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This Manual has been prepared as a guide to correctly operate, maintain and service Jabiru 2200 & 3300 engines.



It is the owner's responsibility to regularly check the Jabiru web site at www.jabiru.net.au for applicable Service Bulletins and have them implemented as soon as possible. Failure to do this may render the aircraft un-airworthy and void Jabiru’s Limited, Express Warranty. This document is controlled while it remains on the Jabiru server. Once this no longer applies the document becomes uncontrolled. Should you have any questions or doubts about the contents of this manual, please contact Jabiru Aircraft Pty Ltd.
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Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



GENERAL INFORMATION WARNING:



Jabiru Aircraft Pty Ltd has devoted significant resources and testing to develop the Jabiru 2200 and 3300 aircraft engines. These engines are intended to be installed in accordance with the details given in the “INSTALLATION MANUAL FOR JABIRU 2200 AIRCRAFT ENGINE”, document No. JEM2202 or “INSTALLATION MANUAL FOR JABIRU 3300 AIRCRAFT ENGINE”, document No. JEM3302 as appropriate. Any other uses or applications may be extremely hazardous, leading to property damage, or injury or death of persons on or in the vicinity of the vehicle. Jabiru Aircraft Pty Ltd does not support the use of this engine in any applications which do not meet the requirements of the appropriate installation manual. Any non-compliant installation may render the aircraft un-airworthy and will void any warranty issued by Jabiru. The Jabiru 2200 and 3300 aircraft engines are designed to be operated and maintained only in strict accordance with this engine maintenance manual. Any variation of any kind, including alteration to any component at all, whether replacement, relocation, modification or otherwise which is not strictly in accordance with this manual may lead to dramatic changes in the performance of the engine and may cause unexpected engine stoppage, engine damage or harm to other parts of the aircraft to which it may be fitted and may lead to injury or death. Jabiru Aircraft Pty Ltd does not support any modifications to the engine, its parts, or components. Any such actions may render the aircraft un-airworthy and will void any warranty issued by Jabiru. Maintenance and modification cannot be supervised by the manufacturer. Maintenance requires extreme cleanliness, exact parts, precise workmanship and proper consumables. It is your responsibility to ensure absolute attention to detail no matter who may become involved in work on this engine. Your safety, your life and your passenger’s lives rely on precise and accurate following of instructions in this manual. In exchange for the engine manual provided by Jabiru Aircraft Pty. Ltd. (“Jabiru”) I hereby agree to waive, release, and hold Jabiru harmless from any injury, loss, damage, or mishap that I, my spouse, heirs, or next of kin may suffer as a result of my use of any Jabiru product, except to the extent due to gross negligence or willful misconduct by Jabiru. I understand that proper skills and training are essential to minimize the unavoidable risks of property damage, serious bodily injury and death that arise from the use of Jabiru products.



2.1  



List of Effective Pages This manual is revised as a complete document. All pages must display the same revision number. Altered text is shown in red. Issue Notes: 1 Initial Issue



This document is controlled while it remains on the Jabiru server. Once this no longer applies the document becomes uncontrolled. ISSUE



1



Dated : 26th July 2012



Issued By: DPS



Page: 6 of 94



C:\Aero_Craft_Australia\Jabiru\Jabiru_Documents_Edited\2200-3300_Engine_Maintenance_Manual\JEM0002_Issue1\JEM0002-1_Maint_22-33_unsigned.docx



Engine Maintenance Manual JEM0002-1



2.2 



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Introduction This Engine Maintenance Manual has been written for all 4-cylinder 2200 and 6-cylinder 3300 Jabiru engine models. These engines are a modular design which share many parts and specifications. Consequentially the procedures in this Manual apply equally to both engines. Before attempting an engine inspection the technician must be fully conversant with the Engine Maintenance Manual and any relevant Service Bulletins, Service Letters or other manufacturer’s data. Current information is available from the Jabiru Aircraft (Australia) web site – www.jabiru.net.au . Inspections, maintenance, repairs and overhauls must only be carried out by an approved person. Depending on the country and the category of the aircraft this may be a Licensed Aircraft Maintenance Engineer, an RA-Aus Level 2 or equivalent. The responsibility for determining what qualifications are necessary to carry out an overhaul belongs to the person carrying out the work.











