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CyFlex Implementation of
Controls

= General purpose_user controls
= Air and fuel flow systems
= Cooling systems

= Single loop or cascaded controls
where one loop outputs the setpoint
for another loop.

= Engine control systems
= Speed control
= Torque control

= Manipulation of the engine throttle
(fueling)

= One or two devices to absorb load
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User Control Specification Files

o Keyword format for user
control specification files

* One or more loops may be specified
per file

« Each loop has a name which can
be different from the feedback variable

e Launch with:
user_ctrl_specs [filename] [loopname]

e Multiple instances of the user_ctrl_task
will be launched by user_ctrl_specs

* Reprocessing the file does
not slay existing user control programs

« If aloop is commented out in the file,
use the command "remove_pnp loop"
to clean things up
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Engine Control Specification Files

o Separate specification file for
engine controls

Keyword format similar to user
controls

Specify dyno (alternator) and throttle
control loops

Launch with:
eng_ctrl_specs [filename]

More options are available over the
old control task
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Control Display Variables

 More CyFlex variables are created
for both engine and user controls

e Most inputs can be values, CyFlex
labels, or computed expressions

e Many are live and can be changed
by the user by setting a value
(svar), with a test procedure,
or with the display GUI
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Engine Control Display GUI

_

X () operator Display /tmp/qt/eng_ctrl_disp.ui ) =&
File Tools Help
Speed Values | Speed Plot | Torque Values Torque Plot = Commands
ICtrIModeDesc 5 - Dyno controls SPEED, Throttle controls NET_TORQUE
Feedback Value Target Value Reference Value Output Command
1500.0 | REM 1500.0 | REM 1500.0 | REM g.4242| %
Tolerance Error Proportional Term
3.0 | RV 0.0 | RFM -00/| *
Closed Loop Ramp Rate Loop Lower Output Bound Integral Term
100.00000 | RPM IN_TOLERANCE po| % 0.4 %
Open Loop Ramp Rate Open/Closed Mode Upper Qutput Bound Derivative Term
10| % CLOSED_LOOP 1000 % -0.0| %
Engine Control Mode Open Loop Command Lower Integral Bound Feedforward Term
5 0.0 % 500 % g0 %
Upper Integral Bound Feedforward Active
USE DEFAULT PID GAINS | “FPe0 19
100.0| % Active
Proportional Gain Integral Gain Derivative Gain Feedforward Gain
-0.61000 | MONE -0.31000 | NONE -0.00200 | NONE 1.00000 | NONE
Command Line
~ || Execute

e Launch with ctrl_disp for engine loops
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Control Display GUI

i

<)
D)

[ A () operator Display /tmp/qt/eng_ctrl_disp.ui
File Tools Help

Speed Values | Speed Plot | Torque Values = Torque Plot | Commands

(v JETTARE & (R) Dyno_CM || (R) Dyno_PT @ (R) Dyno_IT | (R) Dyno_FF | [ (R) Dyno_DT

=
[1=]
=
-
oy
=,
w

QW+ ] (R) Speed TR || (R) Speed RF @ (R) Speed FV||(R) Speed TP ||(R) Speed TM

sixy By

Command Line

[ - || Execute

e Launch with "ctrl_disp"
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User Control Display GUI

X O©
File Tools Help

fuel_cooling Values Plot Commands

Autotune Coming o Update Spec File Update Logbook
Abort Autotuning | MACTVE Restore File Gains
/tmp/autotune fuel cooling (Wpause

—~

a [

N N
(7)) (») (~)

KDialog <4>

Which variables do you want to update

f T -
upper b

CoImr . . BOTH

FEEDBACK _VARIABLE

Feedback Variable - may be changed to
another with the same units. Be sure Fuel cooling FB fuel cooler ot t
to update the spec file. - - - -

Command Line

o Launch with "ctrl_disp loop _name"
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fuel_cooling Values Plot

® (©) operator Display /tmp/qt/user_ctrl_disp.ui
File Tools Help

Commands

User Control Display GUI

Feedback Value

Reference Value

Output Command

J

] [ Error

0.977| DEG_C 40.0| DEG_C 20.0000 | % 39.0| DEG_C
Lower Target Bound Target Value Up| X ) Numpad )
31.000 | DEG_C 40.000 | DEG_C 1.000| DT_C
L L L 0.1 -
- " — —_—
Lower Qutput Bound Open Loop Command Up
10.0| % 0.0] % T_OF_TOL
- - — Esc Clear e
r — _—m—m
Proportional Term Op al Gain
2810 % 8.00000 | NONE
L 7 8
s — —_—m—m—
Lower Integral Bound Integral Term Up =-- in
-30.0 % -30.0| % 4 5 0.20000 | NONE
L
s — —_—
Feedforward Active Derivative Term Mo Gain
Active 00/ % L 2 0.00100 | NONE
- e ———————————
's — Ok —_——
Feedforward Term Clo rd Gain
RESTORE FILE PID GAINS 1 0
el 390.2| % 1.00000 | NONE
- e ———————————

Command Line

e Change values with the GUI

®
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New CyFlex Control Programs

Alpha testing was done by
Dan Redmon

« All issues were
addressed and requests
for change were completed

« Alpha testing was also
done in TRP test cells

« Beta testing was done by
Scott Mclnerny on the CTC
test bench

 Would like to work closely
with a site when 6.3.X IS
Installed
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