Appendix 13: New Featuresinv 3.9 (A &
B) Enterprise Edition

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

e You can use a full compressor map to define the performance of a turbocharger compressor. Figs A70 and A71.

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 A72.

e You can view the compressor map when calculations are being performed to see what area of the map is being used.
Fig A73.

e  You can use a full compressor map to define the performance of a centrifugal supercharger compressor. Figs A74 and
A7S.

e You can design a system where a centrifugal supercharger feeds into a roots blower supercharger. Fig A76.

e You can interface to the Compression Ratio Calculator program and transfer data back and forth between them. Figs
A77 through A80.

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 A81 and A82.

e There is a new Preference which lets you choose a different language for certain labels in the program. Fig A83.

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 A83.

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 A83.

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 A83.

New Features in v3.9 B
New features added in v3.9 B include:

You can now import a .jpg graphics file of a turbo map to assist in translating the data from the .jpg file into the tabular data
required by the program. Fig A84 — A86.

Additional features have been added to the Compressor Map screen to allow for easier entering and editing of data. Fig A87.
You can now enter details about the valve springs to simulate valve spring dynamics. These inputs are very similar to the inputs

used in Performance Trends’ Spring Wiz program. Check out our Spring Wiz program for more info on the specifications used
for the Valve Spring Dynamics inputs. (At this time, the inputs on this screen must be entered in English units.)






Figure A70 Using a Full Compressor Map for Turbochargers
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Figure A71 More Compressor Map Features

. 5/C Map [ Garrett GT1241 50 Trim.CMP ]
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Figure A72 User Specified Turbo Boost and

Backpressure

i, Turbocharger Specs for: RAJAY-30.0F
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you can enter some inputs about the turbo system and
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Figure A73 Watching the Compressor Map during Calculations
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Figure A74 Centrifugal Supercharger using Full Compressor Map
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Figure A75 Centrifugal Supercharger using Full Compressor Map, RPM Graph

m| 5/C Map [ Vortech Y5 F trim. CMC ]
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Figure A76 New Supercharger Type, Centrifugal Feeding into a Roots Supercharger
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Figure A77 “Talking” to the Compression Ratio Calculator, Short Block Specs
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and A66
Deck Height Clearance. in 024

Short Block Specs

Deck Height, in 8. 672

Pizton Compreszion Ht. in 1.398

Total Rod Small End Wt gms 430

[l (et 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

Motes: the rod bolts at a particular RPM.

Thiz calculation iz bazed on Strake = 3.5 and

Fod Length = 5.5, i ] E

E.‘;araiﬂi = 024 st in the Compression Elcati-:. — | Current Stroke and Rod Length used for the Deck

Height Clearance calculation.
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Clearance fram the Head Specs Compression in the Compression Ratio utility menu in the Heads
Ratio 'Clc’ screen, it does hot affect any Specs screen. See Figure A64. Ideally you will
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Compression Ratio utility screen to get these to
Help | Cancel | Print | match each other.




Figure A78 “Talking” to the Compression Ratio Calculator, Cylinder Head Specs

&, Cylinder Head Specs for: PROD-GT4.0

Intake Port Specs Exhaust Port Specs

i & Valvez/Ports |1 valve & 1 port

L]

# Valves/Ports |1 yalve & 1 port ﬂ

VYalve Diameter, in lII
Avg Port Diameter, in
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# | Malve Diameter. in
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Two options from the Cylinder
Head Specs screen. The top
option shows the same
Compression Ratio utility screen
in the standard Engine Analyzer
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Chamber Design | Typical'wedge ~  Start Up Compression Ratio Calculator - tranSferred to the COfnpreSSlon
Ratio Calculator program.

Help Eon}\ents
Mumber of intake valves and ports per cylinder, usually 1 Produckion 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 | Save\ho Library | Prin

Click here to start up the Compression Ratio
Calculator program shown below.

Calc Compression Ratio ‘[E mpression Ratio - Performance Trends Inc. IR |

Calc Compression Ratio 12.27 £
Base Engine Inputs Calculated Results ¢, 1y ces  Liters Bore, inches
Total Chamber CCs : Cylinder Size
{ | Bore. |n.t?he: Engine Size
Chamber Specs Stroke, inches Clc Chamber Size
Chamber CCs in Head 46 # Cylinders —| Compression Ratio
Pizton Dome CCs [5] - Eff. Comp. Ratio na
L - | | |Rod Length, inches Clc| | Dyn. Comp. Ratio Adjust Specs
Gasket Thickness, in 032 Int Valve Closing. deg Cranking Pres. PSI tDDQ'.Bt;
— P : esile
Gaszket Bore Dia. in 4022 =4 | Int Yalve Closing. deg Clc Bore/Stioke Ha!lo Comp. Patio
. . - Rod/Stroke Ratio
Deck Height Clearance. in D24 E (uench

| compRATO
Ring Land S5pecs

Include Ring Land Gap Yes ¥ 4
Ring Land Depth, in 76 ‘hien 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.