2.3



Description



It is said that "aircraft are designed around available engines". Jabiru believe that the Jabiru range of very light engines offers opportunities for light aircraft designers to develop a new generation of light aircraft. Jabiru engines are designed to be manufactured in small batch quantities using the very latest Computer Numerically Controlled (CNC) machine tools. All Jabiru engines are manufactured and assembled in a very modern factory in Bundaberg where each engine is run in on a Dynometer and calibrated before delivery. The crankcase halves, cylinder heads, crankshaft, starter motor housings, gearbox cover (the gearbox powers the distributor rotors) and coil mounts – together with many smaller components are machined from solid. The sump (oil pan) is the only casting. The cylinders are machined from bar 4140 chrome molybdenum alloy steel, with the pistons running directly in the steel bores. The crankshaft is also machined from 4140 chrome molybdenum alloy steel, the journals of which are precision ground prior to being Magnaflux inspected. The camshaft is manufactured from 4140 chrome molybdenum alloy steel – with nitrided journals & cams. The propeller is direct crankshaft driven and does not use a reduction gearbox. This facilitates its light-weight design and keeps maintenance costs to a minimum. The crankshaft features a removable propeller flange which enables the easy replacement of the front crankshaft seal and provides for a propeller shaft extension to be fitted, should this be required for particular applications. Cylinder heads are machined from solid aluminium billet, thereby providing a substantive quality trail to material source. Connecting rods are machined from 4140 alloy steel and the 45mm big end bearings are of the automotive slipper type. Many components of the engines are sourced from outside suppliers. These items include camshaft followers, and the bendix gear in the starter motor. The ignition coils are also sourced from outside suppliers, and are modified by Jabiru for their own particular application. An integral alternator using rare earth magnets provides alternating current for battery charging and electrical accessories. The alternator is attached to the flywheel and is driven directly by the crankshaft. The ignition system is a transistorised electronic system; two fixed coils mounted adjacent to the flywheel are energised by rare earth magnets attached to the flywheel. The passing of the coils by the magnets creates the high voltage current which is then transported by high tension leads to the centre post of two automotive type distributors (which are simply rotors and caps) before distribution to automotive spark plugs, two in the top of each cylinder head. The ignition system is fixed timing and, therefore, removes the need for timing adjustment. The ignition system is fully redundant, self-generating and does not depend on battery power. This document is controlled while it remains on the Jabiru server. Once this no longer applies the document becomes uncontrolled. ISSUE
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The crankshaft is designed with a double bearing at the propeller flange end and a main bearing between each big end; it therefore does not have flying webs. 48mm main bearings are also of the automotive slipper type. Thrust bearings are located fore and aft of the front double bearing allowing either tractor or pusher installation. Pistons are manufactured to Jabiru design by a major manufacturer, they are fitted with 3 rings, the top rings being cast iron to complement the chrome molybdenum cylinder bores. Valves are 7mm (stem dia) which are purpose manufactured for the Jabiru engine. The valve gear includes pushrods from the hydraulic cam followers to forged steel valve rockers mounted on a shaft through a Teflon coated bronze-steel bush. Valve guides are manufactured from aluminium/bronze, as is found in larger aero engines and high performance racing engines. Replaceable valve seats are of nickel steel and are shrunk into the aluminium cylinder heads. The valve gear is lubricated via the hollow pushrods. An internal gear pump is driven directly by the camshaft & provides engine lubrication via an oil circuit which includes an automotive spin-on filter, oil cooler and in-built relief valve. The standard engines are supplied with two Ram-air cooling ducts, which have been developed by Jabiru to facilitate the cooling of the engine and direct air from the propeller to the critical areas of the engine, particularly the cylinder heads and barrels. The fitment of these ducts is a great bonus for the home builder or engine installer, as they remove the need to design and manufacture baffles and the establishment of a plenum chamber, which is the traditional method of cooling aircooled aircraft engines. The fact that these baffles and plenum chamber are not required also ensures a "cleaner" engine installation, which in turn facilitates maintenance and inspection of the engine and engine component. So the hard work of engine installation has largely been done for you by the Jabiru design team. RAMAIR ducts are available for tractor or pusher configurations. Special ducts are available for certain installations. The engine is fitted with a 1.5 kW starter motor, which is also manufactured by Jabiru and provides very effective starting. The engine has very low vibration levels, however it is also supported by four large rubber shock mounts attached to the engine mounts at the rear of the engine. An optional bed mount is available. The fuel induction system comprises a BING pressure compensating carburettor. Following carburation, the fuel/air mixture is drawn through a swept plenum chamber bolted to the sump casting, in which the mixture is warmed prior to entering short induction tubes attached to the cylinder heads. An effective stainless steel exhaust and muffler system is fitted as standard equipment, ensuring very quiet operations, which in the Jabiru aircraft have been measured at around 62dB at 1000' full power flyover. For those owners wanting to fit vacuum instruments to their aircraft the Jabiru engine design includes an optional vacuum pump drive, direct mounted through a coupling on the rear of the crankshaft. The Jabiru engine is manufactured within an Australian Civil Aviation Safety Authority (CASA) approved Quality Assurance System to exacting standards. Jabiru Aircraft recommend a TBO of 2000 hours, with a top end overhaul done at 1000 hours, or when engine condition indicates the need to overhaul earlier.
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Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Applicability This manual is applicable to all Jabiru 2200 & 3300 Engines.



2.5 



Reading This Manual If you are reading this manual on a computer and want to be able to quickly zoom in and out: Hold down the Ctrl key while rotating the wheel button on your mouse. In most programs this will instantly zoom in or out. To do the same thing on a modern laptop either plug in a wheel mouse as detailed above or use the built-in track-pad. Put two fingers on the pad close together then move then apart diagonally. To reverse, put two fingers on the pad at opposite diagonal points on the pad and bring them together diagonally. This works on most modern PC-laptops. This document has been created with hyperlinks between referenced items. So, when reading the manual on a computer you can click on the page number of an item on the table of contents and the computer will skip to that page. Also, if a paragraph says “refer to Section 7.10” – then you can click on the “7.10” and automatically skip to that page. Similarly, if Figures or Tables are referenced. To open a search window press “Ctrl-f”. Depending on the program, this will normally open a small search window where you can enter keywords. For example, searching for the word “life” will allow you to quickly find all reference to lifed maintenance items.















