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Installation Manual

M0O260-NC Beta version 1.8

Click an engine or scroll to next page to continue




Welcome to the ULPower Interactive Installation Manual Beta L:8on==

Thank you for choosing ULPower Aero engines to power your aircraft. This manual will provide you with basic in
on correct engine installation which is a requirement for safe engine operation / safe flights. We recommend to st
manual carefully.

This manual is an interactive support document, best viewed in Adobe Acrobat reader, with links and references to
42 dzNDS3a P adzOK £ Ay 503 ONMiheb®k difriSidelaytl D& as a manual, some of the links
not work without an active internet connection (your network connection charges may apply for external linking).

. 2dz Y& &aAYLX e WEONREEQ UGKNRAdAK GKS Yl ydzZ t o LT &2z
download the Adobe Acrobat Reader to enable the links. Using the links will make use easier. Each page has a refgre
the top right of the page, making reference when speaking to another manual user easier

,2dz YI e Ftaz2 |ftogle&a NBOdzNY lyzlickingddh the?ULPoivar Bgoipa thet tdp Hgb
each page.

Please verify that you use the latest manuals available from ULPowép://ulpower.com

Regards
<4< Ml The ULPower Team (emiifo@ulpower.con)

E&OEApril205


http://ulpower.com/
mailto:info@ulpower.com
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How to get the most out of this manual U_PEER

AERO ENGINES

9 OK aSOlA2Yy KI QuickzudegDeatailed guideasd Téckhidad duideivith a corresponding icon (see right). The quick
guide pages are aimed at the experienced ULPower installation technician who is looking for a memory jogger. However, we
recommend reading through to the more detailed guide contents for all installations. Where applicable there are links to .’

ULPower.newshe ULPower YouTube channel and various other outside resources, for those interested in finding out even more Quick
These links and the external content may be updated and extended at any time. Guide
Reading the full installation manual and using the wide range of other resources available from ULPower, increases gulge kvl
should help you both enjoy and succeed in your ULPower Aero Engine installation.
This manual is provided to assist/inform and does not replace reference to experienced engineers nor compliance wit®@Btal or Detailed
requirements. We advise full compliance with industry good practice and as a default compliance with standard documeasthsuch Guide
FAA Maintenance Technician HandbobkAH-8083-30), Aircraft Wiring and Bondind\C 2199) and Acceptable Methods, Techniques
and Practiceg Aircraft inspection and RepalAC 43.1R Enjoy your ULPower installation.

Technica

Guide

eradma T)j e
Our Video Channel

Ml



https://www.faa.gov/regulations_policies/handbooks_manuals/aircraft/
https://www.casa.gov.au/standard-page/ac-21-99-aircraft-wiring-and-bonding
https://www.faa.gov/aircraft/air_cert/design_approvals/field_approvals/field_approv_regs/
http://ulpower.news/coming-soon
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A The engine should only be installed and placed into operation by persons familiar with the use of the engine and infdnresghwit
to possible hazards.

A This noncertified engine is designed for possible application on aircraft used in VFR conditions which have the capabilities of

controlled gliding without engine power.

It should be clear that the choice, selection and use of this particular engine on any aircraft is at the sole discregepansibility

of the aircraft manufacturer, assembler and owner/user. ULPower makes no warranty or representation on the suitability of its

engine's use on any particular aircraft. Furthermore, ULPower makes no warranty or representation of this engine'sysutiabilit

any other part, component or system which may be selected by the aircraft manufacturer, assembler or user for aircrattaapplic

Use the appropriate tooling when installing the engine.

Engine is delivered in "dry" condition (without oil). Before putting engine in operation it must be filled with oil acdording

specifications in the operating handbook.

Never (test)run the engine without a propeller or flywheel as this will inevitably cause engine damage and present afhazard o

explosion.

Propeller/flywheel and its attachment with a moment of inertia in excess of the specified value must not be used and esigiases

manufacturer from any liability.

Improper engine installation and use of unsuitable piping for-fuegloling and lubrication system releases engine manufaatfiem

any liability.

Unauthorized modifications of engine or aircraft will automatically exclude any liability of the manufacturer for sequi@magke.

Do not use a protective device (e.g. a fuse) essential for the engine, to protect any other circuit

Do not install unnecessary protective devices for the alternator and the regulator rectifier

ALyadrtt LINGSOIAGS OFLJA G2 LINRPGSOO agAi0OKSa SaaSyaalt G2
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Your new engine has been bench run before being preserved at ULPower, thus warranting proper protection against corab$eastfaf
months from date of delivery from ULPower.

This warranty is subject to the following conditions:

A the engine must be stored in the original packaging as supplied by ULPower.

A the coverings on various openings must not be removed.

A the engine must be stored in a suitable dry and condensation free place, between 5%h#a040°F).

If the engine is stored for longer than 12 months, the following tasks have to be performed every three months:
A crank the engine by hand two complete turns

A inspect for corrosion (e.g. prop shaft). At detection of corrosion, contact yourltdabwerdealer or service point.
A repack engine into original packaging and seal properly.

ULPower offer a factory revision service for stored engines which are outside warranty. Such engines are then releasessmaNg
yearwarranty.

This manual only applies to the newer 'red' ECU and the latest engine versions. If you have a 'black' ECU or an oldeveasmne
please contact ULPower

Once uncrated we recommend entry to service as soon as possible and in the meantime ensure t

4 Ml engine is kept clean and dry with openings covaraav. good engineering practices.
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You can work through the pages of this manual sequentially, or use this page to select section by section to suit your

installation needs.
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Release the metal tabs on the top of the box.

Gently tap to lift the top lid only.

Remove accessories and put to one side.

Using an engine hoist, fit a suitable lifting strap between the yellow lifting hook and

the prop shatft.

Take up the load, without lifting the engine/box

Release the securing wood beams by removing the retaining screws on the side of the
box.

Raise the engine out of the box, avoiding knocking any parts of the engine.

8. Remove the steel shipping plate.

1.
2.
3.
4.

