Digital Fan Controller Ver 1.1

The latest generation of electric fans are now controlled by PWM signals from the ECU. These
fans feature built-in electronics, and the ECU provides a PWM pulse at a specific frequency to
regulate speed. For this version, we utilized the Pluto and Pluto2 devices, and are using the ECU
software to control the Fan Controller due to the extended development time and capital needed
for dedicated software. Below are details on adjusting values for optimal fan control.

Features

1x Digital PWM Fan output for variable-speed fans.

Adjustable fan duty cycle curve, allowing for fast or slow fan response.

PWM output indication in the software for the PWM-controlled fan.

3x Additional On/Off fan outputs for auxiliary fans or alarms.

Individual adjustable temperature limits and deadband settings for each fan.
Override input for maximum fan speed during racing conditions.

Air conditioner input with high/low active setting to control condenser cooling.
5x Sensor calibration options for a variety of temperature sensors.

2x Analog inputs for standalone or tap-in sensor connections.

LED indicators on the Pluto case for PWM fan status.

This product will require the Pluto Fan Controller, E37 & E49 Harnesses, Protection Diodes and
relays for each On/Off fan, Standard Spitronics USB Cable and the Cosmos ECU Software.
(Note that the USB Cable and relays are not included)



Cosmos Software

This Fan Control use the lates Cosmos Software from Spitronics. It uses the ECU software which
has the graphical presentation of the matrix to make explanation easier. You can download the
Cosmos Installer and from there download the ECU software.

Click on the link or go to www.spitronics.com — Online Manuals — Software — Windows Software —
Cosmos Installer

Settings
Device Informatio Device Information
4 Sensor Configuration Device Information
© map Device Serial Number 000 084 134 230
W Wates Board Number 24421999
& roT
Hardware Type Pluto
€) Crank TDC
0 Cam Home Credits L [
1
@ cam 1 Firmware Type Locked ~ |ECU ‘
|
4 Features Firmware Number Locked |7 i
Engine Information
General Purpose Outputs Device Hardware Status | Active
I Graphs Brand Code 3
4 Matrix
Cam Intake Matrix Firmware Loaded Information
Firmware Type Engine Control Unit
Firmware Version 118
Firmware Number 7 (Fan Control 4xOutput)
Engine Config 1xFC  3xOn/Off
Map Sensor
4 Sensor Configuration MAP Sensor
© map (1 Enable

This setting allows you to choose between Standalone Water Temperature Sensor mode and Tap-
In mode.

i1 Enable

In Standalone mode, the water temperature sensor is wired directly to the Pluto Water Sensor
input, where the Pluto provides a 1K pull-up resistor to 5 volts. This sensor is typically mounted on
the engine or thermostat housing.

Enable

In Tap-In mode, the Pluto connects to an existing sensor on the engine that is monitored by the
OEM ECU. In this configuration, the sensor is wired to the Pluto MAP Sensor input without a pull-
up resistor. Tap-In mode is only compatible with systems where the OEM ECU also uses a 5-volt
reference signal and an internal pull-up resistor. In this mode, the Sensor Calibration option is


http://www.spitronics.com/
https://spitronics.com/information/Software/Windows%20Software/Cosmos%20Installer%20V1.0.7.zip

visible but serves no functional purpose and can be disregarded. These temperature curves are
not always accurate as different pullup resistors may be utilised.

Water Temperature Sensor

4 Sensor Cenfiguration Water Sensor
Water «| Enable 1Cr

all| Sonsor Calibration

This is the primary sensor of the product and cannot be disabled. Water temperature readings can
be obtained either through the Water Sensor input or the MAP sensor input, depending on MAP
sensor selection (see the previous topic for details).

Water Temperature Calibration n
NTC Resistance 208 K Ohm

Hot Calibration o °c

Water Temperature: 75 *C ¢ Ok

The water sensor includes five logarithmic NTC resistance curves, calibrated for various sensors
with resistance values of 1k, 2k, 2.5k, 3k, and 4k. Selecting a different curve using the up and
down arrows will prompt the software to refresh and load the new calibration curve. To find the
closest match, set Hot Calibration to 0. Measure the engine temperature when it’s hot, then scroll
through the sensor options to find the one closest to the actual temperature. This reading can be
checked at the bottom of the calibration box or on the real-time display.

