YourDyno Water Brake Valve YourDyno.com
Fonneland Engineering AS, 2022

1 Introduction

This document describes the installation and maintenance of the YourDyno water
brake valve.
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2 Dimensions
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Figure 1 2" valve dimensions (mm)
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Figure 2 2" valve dimensions cont. (mm)
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3 Mechanical installation

1) Make sure the valve is installed with support on all 4 mounting holes in the top
plate. The valve is heavy, and the plate may bend if it is not properly supported.

2) Notice the fully open and fully closed positions

3) The valve includes a 1-1/4" or 2" male pipe thread coupler on each side of the
valve. Connect it to the piping.

a. NEVER TORQUE THE PIPE CONNECTIONS THROUGH THE VALVE, THE
VALVE BODY MAY TWIST/DEFORM. You must torque each side
separately.

b. If you need to remove the male-to-male couplers, the valve must be
disassembled so you can hold each side of the valve while
unscrewing the coupler. If the valve is held in a wise, do not hold it
harder than needed, as it may deform

4) The servo motor can get warm, ensure to install it away from other parts
5) The servo tolerates water spray, but not heavy jets. Install the valve in a way that
minimizes the motor’s exposure to water

4 Electrical installation

1) Install a suitable power cord to the power supply

2) Install the servo controller and power supply in a place free from water spray
and excessive vibration. The controller can get a warm, so put it in a place with
some ventilation or enough air volume

3) The following picture shows the color coding of the connections to the servo
controller.
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Figure 3 Color coding of the connections to the servo controller (all wires are pre-made and included in the kit)

5 Software settings
The following settings are needed to configure the water brake valve.

Go to Options->Brake controller setup.

Scroll to the bottom where the Stepper motor options are. Set it like this:
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(@ Control brake using Stepper mator

Fonneland Engineering AS, 2022

Steps between 0% and 1007% brake: 540 <| (@ CNT/DIR mode
Max Speed (steps/sec): 2500 < () CW/CCW mode
Max Accleration (steps./sec”™2); 10000 & [ Invert direction

Manually adjust brake to 0% (off)

Brake- Brake+ Set 0%

Step mize: 10| |2
Test your brake
Brake force: 0%

Absolute steppertarget position: 0

Figure 4 Brake settings in the software

6 Initial testing

1) Manually move the valve to 0% brake position before connecting the power
supply. Depending on your application, you may want to define 0% as
completely closed or with a small opening

2) Use the “Test your brake” functionality to test that everything works after it is
connected electrically

a.
b.
C.

Click the Brake+. The brake valve should open a small amount

If it moves the wrong way, click the “Invert direction” in the software

If necessary click the “Set 0%"” when the valve is physically at the 0% brake
position

. Drag the slider quickly back and forth and see that the valve moves fast

and freely

/ Engine testing

Here are a few recommended settings for water brakes.
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ﬂ Options

4 = Basic dyno setup

i Brake Dyro w/Load Cellis)
ertia Dyno

— Engine HP/Tormue calculation/comection

When wheel power iz measured, engine power can be estimated. There are two loss components to
compensate faor:

1) Speed related losses:
i Intemal dyno Losses Enable the Comection for rolling resistance ... option to calculate and compensate for tire rolling resistance and
- Noise fitering unloaded transmission losses vs roller speeds. After you have done this measurement once, you can choose to
- Raw data logging use the stored loss reading for the subzequent runs {redo when changing vehicle or changnig air pressure or
strap down force):
- Auto save
- Environmental power comection e ing: Brake is immediately tumed off when reaching the end RPM when this option is on
- Themocouple ( [] Bnable comection for rolling resistance vs speed from measured retardation data

- Aux channels

- Brake controller setup

- Lnit selection

- Company logo

- Show /Hide visible control panel
- Define hotkeys Power related losses: (0.0 Bl =

- Results vs 777

; Engine power = (Measured wheel power + measured rolling speed losses) * Power comection
-~ Post run Splash sereen config Power l::nrre::tiurz = 1/(1 - Power related losses) = )
1 i Fimware upgrade F

Power related losses:
The total friction will be higher than the measured rolling resistance during retardation, since redandation ocours
at very low load. The additional losses are dependent on the power. An additional power comection facter must
therefore be applied.