2.6 



Degree Of Difficulty In this manual we have used a “spanner scale” to help technicians approach a job. Anyone considering undertaking a task in this manual must realistically assess themselves against this scale and not attempt any task for which they lack knowledge or the required tools. This manual is intended for use by experienced technicians. While all processes will be explained as clearly as possible, some knowledge is assumed. This manual is not intended to be sufficient reference for a person with no other training to safely complete inspections & maintenance. The Spanner Scale Translation Simple, basic, straightforward. A careful layman, with guidance, can achieve this. Straightforward, but with some technical bits. Basic knowledge, care and guidance needed. Straightforward, but requires special tools, training and/or judgement. Sound basic knowledge guidance and a careful approach are required. A technical job. Take your time, double-check everything. Only for the experienced overhauler. A difficult job. Requires special tools, solid skills, good judgement. Only for experts.







2.7



Additional Service Information



Occasionally new or expanded service information will be made available to customers in the form of Jabiru Service Bulletins or Jabiru Service Letters. Jabiru distributes this information to owners of certain types of Jabiru product. However, it is strongly recommended that owners and operators regularly visit the Jabiru Australia website – www.jabiru.net.au – or the website of their local Jabiru representative to check for new or updated additional service information.
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2.8 



Jabiru Model 2200 & 3300 Aircraft Engines



Recording Careful records of all maintenance work must be completed. Details recorded in the maintenance logbooks must be as complete as possible. To simplify recording a set of maintenance worksheets have been included in this manual in Section 11. These sheets can be printed, glued into the maintenance logbook and filled out quickly and easily.







2.9



Manufacturer



Jabiru Aircraft Pty Ltd, P.O. Box 5792, Bundaberg West, Queensland 4670



2.10



Engine Manuals



JEM0002 JEM0001 -



Engine Maintenance Manual Overhaul Manual



JEM2202 JEM2203 -



2200 Installation Manual 2200 Parts Book



JEM3302 JEM3303 -



3300 Installation Manual 3300 Parts Book



All manuals are available free of charge on the Jabiru web site www.jabiru.net.au
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3 3.1



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Specifications 2200 Engine Models



3.1.1 2200J  The Jabiru 2200J Engine is certified to the CS-22 Subpart H Design Standard by the Civil Aviation Safety Authority of Australia.  The CASA Type Certificate Number for the 2200J Engine is 160-2. Specifications of the engine are available on the Type Certificate Data Sheet attached to the Type Certificate.  At the time of writing, copies of all Type Certificates for Jabiru products are available from the CASA website - http://www.casa.gov.au/casadata/cota/aust.htm 3.1.2 2200B  The Jabiru 2200B Engine has been certified as a part of the Jabiru J160-C Aircraft.  The CASA Type Certificate Number for the J160-C Aircraft is VA-515.  2200B engines with a serial number of 22B001 and above are Manufacturer Certified to the ASTM F2339 design standard. 3.1.3 2200C  The Jabiru 2200C Engine is certified to the CS-22 Subpart H Design Standard by the Civil Aviation Safety Authority of Australia.  The CASA Type Certificate Number for the 2200C Engine is VE-501. Specifications of the engine are available on the Type Certificate Data Sheet attached to the Type Certificate.  At the time of writing, copies of all Type Certificates for Jabiru products are available from the CASA website - http://www.casa.gov.au/casadata/cota/aust.htm  The Jabiru 2200C Engine is rated at 60kW (80 hp).  2200C engines with a serial number of 22C001 and above are Manufacturer Certified to also meet the ASTM F2339 design standard. 3.1.4 2200A  2200A engines with a serial number of 22A1845 and above are Manufacturer Certified to the ASTM F2339 design standard.  Modern Jabiru 2200A Engines are rated at 63kW (85hp). Nominally, this applies to engines with a serial number above approximately 22A-2068, however any engine which meets a certain configuration (for example, after an overhaul) will produce this power level. Older models produce 60kW (80hp). The power difference is due to evolutionary changes to the engine design.
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3.2



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



3300 Engine Models



3.2.1 3300L  3300L engines with a serial number of 33L001 and above are Manufacturer Certified to the ASTM F2339 design standard.  The 3300L engine has a maximum continuous RPM rating of 2850RPM. The engine may be operated at engine speeds between 2850RPM & 3300RPM for up to 10 minutes.  All other engine specifications and limitations are identical to other 3300 models (such as the 3300A).  The 3300L uses the same parts, Parts Books, Servicing, Maintenance and Overhaul Information as other 3300 models.  Unless specifically stated otherwise, all Service Letters, Service Bulletins, Manufacturer Safety Directions and other service information issued for Jabiru 3300 engines is applicable to 3300L models. 3.2.2 3300A  3300A engines with a serial number of 33A722 and above are Manufacturer Certified to the ASTM F2339 design standard.  The 3300A engine has a maximum continuous RPM rating of 3300RPM.
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3.3



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Design Details 4 Stroke 4 (2200) or 6 (3300) Cylinder Horizontally Opposed 1 Central Camshaft Push Rods Over Head Valves (OHV) Solid Valve Lifters OR Hydraulic Valve Lifters with Automatic Adjustment Ram Air Cooled Wet Sump Lubrication Direct Propeller Drive Dual Transistorised Magneto Ignition Integrated AC Generator Electric Starter Mechanical Fuel Pump Naturally Aspirated – 1 Pressure Compensating Carburettor 6 Bearing Crankshaft for 2200 models, 8 bearing for 3300.



