

	
		×
		

	




    
        
            
                
                    
                
            

            
                
                    
                    
                    
                        

                    
                

            

            
                            + All Categories
                                    Log in
                                            
                    English
                    
                        FrançaisEspañolDeutsch
                    

                

            

        

    




    
        
            Home >
            Documents >
            Table of Contents N73B60 Engine - Workbookv12.dyndns.org/BMW/BMW 7 (E65-66)/04_N73 Engine...
        

    






    
        
            
                Table of Contents N73B60 Engine - Workbookv12.dyndns.org/BMW/BMW 7 (E65-66)/04_N73 Engine...



                
                

                
                    	Date post:	28-Apr-2018
	Category:	
                                
                                    Documents

                                
                            
	Upload:	
                                
                                    duongquynh
                                
                            
	View:	221 times
	Download:	0 times


                


                
                

                

                
                                            Download
                                        Report this document
                

                Share this document with a friend

                
                    
                    
                        
                                
                            

                        

                    

                    
                    
                        
                                
                            

                        

                    

                    
                    
                        
                                
                            

                        

                    

                    
                    
                        
                                
                            

                        

                    

                    
                    
                        
                                
                            

                        

                    

                


                
                Embed Size (px):
                    344 x 292
429 x 357
514 x 422
599 x 487


                

                

                            

            

                




    
        
            
                

                
                
            

            
                
                1

23
                
            

            
                
                100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                
            

            
        

    


    
        
            
            
            
        

        
            

            

            
                
                 Match case
                 Limit results 1 per page
                

                
                

            

        

    

    
                    
    
        
        

        

        

        
        
            Subject Page N73B60 Engine Objectives of the Module........................................................................ 2 Purpose of the System............................................................................ 3 Technical Data........................................................................................ 4 Disassembly - Components Intake Manifold....................................................................................... 6 Cylinder Head Cover ............................................................................... 8 Ancillary Components and Drive Belts.................................................... 9 Cylinder Heads...................................................................................... 10 Valvetronic............................................................................................. 11 Fuel Injectors......................................................................................... 14 Lubrication Components.......................................................................15 Crankshaft and Bearings.......................................................................17 Pistons and Connecting Rods............................................................... 17 Crankcase............................................................................................. 19 Lubrication System................................................................................ 19 Cooling System..................................................................................... 21 Table of Contents N73B60 Engine - Workbook 
        

        
    






            






                
                

                

                                    
                        Transcript

                        Page 1
                        
                        

Subject Page
 N73B60 Engine
 Objectives of the Module........................................................................2Purpose of the System............................................................................3Technical Data........................................................................................ 4
 Disassembly - Components
 Intake Manifold....................................................................................... 6Cylinder Head Cover...............................................................................8Ancillary Components and Drive Belts.................................................... 9Cylinder Heads......................................................................................10Valvetronic.............................................................................................11Fuel Injectors.........................................................................................14Lubrication Components.......................................................................15Crankshaft and Bearings.......................................................................17Pistons and Connecting Rods...............................................................17Crankcase.............................................................................................19Lubrication System................................................................................19Cooling System.....................................................................................21
 Table of Contents
 N73B60 Engine - Workbook

Page 2
                        
                        