28

~

READMORE @ ! uv-rFon=sRNEWS



http://ulpower.news/unboxing-the-ulpower-ul350is-aero-engine
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Unboxing
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To open the tabs on the box you are best to use a medium sized flat head
screwdriver and, if necessary, pliers and a soft mallet. Lift the tabs to make sure
that the lid of the box can be removed easily. Keep the box lid to hand. You may
use masking tape to cover the sticking up tabs to reduce the risks of scratching
yourself or items. Caution is advised.

Unpack the items around the engine and place them carefully to one side.
Depending on your order, you may have a variety of parts in boxes/bags and
coils of hoses.

Once you have the engine alone in the box, you are ready to remove the en
(and to hang it on your airframe). The engine must first be secured using the
pre-installed yellow lifting hook and prop shatft, using a suitably rated lifting strap

and engine hoist. .

If there are wires attached to the lifting hook, carefully remove the tie wraps
ensure that your lifting strap can enter the hook without fouling any wires.

B T T
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hyOS aSOdzZNBR IyR GKS ¢SAIKG 2F GKS Sy3aAAry
protocols respected) you can remove the screws holding the wooden engine securing
blocks in place.

The screws are fitted from the outside of the box into securing wood sections (these may
vary depending on the engine). Once removed the box will drop away and you can hoist
the engine to the required height to install.

You may need to adjust the position of the lifting strap. To support the weight of the
engine, you may manoeuvre the engine by supporting the cylinder heads, just behind the
rocker coverg; BUT make sure you do not damage the olil lines installed to the lower part
of the head, or any other parts of the engine.

You will also need to remove the
steel shipping plate at the front of
the engine, by simply removing t
two bolts holding it in place with
an appropriate Allen key. This ma
be done after the engine is
securely bolted to the airframe.

4 W (<)
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Offer up the engine to the airframe

Ensure that the rubber antribration mounts and aluminium washers are fitted securely
Insert the mounting bolt

Fit washer and lock nut (DO NOT USE NYLOCKS IN THE HOT ZONE)

Torque the nut25Nm)

Gently release the engine hoist, ensuring that the engine is secure before removing the Ilftlng ’\E
Remove the yellow lifting ring and store securely
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Hanging the engine CLPOnER

AERO ENGINES

Engine Mounts and mounting pins:

Always use a suitable engine mount either from your aircraft supplier or an experienced engine mount manufacturer.
ULPower also offers a design, construction and test service with industry standard report on strength attached.
Several FWF kits and adaptor mounts are already available, contact your ULPower dealer for more details.

IM1.8
11

Engine mount bolts, lock nuts, rubbers and washers come as standard with your new ULPower engine. Engine mounts p#)s 891350

available as spare part$lt M8x70: ULP Part’0208070 / Lock nut: ULP PatH5103080 INCLUDED SINCE SEPT 2019)
We suggest the steel Engine Mount Pin (1) and aluminium Engine mount Washer (2) to be dimensioned as below.
Engine mount pins should be tightened together with the M8x70 cap screw (8.8 Steel/Din 912) and lock nut between twwihriges
correct distance and torque (45mm / 25Nm).
14 100

10 45
e 415

2x80°

1x30°

@18
| @ 14HI (™)

@8

120
@8

@16

@20

18
Aa
w

R4

@14n8

o

Washer ~ Enginemount pin

 p48
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AERO ENGINES

Before mounting the engine to the airframe, apply some silicone
lubricant to the engine mount (1), this will allow the rubber
vibration mounts to slide on easily (2). Insert suitable engine boltg
and nuts (either those provided by ULPower or your airframe
supplier) (3/4). Torque to 25Nm.

Once the engine is securely mounted, gently lower the engine
hoist, checking for any issues, and if all is as it should be, remove}
the lifting strap and the yellow lifting hook (5) (keep the hook and

its bolts safe in case you need to remove the engine in the future)§
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https://ulpower.com/en/engines/manuals
https://ulpower.com/en/engines/manuals
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Exhaust/Muffler LPoneR

AERO ENGINES

The standard exhaust system will need its copper gaskets changed as part of your installation and the tail pipe setie match
YdZF F€ SNXFANFNI YSO® bSg 3FFailSdaszs GFAft LALIST aLINAY3IaE YR Wil oac

1. Remove exhaust tubes (1) I 2,

2. Remove (copper) gaskets (7) A\ D) ,Z,»:

3. Fit new (stainless steel) gaskets (7) B &
4. Refit exhaust tubes (1) > H
5. Carefully thread in manifold screws (3 NOT FULLY TIGHTEN YET C
6. Fit exhaust muffler hanging brackets (H) and clamps (8) g\/? / \ /]
7. Fit muffler (5) with springs (4) V. § <, N '
8. Torque(NOW)screws (3) at exhaust manifold (LONm) LN ‘00
9. Arrange and fit tail pipe (6) and set orientation ~( / H/ i{\
100al N} F2NJ gSER LRAYG F2NIGFAE LIALIS 02 de??fo“ju Py R
11. Remove tail pipe () W

12. Weld spring tabs \\\\\ gz ;
13. Insert tail pipe (6) to muffler (5) and fit springs (4) @ @ e

14. Ensure tail pipes over 200mm long have a suspension point to avoid stresses at muffler port.
15. Install heatshields as appropriate to protect engine mount rubbers/sensors/wires/etc * |
from excessive radiant heat from the muffler/tubes/pipe as may be applicable. ] 5 [

f



http://ulpower.news/coming-soon
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Fitting the Exhaust
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AERO ENGINES

When the engine was tested at factory the exhaust gaskets, that
are installed on delivery, between the cylinder heads and the
tubes, were deformed to suit the test rig and have to be replacec
(spares are in the box) to suit the installed muffler on your
aircraft.

Procedure for the standard exhaust :

1. Unscrew the four M6 manifold screws with an Allen key
make sure to keep the NORDLOCK washer arranged correc

2. Using a small flat screwdriver CAREFULLY, without
scratching the cylinder head, Pop out the old copper gasket
and discard.