-
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3.4



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



General Specifications & Equipment



-



Displacement



: : : : : : : :



-



Bore Stroke Compression Ratio Direction of Rotation Ramp Weight



-



Ignition Unit



:



-



Ignition Timing



:



-



Firing Order



-



Fuel Consumption @ 75% Power Fuel



: : : : :



-



Oil



:



-



Oil Capacity



:



-



Spark Plugs



:



-



Generator



:



-



DC Output



:



-



Carburettor Air Intake Filter Fuel Filtration Fuel Pump Starting System Oil Filter



: : : : : :



2200: 2200 cc 3300: 3300 cc 97.5 mm 74 mm 8:1 Clockwise – Pilot’s view – Tractor Applications 2200: 61 kg (134 lbs) 3300: 81kg (178lb) Weights include Exhaust, Carburettor, Starter Motor, Alternator & Ignition System. Jabiru dual ignition - breakerless transistorized. Battery independent Ignition coil / flywheel magnet gap: 0.01” (0.254mm) 2200: 25° BTDC 3300: 25° BTDC up to S/No. 2435 3300: 20° BTDC S/No. S/No. 2436 on 2200: 1 – 3 – 2 – 4 3300: 1 – 4 – 5 – 2 – 3 – 6 2200: 13 - 15 l/hr (3.5 – 4.0 US gal/hr) 3300: 23 – 25 l/hr (6.1 – 6.6 US gal/hr) AVGAS 100/130 or 100LL. MOGAS, RON 95+ may be used if AVGAS is not available. Ref Service Letter JSL007: S/No. & configuration limits apply W100, W100 Plus, Multigrade 15W-50, or equivalent Lubricant complying with MIL-L-22851C, or Lycoming Spec. 301F, or Teledyne – Continental Spec MHF-24B 2200: 2.3 L (2.2 quarts) 3300: 3.5 L (3.7 quarts) NGK D9EA – Automotive Electrode Gap: 0.55 - 0.6mm (0.022" - 0.024") Jabiru, permanently excited single phase AC generator with rectifier/regulator 10 Amps up to engine S/No. 22A-2661 17 Amps engine S/No. 22A-2661 onwards 17 Amps 22C-001 onwards 17 Amps – all 3300 engines. BING constant depression Type 64/32 OR 94/40 folded paper cartridge type 0.1 mm (100 Micron) maximum particle size. Camshaft driven diaphragm type Electric 12 V / 1.5 kW RYCO Z 386 or equivalent
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3.5



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Full Power Static RPM



Table 1 – Full Power Static RPM Recommendations



Model: 2200C Other 2200 Variants All 3300 Variants Static RPM 2800 – 2950 RPM 2700 – 2950 RPM 2600 – 2800  Full power static RPM (the RPM achieved when full power is applied with the aircraft static on the ground) is an important performance indicator.  Low Static RPM may indicate reduced engine power or incorrect propeller / propeller settings. Refer to troubleshooting section below & to the engine installation manual for propeller selection criteria.



3.6



Performance



Static sea level ratings under the following conditions: International Standard Atmospheric conditions at sea level.  Aircraft service equipment drives unloaded. (Vacuum Pump not fitted)  Full rich fuel/air mixture.  Maximum cylinder head temperature.  Standard Jabiru air filter and cold air.  Standard exhaust muffler. 3.6.1



Engine Ratings



Table 2 – Engine Ratings



Model: Maximum Power



2200C, 2200B, 2200A (pre S/No. 2068) All Other 2200 Models 60 kW (80 hp) @ 3300 RPM - ISO STD 63 kW (85 hp) @ 3300 RPM - ISO Conditions STD Conditions



Table 3 - 3300 Engine Ratings



Model: Maximum Power



3.7



3300L All Other 3300 Models 90 kW (120 hp) @ 3300 RPM - ISO STD Conditions



Fuel



3.7.1



Recommended Fuel Types:



Table 4 – Fuel Types



-



Fuel: AVGAS 100LL & AVGAS 100/130 AVGAS UL91 (Unleaded AVGAS) Leaded & Unleaded Automotive Gasoline above 95 Octane RON (AKI 90)



2200 Applicability All S/No. S/No. 22A1004 on S/No. 22B001 on S/No. 22C001 on



3300 Applicability All S/No. S/No. 33A224 on S/No. 33L001 on



Notes: 1. Table 4 provides basic information only. Detailed information is available in Jabiru Service Letter JSL007. 2. Due to poor control of quality and content Automotive Gasoline (MOGAS) is used at the operator’s risk. JSL007 refers. WARNING It is important to realise that due to the lower QA standards, even following best practice it is still possible for a particular tank-full of MOGAS to be unsuitable or unsafe for use in a Jabiru Engine. Jabiru Aircraft may choose to void any warranty for engines which have been damaged due to “bad” MOGAS. Operators use MOGAS at their own risk. This document is controlled while it remains on the Jabiru server. Once this no longer applies the document becomes uncontrolled. ISSUE
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Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Fuel Consumption:



Table 5 – Fuel Consumption VS RPM



2200 Models



3300 Models



RPM



Fuel Flow (litre/hr)



Fuel Flow (litre/hr)



2600



13.4



18.5



2700



14.7



20



2800



16.5



23.5



2850



17.0



25.6



2900



17.4



27.6



3000



24.5



32.1



3100



26.8



35.6



Full Power



28 – 30



38 – 40



Note: Fuel and oil consumption figures are based on a typical installation in a Jabiru Aircraft. Values will differ for other installations or configurations; refer to the Jabiru Engine Installation Manual for additional details.