Advanced. ..

The most comect setup is dyno and car dependent and some experimentation is needed to find the best
numbers. See YourDymo's youtube channel for tips.

Tum off all comection when testing on the crank sharft of the engine

Figure 5 Ensure rolling resistance correction is off (or the brake will turn off at max RPM)

W@ Brake Control Setup — O >

Cortrol loop setup  Manual brake control  RPM Curve  Power Sweep  Load Control  Brake sweep  Mysel 4 | %
— PID Control Loop Setup
The RPM contral loop is implemented using a PID controller.

Advanced...

Kp (050 = Propotional factor. Higher =faster response, less emor. Too high = oscillations

Ki (050 =l Integral factor. Steady state emor remover, Higher =faster to { emor. Too high = oscillations

Kd |0.050 : {| Dervative factor. Reduces over/undershoot {starting peirt .05 for Eddy brakes)

— Options for all brake modes

Brake cortrol update frequency 20 Hz

=

Ramp up brake to ?5| {2 ] % before test starts. Start ramping up at: 1000 fa RPM

-
|

Ise brake to slow down rotation when run is complete | % brake force

Help
The RPM control loop is implemented using a PID controller. The PID controller has 3 parameters; Kp, Ki and Kd.

Figure 6 Ensure Ramp up brake is on. This will gradually increase the brake as RPM nears the start RPM. Many water
brakes need high start %
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i@ Brake Control Setup — O >

Control loop setup  Manual brake control  RPM Curve  Power Sweep  Load Control  Brake sweep  Mysel * | ¢

- Load control
Control brake using Load control

— Start condition :
Start sweep at: (2500 1= RPM Start gain: |25 {2 % per 1000 RPM

Wait: 50 2| seconds before sweep starts
Regulate start RPM (default). Fegulatorspeed: 0.8 = {default =0.75)

Mote: Recommended to set a ramp up brake % in the "Control loop setup” tab

— Define sweep
Sweep rate; 00 4| RPM persecond (0 for steady state) Advanced. ..
Stop sweep at: 7000 == RPM
Gain: (20 £ % per 1000 RPM

Dervative factor: [0.010 (2 Jow numbers lilke 0.01-0.05 are nomal)

Figure 7 Load Control is the best brake mode for water brakes. Here is a starting point for the settings

7.1 Understanding Load control

Load Control is different from regular PID control. PID tries to make the RPM follow a
straight line from start RPM to end RPM. This makes it prone to oscillations. Load
Control is different, as it allows for a more natural sweep. Where the engine is strong,
the RPM will increase a bit faster than the set sweep rate and vice versa. Following a
straight RPM line is not important, it is much more important to get a nice smooth
sweep, which Load Control more naturally creates.

7.1.1 The parameters

By far the most important parameter is Gain. Gain sets how much the brake responds
to RPM changes. Too high = oscillations and too low = slow/sluggish regulation. Typical
numbers are 10-20, but it may be higher or lower depending on your setup.

If you prefer, you can typically have a somewhat higher gain at the starting condition to
make it lock faster. You can also play with the Regulator speed to make it lock to the
start RPM faster (too fast = oscillations).

Derivative factor reduces fast brake responses. Low numbers like 0.01-0.05 are normal.

Advanced options make it possible to have different gains at different RPMs. This is
typically not needed but could be if the engine has a very abrupt power band.
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8 Valve maintenance
The valve is straight forward to disassemble and assemble.

No regular maintenance is necessary, other than occasionally checking the belt tension.

Belt tension is adjusted by moving the motor. Ensure the belt is tight but not overly
tight. You should easily be able to turn the plastic free wheels after assembly.

9 Startup and shutdown

It is recommended to disconnect the power supply from the mains when the system is
not in use, as the servo and the servo controller can get hot.

NOTE: The servo has an encoder position sensor. This is a relative position sensor.
Ensure the valve position is at 0% before turning off power, otherwise the reference
position is lost next time the system is started. It is recommended to mark the 0%
position with a marker or similar on the small belt wheel, so you can quickly set the
valve manually to 0% if necessary.
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