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Email     kestrel@acornengineer.co.uk
                                     THE KESTREL 90 (12VOLT)                                             APRIL 2007
For use with NEGATIVE EARTH alternators having electronic voltage regulators.

INSTALLING.  Remove the lid to reveal 2 fixing holes.   Fix in an accessible position free from excess moisture and vibration.   Connect using at least 1.0mm2 wire.   There is no set limit to the length of cable runs, but try to keep them under 3m long. 

WIRING.  Connect the 4 wires to a 4 way terminal strip, then follow one of the following wiring diagrams appropriate for your system, which includes the wiring of the energising relay. 

    WHITE wire - connect to battery negative.

    RED wire - the voltage sensing wire.   Connect to the battery bank to be monitored (usually the           service batteries), OR in the case of a system using a battery changeover switch, connect to the common pole of the changeover switch.   NEVER RUN THE SYSTEM CONTINUOUSLY unless the red wire is connected to the charging circuit.    

    BROWN wire - power supply to the unit.   Connect via the energising relay as per diagram.

    GREEN wire - alternator 'field' connection.   The alternator DOES NOT have a ready made field terminal.   You need to make a special connection to one of the two brushes.   If you advised us of the alternator type, we may have enclosed a special instruction sheet telling you how to do this.   If you cannot tell which brush to connect to, you can find out by performing the following test procedure.

Connect a short wire to each brush, and put the two ends into a terminal block for safety.   Run the engine normally and measure the voltage on each wire in turn (with respect to battery negative) and note the readings.   You should observe one of the two following sets of conditions.

TYPE A alternator (the majority of alternators)

1 brush should read a constant voltage (13.8 to 14.4volts)

1 brush should read a very low voltage immediately after start up (as low as 1 or 2 volts) and         then slowly increase to about 8 to 10volts by which time the alternator output will have               dropped off.

TYPE B alternator

1 brush should read a constant ZERO volts (or virtually zero) because it is connected to battery      negative.

1 brush should read about 10 to 12volts immediately after start up, and then slowly fall to a            lower value of 3 to 4 volts by which time the alternator output will have dropped off.  

In both cases you connect the GREEN wire to the brush having the varying voltage, and internally set the Kestrel for type A or type B operation as appropriate.   You MUST NOT connect the GREEN wire to the brush carrying a constant 14 volts, nor to the brush which is at constant ZERO volts.   To do so will damage the unit and possibly the inbuilt regulator also.




PREPARING TO RUN
After wiring in the Kestrel 90, check the two 'Internal Settings' to make sure they are correct for your alternator.   The diagrams below show how to set these for either Type A or Type B alternators.  The great majority of alternators are Type A and we pre-set the Kestrel 90 for Type A operation.  

Ensure the alternator output cable is sound and capable of carrying the alternators full output, and that all connections in the charging circuit are in good condition.

Now start the engine and put the switch to ‘on’.   If you have followed the wiring diagram the Energising Relay will only operate once the alternator has started charging.   When the Energising Relay operates the RED LED will light up.  The GREEN LED will light up shortly after.   There will always be a delay after the RED LED comes on and before the GREEN LED lights up.      

ADJUSTING THE CHARGING RATE 
Ideally you should have an Ammeter in your charging circuit to monitor the charge rate, and a Voltmeter to monitor the Battery condition.   If you do not have a permanently installed ammeter, consider fitting one, or else you can use a simple induction ammeter which you temporarily 'clip on' to the charging lead (please contact us for further advice - we can supply all types of ammeters and voltmeters).

Inside the Kestrel 90 is a small blue potentiometer near to the GREEN LED.   Turning this will increase or decrease the alternator charge rate.   The potentiometer works as follows:

TYPE A - turn clockwise to INCREASE charge rate, and anticlockwise to DECREASE.

TYPE B - turn anticlockwise to INCREASE charge rate, and clockwise to DECREASE.

To adjust the charge rate, temporarily disconnect the Kestrel 90 (eg undo the Brown wire) and run the engine normally until the alternator charge has fallen away.   Now reconnect the Kestrel, wait until the GREEN LED comes on, then turn the potentiometer to alter the charging rate, observing the result on the ammeter.   

You should aim to set a charging rate equal to 10% of the service battery amp hour capacity, eg if you have three 100amp hour service batteries, ie 300 amp hours total, then set the alternator to charge at 30amps (10% of 300).   We advise you to never set a charging rate which is more than about 2/3 of the alternator capacity.   ie if you have a 55amp alternator, do not set the charging rate higher than approx 30amps.   This is to compensate for the fact that Boat Engine alternators are usually very poorly cooled.

OPERATING BEHAVIOUR
The RED LED indicates power is connected to the unit, and it is switched on. The GREEN LED indicates that the unit is in Hi-Charge mode.   When the batteries become fully charged, the Cut off voltage level will be reached at which point the unit will switch out of Hi-Charge mode, and the GREEN LED WILL GO OUT, leaving only the RED LED on.   The unit WILL NOT reset unless you stop the engine OR you switch off the unit for about 2 seconds, (all LED's will go out) then switch it on again.    If you reset the unit, the RED LED will come on instantly followed shortly after by the GREEN LED.   You will then see the charge rate increase again.  If the batteries are already full charged, the voltage will rise very quickly and the GREEN LED will switch off almost immediately.

Note the metal box can get warm or even very hot.   This is quite normal, as it is used as a heat sink for the power transistors.   The KESTREL 90 cannot under any circumstances make an alternator exceed its maximum output.   It can only regulate the alternator up to its maximum or less.














































MEASURING VOLTAGES

If you wish to take voltage measurements, we recommend using a multi meter for accuracy.