3.8 



Lubricant The following chart is intended to assist in choosing the correct grade of oil and must be considered as a guide only. Multiviscosity grades can also be used.



Note: Do not use any type of automotive oil. Aviation oils have been blended specifically for the operating conditions found in an air cooled aero engine operations. Using automotive oils has been found to be detrimental to the operation of the Jabiru Engine Table 6 – Recommended Oil Grade VS Ambient Temperature – NORMAL OPERATIONS



Average Ambient Temperature



Mineral Grades



Ashless Dispersant Grades



Above 35° C (95°F)



SAE 60



SAE 60



SAE 50



SAE 50



SAE 40



SAE 40



15° C to 35°C (59° to 95°F) -17°C to 25°C (1° to 77°F)



Table 7 – Recommended Oil Grade VS Ambient Temperature – RUN-IN PERIOD



Average Ambient Temperature



Mineral Grades



Above 35° C (95°F)



120



15° C to 35°C (59° to 95°F) -17°C to 25°C (1° to 77°F)



100 80
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Jabiru Model 2200 & 3300 Aircraft Engines



Table 8 – Oil SAE VS Commercial Designations



Equivalence of SAE and commonly used Commercial Grade designations: SAE:



20



30



40



50



60



Commercial:



55



35



80



100



120



Figure 1 – Oil System Schematic



3.9



Cooling System



Type: Pressure:



Free air cooled. The required pressure drop across the cylinders at 1.3 Vs (clean stall speed) is 4.3 cm (1.7") water gauge, minimum. A minimum of 6cm (2.4”) is recommended at cruise speed.



Note: Proper cooling is vital for engine operation. Values given are for a typical Jabiru Aircraft. Values will differ for other installations or configurations; refer to the Jabiru Engine Installation Manual for additional details.
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3.10



Jabiru Model 2200 & 3300 Aircraft Engines



Operating Speeds and Limits



3.10.1 Ground Operating Limits Table 9 – Ground Operating Limitations All 2200 Variants



All 3300 Variants



Notes



900 RPM



800-850



set while engine is hot



Oil Pressure – Idle



Min: 80 kPa (11 psi) Max: 525 kPa (76 psi)



Min: 80 kPa (11 psi) Max: 525 kPa (76 psi)



Oil Temperature



Max.



Max.



Idle Speed



100°C (212°F) o



Max. CHT



o



100°C (212°F) o



180 C (356 F)



o



180 C (356 F)



Note: If ground temperature limits are reached, shut the engine down or cool it by pointing the aircraft into wind. 3.10.2 In-Flight Operating Limits Model:



All 2200 Variants



Maximum Speed



3300L



All Other 3300 Models



3300 RPM



3300 RPM



3300 RPM



Maximum Continuous Speed Oil Pressure – Normal Operations – Idle



3300 RPM Min 220 kPa (31 psi) Max 525 kPa (76 psi) Min 80 kPa (11 psi)



2850 RPM Min Max Min



3300 RPM 220 kPa (31 psi) 525 kPa (76 psi) 80 kPa (11 psi)



– Starting & Warm up



Max



Max



525 kPa (76 psi)



Oil Temperature: Oil Continuous Temperature Max. CHT (Climb) Max Continuous CHT (Cruise) EGT (Mid-Range / Cruise) EGT (Above 70% Power)



525 kPa (76 psi)



Min 15°C (59°F) Max. 118 °C (244°F)



Min 15°C (59°F) Max. 118°C (244°F)



80 - 100°C (176° - 212°F) 200°C (392°F)



80 - 100°C (176° - 212°F) 200°C (392°F)



o



o



o



180 C (356 F) Min 680° - 720°C (1256° - 1328°F) 640° - 680°C (1184° - 1256°F)



o



180 C (356 F) Min



680° - 720°C (1256° - 1328°F) 640° - 680°C (1184° - 1256°F)



  



Time with CHT at between 180°C and 200°C is not to exceed 5 Minutes Time with engine speeds above 2850 RPM is not to exceed 10 minutes for 3300L models. Read Cylinder Head Temperature – CHT – under the spark plug nearest to the exhaust on the hottest cylinder.  An EGT gauge is not included as standard equipment on the Jabiru engines, though a system can be supplied as an option. Note: When testing an engine installation which differs from a typical Jabiru Aircraft installation (even if only by the type of propeller used), the use of EGT sensors on each cylinder is essential to ensure that all cylinders are receiving correct fuel/air mixture in all modes of operation.
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3.11



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Torque Specifications



Table 10 – Torque Specifications



Part



Nom. Dia (mm)



Spark Plugs Cylinder Head Bolts New installation: head screws are set at 24 lb.ft Subsequent checks are carried out at 20 lb.ft



12mm



Torque nm (ft.lbs) 11 (8)



5/16"



34 (24) 27 (20)



1/4" 5/16” 3/8”



20 (15) 34 (24) 40 (30)



3/8"



40 (30)



1/4"



7 (5)



Starter Motor Bolts



1/4"



11 (8)



Carburettor Flange Bolts



1/4"



11 (8)



Alternator & Coil Mount Bolts



1/4"



14 (10)



Sump Plug



1/2"



11 (8)



1/8 NPT



7 (5)



1/4"



8 - 9.5 (6 - 7)



Flywheel/Gear Bolts Crankshaft Prop Flange Cap Screws (Lockwire – for std length flange only) Tappet Cover Cap Screws