3. Replace the gasket by a new one (either with grease and
pushed into the seat on the head or grease/balance on the
tube)

4. Refit the exhaust tube, make sure the Nordlock washers are
on the screws, but DO NOT TIGHTEN the screws at this stage!

ach
I e e
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AERO ENGINES

5. Fit theexhaust muffler
hanging bracketsising
the M8 bolts and nuts
provided.

6. install the muffler (you
can use an Allen key to
assist with spring fitting).

7. Glide the exhaust tall
tube in the muffler. You
can add grease to the
outside of the tubes for
easier installation.

8. Fix the muffler with the
brackets and clamps to
the engine.

9. Only torque the
manifold screws (10Nm)
after you have installed
the muffler !

4 W (<)
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AERO ENGINES

To fit the tail pipe, you may need to cut/adjust to suit your airframe.

CFAf LIALISA 20SNI HanYY €2y3 A j
support (e.g. spring or rubber) between the fuselage/firewall/engine -

mount and the tail pipe, to prevent excessive vibration and strainon

7

the exhaust muffler port. e

e % o
The final exhaust tube can be cut to suit a wide range /
of installations, giving you the freedom to alter the ,
distance between centreline engine and centreline (
outlet tube from 80mm to 250mm. i
]

Once the position is established. Mark the weld point L)
for the two spring tabs to muffler and for any hang

points as may be needed. Weld tabs with the tail pipe

A~

OFF the aircraft/engine and install with springs.

4 W (<)

145

e —

4

3

Tube

WNa|Z

| Standard tube: long tube end glide in muffler
| Standard tube: Short tube end glide in muffler
Modified by customer to most short position
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Unless otherwise agreed, your ULPower Aero Engine will be delivered with the UL power exhaust system. The system e designéiae
engine and the ECU and to reduce the noise to an acceptable level without losing power.

The design of the exhaust system is related to the ECU software program. Any changes may result in decreased perfgonaanging,
Onlyusean exhaustsystem that is MATCHED to the ECU software youihatadled
Anymaodificationto the ULPoweexhaustsystem without specificapproval, inwriting , by ULPowewill void engine warranty !

C2NJ OSNIIFAY AyahalttldArAzyas Al A& LRaarotsS G2 Wi dosdfationK)S SEKI d

Each of the engine models has a range of exhaust options each of which may have slightly different in§tallation requiMe‘rﬂ;.
RN} g Ay3da 2F GKS&S SEKIdzalG 2LIiA2ya OFy 0SS F2dzyR 2y GKS T2t 2«
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Alternative Exhaust Options UL POWER

, , ULPower offers a range of
4-into-1 for 260 / 350 series alternative exhaust installation
options which are covered in the
respective engine technical
documents which can also be
downloaded from our website

3-into-1 for 390/520 series

4 M ()
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CABIN HEAT: ULPower offer a cabin heating unit as per the diagram below. Installation and fitting of this optionrfrétleedapendent.

TO FIX HOSE WITH ID 50 MM

Cablne Heahng Uﬂlf More detalls on latest models and variants can be found
at www.ulpower.comas well as in the respective

lllustrated Parts Catalogue for your engine
4 W (<)



http://www.ulpower.com/
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¢KS StSOUNAROIE adeadsSYy F2NJOUKS !''[t26SN) SyaaysSa Aa aidNI A
However, there are a few things to keep in mind :

Readthe full electricalsectiond ST2NB &Gl NIAy3 AyadodlfttlFadArzyXx
Use appropriatevire gauge

Install suitable fuses/breakerdgor the Engine side of the installation and aircraft side

Avoid extending the provided wiring loom@8onger cable harness(es) can be ordered optionally)
Usesuitable connectors/terminalg X

Install matchingwitches

Thewiring bundles for the ECU are critical to engine functiand should be placed away from moving components, if this
not possible ensure the wires are protected/shielded from chafing or other damage.

8. Check if theregulatorisconnectedcorrectly and providecoolingto the regulator

9. Make sureengine is suitably grounded

10. Install asuitable starter button

11. Ensure suitable Ah dmattery and installthe capacitorfor protection

12. Make sure thagnition cablesareinstalled correctly andtighten well (see video)

NOoOORWNE

4 M ()


https://www.youtube.com/watch?v=jmjpavurNUg

Electrical systems

Minimum wire section and recommended breaker/fuse :

© 2024 ULPower Aero Engines, All rights reserved

UL PONER

AERO ENGINES

ltem AWG (min.) Recommended breaker/fuse (A)

ECU 4 cylinder 14 15
ECU 6 cylinder 14 20
Fuel pump 14 15
Starter button 14 (30)
Starter motor 4

Capacitor 10
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g Electricakystems

GUIDELINES8efore you begin installing your electrical system, here are some guidelines
on standards and quality of parts required:

Wire: Always usdigh- quality wire for your installation. Generally, Aircraft heol wire

has a low smok@sulationand is more resistant to heat aride typicaldtwists nii dzNd/ & Q
installationthan other wires. We strongly recommengsingaircraftapprovedwiring in

your installation. This manual specifies various wire gauges (cross sectional area of wire)
however,for longer wireruns you may need to increase the wire gauge/section to ensure
trouble free operations.Remembetthat as wires getonger they consume more current
themselves, and then they get wargfor reference, the resistance of copper increases by
approximately 25 % between 20 and 8%C (68F and 18%)¢ this may result in

operational issues over time on installations with limit or undersized wire sections.