‘fou are now in the Compression R.atio Calculator with data from wour Engine Log Book program,

Piston Dutside Diameter, in 395

2 TR e
Motes: Top Rikg Depth, inches
Thiz calculation iz based on the existing Shart
Block specs of aBare = 4 and Stroke = 35, If st b mches
thiz iz incarect, change these specs befare uzing Piston 0.0.. inchgs. 1le ]
thiz menu. ; ;
Entor 2 negative [ Deme CCs for a Piston Dish, e If you own the CompreS_S|on Rath Qa_lculator program
Enter a negative [-] Deck Height Clearance if the Barometric Pres. (baSIC, Plus or Pro VeI'SIOnS) and it is installed in the default

piston goss above the deck at TDL. Cvileakage [| location, it will start automatically. A note is given here to

Turbo or Superch - explain your options.
Usze Calc ¥alue | Help | Cancel ‘ Print | Boost, psi

T |

Compression Ratio utility screen in Engine Analyzer
Pro (standard version and Enterprise Edition).




Figure A79 Actual Compression Ratio Calculator Program Called from Engine Analyzer Pro

Enterprise Edition

= Compression Ratio PRO - Perf. Trends [ ELBData.PTI ]

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.

File Options Comments  Boring/Stroking  Helg Req To: Kevin Ger

Base Engine Inputs Calculated Results Cu. In. CCs Liters
B - Cylinder Size 4398 72049 0.721 ﬂ

e, o 4 Clcl | Engine Size 105 57E7. B7ET
Stroke. in 3h Clc Chamber Size 33 £3.9 0.064
# of Cylinders Compression Ratio  12.27 LTI

= Eff. Comp. Ratio 12.27
Rod Length. in 5.5 Dyn. Comp. Ratio na Adjust Specs
|:| Cranking Pres. PSI  na Iti? get 3
i Bore/Stroke Ratio 1142 SEIRC
Deck Height, in )
9 8672 Rod/Stroke Ratio  1.571 Comp. Ratio
h 056
Chamber/Piston Inputs EREIE
= = Y¥olume Contnibutions

EhamhexeEsmiticad Cu In. CCs % of Total
Piston Design | pish Top j Head Chamber 2807 4E. 71.3

= - Gasket 0407 BEE 104
RisloniDishiccs 5. Deck 0302 494 77
Gasket Thickness, in Piston Dish 0308 & 7.9
Gazket Bore Dia, in Pizton 0.D. 0.0 1.33 21
Deck Ht Clearance, in Help
i Ring Deoth. i The amount of volume in the cplinder head's combustion /_\

iston Hing Depth. in chamber, measured in cubic centimeters.
Fiston Top 0.D__in If things do not “add up” as
Compression HE, in far as deck height stackup, a

message is given as shown
Plus Features here and Deck Height
Barometric Pres, "Hg 9.6 M ax Engine RPM ) i g
Total Small End Wi, gms [130 ] | Clearance is adjusted to
= _ 2 make it “add up”. NOTE:
Turbe or Supercharged Mo = el ) ELos o8 ek The Engine Analyzer Pro
[ ] 3500 ftAmin 4602 Gz 3068 Ibs bof 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 vou want b have done, click on one of the Calc butkons by the spec wou want adjusted to it 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.

Feep Your Changes?

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 Ratio Calculakor program.

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

Cancel

If you choose Yes, you will see the numbers from the
Compression Ratio Calculator transferred back to the EA Pro.




Figure AB0 Some of the Advanced Features in the Actual Compression Ratio Calculator

