
 

Appendix 13:  New Features in v 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: 
 

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

• 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. 

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

• You can use a full compressor map to define the performance of a centrifugal supercharger compressor.  Figs A74 and 
A75. 

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

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

• 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. 

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

• 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. 

• 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. 

• 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 
 

 
 
 
 
 

 
 

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

Click on View for screen 
below, to enter, open or 
edit Map settings. 

Current Map File Name 

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

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. 

Surge CFM is still 
used with Map and 
drawn on Map. 

The Graph is not 
automatically 
updated with 
each change you 
make.  Click here 
to update the 
graph. 

Click on a grid cell 
to enter the Thermal 
Efficiency at that 
Pressure Ratio and 
CFM flow, then 
press <Enter> to 
advance to next cell.



 
 

Figure A71  More Compressor Map Features 
 

 
 

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

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 
Supercharger Map 
files are saved in 
the same folder 
with a .CMC 
extension. 

Click here to save this Map to a new name. 

Current Map file name.  Note:  A Map file is just the 
specs you see in this screen.  It is just a part of the 
total Turbocharger component file.   



 
 

Figure A72  User Specified Turbo Boost and Backpressure 
 

 
 
 
 
 
 

 
 
 

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. 

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. 

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. 



 

Figure A73  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. 

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

Dots are shown 
for each 
intermediate 
step.  Note that 
these dots top 
out at a pressure 
ratio of about 2.0 
because of the 
Max Boost 
setting of 30” in 
the Turbocharger 
Specs screen. 

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. 

Current conditions shown 
here as numbers and 
graphed on Map as dot. 

At the end of each step, click on these new 
buttons to advance to the next step, print 
the Map, or go back to Continuous running. 



 
 

Figure A74 Centrifugal Supercharger using Full Compressor Map 
 

 
 
 

 

Click here to bring up screen 
shown below 

Click here to choose to use a 
full map. 

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.

Click here to show the 
RPM Graph. 



 
 

 
 

Figure A75  Centrifugal Supercharger using Full Compressor Map, RPM Graph 
 

 

Click here to 
go back to 
the Thermal  
Efficiency 
Graph. 

Figure A76  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. 



 

Figure A77  “Talking” to the Compression Ratio Calculator, Short Block Specs 
 

 
 

 

New “CR Calc” button in 
Short Block Specs, 
allowing for 2 options.  The 
“Short Block Details” 
screen is shown below. 

Starting up the Compression Ratio 
Calculator is shown if Figures A65 
and A66 

Total Small End Weight includes the piston, wrist 
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 
the rod bolts at a particular RPM. 

Current Stroke and Rod Length used for the Deck 
Height Clearance calculation. 

Current Deck Height Clearance which has been set 
in the Compression Ratio utility menu in the Heads 
Specs screen.  See Figure A64.  Ideally you will 
adjust specs either on this screen or the 
Compression Ratio utility screen to get these to 
match each other. 



 
 

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

 
 

  

Two options from the Cylinder 
Head Specs screen.  The top 
option shows the same 
Compression Ratio utility screen 
in the standard Engine Analyzer 
Pro.  However, in the Enterprise 
Edition, now these inputs are 
saved when you leave this 
screen so they can be 
transferred to the Compression 
Ratio Calculator program. 

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

If you own the Compression Ratio Calculator program 
(basic, Plus or Pro versions) and it is installed in the default 
location, it will start automatically.  A note is given here to 
explain your options. 

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



 

Figure A79  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. 

If things do not “add up” as 
far as deck height stackup, a 
message is given as shown 
here and Deck Height 
Clearance is adjusted to 
make it “add up”.  NOTE:  
The Engine Analyzer Pro 
does not force these 
numbers to “add up” as most 
do not affect engine 
performance. 

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

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



Figure A80  Some of the Advanced Features in the Actual Compression Ratio Calculator  

   
 

  
 

Picking gasket specs from 
pre-loaded list of gaskets. 

Automatically 
adjusting 
specs to find a 
desired 
Compression 
Ratio. 

These 2 screens (and several 
others for calculating volumes 
from geometry) are only available 
in Pro version of Compression 
Ratio Calculator. 



 
 
 
 

Figure A81  Calculating a Part Throttle “Calibration” Map 
 

  
 
 

   
 

Click here at top of main 
screen for these options. 

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 
Performance screen.

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

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 
N t d

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



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 

Choose amount you 
want these 
“stiffnesses” to be 
increased beyond 
the program’s 
default assumptions.  
Typically increasing 
the stiffness 
improves valve train 
dynamics.

Changing the 
Valve Toss 
Threshold will 
change the 
point at which 
you see 
warnings about 
Valve Toss in 
the output as 
shown here.

You can choose 
a different 
language here.  
See below. 

If you change 
language, not all labels 
and choices are 

Changing language 
changes descriptions of 
inputs, and also brings up 
Balloon showing 
description in ‘Help” 

Description in 
Help Frame. 

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 
 

 
 

 



 

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

 
 

 



 

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

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A87  Compressor Map – New Features 
 

 
 
 

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

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) 
 

 

 
 

 
 

You must turn On Valve Train Dynamics, 
then click “See Specs for Dynamics” 
button for screen shown below. 

Check this box and the 
simple valve spring 
specs on this screen 
will be disabled, and 
the “See Specs” button 
will be enabled so you 
and enter detailed 
Valve Spring Specs 
shown in Fig  A89. 

When you first turn On Spring 
Harmonics, the program reminds you 
that the “Eff Valve Mass” includes the 
proper portion of the valve spring mass 
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 
Spring Details tell the program the 
valve spring mass. 



 

Figure A89  Valve Spring Dynamics, cont 
 
 
 
 
 
 

 

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

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

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

Click here for the 4 options shown. 

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

Click here to 
save all inputs 
shown on this 
screen. 

Click here for more info 
on inputs and features 
on this screen. 

Click here to save your changes and return to the 
Valve Train Dynamics screen. 



 

Figure A90  Valve Spring Dynamics, cont 
 
 
 
 
 
 
 
 

 
 

The “100%” spring 
position is on the head 
and does not move.  In 
this graph, it is about 
2.25” from the retainer.

To show Valve Spring Dynamics, 
you must first set the graph screen to 
doing “Cycle” graphs by clicking on 
the “RPM-cyc” choice here.  If this 
choice is shown as “rpm-CYC”, the 
graph is already doing Cycle graphs.

Then click ‘SINGLE” to bring up the 
list of graph choices shown here. 

Here you can choose which spring to 
graph (4 is not yet a valid choice). 

Check this box to show 
valve spring animation.

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.

Here you can see 
the valve is actually 
bouncing slightly 
when it reseats. 

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 
 

 
 
 
 

 

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. 

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. 

It is difficult to see dynamics in this still 
picture, but this 3rd spring shows a big 
separation of the coils here at the position 
closest to the head.   
 
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. 



 

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 
touches the cylinder head. 



 
 
 
 

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. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