Water Temperature Calibration n
NTC Resistance 20F% K Ohm

Hat Calibration 3fe] C

Water Temperature: 78 *C ¢ Ok

Once the closest curve is selected, fine-tune the calibration at operating temperature, generally
above 90°C. Use the Hot Calibration setting to add or subtract degrees from the software reading
to align it with the actual engine temperature. This adjustment moves the entire curve up or down,
ensuring accurate readings at the critical temperature points for fan activation.

POT Sensor
4 Sensor Configuration POT Sensor
POT & Enable

POT Selection Launch (3 CR) 1



This setting is locked and cannot be modified. It is enabled by default to display the POT analog
bar, indicating the percentage duty cycle output to the fan, which is particularly useful for
diagnostics.

POT 90 %
|

Crank — Manual Override

4 Sensor Configuration Crank TDC Sensor
Crank TDC ¥ Enable

PP T
Orientation - [Falling Edge]

This setting activates the override feature, allowing the driver to manually switch the fan to
maximum speed during racing or spinning to prevent the engine from reaching peak temperature
before the fan would automatically engage.

m Ena blE E Ena blE

When set to "Off," the feature is disabled if not in use. When "On," an On/Off switch must be wired
to the Crank Input of the Pluto (refer to the wiring diagram). The Orientation arrow does not impact
this setting, and the jumper for this signal must be configured for Hall mode.

Cam Home — Aircon Override

4 Sensor Configuration Cam Home Sensor

Cam Home Enable

Crientation - [Falling Edge]

Synchronizing Tooth

This setting configures the air conditioning (A/C) system to activate the PWM fan. When enabled,
the A/C can override the fan to operate at a minimum duty cycle sufficient to cool the condenser
radiator. However, if the fan is already running at a higher speed due to temperature requirements,
the A/C override is disregarded.

i1 Enable & Enable

When set to "Off," the feature is inactive. When set to "On," a signal from the A/C circuit must be
wired into the Cam Home Input of the Pluto device (see wiring diagram). There are two wiring
options depending on the A/C signal type, which could be either 12V when active or ground when
active.

Crientation - [Falling Edge] J Crientation - [Rising Edge]

The downward arrow selects activation when the signal is ground (earth). The upward arrow
selects activation when the signal is a positive 12V.

Synchronizing Tooth E



This setting also specifies the minimum duty cycle percentage at which the fan should operate
during A/C activation.

Caml
4 Sensor Configuration Cam 1 Sensor
Cam 1 »| Enable
Orientaticn - [Falling Edge
Cam Intake
TPS vs RPM

This setting does not impact operations but only activates the Cam Matrix block for tuning
purposes. It cannot be modified.

Features

Engine Information

4 Features Engine Information

EEl e Tune/Map Information

Mame Spinning ECU

Madel Startup Map

{1 Enable Android Communication

These features are purely for reference and do not impact operation. The tuner can add notes in
the map, such as the customer’s name and engine model, for future reference. If the Android
operations box is selected, the Enable Android Communication block will be checked. This feature
is activated by the manufacturer upon request and may incur an additional fee.

General Purpose Outputs

4 Features General Purpose Outputs

General Purpose Qutputs Output Selected | Output 1 ol 1cr

Driver Cutput LV Negative Output 1

Output Settings

Water Temperature ¥

This page is used to set up the temperature limits for all four fans. Each fan output activates when
the temperature exceeds the Max setting, in this example, 99 degrees. The fan will switch off
when the temperature drops below the Min setting, here set to 92 degrees. This creates a
deadband to either keep the fan running within a specified range to cool the system or to prevent
the fan from switching on and off erratically at the activation temperature.



Cutput Selected | Qutput 1 v

iOutput 1
Cutput 2
Cutput 3
Cutput 4

Select the fan or output you wish to adjust.

Clutput Selected | Qutput 2 -

Driver Cutput LV Megative Output 2

Qutput Settings

Mot Used M
Mot Used

RPM

Wacuum

4 TPS

‘Water Temperature

Air Temperature
POT Value
Battery Voltage
Altitude

Fuel Pressure
Lambda

Timing

Injector

Select either Water Temperature or Not used for this Output.

Select minimum and maximum temperatures for this output.

Note that the output is low current outputs and cannot drive fans directly. It must be used with a
Relay for the On/Off type fans. There is also a freewheel diode on each Relay. See the wiring
diagrams.