These 2 screens (and several
others for calculating volumes

from geometry) are only available

in Pro version of Compression
Ratio Calculator.
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R 1031 R Ford 8 Small Black 4150 041 5.4 v
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e Calc Dome CCs 27.2
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 Piston Depth in Bore. in specs to find a
Deck Height, in Plate Design Smakey' Cavity Plate ﬂ ((:i:eswed .
ompression
Pizton Compression Ht, in .
P! E Yolume of Plate. CCz Ratio.
Rod Length, in 6.038 CCs of Fluid, CCs 112
Dezired Deck Clearance. in 10.22 LT T =
Notes: 34-14 T
N . Thiz calculation menu uses results from CCing the £ ! 'tus tpec ; =
otes: top of a pistan in the bore. The piston s placed | | 24 S =
- Thiz calculation is based on the cument 7 OF @ ISION N N DOMe. N8 PISIAn I paced 1.077 | e g
EEE . down the bore a measured depth. [f the pistan is iComp. Ratio}
Stroke =362 . |f this iz incorrect, change this at TOC. this would be the Deck Height 1685 : —i
spza| el veing s mera I:Iearar{ce The edge aof the pistan ig sealed with Ll & nd]-UStfng Chamber ch -
- Enter a neqgative [-] Desired Deck Clearance if ease, & flat Iategor late E\lith o cirular By Adjusting Gasket Thickness —
e i U e 0 o Gl o el o E:avity"of knmﬁn vc’-lumi [zometimes creditted to n. CCs GO ﬂ
TDE-' o "Srokey vunik] iz bolted to the bare. Liguid iz &7 L N S T
- Click on one of the ‘Bdjust’ buttons at the top to added ta fil the <pace abave the piston and the 824 107
produce your 'Desired Deck Height Clearance'. i in the ol P ” P 0. 0.
cavity in the plate [if anyl. 0. 0
11 1.4
Use Calc Value | Help | Cancel | Print | ||
iUse Calc Valuei| Help | Cancel | Print | sches. m




Figure A81 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

EEngine Analyzer Pro.  Engine [Iv2.1 351W-GT4.0]  Test Results [Untitled]
B. Back Back+Save Graph Print Help File ASCHEFile 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 [4Deq [4m00 [sO00 [ER00 |

| | Performance screen.

Brk To, fths 28421 30829 INB9 33244 35229 /AL 186 3

Brake HP 5411 8305 12258 15824 201.23 239719 26037 26105 24483 20
MAP, pi 145 145 145 145 144 144 143 143 143 143
ol Eff, % 28 73 78E 823 885 323 %03 #ev TR 77
BSFC.b/HP-he 473 456 456 462 463 480 4% A2 5BE B%E
Imick Dty Cyc, % [17.036 26412 36764 48133 62746 7H586 00040 90233 89456 54.825
In Plse Wdth, ms 20443 21129 22058 23107 24853 25915 26517 24063 21469 20.689
&/F Mur Gy, % (333 1000 1000 1000 1000 10000 1000 1000 1000 100.0
Knock Index 260 23 22 1% 13 1% 16 13 10 8
Spark Advnc.deg (202 225 241 254 2R3 XZ 0 25 233 M3 335

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 13897 14413

Brk Tq. ft-bs JBBE7 23271 30BZ3 3NVTI 33743 34595 36063 23636 24841 20365
Brake HP 5114 8360 11664 151256 13278 23054 25081 25393 23658 2132
AP, pi 140 140 140 140 140 140 140 40 40 14
ol Eff, % B37 721 T 733 856 B3 BB B3T  T4T T2
BSFC. b/HP-hr (484 460 460 466 474 484 500 57 BEZ A
Imch DipCye, % |16.236 25318 35322 46366 60087 73403 82856 83063 87408
In Plsewdth, me [19.555 20254 21193 22266 24035 257163 24857 23485 2097
AF Mar Gy, % (333 1000 1000 1000 1000 100.0 1000 1000 1000
Fnock Index 24 22 A 13 18 17 15 13 10

Spak Adwnc, deg (204 228 244 A7 %5 X4 MWE 300 22
FuelFlow, b/hr |2477 3848 5363 7048 9133 11158 12094 13387 13286

Brk Ta, ftbs 21193 23204 24380 25420 27106 VR0 2B3E1 23325 191.09
Brake HP 4036 6627 5284 12100 15483 185.00 20077 13386 1819
AP, psi 1200 1200 1200 1200 120 1200 1200 1200 120
ol Ef, % 81 6802 632 BRE: 720 754 F4Z B3R B21  H4B
BSFC.b/HP-he 512 485 484 483 436 507 RS 5RO GBIV M
Inictr Do % 13R91 21144 P9RRR 3RANZ RNR23 R17NR RI4NR 73RIR 72RRA 7R 5R1
£

Here’s the MAP for each
section of results. The first
section was a WOT, so map
changes as manifold vacuum
changes.

Figure A82 Part Throttle “Calibration” Map” Written to ASCII Files (see Fig A81)

Two (2) Files:




Notepad displaying the .txt format file.

Microsoft ™ Excel displaying
/ the .csv format file.




