EXP Bus Alternative for Subaru 072603

Message: 7

   Date: Sat, 26 Jul 2003 02:11:49 -0000

   From: "wallaceenga" <wenga@svtv.com>

Subject: Re: Use of the EXP BUS

--- In subaruaircraft@yahoogroups.com, "Richard E. Tasker" 

<retasker@o...wrote:

Gary, Jan:

I don't want to create a big controversy and I am not trying to say 

that it is a bad solution, but I would like to know the reasons for the 

recommended use of the EXP Bus - advantages and disadvantages.

Dick Tasker, RV9A 90573

Waiting for the fuselage

Hi Dick,

I have also made the decision to not use the EXP Bus.

Listed below is a general summary of the way I am planning on 

powering the circuits unique to the Subaru installation for the 

Groups critique and suggestions.

The Subaru engine has two critical electric  powered components, the

ECM and an EFI fuel pump that must have power to keep it running.

To power these components we have the one alternator and two 

batteries.

I am planning on having a Main Bus powered from the Main battery via 

the Master Contactor Relay.

The other Aux battery will directly power an Aux Hot Bus which will 

have only two possible feeds from it --- the ECM and the Aux EFI Pump.

The ECM will always be powered via a Double Pole Switch from both the 

Main Bus and the Aux Hot Bus.

In order to keep the two busses isolated from each other, both these 

feeds to the ECM will be thru a Schottky Diode in each feed line.

Eric Jones of  http://www.periheliondesign.com/ sells these Shottky 

Diodes (IR 100BGQ030) in a epoxy-potted module for mounting with 

either ¼" Fastons or 8-32 studs for $18 each. 

The neat thing about the Shottky diodes is that they only have about 

0.3 volts Forward Voltage drop, which could become important if 

running on only battery power.

I am also planning a third Emergency Feed from the Aux Hot Bus to the 

ECM via an Emergency toggle switch in the very remote possibility 

both normal feeds failed.

The other critical component, the EFI pump, will be normally powered 

from the Main Bus with the Aux EFI pump backing it up from the Aux 

Hot Battery Bus in a Standby Mode via the Failover Pressure Switch 

and Fuel Pump Auto-Failover Relay just as shown in the Subaru

Installation Guide.

The other consideration is a way to parallel the Aux Battery for 

normal charging from our only alternator, but still have it 

automatically isolate itself in the event of an alternator failure or 

catastrophic short / failure on the Main Bus.

Eric Jones of  http://www.periheliondesign.com/ also sells a Low 

Voltage Warning and Aux Battery Management Module, that was 

originally designed by Bob Nuckolls but now has been redesigned, and 

made into an SMT epoxy-potted module. 

It is only about 1" X 1.5" X 0.3" and weighs less then ½ ounce.  Sells for $52 and will also require an aux batt contactor for about $25.

This device will  monitor the voltage on the bus, turn on a bright 

LED when the voltage has fallen below (or above) a safe value (13V) 

and switch off the auxiliary battery contactor, isolating the Main 

and Aux busses. 

The auxiliary battery contactor in this case only permits the relay 

contacts to be closed ---  paralleling the Aux Battery to the the 

alternator with normal charging voltage. 

A alternator charging  circuit fault will  open the aux battery 

contactor, isolating the two busses and turn ON The Low Voltage 

Warning LED --- everything is still powered, but of course with 

battery power only.

In this case, turn OFF non –essential loads and start heading for 

nearest suitable landing airport.

The rest of the circuits are from the Main Bus, via fuses and

CB's like any other generic (Old Fashioned airplane :)

Critique and suggestions from anyone are welcome.

Wally Enga

RV7.

Message: 15

   Date: Sat, 26 Jul 2003 05:20:49 -0000

   From: "wallaceenga" <wenga@svtv.com>

Subject: Re: Use of the EXP BUS

Hi Wally - sounds like you have thought through the many different 

Aspects and come up with a good design. The only thing I wonder is, do you 

have a contactor on your main battery with overvoltage protection? If you 

have that in addition to the rest of the very sensible things you're 

doing, you should be in great shape. :)

mcb

-------------------------------------------------------------------

Matt Burch        | "If it's not on fire, it's a software problem."

mcb@s... |       http://www.ambrosiasw.com/~mburch/
-------------------------------------------------------------------

Hi Matt

Yes, I am installing a  B&C crowbar Over Voltage module to both

ground the field and a contactor to open the B-Lead (Output) of 

the alternator in the very remote case of a complete self -induced 

overvoltage runaway.

May be somewhat perinoid after 37 years on Boeings with not only

the ability to trip off the field and generator output breakers, but 

also the capability to disconnect the generator constant speed drive 

and prevent the generator from even turning --- hmmm maybe an auto

alternator drive belt cutter :)

When you think these remote possibilities through – just an 

alternator failure, itself is almost a non-event (AS LONG AS YOU KNOW 

IT HAS HAPPENED).

You will have at least an hour or almost a 200 mile radius to find a

suitable landing airport.

A  complete runaway overvoltage of the alternator could become 

catastrophic in very short order.


