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Fonneland Engineering AS, 2023

1 Introduction

This document describes the assembly/disassembly, installation, maintenance and
usage of the YourDyno water brake valve.

Figure 1 The YourDyno Water brake valve
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2 Valve mechanical assembly

The valve is created to require minimal maintenance. This section describes the
assembly process if disassembly/assembly is needed.

Figure 2 Secure the shaft coupler to the valve with an M5 bolt with Loctite then tighten the set screw (in this order)

Figure 3 Loosely fit the brackets to the gearbox using M5 screws. Ensure the shaft key is in place
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Figure 4 Press the valve with shaft coupler onto the gearbox shaft. You may need to provide some pressure

Figure 5 Tighten the 4 x M5 bolts and add 2 x M6 (1" and 1.5" valve) or M8 (2" valve) bolts to fit the brackets to the
valve. Verify that the M6/M8 bolts are loose, indicating that the shaft coupler is fully in place. Tighten the M6/M8 bolts
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Figure 6 Clean the stepper motor shaft and gearbox shaft coupler with acetone or similar, to limit the chance of
slippage between the motor and gearbox. Turn the gearbox shaft coupler such that an allen key fits the bolts. It is ok
to apply Loctite to the shaft and shaft coupler if necessary. Note that some gearboxes have an aluminium shaft
coupler adapter

Figure 7 First secure the stepper to the gearbox with 4 x m4 bolts. Then tighten the shaft coupler bolts, a bit at the
time, symmetrically on each side. Torque spec is 8.7Nm (6.4 b ft). Fit the caps to the screw holes to keep water/dirt out
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3 Electrical connections

3.1 Stepper motor/controller connections
Connect the stepper motor and the stepper controller like this:

@VourDyno.com

Closed-loop Stepper Drive

SwS: MOTOR DIR
OFF =CW
ON=CCW

Swé: Driving mode
OFF = Puise+DIR
ON = Double pulse

SW7, SWe:
Pulse delay set

[oFE]  Fuiseovi
¥
fore] [Mas*]swrswa]
[0 Jon]oON |
| ON |

[ 4 JoFF]

| 20 | ONJoOFF]

[ a0 [oFF] orF]
18-90VDC INPUT

GR=Green RD=Red

GR ALWAYS ON
MOTOR STOP GRFLASH
OVER CURRENT 1GR+1RD
OPEN MOTOR PHASE 1GR+2RD
SUPPLY VOLTAGE HIGH 1GR+3RD
SUPPLY VOLTAGE LOW 1GR+4RD
TRACKING ERROR 1GR+5RD

Figure 9 Correct stepper dip switch settings
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3.2 Stepper controller/ YourDyno instrument connections
A 4-wire cable is needed between the YourDyno instrument unit and the YourDyno

stepper controller. The cable is included in the valve kit, but if a new cable is needed,
connections are like this:

YourDyno instrument unit YourDyno Stepper controller
Out1 Out PUL+

Out1 OV PUL-

Out2 Out DIR+

Out2 OV DIR-

3.3 Power connections

1) Install a suitable power cord to the N, L and Ground connections of the power
supply

2) Some power supplies have a switch between 110V and 220-240VAC. Make sure
the switch is in the correct position if fitted

3) Connect the red/black power cable to the Power supply (24VDC). Red is + and
Black is -. This cable connects to the Stepper Controller power port.
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Figure 10 Power connections to the power supply (European colors). Do NOT mix up V+ and V-
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4 Mechanical installation

1)
2)
3)
4)

5)

4)

The valve can be installed using only the clamps if the pipes are strong enough,
but ideally support the valve at the mounting bracket(s) in addition

The valve package includes pipe thread couplers or hose couplers on each side
of the valve. Connect them to the piping/hoses

Fit the valve to the pipe or hose couplers using a gasket and a clamp

The servo motor can get warm, install it away from other parts

The servo tolerates occasional water sprays, but not heavy jets. Install the valve
in a way that minimizes the motor’s exposure to water

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
ventilation or enough air volume

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:

— Stepper Motor Setup
(® Control brake using Stepper motor
Steps between 0% and 100% brake: (375 =
Max Speed (steps./sec): 2500 | (O CW/CCW mode
Max Accleration (steps/sec”™2): 10000 (=

(® CNT/DIR mode

] Invert direction

Manually adjust brake to 0% (off)

Brake- Brake+ Set 0%

Step size: 10| |2

Test your brake
N

Brake force: 0%

Absolute steppertarget postion: 0

Figure 11 Brake settings in the software
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6 Initial testing

1) Itis recommended to test the valve operation on the bench before mounting it
to the pipe clamps
2) Use the “Options->Brake controller setup->Test your brake” functionality to test
that everything works after it is connected electrically
a. Set Step size to 10 (or less)
b. Click the Brake+. The valve should move a small amount and move the
other direction when clicking Brake-
c. Click Brake- until the valve is closed. Make sure not to “over close” the
valve. Just close it enough to stop the water flow
Click the “Set 0%" to store the 0% brake position
Drag the slider quickly back and forth and see that the valve moves fast
and freely, and returns to the 0 position

/ Engine testing

Here are a few recommended settings for water brakes.