Figure A83 Language Translation and Other Preferences

New tab of Enterprise Edition Preferences

[ Reading Data Files T Cale 'élinns, cont 0K e
[ Printing / Graphing T alculations E EI'Ig'iI'IE Anal‘yzer Pro ¥3.9 Performanc Choose amount yOU
[ General Operation T ﬁe;/l]pemlion, cont Cancel Want these
— = = / B3+ Back Graph Print Help File ASCIIFile HY . ”
Emailing T %lemnse Edition stiffnesses” to be
4 Cmnts | Motes Summary: Deton] |
£ Edition® Adjust /ns)ﬁ?"?:'g( Notes | Evor, Piston spesd | Ex|  inCreased beyond
1 Ip Ti Click on Maobes for more ’
[ i the program’s _
Engine APM 5000 [eoo0 [7ooo [eooo | default assumptions.
Increase Lifter Stiffness by... IEm (I Coolant HP 121.00 12000 8530 652 Typlcally increasing
Increase '0HC' RAR Stiffness by... Help Tips Blove By, CFM 43 43 30 1.7 the Stlffness
Ineraase Intake Wial Friction by... InTunPres, PSI |B3 43 .7 1.0 improves valve train
Walve Toss Threshold ’W‘ Help Avg InVel, ft/zec (292 sy 409 468 dvnamics.
ault] = Avg Ex Vel ft/sec (358 430 a0z 573
Language $§ m:: :::: [any toss) DDAr;;:):lSk Mach # _ G55 BET F02 . Changlng the
Language |[igfault Engi §§ m:: :::: Updating Act In Flowﬁ.rea,/z 981 a5 1280 . 128.5 Valve Toss
i il — | ActExFlowbea®(972 1012 1138 /1208 1213 ;
5% max lift Threshold will
5% man lift Look for Valve Tosz Mome  IndEx  In&B%  In&Ex  In&Ex chanae the
MNow KnockIndes |46 18 1 I o ang _
Acrobat SpakAdme. deg [373 388 a5 414 443 | Pointat which
You can choose Injctr Dby Cye, % (91883 101.293 109,995 100.835 8615 YOU See
a different Lt Inj Plse With, ms |22.053 20,289 18.857 15125 11487 warnings about
language here. || Defauts Cal Error 0 a 1 0 0 Valve Toss in
See below. 3 the output as
hown here.
'—‘ —————— Ualve Flow & Cam Calculations sho ere
Overlap Area. dea*sa-in 8.4 ]
i 7. i i==1| Changing language i
e changes descriptions of
inputs, and also brings up If you change

Balloon showing
description in ‘Help”

i Liifter Typ
Chort B !
Echrung, in  Klicken Sie diesen an eine Definition in 'Help' Frame anzuzeigen..

Anzahl der Zylinder

- rserpumpe E: Lauf

Engine+Dyno Inertia / Crank Design

language, not all labels
and choices are

-

werk | Smaller Pup -

in Zoll gemessen. 5. 13 Comments

Hea Folberringe |3 Standard Tension -] LbFtx"2 [e ~]
Folbenhernd i i -
Intake Sy ~ |T"'Jp":a| 2L J Calculated Specs
Lagergraie |_5 j Culn  CCs Liters
Kolbenboden Mo Coating =l : 142 7281 0728
Exhaust § inti i 0539 BBZ4.8 HE25
L oedieigs age =] | Descriptionin 58 (848 0%
Help Frame. s 633 00e3
Bore/Stoke: T893 Rod/Stroke: 1.571
Cam/Valw H'.slp

|PHDDUETII]N 351

Engine Analyzer Pro ¥3.% Tip

Jedes Mal. wenn Sie Hilfe benotigen. an einem Eingang:
e Klicken Sie auf das spec Namen oder
e Klicken Sie auf das Eingabefeld

Und eine kurze Definition wird hier mit einer Seite # im
= Handbuch fiir weitere Informationen gegeben.

[ Don't show this again Help

WINDSOR

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




Figure A84 Compressor Map — Translating from .jpg File

In the Turbo specs screen, set Use Compressor Map to Yes. Then click on the View button

Fill in the Pressure Ratio Ranges and CFM Flow
Ranges specs to tell program how many data
points you want to enter for your particular map.

Click on Options, then Show Image for
Translating for screen on next page.

s Turbocharger Specs for; TWH-ICTU.RBO

1st Stage Turthocharger S pecs

General Tuthocharger Specs

Throttle Lecation  [iow Though -
Max Boost Limit, P51 ::
# TwbosfStages  [2TweTubes =)

Intercooler EFf, % 503 Quick Accslior v

Intescooler CFM Rating (o
Wastegate lt_..  [Befor=Int=icocler |
Comments

Typical "medium sized™ twin turhoz with
wastegate sef to 15 psi (307 Ho)
With intercooler

File [@CNVESE\projoctsh EAPRAICENTHAR Gar|  View |

Retiieve from Librany

Suxge CFH

Exh Twibine EIf. % |£6% Typinal -

Turbine Mozzle Dia, mm [ad

Force to Boost Conditions

Force Theze Conditions -

Full Compressor Map

Use Compressor Map  [ye; -]