Connectors/terminals/BUSBARS:K S4S Ydzad oS 2F | GeL)sS GK
vibration and capable of carrying the load of all the circuits connected to it

o () L ST



https://www.faa.gov/regulations_policies/handbooks_manuals/aircraft/
https://www.casa.gov.au/standard-page/ac-21-99-aircraft-wiring-and-bonding
https://www.faa.gov/aircraft/air_cert/design_approvals/field_approvals/field_approv_regs/
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Battery Voltage:

Monitoring the battery voltage will indicate a) if you have sufficient charge to start the engine (more than 12.8 V namablypnce the
engine is running, it will indicate if the alternator and/or rectifier/regulator is working properly. If the battery isiebatie voltage should
be above 14 V. If you are consuming more power than the alternator can deliver or in the rare event the alternator conegciidier has
failed, the battery voltage will drop. If in flight the voltage drops below 12.7 V you should land as soon as possiylbdtteny is fully
charged, and you have regulator/alternator failure, you will still be able to fly 45 minutes) In the event of a low stl&apn
developing, it is generally good practice to switch off unnecessary electronics and restrict radio transmissions to pagtseyMde (check
the procedure in your aircraft POH (Pilot Operating Handbook) as applicable).

ECU Voltage:
The ECU Low Voltage warning light will only come on when the vaitdige EClhas dropped below 12.7 V. The voltage at the ECU MAY
vary from the voltage on the main bus, depending on your electrical installation. Adding a voltmeter (or wiring to aymont BRIS) in

parallel to the ECU supply may provide an additional health check in some installations. If the voltage drops belowB@\Myihao
longer function, and the engine will stop.

Electrical Current (amps):
An amp meter can also be installed to precisely measure the amount of electrical current the alternator is dejitregihgylrer the amperage
the more electricity is being consumed. There is a limited amount from your alternator (15, 30 or 50 amps depending-orfigouation)

and you must not exceed that amount. Likewise, in the event of an alternator failure, reducing the current draw wilbatterydife.
dick here to see the alternator performance.

4 M ()



https://ulpower.com/en/engines/faq/alternator-performance

AERO ENGINES
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Electrical systems L

Before you begin installing your electrical system, here are some guidelines on standards and quality of parts required:

SWITCHES&II switches should be of a good quality, robust and suitable for at least 15V DC operations. Check for a high numb
of mechanical operations rating and/or MTBF (Mean Time Between Failures). It is important that your switches and their
installation are reliable as they are your interface to the engine. Always check (local) installation and aviation standards

Toggle Switchegysed for ECU, Ignition circuits, Fuel Pumps, etc: SPST (Single Pole Single Throw), latching (remain on when put
on) and in most circumstances a 20A current rating will meet the requirements of an installation.

Push button switches(used for triggering the starter relay): SPST momentaryadching (only closes the circuit when pushed
and opens when released). This should be suitably sized to enable easy activation in an emergency, but not able teet®dwctivate
accident. In many cases, a good quality 5A rated switch may last many years, however, we recommend a minimum rating of 35A
for the start button to avoid the risk of overloading and burning out over time due to momentary current loads of oveh86A. T \
FNBE O NA2dza adeéetSa FTNRBY UKS WA YcR&DE NA WNQ Ol 3/ Y DNBIOW R AT N %‘
suitable buttons. If using a low amperage rated switch you may opt to use an intermediary relay to protect your circuit. 7 /

Key switchesWa A0 SNJ (@8LJSQ {{Seé agAiuOKSa {1 h![5 bh¢ OFNNEB (GKS 7Fdzf ¢ S
If you are using a key switch to control your electrical system you should install a suitably rated Master Relay capadiagf h
the current demands of the installation. Check the master relay trigger current before selecting your key switch.

YSe { 6AG0KSR Wh y kkhyFsdikhesSriay NOWT suiiakilé far UiPbwekirBtallations without the use of suitable
relays due to their low amperage limits. Ensure such switches are rated appropriately or consult a qualified aircradt. engine

<€
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ECU Specification ULFONS

The ULPower development team have over 19 years trouble free experience with this ECU
architecture.

The FADEC ECU ensures easy start and optimal fuel burn without the need for choke, primer, carb
or mixture controls. The only control required is a throttle cable

ULPOWER

UL3ISOsS

ENGINE CONTROL UNIT
Part No. E080605 127776

The ULPower ECU is encased in a compact, aluminium body ECU, is RTCA/DO 160G and DO178 compliant and-frestlitye MHiIT L-
38999 connectors. The ECU is electrically robust, allowing it to share a common electrical system with the airframeh, Althoug
recommended to be installed behind the firewall, it may, where necessary, be fitted FWF (ensure tefips Jote ECU connectors are

rated for up to 500 mating cycles. We do not recommend removing the ECU Engine and Cockpit loom connectors once the engine i
commissioned, unless required for a software update.

< S e
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Dual ECU Installation ULFONSR

For those who require additional redundancy for their missions, ULPower offers a genuine dual ECU option, with discretpliEatds|,
looms and sensors.

Each can take over complete control retaining optimum-e@p operations
When choosing the dual ECU option, each ECU is linked to one fuel pump and one ignition coil.

ASTM F2339 engines are standard provided with a dual ECU system.

IREADMDRE@ L} vrFonwERNEWS b


http://ulpower.news/what-is-so-special-about-the-ulp-ecu-and-how-does-the-dual-ecu-system-work

N

a &

ECU IGN1 IGN2 FP1 FP2

Ex. 4 cylinder cockpit panel

4 W (<)
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Installing the ECU ULFonS

Install the ECU on a place clear of heat (ma&Chand vibration at least 100mm from the ignition -

coils using the supplied rubber amibration mounts. (e.g. firewall engine side or cockpit side) L2
Route ambient air sensor to a suitable location.
Route the larger ENGINE loom connector to the ECU and connect (from the same loom co
the coil and ground connectors securely)

Install Fuel Pump Control Relays (FPCRS) as required.

2 ANB O0KS aYFrfftSNI W h/YtLeEeQ [22Y O2yySO(?2
ECU/Panel switches/breakers/fuses as required.

Connect CAN or RS232 cable to cockpit loom as required.

108

C') L\?w CHECK O 3 4.6

READ MORE @ ! uv-rFonwsRrNEWS

Ambientair sensor



http://ulpower.news/coming-soon
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Installing the ECU s

Locate the ECU behind the firewall OR firewall forward in a suitable zone clear of heat {@gax 65
vibration and at least 100mm from the ignition coils. If installed behind the firewall please remember
to drill a hole to pass the connector (do not cut the wiring loom).