1/8 NPT Plug – Lower Head Bolt Access Plug Propeller Bolts (For wooden propellers manufactured by Jabiru Aircraft only)



3.12



Propeller Selection & Specifications



WARNING: Correct propeller selection, tuning and maintenance are vital for the safe operation of this engine. The guidance given herein and in the Engine Installation Manual must be adhered to for safe operation.  Many propeller brands and models are not approved by Jabiru Aircraft. In certain categories operators may choose to use these propellers, however they do so at their own risk. For information on which propellers are approved, please contact Jabiru P/L or our local representative.  Propeller selection is discussed in detail in the Jabiru Engine Installation Manual.  2-bladed, fixed-pitch wooden propellers manufactured by reputable companies are recommended by Jabiru Aircraft.  All propellers must be maintained in accordance to the propeller manufacturer’s requirements in conjunction with Jabiru Aircraft P/L requirements.  A maximum moment of inertia of 0.25 kgm2 is recommended for the propeller assembly for 2200 engine variants.  A maximum moment of inertia of 0.30 kgm2 is recommended for the propeller assembly for 3300 engine variants.
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3.13



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Electrical System Specifications



Table 11 – Ignition System



Honda Coil



Jabiru Coil



Primary Resistance



0.8 Ω to 1.0 Ω



1.7 Ω to 1.8 Ω



Secondary Resistance



5.9k Ω to 7.1k Ω 6.7kR per 300mm of length



18k Ω to 30k Ω 6.7kR per 300mm of length



Ignition Harness Resistance Table 12 - Alternator







Coil Resistance



0.4 to 1.1 Ω at 20oC



Coil Earth Resistance



Infinite



Maximum RPM drop when running on 1 ignition:



100 RPM
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3.14



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



2200 – Dimensions



Figure 2 – 2200 Engine Dimensions



3.15



2200 – Denomination of Cylinders



Figure 3 – 2200 Cylinder Denomination & Firing Order
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3.16



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



3300 – Dimensions



Figure 4 – 3300 Engine Dimensions



3.17



3300 – Denomination of Cylinders



Figure 5 – 3300 Cylinder Denomination & Firing Order
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3.18



Jabiru Model 2200 & 3300 Aircraft Engines



Distributor Cylinder Map



Figure 6 – Distributor Cylinder Map



3.19 



2200 – Power Curve



Multiply Kilowatts (kW) by 1.341 to get Horsepower (hp). i.e. 63.5 kW x 1.341 = 85 hp. POWER CURVE 70.0



450



65.0



400



60.0 350 55.0



kW



45.0



250



40.0



Nm



300



50.0



POWER TORQUE



200



35.0 150 30.0 100



25.0 20.0 1500



1700



1900



2100



2300
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Figure 7 – Power / Torque Curve – Typical 2200A Engine
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Jabiru Model 2200 & 3300 Aircraft Engines 4 CYLINDER POWER CURVE
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Figure 8 – Power Curve - Typical 2200C, 2200B, Engine



3.20



3300 – Power Curve
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Figure 9 – Power / Torque Curves – Typical 3300 Engine
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4 



Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



OPERATING INSTRUCTIONS To ensure that the engine operates reliably, carefully observe all of the operating & maintenance instructions.



4.1



Daily Checks



Note: The checks given below are the basic requirements for safe operation of the engine. Any additional inspections required by the aircraft operating instructions (such as the Pilot Operating Handbook) must also be carried out. 



Ensure free movement of throttle, choke & carburetor heat cables. Return throttle to idle before attempting to start engine. Check Oil Level, replenish if necessary. i) Check oil level by screwing in cap fully before withdrawing ii) Oil level should be between the MAX & MIN marks - but must never be below the bottom of the dipstick. iii) Before long periods of operation, ensure that the level is at least at the mid position. iv) Difference in the oil quantity between MAX & MIN mark is 300 mL (0.317 US Quarts). Note: overfilling is detrimental to the engine; it will usually result in elevated engine temperatures and rapid oil use. v) Also see Section 4.10 for special operating procedures for the first 25 hours of operation or after an overhaul. Check lubrication & fuel system for leaks. i) Visually inspect for signs of leakage on the ground where the aircraft was parked overnight ii) Inspect the oil cooler for leaks through the cowl opening iii) Visually inspect the underside of the aircraft for fresh oil or fuel residue. Check exhaust system for security. i) Wriggle the exhaust tail pipes by hand, checking for excessive movement, rubbing on cowls or unusual noises. With Ignition & Master OFF, and throttle closed, turn propeller by hand & observe engine for odd noises or heavy movements. Check for regular compression. If irregular, refer to Trouble Shooting section of this Manual for corrective action.











 



CAUTION: Prior to pulling through the propeller by hand, both ignition circuits & the Master Switch must be switched OFF, the brakes applied and the throttle closed. A common cause of low compression is poorly sealing valves. Continued operation in this condition will result in damage to valves, valve seats, valve guides & overhead gear. WARNING A hot engine may fire even with the ignition/s switched OFF. DO NOT TURN OVER A HOT ENGINE BY HAND



4.2



Starting Procedure



 



Activate Starter for a maximum of 20 seconds, followed by a cooling period of 1 minute. When engine runs, adjust the throttle to achieve smooth running at approximately 1200 RPM. Deactivate Choke. Check Oil Pressure has risen within 5 seconds - if not, shut down. Note: After an oil change, crank the engine to obtain oil pressure before starting.
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Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



OPEN ON – HOLD (in cold conditions less than 20°C) ON for 10 seconds then off FULLY CLOSED: “cracked” throttle degrades choke ON BOTH ON PRESS



4.2.2 Warm Engine  As for cold start, with the following differences: Choke OFF Throttle Slightly “Cracked” from off position (approx 2%).