Help

Click on Spec Name o dc akue for explanation of soec (o be ghenheie
ok | Heip |

/7

Save to Limay Print |

OK/Back (keep changes)  Cancel Fie
Pressure Ratio Range [rows] 5] [Surge CFM
Highesl Pressure Ratio 0 M}
Pres. Ratio Slep Size CFM Step Size
[Freview: 1.00.1.25 150, 300 || | [Preview 50,100,150, 30 | _ PintTable |
FresRatio |50 [100 [150 [200 [25 sl 400
1.00Eif%z |40 40 35 30 2000
1.25 Elfiz 55 i E3 a0 40
1.50 Eifz 56 73 745 70 59
1.75Elf% |50 E9 78 744 B9
2.00 Effs
225 Elfi
2.50 Eff%
2.7 Elf%
300 Elf
75
70
|| 68
60
56
50
[ 45
Eff%
1.0
< >




Figure A85 Compressor Map — Translating from .jpg File, cont

A new section of screen opens to the right. Click on the File button for a list of options. Click on the Open New
Picture File and browse to a graphic image file of the turbo map you want to Translate to the Engine Analyzer
program. These are typically .jpg files which you can get from the internet.

w S/C Map [ Garrett GT2052.CMP ]

Ok /Back {keep changes) Cancel File  Options

Pressure Ratio Range (rows) CFM Flow Range [columns) Surge CFM Compiessor Map Image for 'Translating
Highest Pressuie R atio El Highest CFM Update Graph @l New Inage
Pres. Ralio Step Size CFM Step Size Load Last File and Settings
Print Table Hide this Imags
|Prev|ew: 1.00,1.25,1.50, .. 3.00 | |Prewew: 40,100,150, .. 350
Open New Picture File
P T
oty [ [0 160 [200 [z 20 D 400 / Locate O Flow 1.0 PR Pairt
1.00Effk 40 40 35 an 20 Lacate Max Flow
1.25Ef% |55 il 63 50 40 Locate Max PR
1.50Eff% |56 73 745 70 59
1.76EM% |80 69 75 44 B9 Help
2.00Eff% Close this List
2.25EM%
2.50Eff%
2.T5Ef%
3.00Ef%
75
70
| 65
60
55
50
45
Eft%
1.0
< >

Once the image is loaded, you need to define the max limits of the turbo map image. Click on “Locate 0 Flow and
1.0 PR Point” option and then click on that point in the lower left corner of the map. Lines will be drawn for the
lower and left boundaries of the map image.

$/C Map [ Garrett GT12032.

OFfBack (keep changes) Cancel File  Options
Pressure Hatio Range [rows) CFH Flow Range [columns] |Surge CFM Compressor Map Image for *Translaling
Highest Pressure Ratio I:l Highest CFM Update Graph Er" New Image mm, 50 Trim, 0.51 A/R
- - i = Load Last Fie and Settings  §= 7 7 7 T Y I 1
Pres. Ratio Step Size 25 CFM Step Size
B - = Print T abl Hide this Image : :
[Preview: 1.00.1.25 1,50, 3.00 | | | [Freview: 50,100, 50, ... 350 rint Table | i i i
Open Mew Fickure File i— | !
PresRalo [B0  [100 [150 200 [25 — 400 T | ! |
1.00 Eff% 40 40 38 30 20 Lacate Max Flow - Y gy s & e 1
1EERz | 71 B3 B0 4D Coafs Mo PR E |
1.50 Eff% % 73 745 70 53 I
TENMZ M 63 75 744 69 Hel i : :
2 [0 Eff% H Close this List || : :
2 Ef ! T ot i
" I— ] e —
2 FEff% § - | a1 aoion]
= | ) 1
2 75 Eff% z { =~ b !
300 Ef ] i |
S 1 s:‘u'.:mms :
70 ! 5% /|, f !
] BN o — ahees — — 1
65 7 lqlmn :
[:11} 1 1
| 120000 | |
55 ¥ ,:, i
i
50 : Iamo : P : |
I
45 . ! | [ | |
Eft%% /0 5 10 15 20 25
1.0 Cormecied Al Flow (ibmin)
3 | ¥ =




Figure A86 Compressor Map — Translating from .jpg File, cont

After left and bottom limit lines are drawn, click on “Locate Max Flow” option and then click n the right limit of the
image. In this case, the right limit of flow is 25 Ib/min. Click any place on the vertical 25 Ib/min line. The program
asks you what is the flow at this line. To convert Ib/min t CFM, multiply by 13.1, which is 327.5.