Lay out the mounting holes and drill to 5mm. Deburr as required.

Install ECU using the supplied rubber anliration mounts.

Route a small air line from the brass ambient air sensor to a suitable location (e.g. near the air filter
or into the static systeng depending on installation.)

You may want to consider a filter to protect the ambient air sensor from dirt or insect contamination.
Route the line to ensure that it cannot be blocked by water or debris as this sensor NEEDS to sense
the ambient pressure as accurately as possible in order to allow the ECU to optimise engine
performance.

Route the largeENGINE loom connectto the ECU, with a suitable protection for wires, and thread
onto the ECU until fully home (red line on ECU side must be hidden).

Connect coils and grounding points from the Engine loom as required.

Wire the smallelCOCKPIT Loom connedioryour instrument panel and connect to the ECU.
Thread onto the ECU until fully home (red line on ECU side must be hiddcn)..

Thread the cockpitand enginewiringloom onto the ECU until fully home
(red line on ECU side must be hidden).
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Installing the ECU T Engine Loom DLPOnER

The engine loom has the larger of the two connectors going to the ECU. Most of the wires are already connected to tsensogmeoil
triggers and injectors, however, you will need to route the loom through the firewall and also connect the coil connectbssard other
connectors as required

S 1
. Connect to ECU (thread on fully) ) 5 \\ —

Ground for cable shieldirggto airframe ground (green marker)
Connector for optional Aux box

Connector for coil § must be securely connected 3
Ground for coil 1to airframe ground

Connector for coil 2 must be securely connected
Ground for coil 2to airframe ground

NoOGkWNE



| | © 2024 ULPower Aero Engine.s,.AII rights reserved | u II\;I11.8
Installing the single ECU i Cockpit loom DLFONSR

The wiring of the cockpit Loom is best done section by section, using colour coded wires ontheegdrdactory tested loom.

1. Blue shrink sleeve-ve wires for ECU: route all 5 wires together to the
airframe bus or batteryve terminal. You may crimp all together or use
individual terminalsi.a.w. acceptable practices.

2. Red shrink sleeve¢x2) = +ve wires for ECU: route all 6 wires together to
switch, You may crimp all together or use individual terminadsy.

acceptable practices.

Install a 15A breakgR0A for 6 cylinderpetween the switch and the +ve bus
or battery +ve terminal. Wire between switch and breaker and +ve point mi
be a minimum 14AWG (2.5mm?) of suitable wieew acceptable practices.

3. Green shrink sleeve FPCR (Fuel Pump Control Relay) trigger wires route
one or two FPCR as shown (see later)

4. Brown shrink sleevez Ignition coil grounding wires (the approximate
equivalent of a mag switch)

white/blue wire and white wire to ignition switch coil 1

white/blue wire and white/red wire to ignition switch coil 2

Remember: CLOSED circuit = OFF for these wires. (See more later)

[N« FordualECU systems clieleRE |
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Installing the ECU T wiring Cockpit loom ULPONSR

5. Grey shrink sleeve data lineg; connection needed when not using an EFI.
white : RPM signal (2 pulses for ul260/350 3 pulses for ul390/520 /ev. 0
V)

white/blue : Fuel consumption (Injector pulse*). Output is a duty cycle

4 cylinder** : 100% equals 48l/hr or 6 cylinder : 100% equals 72l/hr
white/red : Fuel consumption (pulses/litre*)

70l/hr = 170Hz (applicable for all engines)

WHEN USING AN EFIS THESE DO NOT NEED TO BE CONNEOTED
USED THEY MUST BE BLIND TERMINATED/INSULATED.

white/blue : -ve connection for warning signal in case of battery low (<12.7\
white : -ve connection for engine check light : (da&r)

7. Ground for cable shielding (Run to airframe grounelbus)
8. Connector for RS232 data transmission, UL Read (Male)

9. Connector for CANBUS data transmission (Female) (mayéléne heat
shrink marker on cable)

10. ECU Connector

* Pulses/liter is more accurate than injector pulse
** Exception : UL350iHRS 100% is equal to 79l
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Installing the dual ECU T Cockpit loom DLFONSR

The only difference between these 2 wiring
looms is internal in the ECU connectw,
both wiring looms must be connected the
same way

It does not matter which ECU you connect to
wiring loom ECU A (1: black heat shrink) or
wiring loom ECU B (2: blue heat shrink). The
reason for using two different wiring looms

Is that the EFIS can recognize ECU A and B
(the wiring loom determines this).

T ¢
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Installing the dual ECU T Cockpit loom DLFONSR

The wiring of the cockpit Loom is best done section by section, using colour coded wires ontheegdrdactory tested loom.

1. Blue shrink sleev=-ve wires for ECU: route all 5 wires together to the
airframe bus or battergve terminal. You may crimp all together or use
individual terminalsi.a.w. acceptable practices.

Injectors

2. Red shrink sleeves +ve wires for ECU: route 4 wires togethertoa_
(double pole) switch, You may crimp all together or use individual { ﬁ
terminals,i.a.w acceptable practices. AT AT
3. Red shrink sleeve wewires for injection/injectors : route 2 wires

together to a (double pole) switch.

Install a 15A breakeRQA for 6 cylindey between the (double pole) Breaker
switch and the ye bus or battery ¥e terminal. Wire between switch D ;zﬁ‘(‘;‘::yl)
and breaker andwe point must be a minimum 14AWG (2.5mm?2) or

suitable wirei.a.w acceptable practices. 2

4. Green shrink sleev FPCR (Fuel Pump Control Relay) trigger wires
route to one or two FPCR as shown (see later)

|44 »I@ | 2YUAYdzSR 2y LIMWEREA 2dza LI IS X POt A O]
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Installing the ECU T wiring the FPCR DLPOWER

_.Optional __

3. Green shrink sleeve FPCR (Fuel Pump Control Relay) triggel g Reay o
wires route to one or two optional FPCR units as shown here E i)

. . . . NN
The Green shrink sleeve contains two wires which are used ' romy |
to trigger the FPCR (Fuel Pump Control Relay). Connect one | B0At Fuseisa
GANB (2 LlailrAzy QypQ 2y GKS l I
the relay. Fuel Pump Rt SV

~ ] ] R (Backup) ecu | | |

wdzy | gANB FTNRBY Qy1Q 02 U0KS 12V DC Busbar ®
wdzy  6ANB FNRY WYonQ 2 GKS

Fuel Pump

pump positive connection.