Graphs

4 Graphs
Water Graph

This setting does not affect operation but will show because the water sensor is activated. You can
ignore it or the graph settings.



Matrix

Cam Intake Matrix

4 Matrix | RPM Increment s
Cam Intake Matrix L

MAP vs. RPM matrix - Timing Degrees

00 125 250 37.5 50.0 62.5 75.0 87.5100.0

The cam matrix is used as a graphical input to facilitate understanding. This software can display
matrix values in graphical form, as shown on the right side. First, you need to understand how
these fans operate. The two popular types are BMW and Spal fans. BMW fans require a 0% duty
cycle to be off. As the duty cycle increases, the fan will spin faster until it reaches a maximum
value of x%. In contrast, Spal fans require a 90% duty cycle to be off. As the duty is reduced, the
fan will increase in speed until it reaches a maximum speed at approximately 10% duty. Thus, one
fan exhibits a positive slope, while the other exhibits a negative slope. The duty cycles mentioned
are not necessarily accurate but have been observed from customer tunes.

For explanation purposes, the fan limits were set as follows:

QOutput Settings

Water Temperature A

This means the fan will start at 93° and stop at 89°. However, the fan speed must be adjusted
accordingly to increase airflow as the engine temperature rises.

To adjust the different duty cycle values for the fan output, we use only the top row in the matrix,
which contains 9 values. The top white row is included to indicate what the values represent
according to your limits. The maximum value is indicated in black at the 0 RPM mark. The fan will
only switch on at 93°. This corresponds to the 100 RPM block. The green value represents the
duty cycle percentage for the output.

I a2 23 Q4 95 24 a7 95 oo 100 ‘

8

M

§ § g g g
n this scenario, the duty cycle will be 30%. If the temperature increases to 94 degrees, a 44% duty

cycle will be sent to the fan. As the temperature rises, the fan will receive increasingly higher
values until it reaches 90%, which is the fan's maximum duty cycle. If you want the fan speed to



increase more dramatically over a smaller temperature change, you can make the steps larger so
that 90% can be reached within 3 or 4 degrees. The remaining blocks must then be set to 90% to
maintain this speed if the temperature continues to rise. During the phase when the temperature is
above the maximum limit, the green LED will be illuminated.

When the temperature decreases, the duty cycle will be reduced to 30% at 93°. This will be the
deadband duty, and the fan will maintain this value until the temperature drops below the lower
limit of 90°. Consequently, the fan will switch off at 89°. During this deadband phase, where the
temperature is below the maximum and above the minimum limit, the red LED will be illuminated.

Off Duty %
10

This block represents the off-duty cycle. For BMW fans, it may be set to 0%, while for Spal fans, it
may be 90%. Your fan may differ, and you will need to adjust this value until the fan stops working.
You should perform this adjustment when the car is cold or below the specified temperature.

Deadband Duty

This deadband duty represents the fan speed between the specified limits. You need to choose a
high enough value to ensure that the fan can effectively cool the engine down to below the low
limit; otherwise, the fan will run continuously. It is advisable to make this adjustment on a hot day.
During the deadband phase, the green LED will be off, and the red LED will be on. If any of the
override features are activated, both LEDs will illuminate.

Maximum Duty

This block represents the full speed of the fan. If the temperature exceeds this point, the duty cycle
will remain active on the output.




Real-Time values

WATER

53*

This is the actual temperature from the sensor on the engine.

POT 40 %
I

This is the actual duty % value on the output of the PWM fan.

CREDITS

1

This is the activation status of the Pluto.
1 — Normal mode
2 — Normal mode plus Android mode.

Not used — Ignore

Map 0.00 Bar

Not used — Ignore

LED Indication

Power is on. PWM Fan is off.

Power is on. PWM Fan is controlling above the maximum temperature limit.

@00 000 000

Power is on. PWM Fan is controlling in the deadband between Min and Max limits.

@00

Power is on. PWM Fan may controlling but and override button or aircon is activated.