4.3



Warming Up Period



 



Start the warming up period with the engine running at 1200 RPM for around 1 minute. Continue at 2000 RPM depending on ambient temperature, until oil temperature reaches 15°C (59°F).  Check the two ignition circuits at 2000 RPM Note: Engine RPM should not drop by more than 100 RPM when 1 ignition is turned OFF. WARNING DO NOT apply full power until CHT reaches 100 °C (212°F) DO NOT apply full power until Oil Temperature reaches 50°C (104°F) DO NOT allow cylinder heads to rise above 180°C (356°F) during ground running.



4.4



Ground Running







When running the engine on the ground before flight use minimum power settings and minimum time to avoid overheating: the engine is already run-in and further ground running can be detrimental.  Avoid prolonged ground running at elevated RPM as the engine can easily be over heated during ground operations – remember air ducts are designed for in flight cooling.  Ground running at high power settings for more than a few minutes requires the use of special, oversize air ducts and oil cooler. WARNING Prolonged running at full power on the ground can cause engine overheating & damage unless special, oversized air ducts and oil coolers are used.



4.5    



Take-Off Ensure all temperatures and pressures are within limitations before applying take-off power. Climb with the engine at maximum continuous power. Observe Oil & Cylinder Head Temperatures & Oil Pressure. Max RPM at Full Throttle is 3300 RPM WARNING Limits must not be exceeded!



4.6 



Engine Stop In normal conditions the engine will cool enough during descent & taxiing to permit it to be stopped by switching OFF the ignitions.
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4.7  



Engine Stop and Start During Flight



4.8 



Operation in Winter It is recommended to carry out an engine service prior to the start of the cold season. For selection of oil to suit colder weather consult the table of lubricants given in the Engine Specifications above. Refer to Section 9.15 for the Troubleshooting Cold Start Checklist if the engine becomes difficult to start.







4.9



Carburettor Icing It is important to distinguish between two kinds of icing: i) Icing due to water in fuel, and ii) Icing due to high air humidity.



4.9.1 



Jabiru Model 2200 & 3300 Aircraft Engines



Reduce power to 2000 RPM to cool engine for 30 seconds, then to idle. Switch ignitions OFF. At higher speeds (above 90 KIAS) the propeller may windmill – reduce aircraft speed until propeller stops turning. Starting procedure is the same as ground starting: without choke for a warm engine & with choke for a cold engine. As the engine cools quickly when stopped in flight the choke will normally be needed to restart. WARNING DO NOT apply the starter motor if the propeller is windmilling.











Jabiru Aircraft Pty Ltd



Icing Due to Water in fuel



Water in fuel will accumulate at the lower parts of the fuel system & can lead to freezing of fuel lines, filters or jets. Remedies are: a) Drain, using fuel tank water drain. b) Ensure fuelling without traces of water. If in doubt, use a chamois as a filter. c) Install a generously sized water separator. d) Ensure that fuel lines do not permit the accumulation of water. e) Prevent condensation of humidity, i.e. avoid temperature differences between the aircraft & fuel. CAUTION: Do not add any form of alcohol (including automotive fuels with Ethanol or similar additives) to a Jabiru Aircraft fiberglass fuel tank unless directed otherwise by the aircraft operating manual. The sealant used in some (older) tanks will be damaged if it comes into contact with alcohol, leading to leaks.



4.9.2 Icing Due to High Air Humidity.  Carburettor icing due to humidity may occur in the carburettor venturi & leads to performance loss due to changes in the mixture.  The only effective remedy is to preheat the intake air by use of the Carburettor Heat Control.



4.10   



New Engine Operation



This engine has been ground run to a specific run in program and is ready for flight when delivered. Before initial start add oil to engine (2.3 litres with cooler for 2200 engine, 3.5L with cooler for 3300 engine). The engine has been INHIBITED before dispatch from the factory. It is recommended that this is removed before the first engine start: remove 1 spark plug from each cylinder and apply the starter motor for around 10 seconds: inhibitor oil will be ejected from the cylinders. Re-fit spark plugs & re-assemble engine.
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Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines







