 573
Language ?§ ::: :::: [any toss) DDArll;:):lsk tach # _ G55 BE7 g0z . Changlng the
Language  |[pefault Engis §§ m:: :::: Updating Act In Flowdrea,® (331 1155 1230 ) 1285 Valve Toss
s it | — ActExFlowdres (972 1012 1138 /1208 1213 .
Threshold will
falve Tosz Mone  InkEx  IniE%  IndEx  IWEEx
Laok Jor change the
A':z:e Knock Index 45 18 1 0 0 ‘ g
Acrobat SpakAdwc. deg (373 338 335 414 44g | Pointat which
You can choose Injctr Dty Cye, % (91.888  101.293 109.998 100.835 86,156 YOU See
a different Return All Inj Plse width, ms |22.053 20,253 18857 15125 11.48] warnings about
language here. || Defauts Cals Eror a 0 1 0 a Valve Toss in
See below. < ==== the output as
'J . shown here.
—————— Ualve Flow & Cam Calculations
Overlap Area. dea=sa-in [ ) U

Liiftter Typ

Chost B !
Echrung, in  Klicken Sie diesen an eine Definition in 'Help' Frame anzuzeigen..

Anzahl der Zylinder

N rselpumpe & Laufwerk | 5maller Pump v

Engine+Dyno Inertia / Crank Design

If you change
language, not all labels
and choices are

-

Engine Analy=zer Pro v3.9 Tip

e Klicken Sie auf das spec Namen oder

e Klicken Sie auf das Eingabefeld

= Handbuch fir weitere Informationen gegeben.

[ Don't show this again Help

Hea F.olberiings |3 Standard Tengsion j LbFts"2 |5 j
Rod Langs, in Bs ] Design [ Typical windage |
F.olberhernd i i -
Intake Sy ~ |T"'Jp":a| 2L J Calculated Specs
Lagergrole |_E j Culn  LCCs Liters
Kelbenbaden  |No Coating | : 442 7281 078
Exhaust § inti i h5.39 BBZ4.8 HE25
Cylleskage  |Typical Loat(age =] | Descriptionin 529 58 0%
Help Frame. e &3z  00e3
Bore/Stoke: 7749 Rod/Stoke: 1.571
Help
Cam/Yalv 3 .
Zylinderbohrued in Zoll gemeszen. 5. 13 Comete

‘PHDDUETIDN 351 WINDSOR

Jedes Mal. wenn Sie Hilfe benotigen. an einem Eingang:

Und eine kurze Definition wird hier mit einer Seite # im

Most critical “Tip” messages are
also given in the chosen
language. As we receive
feedback from users, more items
in the program will be translated,
and the translations are likely to