Use one FPCR

per pump.
W/ | 40F RS§

Wire the fuel pumpve connection to airframe ground

+ 12V

Green S

- white/blue

wires from the
9/ ! G2

5 ; 2.5 mm? ( 14 AWG )
Fuel pump relais
+ white/white D

YWycQ 2V
relay as shown
right.

Fuel pump

4 W (<)
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Installing the ECU T wiring the FPCR ULPOnSr

If installed correctly, when the engine is running the ECU will latch the FPCR to enable fuel pump(s) operation. Ihahéhevemgine
A02LIAY IS HKISGOKQ BRS fCtWdayQa yR a02L) GKS FdzSft LizyLla 2 LISNI A

When first powered the ECU will latch the fuel pump for around fifteen seconds to pressurise the fuel system and chéspkdperation,
GKAT &ad ol AGAY3T F2NJ OKS SyaaAyS (2 WNHzy Qo Ly d{daiied t& @evef nnetdsdany |
power drain, until the crankshaft starts to tugifrom the starter being activated. If the engine starts within the 15 secahéspumps run
continuously.

This system ensures the pumps do not drain the battery unnecessarily and is a way to check to that the FPCR emeoffasfynatiional

FP1 FP2

There are several wiring solutions that may be used (in combination from the following), depending on local appi@

1. Wire the pump(s) INDEPENDENTLY of the ECU, noting that the ECU cannot shut the pumps off without thgli#P i}‘ -~
" —

installed.

Wire BOTH pumps via TWO ECU triggered FPCRs

Wire one pump via the ECU triggered FPCR and, if required, one pump independently

Wire pumps so that ONLY one pump can be on at a time using a DPDT (Dual Pole Dual Throw) switch that

from one to the other without the option of both pumps at once.

5. ,2dz Yl & AYyBRRSEO ByAPOIWSHNR oL aa GKS Ct/w AF NBI
methodologies.

4 W (<)

N
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Installing the ECU T wiring the FPCR DLPOWER

Dual ECU systems:

IfoneF dzSt LidzYL) O2y GUNRf NBflFeé& ySSRa 02 06S
from one ECU to the other. In this case, below wiring diagram is advised:

Do not connect these wires (insulate them) QPTION 1 OFTION 2
+12V +12V
e e tGround switched in ECU ! Ground switched in ECU !
2 +12V  +12V

< % m E J J ? J J

o=l 02 e m e e < m

wEl wsE o - = o = =

Q Q - ) O Q
— 1w W O O w i
o w w
o
a:j o 2 @
2 wf2v 3 g = = 2 3
o = = ~ - = =
-— = = &z = = o
e = 3 5 s 3 -
= D D
; ¥t
b
ol . Xlz L
Fuel pump relay Fuel pump relay

Diodes as close as possibie to Fuei pump relay

INSTALLING 1 fuel pump reiay DUAL ECU
Green heal shrink wiring cockpif wiring loom

|44

(?)
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Installing the ECU T wiring the Coil Switches orensr

AERO ENGINES

4. Brown shrink sleevecontains thelgnition coil grounding wires (the approximate equivale
2F I YI3 agA0O0OKOU® ¢KSNB Aa | wO2YY2yQ 3N
Ignition switch wires.

Usehigh-quality, SPST (single pole, Single Throw) switches and connect the
GKAGSKk o0fdzS wO2YY2y 3IANRBdzy RAYIQ GANB (2 |

¢KSYy> O2YyySOU GUKS gKAUSKGKAUGS HANB G2 0

¢tKS GKAGSKNBR gANB G2 S 20KSNJI GSNXYAYLI f

white/white (ign. 1)

Ignition 1 ( On/Off )
white/blue ( common )

Ignition 2 ( On/Off )

¥
/

white/red (ign. 2)

( Open contact = on )

4 W (<)
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Installing the ECU T wiring Warning Lights = ==Fonss

The ECU provides output for two standard warning lights. These can be incandescent larhp¥ twED panel mount indicator
Convention is that warning lights are red.

A white/blue : to the negative side of the lamp/LED (max 2w) in use:
illuminates in case of battery low (<12.7V) as sensed at the ECU

A white : to the negative side of the lamp/LED (max 2W) in use:
illuminates in the case of a sensor error on the engine and is often G whitelolve Batery low ( Below 12.7V ) —(§)—

referred to as the Engine Check or simply Check Light Y white/white —R— et

Checklight

A Bring a positive wire to the other side of the warning lamp/LED with
a 1Amp fuse or breaker in line.

On the latest ECU (engines with SN >191401) these lights will
illuminate for a few seconds on start up of the ECU. Older installations
Y O0SYSTAO FNRY | WwiSadQ odzidzy
of the preflight check procedure.

In somecasesyou may choose to wire these signals into your EFIS
system as a digital signal for an screerwarning. Refer to your EFIS
installation manual for more details.

Wi T b ooy v e 20
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Installing the ECU T wiring Warning Lights = ==Fonss

When the battery voltage at the ECU and the engine is running correctly, the warning lights are off.
If the voltage at the ECU drops below 12.7 volts, the LOW VOLTS LED will come on. It will disappear again when 13V is reached
When there is a problem with one of the following sensors, the CHECK light will come on

Oil temperature sensor

Inlet air temperature sensor

Throttle position sensor

Altitude sensor (Integrated in ECU)
Hall sensor engine start (Sync/CPS)

Too oo oo To To

In the event of the check light coming on the engine will continue tocrbawever, it may not be running optimally due to thsee of default
values in the EGhap. Resolve the issue before next flight.