Remove ALL plastic bungs on engine before starting. Bungs are fitted to the exhaust, carburettor, crankcase oil vent and fuel pump.  The engine idle speed cannot be set accurately at the factory as the engine is run on a Dynamometer only. Therefore it is necessary to adjust the throttle idle stop(s) to obtain the appropriate RPM (Section 3.10.1) when engine is warm before first flight. Note that as the engine run-in process progresses idle speed will gradually increase so initial idle should be set low – within practical limits WARNING Ensure engine does not stall when throttle is set to idle. While cold, test by pulling BOTH throttle levers against the idle stop.  VARY your RPM when flying with a new engine.  Do not “Baby” a new engine. The purpose of breaking in an engine correctly is to ensure a long reliable life. All moving parts need freeing up especially piston rings to cylinder walls. This is best accomplished when the greatest B.M.E.P. (Break Mean Effective Pressure) occurs. That is at 75% power and above. Early running of an engine should include periods at high RPM and power settings.  Failure to operate at realistic power settings could be detrimental to engine condition & longterm performance.  Always take off using full power – especially when the engine is new.  Avoid heat build up – monitor CHT and oil temps. Note that Initial temps will be elevated due to the friction of a new engine. Careful monitoring by the pilot is needed during this initial period to ensure long life of the engine and its components.  CIRCUIT WORK is a good sequence for initial run in work. i) Abbreviate circuits initially ii) Step climbs, climb at shallow angles & higher airspeeds to reduce engine temperatures iii) Do not carry out glide approaches iv) Gradually reduce power v) Avoid sudden heating up and sudden cooling down  Wherever practical, climb at a higher airspeed to assist engine cooling. For example, an aircraft with a best climb speed of 65 knots can often be climbed at around 80-85 knots with minimum impact on climb rate – although this varies depending on the airframe. At the higher speed setting the engine has much more cooling air available and revs higher. These conditions provide the engine with a significantly improved environment and generally both improve performance and reduce temperatures.  Note that all engine temperatures can be expected to drop noticeably when the new engine run-in oil is replaced with standard oil.



4.11  



Engine Installation



Air cooled engines require careful design and tuning of the installation in order to operate at their best. Ensure that installations are designed in consultation with the Jabiru Engine Installation Manual and that all installation targets (for cooling, EGT, RPM etc) are met.



WARNING Improper installation can cause severe engine damage and engine stoppage. It is the Operator’s responsibility to ensure that all installation targets are met. Damage to engines caused by installation issues may not be covered by Jabiru’s Limited, Express Warranty.
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Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Maintainer Requirements The following are recommended as the minimum requirements for someone carrying out maintenance & inspection on Jabiru Engines.



5.1 



Facilities An enclosed workspace with a sealed (i.e. not dirt) floor, adequate lighting, provision of compressed air & mains electricity.



5.2 



Training Completion of an approved instruction course specific to Jabiru Engines. Approved courses include those offered by Jabiru Aircraft Australia or by local Jabiru Aircraft representatives.



5.3 



Rating Commercial maintainers must hold suitable ratings as required by their local Airworthiness Authority.



5.4 



Experience A minimum of 1 years experience working on Jabiru Engines under supervision is recommended for commercial maintainers before working un-supervised.



5.5 



Tool & Gauge Control Tool and gauge control is an important part of aviation maintenance systems. Tools and gauges must be accurate enough for the intended use (i.e. a 12” steel ruler is not the appropriate tool to use to measure the cylinder bore diameter) and be accurately calibrated – for example by an approved laboratory. Calibrations must be kept up to date. This means a check calibration every year or more frequently for regularly used, critical tooling. Even quality equipment will wear over time so items like reams, go / no-go gauges and valve seat cutting tools must periodically be checked to ensure they remain within limits.



 



5.6



Tools:



Access to the following tools will be required. All tools must be good quality items:  Allen keys: 1/4”, 5/32” 3/16” and 3/16” ball end in regular 3/8” drive and “T” handle  Circlip pliers (internal)  Crowsfoot: 2” in regular 3/8” drive: 7/16”  Hydraulic lifter tool (hydraulic lifter engines only)  Pliers: long nose, regular square jaw, side cutters  Ring/open end spanners: 5/16”, 3/8”, 7/16”, 1/2”, 9/16”, 10mm, 17mm  Ratchet 3/8” drive, breaker bar, 2” extension bar, 3/8”, 7/16”, 1/2” sockets, 7/16” tube socket, 18mm spark plug socket  Screwdrivers: flat blade and Phillips head in various sizes  Feeler gauges: metric and imperial sizes  Torque wrench: 3/8” drive, “name” brand (Snap-On, Warren & Brown etc), recently calibrated
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Jabiru Aircraft Pty Ltd Jabiru Model 2200 & 3300 Aircraft Engines



Equipment:



Access to the following equipment will be required:  Bench vice with padded jaws  Calipers: must read up to 180mm  Degreasing/cleaning system with solvent/solution containment/recycling  Dial indicator and magnetic stand, vee blocks  Hand press  Heat gun or small butane/propane torch with a soft pencil flame  Micrometer and internal measuring tools, must read up to 100mm  Multimeter or an ohmmeter  Spring scale: must read up to 2.5kg in 0.1kg increments  Thread taps: 1/4", 5/16”, 3/8” UNF and UNC  Valve seat cutters: 30°, 45° and 60°  Valve spring compressor, motorcycle type or a ‘G’ clamp with a machined spring cup



5.8     



General: Brass drifts, punches, rags, soft mallet, hammers Greases: molybdenum disulphide, general purpose Loctite compounds: 242/243/262 ThreadLocker, 515 Sealant, 620 Retainer, 7471 Cure Accelerator Lubricants: engine oil, Nulon L90 TorqueSeal brand security marking lacquer or similar, such as coloured nail varnish
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Jabiru Model 2200 & 3300 Aircraft Engines



Sealants and Compounds



Figure 10 – Sealants, Compounds & Lubricants #1



 







Greaseless Lubricant – used for cleaning, fitting rubber hoses, general purpose light lubricant which leaves no residue. Can be used for corrosion protection on steel parts in storage. Loctite 7471 Cure Accelerator - Loctite 7471 is used where increased cure speed of Loctite anaerobic products is required. 7471 is particularly recommended when prevailing temperature is low ( 
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