Measuring battery voltage.   Measure across the battery terminals to get a true reading of battery voltage.   You can also take a reading across the two fuses inside the Kestrel.   The reading across the fuses should theoretically be the same as that across the battery, but in practice it will probably be slightly lower.   If the difference is large, you are experiencing volt drop, which is very undesirable as the Kestrel will think the battery voltage is lower than it really is.    This should be investigated and cured (wires too long or too small).

Measuring cut-off voltage setting.  See diagram below.   The Kestrel has a fixed reference voltage which can be measured at point 'R'.   The voltage at 'A' is proportional to the Actual battery voltage.   When the voltage at 'A' exceeds that at 'R' the unit will cut off.

The voltage at 'A' will be always be approx 2/3 of the actual battery voltage, so that when the battery voltage reaches 15.4 to 15.5 volts, the voltage at 'A' will reach 10.5 to 10.6 volts.

The reference voltage at 'R' is factory set and should not normally need altering.   WITH ENGINE RUNNING AND ALTERNATOR CHARGING the reference voltage at point 'R' should be approx 10.5 to 10.6volts when measured with respect to the negative fuse 2.  Wait 1 minute after the Kestrel has activated before trying to measure this setting.   If necessary the reference voltage can be adjusted using the potentiometer near to the RED LED.   


SAFETY IN USE
In rare circumstances an alternator regulator failure can cause the alternator to overcharge.   If this happens, the engine should be stopped and the Kestrel or the alternators own regulator should be disconnected.   If overcharging is allowed to continue for extended periods it may result in damage to the alternator and batteries (modest periods of overcharging will rarely cause a problem).  If the use of your craft is such that there may be times when you might not be able to easily stop the engine without putting yourself in danger, then you may wish to consider fitting an alternator 'Kill' switch, which can prevent overcharging without harming the alternator.   To do this requires fitting an on/off switch in the alternators field circuit, and the enclosed diagrams show how to do this.   We would normally only expect sea going craft or craft using tidal waters to consider this option, inland craft would not usually ever be in such circumstances.

NEVER ISOLATE ALL THE BATTERIES WHILST THE ENGINE IS RUNNING.   YOU MAY DAMAGE YOUR ALTERNATOR BY DOING SO.

FAULT FINDING

Always monitor the progress of your battery charging, by observing your voltmeter and/or ammeter.   With the engine running, and both the RED and GREEN LED's on, the system voltage should not at any time exceed 15.5volts.   With the GREEN LED off (but the RED LED still on) the system voltage should be exactly as with the alternator operating normally, ie approx 13.8 to 14.5volts.   If your system operates outside these limits then a fault should be suspected, and investigated without delay.

If the system voltage rises above 15.5volts the following should be checked:

a) Check the RED wire.   If this has broken, the charge voltage will rise continuously.

b) Ensure the battery to which the RED wire is connected is actually in circuit and has not been accidentally isolated.

c) Hold down the test switch.   All LED's should go out.   If the charge current/voltage drop to normal levels, this indicates that the Kestrel's input stage may have failed, or the voltage cut off level may have been inadvertantly altered.   Check the cut off setting as described above.   If this is correct disconnect the Kestrel 90 and return the unit to us for service.

d) If holding down the test switch has no effect and charging continues at high level, this indicates the Kestrel's output stage may have short circuited or the alternators own regulator may have failed.   Completely disconnect the Kestrel.   If normal operaton resumes, return the Kestrel for servicing.   If normal operation does not resume, have the alternator checked.

If the Kestrel appears to make no difference to the charge rate, even though the GREEN LED is on.
a)  Check the correct alternator brush has been selected, and check the alternator 'type'.   (you can confirm these things by carrying out the voltage measurements referred to on page 1). 

b)  Check the Kestrel's internal settings are correct for alternator type.    

c)  Check Green wire is actually connected.

d)  Check the current adjust potentiometer has been correctly set (if this is left set too low, the charge rate will NOT BE ENHANCED) - remember this check can only be done effectively once the normal charge rate has fallen off.    

e)  Check alternator running speed.  If speed is too low, output will not increase.   Try increasing engine speed.

f)  Check fan belt.   If alternator is slipping, output may be stopped from increasing.

If problem not resolved contact ourselves.
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WIRING DIAGRAM - SPLIT CHARGE RELAY          	                              DRG No. K90SCR
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WIRING DIAGRAM - SPLIT CHARGE DIODE          	                              DRG No. K90SCD
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WIRING DIAGRAM - BATTERY CHANGEOVER SWITCH                DRG No. K90BSC
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Diagram showing Kestrel with lid removed, and points ‘A’ and ‘R’ at which to take voltage measurements











 			         ON        OFF





RED LED                           SWITCH                 GREEN LED





BLACK WIRE


ON RH SIDE





GREEN WIRE ON PIN 1





CURRENT


ADJUST POT





VOLTAGE CUT-OFF 


SETTING POT





INTERNAL SETTINGS FOR 'TYPE A'





INCREASE


CURRENT














			      ON            OFF





RED LED                           SWITCH                GREEN LED





BLACK WIRE


ON LH SIDE





GREEN WIRE ON PIN 2





CURRENT


ADJUST POT





VOLTAGE CUT-OFF 


SETTING POT





INTERNAL SETTINGS FOR 'TYPE B'





INCREASE 


CURRENT