4 W (<)
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Installing the ECU T RS232/Canbus OLFONST

ULPower engines have a numbeifadtory installed sensorsThe ECU transfers data from these sensors per RS232 and Canbus (for enc
with a serial number above 173301. Below that serial number data are transferred by RS2332 ondgtaldusputcan be displayed on your
EFIS (verify compatibility with supplier) by using 1 single cable.

RS232ULRead Canbus
A CANBUSFISable(l=1m) is
An RS23EFISable(I=1m) is available (E080303) -
available (E080305) | -
SINGLE ECU

Thisoutput isalsousedfor the E“hg‘"““’"”‘” o s Y
ULReadliagnosticsoftware _ ’L !
(optional E080511ULRead N p—— ' _ -
cablg o e

R _—y—  '

D —:, nnnnn | \ )

g DUAL ECU

44 M (<) ULPower RS232 and Canbus protocol avalebleon et —



https://ulpower.com/en/accessories/ulread-software

© 2024 ULPower Aero Engines, All rights reserved

Installing the ECU T RS232/Canbus

RS23Zonnection(MALE)
Engdata RX232* 2 female
Engdata TX232 3 female
Engdata common 1 male

(O Socket
@ Pin

3 contacts

Canbusconnection(FEMALE)

CANH 3 male
Common 1 female
CAN L 2 male

O Socket
@ Pin

3 contacts

4 W (<)
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Aux Box integration to the ECU s

Forthosewho prefer EGT/ CH&and MAP dataread out throughthe EClbnto their EMS an AUX box
isavailable EGT,CHT sensansd MAPconnectionpartscanbe suppliedadditionally Inaddition
there are 6 AUX BV channelsavailablefor customizedeadout. Contactyour ULP dealefor more

info orclickhere

4 W (<)
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Aux Box mounting T e

Mount the auxiliary box in a location free from vibration and heat (same conditions as for
instruments/ECU). There are two holes provided in the aux box for mounting

The data from the AUXBOX (Manifold air pressure, 6 x CHT and ecXf BEG@TEGT/CHT are installed
- and 6 Auxiliary inputs) can be monitored via Canbus or RS232 on your EFIS.

Please contact your EMS supplier to verify that the EMS is fully compatible with the AUXBOX.

108 4

L

ULPONER

ALDSOX ‘

27
46

www.ulpower.com

AUX1 AUX2 AUX3 AUX4 AUXS5 AUX6 v
R R R S S

4 Ml
Dimensions in mm

9.5
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L
Aux Box Inputs e

1. Pressuresensor

- Connect the brass air pressure sensor with the manifold air pressure (use a suitabl
a. Via plug next to the manifold air temperature sensor (not for dual ECU systems
b. Via double banjo bolt at the connection of the fuel pressure regulator

For more information and parts, contact your ULPower dealer/service point.

OR

2. EGTandCHT

- Upto 6 EGTand6 CHTnputsavailable

- EGTandCHT sensor kavailablefrom ULPower

ULPowethermocoupleextension
type : ANSI

2

R
9193 5193 #1937 £193 7193 1193

L

ULPONWER

3. AUXInputs/ 5V 100mA

- The AUX sensor input voltage 5 ¥/

- A5V 100mA powesupplyis providedon the AUXBOX
- Onthe right sidean exampleof atypicalinstallation

'EEEEEEEE
SIHD SIHD PO CIHD ZUO 11

ALDEBOX @

www. ulpower.com

w
AUXT AUX2 AUX3 AUXE AUXS AUXGTTSSEN
L S S T -

Theground(-) isnot connected

< W] @ internally Usea cablebridge .

Temperature sensor
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Aux Box connection to the ECU U_PONER

The auxbox isuppliedwith a connectioncable

Connectthis cableto the AUXBO@ (DB9 sidaep connect
the other end ofthis cable* @ Gureseal)to the sureseal
connector ofthe enginewiringloom (large ECU connector)
whichhas agreen heatshrink

Apply 1 drop of oil
’%uxsox
/ Both ribs in line

I{{ >}I @ * In case of alualECU setup : The AUXB&NXnectioncablehas 2sureseatonnectors connectoneto ECU Aandthe otherto ECU B.




IM1.8
47

ENGINES

UL PONER

AERO

jagram

© 2024 ULPower Aero Engines, All rights reserved
-

gD

Irn

g Single ECU W

J3punfa 9 Joj vz pay

._mur_.;.aq._ﬁqm_ =asny >
{OMY P ) MW G'Z Ul B|qeD A V
./

(+ Aroneg) 1 N "

Aiddns Jemod Noere e \c
(4O - U0 ) ND3 / 8uibug
dwnd [eng W
pay

SUYMBUYM  +

sigjes dwnd jsny

(oMY L) LwgZ Aw anjg/enym
WGl 5N | '
Act +
a
n ndwn n =
(48] / @5Ind ) uondwnsuod |an4 polaIm /
( @sind Joyoelu| ) uondwnsuoa |gn4
an|g/euum
( A6 - 0 ABI - 0ZS/06€ SasINd € - 0SE/092 Sasind g ) wdy AYM/IYM
wbipeyd
Jeq sngq AZL+ mu__-_;\mu__.ts
0} Jo8uuo) ‘
( AL‘zL mojeg ) mo| Aieneg anjq/euum

{ uo = Joryuoo usdQ )

( uo = joBoo UsdE )

(z ub) payoyym  /
(40O/uQ ) Z uopub) |
?
( uowwoo ) snjg/aNyMm

( 4o/uQ ) | voniub)

(1 "uBl) epumBluM

NO3 punolo

|ﬂ

uoljesiunuwo)

PERIAN*  (Zzezsd) ND3

ZETXY

> IND
uoleauNWWo)

| ¢ Ljuowuo)