Pin Layout & Drawings

Fan Control
Wire Colors software| Pluto /2 Input / Outputs [software Wire Colors
Priorityl Priorityl
E37 12 Way Input E37
Red Water Stand Alone Water Temp| 7 | 1 |Air Temp
Lambda| 8 | 2 |TPS
+5VoltOut| 9 | 3 |[MAP Water Tap In Blue

Orange lgnition +12 Voltlgn| 10 | 4 |GND Water Earth Black
Red Aircon Override TDC Sensor| 11 | 5 |TDC Power
Red Manual Override Crank Sensor| 12| 6 |Crank Power
E39 10 Way ECU E39

N1 Ground| 6 | 1 |N2 Ground

N3 Ground| 7 | 2 |[N4 Ground Black/Orange

N5 Ground| 8 | 3 |[N6 Ground Black/White
Black/Brown GP4 Fand RPMOut| 9 | 4 [RelayOut GP3 Fan3 Black/Orange
Black/Yellow GP2 Fan2 GP20Out| 10 | 5 [GP1 Out GP1 Fanl Control |Black/White
USB 6 Way USB USB

Programmer 2 Programmer 1

N/C Jumper Select (Tuning Pot)| 4 [ 1 |(Dual Map Sw) |Jumper Select N/C
Yellow Receive| 5 | 2 |Transmit Green
Red 4+5VoltOut] 6 | 3 |GND Blue




Ign+
Pluto Fan Controller Ver 1.1 T
L Ign Power - Orange 86 30
Last Changed: 26/10/2024 1A Diode Electric Fan
Black/Yellow 85 ﬂ 87 + =
-
[GP1 PWM Fan | GP 2 1
Jumper Settings ’
J1J2 J3J4 J5 J6 OE_o.:m_
il oyt BackWhite + Fuse  ToBatery + 6A Diode
npu lgn+
B g U i
Ign Power - Orange 86 30
To Program the unit place J1 1A Diode Electric Fan
and J2 in the up position. —
Black/Orange 85 ﬂ 87 + -
@)
[ ] J GP 3
o ) L
= (N
) || ) Optional
—~ [ ] ~ 6A Diode
(ol Ign+ Relay Fuse To Batery +
5 2 T
2 c Ign Power - Orange 86 30
m m B = 1A Diode Electric Fan
Mu. 3 & Ign+
(o) ®)
' \_Orange - Ign Power T (AC] \ Black/Orange 85 W 87 + -
O 3
m Red J GP 4
= Blue Earth Temperature Sensor
Earth to the bod [Airconditioner Override | Water Optional
Standalone 6A Diode
Red
Blue Earth
P1 P2
[N LS [Manual Override Switch |
7(8|9 10112 617(8]940 \
1]12]3]4]5]6 112131415
Harness Pin View Harness Pin View
1. 1 Ign+ |Led's Functions
2. 2. i Yellow - Power
3.Blue - WaterTapIn 3. T Ignition Power Green - PWM Fan Active
4.Black - GND 4. Black/Orange - GP3 <+ Eath Red - Override Active
5. 5. Black/White - GP1 PWM Fan - .
6. 6. Terminal Connections
7.Red - Water Standalone| |7. with the same name
8. 8. are tied together
9. 9. Black/Brown - GP4
10. Orange - +12V Ign Input 10. Black/Yellow - GP2

Aircon Override
Manual Override

11.Red -
12. Red -

Connector Pinouts

Connector Pinouts




E37 Input Harness

Last Changed: 09/03/2015

12 11 10 9 8 7 12 Way Female Plug

[ ] ® [ ] [ ] o ® Rear View
P/N CP-01112010
6 5 4 3 2 1 Pins CP-01100101
[ ] L ] ® ® [ ] [ J
3
% c
o ol © = |
g &3 o3 &
Orange 0.5m x 0.5mm2 y,
2.1m x 3 Core Screened cables are 0.5mm2
— < << o
AC 2.1m x 2 Core J
AR
MAN 1m x 2 Core

A
A

Blue
Screen
Blue
Screen
Screen

Black 0.2m x 0.5mm2

P
L 4




E49 Output Harness

Last Changed: 22/10/2024

10 9 8 7 6 10 Way Female Plug
Rear View
q [ J [ ] (
L4 PIN CP-01110010
Pins CP-01100101

Black / White
Black / Yellow
Black / Orange
Black / Brown

Black / White  2m x 0.5mm2 P,
Black / Yellow 2m x 0.5mm2 Y,
m Black / Orange 2m x 0.5mm2 Y,
Black / Brown 2m x 0.5mm2 Y,
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