Pressure Aatio Range [rows] CFM Flow Range [columns)] Surge CFM Compigssor Map Image for *Translating®
Highest Pressuie Ratio  [3___ || | Highest CFM ___Undate Granh_| GT2z052, 52.0mm, 50 Trim, 0.51 A/R
: i . 1| R P e S SN
Pres. Ralio Step Size [CFM Step Size i 3 i— _: !
i 1 1
Freview 10015 150,300 || | [Freview 50.700.750. 360 | Ern Tl i i i
| i I
FresRatio [50  [100  [150  [200  [28 I 400 1 | i
T00Efx |40 40 B 30 2|7 1 A A
261 ———— e e - —_——
125EME |86 71 B2 B0 AT ! ! AN :
1.50Eff% |56 73 748 70 5 I 1 |
175EfZ 50 B9 75 744 ES : i L/ | :
-, ] k2 | |
200Ef% 3 i | i H i
225Eff% = | i l J
250Ef% B T———— o = ==1
275EM b Al b
SO00Eft “wihat i the maw Flow at thi location, 3 number from 10 “uw. :
to 10007 1
Eoe ozt
- i
1 I
120000 I I
|3274 g :
| I
1) : . : |
- I
45 | et | |
Eff% 5 10 15 20 25
10 Comected Alr Flow {ibvmin)
< > -

Do the same to identify the Max PR line. Click on the “Locate Max PR” option in the list, then click on the 3 PR line
and enter the value of 3. The image below shows the image with boundary lines show on all 4 sides.

Now when you click in the grid to enter an efficiency value, a pink cross hair is drawn on the image so you can
precisely read the efficiency value off the image.

. S/C Map [ Garrett GT2052.CMP ]

Ok Back (keep changes| Cancel File  Cptions
Pressure Ratio Range [rows]) CFM Flow Range [columns) Surge CFM Comprdssor Map Image for Tranzlating'
Highes! Pressure Ratio  [3 || Highest CFM 0 Midate Graph i GT2052, 520mm, 50 Trim, 0.51 A/R
Pies. Ratio Step Size CFM Step Size : :
Freview. 100,125,160, .. 300 || | [Freview. 50,100,150, . %0 | __ PuntTable | : |
FiesFsbe 50 __[100_[160 _[200 o8| [ m |
1.00 Eff% 40 40 35 a0 2008 ]
1.25Eff% |55 M B3 50 40
1G0Ef% |56 73 745 70 59
1.75Eff% |50 53 75 744 B3
200 Eff% [ | 3
2.25 Eff% =
2,60 Eff% g
275 Eff% £
300Ef%
75
70
13
60
13
50
45
o Efi%
i) 3L




Figure A87 Compressor Map — New Features

QK JBack (keep changes)  Cancel  File

Pressure Ratio Range [rows) Con\_we bjrin to CFM lumns)
Multiply by a Factor
Highest Pressure Ratio 5.6 2150

Surge CFM IE

New “Convert” options to
factor the CFM you've
entered up or down, or
convert from Ib/min to CFM

Update Graph

220 Ef% |84 85 80 fitd
240Ef% |85 30 85 78
2EB0Ef% |85 30 30 84
280Ef% |24 30 30 90
300 Ef |82 30 30 90
320 Ef% |80 a7 30 90
340 Eff% 0 30

Pres. Hatio Step Size CFM Step Size 14525
Freview 100120 140, 660 | | [Freview 145, 291 436, 2173 | LR UEot
Pres Ratio 872 [1017  [1162 [130F7 |~ sp ! 2324

JE0EM%E |75 21 26 a7

3B0Ef% |73 77 a3 a5

400 Ef%E |67 75 78 82

420 Eff% |G5 73 76 a0

4 40Ef% |63 70 74 78

4 B0 Ef% |B1 == 72 7B

480Ef% |59 86 70 74
5O0Ef% |57 64 68 72
520Ef% |55 62 68 70
540Ef% |50 67 60 65
J [Ge0Efx [45 S0 5 B0 ~|l|qp
< >

You can click on a point
on the map and have the
cell containing that data
highlighted. This lets you
quickly track down points
on the map which may
have errors.




Figure A88 Valve Spring Harmonics (Dynamics)

& Cam/¥alve Train Specs for: MARINE-3.51

Cam Profile Overall Cam Specs

Intake Profile Exhaust Profile Valve Lift
ATDC BTD!