(SNENV3) N33

H NV

(wyo 089 / M Z XeIW) pe = @

SaJIM U} punole
oAB3|S YULYS =

Jmoc=0YX

w>0 c0Om

( Ilews ) Joyosuuod NO3

ECU Box




48

IM1.8

ENGINES

UL PONER

AERO

according to good practice,

G s40j08fu| N
- H@H o
{ + Kepeg )
* zam_._m 18MOd \ /_ P m
S
... lu0:v0]nO3 /oG L] 1y ()]
m duind jony m ,(\\ d e
; ” poy 'S
! E H C
! Cd ! . —
i N —_—
| E T e wi &)
| (oMY bL) uuieZ U siejes dwnd eng r | oo !
" [ F——A—
i vorosng I ” , —_
L - AZEE i ] ]
{18y f 8S|Nd ) uondwnsuoo |sn4 ET — m
( @s|nd Jojoalu| ) uondwnsuoa [ang ST B m
{ A6 - 0 49! - 025/06€ Sosind € - 0GE/09Z SesInd 2 ) widy ST 4 n
[
o]
Rasna gL WopoaYD e A S
g (AL'z) mojeg ) ol Aiseg ——————grEna—— ] 2 m
c
o
o
- —~ m
o) A
S | _ q J
Q no3 punoig : N L
? _
o B
- a
[9) %
5 8
2 UoNEoIUNWILIOY 7€2X1
= PERIN* (Zezsw ) no3 Towwo3 2
< e 4
&
e —
= a TN o
uoyedunwwe) — A
c uowwo)
(snanvl naa —
e H N 3
o
a EEREERG! _
<
@ ek sioroaly) N
= o]
[®) { + Aiopeg) p
o Aiddns 1amog _\ /
1 N ——— S
) * (40-v0) Noa /eubum [ ] Y
N D Vo dwndng [ | \ d
o ' i
I ” ” pey
© i ”
! |
g i L elumeIA [
n W siejas dwnd jang _ W - _| r
i WG esnd I i
" — nct - | =
\\\\\\\\\\\\\\\\\\\\\\\\ { TeNfesd’) LoRdWNSUoS ehy ™ "———— ERTEIT [ o
r { @sind Joyaly| ) uondwnsuod |an4 SR B m
- — { A6 - 0 421 - 0ZG/06€ $25INd € - 05€/09Z SosINd Z ) widy ETYET 1 l_rb\
[
1eq SN AZL+ WbipsUd EEE A |m
o ieeueD { AL'ZL Mojeg ) mo) Aisjeg FTTE B3 m
c
[
U S
(]
P
bl <
1] T2
O3 punoio 4y Ty
]
E = ._
anig
UoREIIUNWIWIOD ZETXL g
]
— [ATA L] 4
uoyelunwwo] n_ Z<u N
142} -1 A
u {SMANVI) N33 woatod L L {5 $| B
HNV] r wl [ HIE
L2
Ji| o
—_——— 2 2
D g a
&
(=]
a B
u -
2% =
[ £
oZ pe
w e o
g2
=g 2
e k|

®




© 2024 ULPower Aero Engines, All rights reserved

Electrical Overview: sample installation diagram for UL260/UL350

Air Craft Side -
e e _E_nglne S“j_e_ = |_ Engine Ba(kpl;!
To Instruments '0) v Optional: SW1 and SW2 can be replaced
To Lights // by ECU commanded relay
To.. O (See IM / Fuel injection system ) I
o /
e // AWG 4
(%]
@| o / — |
ke / ECU T |
¥y 4 Fuel pump 1
/ ‘:l_i e Alternator
Master !
: I N Regulator
Swiich S Fuel pump 2 — ¢
i oY ==
0 W L AN =

Min. AWG 12

+12V
Busbar

b
60 A N Ho1 )L_@
\\ AWG 14
—O

4 AWG 14

9)
\ e AWG 14

\
1 AWG 14
'I
l

”
Min. AWG 12

Capacitor

30A AWG 8

AWG 10

Starter relay

AWG 4

Optional / Recommended
Battery Isolator Switch
250A
cgle

1
P
b3
9]
S

Battery i - Starter

(*) : Engine close to battery (L < 1 meter )
I 4 < }}I Connect regulator + output directly to battery

(**) : Engine far away from battery ( for example battery
in the back of the plane (L > 1 meter ))
Connect regulator "+" output to the starter

L

UL PONER

AERO ENGINES

IM1.8
49
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Electrical Overview: sample installation diagram for UL390/UL520
ULrPONER
Ai(r_[r‘affSide Engine Side r_ = _Enginegack;;‘ ASERO ENGINES
—— — — . s Sp— e . el
To Instruments 0] Vs Optional: SW1 and SW2 can be replaced | ‘
To Lights / by ECU commanded relay
1% O f (See IM / Fuel injection system ) |
.'-‘; O // AWG & ‘
Cg O — |
Xl o // ECU =M
T o Fuel pump 1
/ I:l_i e Alternator
Master !
Switch & '\ Eusl puimp 2 == Regulator
= @ © ——
o N [E— iV V=
X,

N ~\ © Min. AWG 10
\ z \; CZOA -
}_(j(m e S )—<:1SA I
\\\\ g T
\ - e © E 12V ;
Capacitor \ O |Busbar =
| WG 14| © AN
g # won O 1awe 7 © O
= i 0 Starter
< i AVG S button
| Starter relay
AWG 4
gs e e T R i i )
a = *
£ s 1 N =
g < g\(; - + AWG 4
& o %
- Battery _g 5 . Starter

(*): Engine close to battery (L < 1 meter) (**) : Engine far away from battery ( for example battery

I“ }}I @ Connect regulator + output directly to battery gc::re»e?:?ﬁzglzgrp"lf‘?glftl;;ui :oThz[esrta)\)rter
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le ECU (4cyl)

jlagram sing

d

lon

tallat

INS

sample

Electrical Overview

ENGINES

RO

White
E = 3
o Canbus
y || Orange 1
D\ Blue 7
ECU Box RPM CONSUM
o () _ h
Hall sensor 2 ( RPM. ) sz C
White t §l & B
Blue \ / v ,W M
O_‘m:mm/ \ u m m L A
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