ﬂ Options = o x
1B Bgsic dyno setup — Engine HP/Tomue calculation/comection
- Brake Dyno w/Load Cell(z)
‘... inertia Dyna When wheel power is measured, engine power can be estimated. There are two loss components to
" Y i compensate for:
£ Engine power calculation 1) Speed related losses:
Lo Intemal dynio Losses Enable the Comection for rolling resistance... option to calculate and compensate for tire rolling resistance and
- Noise fittering unloaded transmission losses vs roller speeds. After you have done this measurement once, you can choose to

use the stored loss reading for the subsequent runs fredo when changing vehicle or chananig air pressure or

=+ Henexiata lagig strap down force)

- Puto save

- Enviranmental power comection s 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 Paower related losses:

. Unit selection The total friction will be higher than the measured rolling resistance during retardation, since redardation occurs
at wery low load. The addtional losses are dependent on the power. An additional power comection factor must

++Company lago therefore be applied.

- Show/Hide visible control panel

- Define hotkeys Power related losses: (0.0 2l % Bdvancad. .

- Results vs 777

: Engine power = (Measured wheel power + measured rolling speed losses) * Power comection
-~ Post run Splash screen config Power (:I:Techmz = 1/(1 - Power r;‘;ed losses) = ’ /
- Firmware upgrade

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

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

Figure 12 Ensure rolling resistance correction is off (or the brake will turn off at max RPM)
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7.1 Run window->Control loop setup

Cortrol loop setup  Manual brake control - RPM Curve  Power Sweep  Load Contral - Brake sweep
— PID Control Loop Setup

The RPM control loop is implemented using a PID controller. Advanced. ..

Kp 070 & Proportional factor. Higher = faster response, less emor. Too high = oscillations
Ki 050 = | Integralfactor. Steady state emor remover. Higher =fasterto 0 emor. Too high = oscillations

Kd 0030 |2 Derivative factor. Reduces over/undershoact (starting point 0.05 for Eddy brakes)

— Options for all brake modes

Brake control update freque Hz
Ramp up I:ural-:e., mefaredett starts. Start ramping up &t

RFM

JHE S

-

I |lse brake to slovwsdg gt when run is complete |0 o

Figure 13 Control loop setup

1) Ensure “Ramp up brake” is on. This will gradually increase the brake as RPM
nears the start RPM, ensuring a quick and smooth lock-in of the start RPM. Some
water brakes need high start %, but most need something around 20%.

Experiment there to make a smooth start

2) Make sure the “Start ramping up at:” RPM is sufficiently below the start RPM of
the sweep. For example start ramping up at say 1500 RPM if your sweep starts
at 3000 RPM. This way, the brake will have time to respond to the ramp up

before you reach the start RPM
3) Set“Brake control update frequency” to 20 Hz.

7.2 Defining an RPM sweep

There are several brake modes that can be used to control an RPM sweep. For water

brakes, Load control is recommended.
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i@ Brake Control Setup — O >

Control loop setup Manual brake cortrol  RPM Curve  Power Sweep  Load Cortrol | Brake sweep

- Load control
Cortrol brake using Load control

— Start condition : :
Start sweep at: 00 = RPM Start gain: |15 =4 % per 1000 RPM

Regulate stat RPM (default). Regulator speed: 1.0 = ldefault = 0.75)
Mote: Recommended to set a ramp up brake % in the "Control loop setup” tab

— Define sweep
Sweep rate; 500  =4| RPM per second (0 for steady state) Advanced. ..
Stopsweepat: [ (=< RPM
Gain: 15 | % per 1000 RPM

Dervative factor: (0.020 (= flow numbers like 0.07-0.05 are nomal)

Figure 14 Load Control is the best brake mode for water brakes. Here is a starting point for the settings

7.3 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.

7.3.1 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 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 adds brake when the engine accelerates. Low numbers like 0.01-0.03
are normal.

Advanced options make it possible to have different gains at different RPMs. Similarly,
you can set different sweep rates at different RPMs. This is typically not needed but can
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be used in special situations (very abrupt torque band for example) or if you prefer a
more ideal response over the full RPM range. Water brakes are typically more
responsive at high RPM, so an ideal Gain is often lower at higher RPMs.

In the below example the Gain is reduced gradually from 5000 to 7000 to 75% and
Sweep rate is gradually increased by 25% over the same RPM range.

@ Advanced Brake Curve o O >

Enable Gain/Sweep rate scaling

If needed, use this table to adjust Gain and Sweep rate over the RPM range.
Increase Gain/Sweep rate (multiply by mare than 1) or reduce Gain/Sweep {multiply
with less than 1) as needed.

RPM (Zain factor Sweep rate factor
RO00 1.00 1.00
7000 075 125
|
oK Cancel

Figure 15 Advanced Load control parameters example

8 Valve maintenance

No regular maintenance is necessary. If the valve loses position, you may need to
grease the Teflon bearings and the valve seal. The valve can be opened and greased by
removing the 4 x M6/M8 valve bolts. Replacement Teflon bearings and valve seals can
be bought separately from YourDyno if needed.

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,
keeping track of the position since power was turned on. Ensure the valve position is at
0% before turning off power, otherwise the reference position is lost next time the
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system is started. It is recommended to mark the 0% position with a marker or similar
so you can quickly set the valve manually to 0% if necessary.

Figure 16 Complete valve kit
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