Centeriine, deg [ |BIDC | Total ComAdvance [imsas =] - -
Duration @ 1.25 (b Saparaten s5pAos You must turn On Valve Train Dynamics,
Open @1.25 mm BEDC | | [ift for Rating foEnts [ [EDiches <] then click “See Specs for Dynamics”
Close @& 1.25 mm El ATDC

= Calculat€ Valve Train Dynamics button for screen shown below.
Max Lobe Lift, mm Clc @es O No S0 Spase for Dy _
Actual Valve Lash, mm  [02 | [7 ] DL

Variable ¥alve Timing [VVT]

Rocker Arm Ratio |1 | |1 ‘ C Yes @ No f
Lifter [profile] Type [t SolidFlat | [Aggr Soid Flat v ] T

Choosze a 'Spec’ Liftter [prafile]
Type to enter Ramp Ratings

Production 351 2¥ Marine cam

Aspmmetry, deg

ﬂ

Gross Valve Lift. mm I | [0

0 Deg-Std Prafile

Dwell Over Nose

[Duration @ 200" [n#a for cam file | [158.4 | | Help
= R = Click on Spec Name o Spec Yalue for sxplanation of
Use a Cam File v Yes I Yes ikt b e Ea
Camn File crand.cl cranl.cl
Pick Pick
Intake Exhaust | lseEsnlobe | UselntLobe
0K J Help Retrieve from Library Save to Library Print Click graph line to display data here —» Crank Deg = Valve Lift =

| Yalve Train Dynamics Specs for: MARINE-3. 51

Intake ¥Yalve Train Specs Exhaust Yalve Train Specs

¥alve Train Type |Diect Acting DHC — + |

Eff Yalve Mazs, gms m

Check this box and the
simple valve spring

=l
Eff Valve Masz, gms 153.34

[P |

R |

Eff Lifter Stiffness, Ibfin

fter Stiffness, Ib/in

specs on this screen
will be disabled, and

Spring Rate, Ib/in piing Rate, Ibfin Clc the “See Specs” button
Seated Spring Force, lbs eated Spring Force, lbs will be enabled so you
Compression to Bind, mm Compression to Bind. mm Clc and enter detailed

The Intake valve wil staifo unzeat with 49 psi of The Exhaust valve will start to unzeat with 70 pzi of Valve Sprmg SpECS

Boost Back Pressure . . shown in Fig A89.
Spring Harmonics | Walve Spring Dynamics OFF
Comments Help
Click on arrow to pick tupe of Yalve Train from list, p
114 | Help ‘ Print ‘ Detailed Spring Table | Simple Spring Tahle ‘

) ) : When you first turn On Spring
Enter “Eff Valve Mass, gms @I / Harmonics, the program reminds you

that the “Eff Valve Mass” includes the
-EIK

proper portion of the valve spring mass
Cancel

YWhat iz the weight i grams for the Intake valve spring

1 1 J:|
wzed for the 'Eff Walve Mazs, gms' entry of 193,34 % if you are NOT doing Spring

Harmonics. If you ARE doing Spring
Harmonics, the “Eff Valve Mass”
should be recalculated to NOT include
the valve spring mass because the

E Spring Details tell the program the
valve spring mass.

[& partion of thiz 193,34 gm weight iz made up by the

Y alve Spring, and thiz portion should now be subtracted
out because the 'Spring Details’ will contain thiz weight.
Enter a weight from 1 to 1000 gms. ]




Figure A89 Val

ve Spring Dynamics, cont

Inputs, help, changing input values are done much the same on all other input screens.

Click on an input name and it’s definition is
given on “Help” frame at bottom of screen.

—{ | ¥Yalye Spring Details

Frezent

— | Murnber of Active Coils
Wire Diameter, in

Coil Dutzide Dia, in
Spring Rate. Ibin

Free Standing Ht, in
Seated HE, in

Total Spring Rate, 1béin

Click on choice here to select 1, 2 or 3
springs in the total spring pack.

|ntake E shatst

1t 2nd 3rd 1t 2nd Jrd

Tes ez - (5 Tes Yes v |Yes -
325|478 | [& M 325|475 | [& |
236 162 118 < Copy | 236 162 118
1677 | [1.21 875 1677 | [1.21 875
4601 | [181.7 | [107.4 <swapr | faen1 | [1817 | [107.4
2748 |[2755 | [2585 2748 |[2755 | [2585
223 2230 | [2.230 223 2230 | [2.230

Cale
Calc
Calc
Calc
= | Calc
Calc
Calc

= Calc

Help

: Spring Rate, lbdin

. Total Spring Rate, b/in
. Seated Force, b

. Total Seated Farce, |b
. Spring ', gms

. Total Spring */t, gms

. Coil Clearance, in

— | Click here for the 4 options shown.
1T

. Bind HE, in

= | agiven here.

O | Click on Spec Mame or Spec Yalue for explanation of spec ta be

Comments

—

Click here to
save all inputs

P51 spring packs

shown on this
screen.