Wally Enga

RV7 

Date: Sat, 26 Jul 2003 05:10:45 EDT

   From: eaainc@aol.com

Subject: Re: Re: Use of the EXP BUS

In a message dated 7/25/2003 11:43:29 PM Eastern Standard Time, 

mcb@sunflower.com writes:

Hi Wally - sounds like you have thought through the many different aspects

and come up with a good design. The only thing I wonder is, do you have a

contactor on your main battery with overvoltage protection? If you have

that in addition to the rest of the very sensible things you're doing, you

should be in great shape. :)

mcb

Not against new thinking but using several components to make up one pre-made EXP does not seem to bring about reliability in my opinion.  More wires and connections.

Jan

072703

Message: 5

   Date: Sat, 26 Jul 2003 17:12:34 -0000

   From: "wallaceenga" <wenga@svtv.com>

Subject: Re: Use of the EXP BUS

--- In subaruaircraft@yahoogroups.com, "Randy Crothers" 

<rnvcrothers@c...wrote:

Wally,

    You did not mention why you are choosing not to use the exbus.

I think one of the main reason Jan recommends the use of it is to try to

keep some uniformity among the users of his engine package. Unless there is

some obvious fault in the existing system why reinvent the wheel? I

think some pretty knowledgeable people have reviewed the exbus and associated wiring.

As more builders put it to use perhaps a few more refinements will

be made that newer builders will be able to take advantage of. Rolling your

own puts you in a different category.   I am interested to know what you dislike in the existing design. I am just starting my wiring and I am a novice at it so other opinions are valuable to me.

    Randy

Randy,

Primarily, I like the simplicity of having two independent and 

isolated busses to power the critical components on this engine. 

The likely hood of completely loosing both during any one flight 

would be extremely remote.

Also, I think with all the loads I am putting in this panel --- full 

IFR, heated pitot, lights, 2 axis auto pilot, etc , would be very 

close to the max current handling capability of the EXP BUS. I am 

aware there are workarounds for this limitation, but that kind of 

defeats the purpose of using the EXP BUS in the first place.

I also want the Main battery master relay mounted right next to the 

battery and definitely do not want to bring the big and possibly 

noisy  alternator cable into the cabin to hook it up to the EXP BUS. 

Prefer to protect this cable with a current limiter again, mounted 

right next to the battery. I am sure there are also work arounds to 

do this with the EXP BUS.

Finally, I am not a fan of the self-resetting feature of polyfuses.

There are so called "experts" on both sides of this issue,

but I still prefer plain CB's and fuses. Boeing still uses them in their latest $150 Million dollar 747-400'S and they should work fine 

in my RV7 :)

If you want some more info on the EXP-BUS from various list-servers, Bob Nuckolls has these archived on his site.

http://www.aeroelectric.com/articles/expbusad.html
and

http://www.aeroelectric.com/articles/expbusthd.html
Wally Enga

RV7

Rayburn,

I agree with Matt about keeping it simple as possible.

Using a diode in each feed line from your main and standby bus to the 

ECM will keep the two busses isolated from each other in case of a major fault on one of them and still keep it supplied from the other 

bus.

The only downside of this arrangement is the slight 0.3 Volt drop across the diode which will cause a slight reduction in capacity when down to battery only power --- should be an almost neglible amount though.

For the EFI pump arrangement, I really like the setup Gary and Jon have in the Subaru Installation Manual. 

The Failover Pressure Switch and Auto-Failover Latching Relay will work the same way with your Main and Standby Bus sources ---- the EXP BUS is not needed to do this.

Wally Enga

RV7

Message: 16

   Date: Sun, 27 Jul 2003 01:18:36 -0000

   From: "fabianrv9a" <flefler@broward.org>

Subject: Re: Use of the EXP BUS

The Aeroelectric Connection now provides a Backup Battery Management 

Module (about $70.00), which I will use in the event I decide to go 

with my own electrical design instead of the EXP.  The module can be 

found here: http://www.aeroelectric.com/Catalog/AEC/9005/9005.html.  

I say I may because I am so busy, sometimes I just want to take the 

easy way out.

However, I strongly believe that Gary would have never designed the 

electrical system aroud the EXP, if it wasn't for the fact that it 

has the built-in battery management features.  I think if this 

module had been available then, he would have used that instead, and 

designed a system using Bob Nuckell's approach.

I believe the EXP is a great product for ultralight aircraft because 

of the limited space available to them for wires, buses, switches.  

But, for the rest of us, I think there is better.  Besides, is there 

anyone outhere who believes that the EXP is faily priced?  Most 

builders are spending over $450 for this thing, not including the 

avionics saver and voltage protection thingy.  The Aeroelectric 

Module plus all the other electrical devices in Gary's part list 

would bring the total below that.  I know we have to buy buses, 

switches, etc.. but this module now allows for the design of a 

system that could incorporate all of the safety features Gary worked 

so hard to put in place, but with NO EXP.

Fabian

P.S I don't want to start a war.  Just thinking outloud.