114

| o |

\ \

\

Click here for more info
on inputs and features

Save to Library |
Qpen Example From Performance Trends
Qpen From My Saved Files

Cpen Intake Springis) from Spring Wiz
O{en Exhaust Spring(s) from Spring Wiz

e ——

on this screen.

Click here to save your changes and return to the

Valve Train Dynamics screen.

Choose one of the
Spring Wiz options to
import data from your
Spring Wiz program.




Figure A90 Valve Spring Dynamics, cont

To show Valve Spring Dynamics, The “100%” spring

you must first set the graph screen to position is on the head
doing “Cycle” graphs by clicking on and does not move. In
the “RPM-cyc” choice here. If this this graph, it is about
choice is shown as “rpm-CYC”, the 2.25" from the retainer.
graph is already doing Cycle graphs.

o x|
(e[l w] el ] ruven]setsca |
udhe SHd pisplacements Then CIICk SlNGLE tO brmg Up the / r spring metric coil clash 2:59 pm 7000
1 list of graph choices shown here. ] S”_ 90% 2B
pring
2000t S . ------------------------------- ---------------------
LN /\ L Spring 30%
Pstn Thist A . . i
50 LA e /> | Here you can choose which spring to plil
Instnns Tq . . .
it /.\ graph (4 is not yet a valid choice). R
o | S SN N ‘ i
Er ot - ¥ prng
* Spiin . Spring 90%
/ [ Check this box to show 32:::100%
@® X Axis - Crank Det . . .
1 ;iixi,.ﬁy.,bn‘.” valve spring animation.
X Ais - Time, sec
:Show Spring Animatfon: ] ]
1000 -
/ 1] Cancel
NS | ;
T e s e i ficd
Crank Degrees

iAWt | g4Cendont. | W Dbocombo. | 8 Sypem(izl-n | B Mebuabt-.. B REAOLGE-. | QN EAManatan. | w Erareindyer.. | TEaneidve. | s oA w k0o Here you can see
the valve is actually
bouncing slightly
when it reseats.

This is the spot (0 %) on spring which is touching
the valve retainer, which is also indicating what
the valve itself is doing. The program assumes
the retainer and valve follow the same motion.

These lines do not represent individual coils, but portions of the
spring coil along its total length. For example, for a spring with 5
coils, this “20%” line would be at a position 1 full coil from the retainer.




Figure A91 Valve Spring Dynamics, cont

=i Engine Analyzer Pro [spring metric coil clash]  Test Results [Untitled]

Back File Format Wiew Help | mixed SINGLE history log (list) last  rpm-CYC  PicRPM

o] (o] [cfen | €] [e]s o] o] oo X]o]rav

Intalra @nrina #41 Nicenlaramantg

Intake Spring Dynamics
Do Animation | Close | e

"‘v/ If you have chosen to Do Animation, this

: “Spring Dynamics” frame will appear on top
of the graph. Click the Do Animation button
to start animation as shown below.
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ke Soring pifaka Gnrina #4 Nienlaramsg It is difficult to see dynamics in this still
T e | 7000RPM 540 deg S picture, but this 3™ spring shows a big
§ separation of the coils here at the position

closest to the head.

Int Spring 1 Int Spring 2 Int Sprin

— It also shows the coils likely touching here at
the position closest to the retainer, at the
bottom of this animation screen.

The #1 and #2 spring are maintaining the
. coils spacing relatively well, showing spring
) “surge” is unlikely in those springs.

Drrawing iz not to scale and does MQT show individual coils. Each line shows ,_/1__

10% along length of spring.

This line shows valve seat position. When lowest spring line
is on this line, the valve is seated. Shown here, the valve
(and the coil on the retainer) are lifted off the seat.




Figure A92 Valve Spring Dynamics, cont

0% is where the coil first starts to leave the retainer.

For a spring with 5 coils, the 10%
position would be half a coil from the

retainer.

For a spring with 5 coils, the 20%
position would be a full coil from the
retainer.

100% would be where the coil first
.. | s e oindernead




Figure A93 Checking Effect of Valve Bounce on Performance

Port velocity is an indication of
flow by the valve and its direction.
Negative flow is flow going in the
“wrong” direction, which for this
Intake valve, would be flow
leaking back into the port.

These negative flows shown here are from the valve
bouncing on the seat, and flow leaking back into the
intake port from the cylinder. This “leaking” would
result in a loss of performance.

With the standard version Engine Analyzer Pro, the
program assumes all flow stops (the valve seats and
stays seated) at the valve seat closing event, even if
valve train dynamics show the valve could be
bouncing.

Only the Enterprise Edition lets the valve flow
continue past the seat closing event.