2N73B60 Engine - Diagnosis
 N73B60 Engine
 Model: E66 - 760Li
 Production: MY 2003
 This intent of this workbook is to assist you with key components for disassembly/reassem-bly in addition to the detailed information found in the Repair Instructions, Technical Dataand Tightening Torques from the latest TIS information.
 This section will be instructor led for a brief review of the N73 engine. You are encouragedto use this workbook with the latest TIS information to make notes during disassembly/reassembly of the engine. This will be valuable to you as supplementary information or amemory refresher when performing repairs in the future.
 NNoottee:: For more in depth and detailed information about the N73 engine, refer to the ST0472003 Systems Diagnosis training manual.
 For additional and updated information, always refer to:
 www.bmwcenternet.com- TIS information/updates- Service Information Bulletins- DCS messages
 Objectives:
 After completion of this module you will be able to:
 • Disassemble the N73 engine.
 • Perform critical measurements and observations to determine engine condition.
 • Correctly reassemble (including valve gear timing) the N73 engine.
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3N73B60 Engine - Diagnosis
 N73B60 Engine
 Purpose of the System
 The N73 engine is a complete new BMW development from the NG Series (NewGeneration) as a B60 (6 liter). The N73B60 will be used in the E66 as a 760Li (USA).
 The BMW 760Li will set new standards in terms of performance and driving dynamics inthe 12-cylinder market segment as well as significantly reduce fuel consumption.
 For the first time at BMW, Valvetronic technology (combination of Bi-VANOS and variableintake valve lift) is supplemented by direct injection (DI).
 In addition, the N73 cylinder heads use 4 valve technology.
 The combination of these cutting edge technologies provides low fuel consumption andmaximum power output and torque, making the N73 the best engine in its class.
 KT-9765
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4N73B60 Engine - Diagnosis
 Technical Data
 Technical Data Comparison N73B60 M73B54V-angle configuration 12 cyl. V / 60º 12 cyl. V / 60º
 Displacement (cm 3) 5972 5379
 Bore / Stroke (mm) 89 / 80 79 / 85
 Cylinder spacing (mm) 98 91
 Crankshaft main bearing diam. (mm) 70 75
 Conrod big end diam. (mm) 54 48
 Power output (kW/HP) at engine speed (rpm)
 320 / 4386000
 240 / 3265000
 Torque (Nm)at engine speed (rpm)
 6003950
 4903900
 Idle speed (rpm)Maximum engine speed (rpm)
 5506500
 6006500
 Compression ratio 11.3 : 1 10 : 1
 Valves per cylinder 4 2
 Intake valve diam. (mm) 35 42
 Exhaust valve diam. (mm) 29 36
 Intake valve lift (mm) 0.3 - 9.85 10.3
 Exhaust valve lift (mm) 9.7 10.3
 Engine weight (kg) 280 -
 Fuel requirement Premium unleaded Premium unleaded
 Knock control Yes Yes
 Injection pressure (bar) 50 - 120 3.5
 Digital Motor Electronics (ECM) 2x MED 9.2.1 & Valvetronic ECUwith 2x HDEV ECU
 2x ME 5.2 & EML IIIs
 Emission compliance level LEV LEV
 Firing order 1-7-5-11-3-9-6-12-2-8-4-10 1-7-5-11-3-9-6-12-2-8-4-10
 Fuel consumption savings comparedwith M73
 12 % -
 Maxmimum regulated vehicle speed(km/h / mph)
 250 / 155 250 / 155
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5N73B60 Engine - Diagnosis
 Power and Torque Output - N73B60 / M73B54
 N73B60 M73B54
 Engine RPM
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6N73B60 Engine - Diagnosis
 Intake Manifold
 The intake system is a complete component constructed of magnesium in a shell typedesign and has separate manifold chambers for each cylinder bank.
 1. Intake manifold pressure sensors
 2. Captured gaskets
 3. Pressure control valves for crankcase
 ventilation
 4. Throttle valves
 The individual parts of the intake system are bonded and bolted to each other, providingconsiderable weight reduction (separating the shell halves is not permitted).
 The entire intake system is protected against corrosion by a dip coating procedure. Thefastening bolts of the add on parts are also coated and must be replaced in the event ofdamage, to prevent corrosion and pitting.
 All of the gaskets (2) are secured by retainers (captured) to provide ease of installation. Theintake system is isolated from the engine by rubber elements on the fastening bolts.
 An intake manifold pressure sensor (1) is used for each cylinder bank. Recording the man-ifold differential pressure is necessary for the correct throttle position (synchronization) sothat a manifold differential pressure of 50 mbar can be balanced on each bank.
 Both sides of the induction system are fitted with a pressure control valve (3) for crankcaseventilation which is distributed to both banks.
 NNoottee:: When replacing the spark plugs, it is necessary to remove the entire intake system toavoid damaging the spark plugs during installation. The spark plugs must be replacedevery 100,000 miles in US vehicles.
 KT-9589
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7N73B60 Engine - Diagnosis
 Intake Manifold - Removal
 Top Diagram
 • Remove plug connections on the throttle assemblies (1).
 • Detach engine vent hoses from pressure con- trol valves (2).
 • Detach oustide braces for intake manifold (3 L/R).
 Lower Diagram
 • Remove plug connections on the intake mani-fold pressure sensors (1 L/R).
 • Remove bolts (2) along sections (3).
 • Lift intake manifold up to remove.
 Questions
 HHooww mmaannyy aattttaacchhiinngg bboollttss aarree tthheerree??
 WWhhaatt iiss tthhee ttiigghhtteenniinngg ttoorrqquuee?? NNmm
 HHooww aarree tthhee iinnttaakkee mmaanniiffoolldd ggaasskkeettss hheelldd iinn ppllaaccee??
 CCaann tthhee ggaasskkeettss bbee rreeuusseedd??
 NNootteess::
 001
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8N73B60 Engine - Diagnosis
 Cylinder Head Cover (right) - Removal
 CCaauuttiioonn:: DDoo nnoott bbeenndd aannyy hhiigghh pprreessssuurree lliinneess!!
 Top Diagram
 • Detach high pressure lines (1) at mounting points (2).
 OOnn hhiigghh pprreessssuurree ppuummpp::• Detach feed line (3).
 • Detach high pressure line (4).
 • Detach leakage line (5).
 • Detach high pressure lines from fuel rail (6).
 Lower Diagram
 • Remove Valvetronic motor.
 • Remove mounting bolts (1) and high pressurepump (2).
 • Remove bolts (3) and pull out spacer (4).
 • Remove Non-Return Valves and cylinder head cover perimeter bolts.
 Questions
 WWhhaatt iiss tthhee ttiigghhtteenniinngg ttoorrqquuee ffoorr tthhee ccoouupplliinngg nnuuttss oonn ffuueell lliinneess 33--66?? NNmm
 WWhhaatt sshhoouulldd yyoouu ddoo ttoo tthhee ssppaarrkk pplluugg ddoommeess ((sslleeeevveess)) bbeeffoorree rreeiinnssttaalllliinngg tthheemm??
 AAfftteerr rreemmoovviinngg tthhee hhiigghh pprreessssuurree ppuummpp ((22)),, wwhhaatt ootthheerrccoommppoonneenntt mmuusstt bbee rreemmoovveedd ffrroomm tthhee ppuummpp mmoouunntt--iinngg bbaassee??
 WWhhyy sshhoouulldd ccaauuttiioonn bbee ttaakkeenn ttoo nnoott bbeenndd aannyy ooff tthheehhiigghh pprreessssuurree ffuueell lliinneess??
 002
 DSC00579
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9N73B60 Engine - Diagnosis
 Ancillary Components and Drive Belts - Removal
 Remove the following compo-nents:
 1. Water pump pulley
 2. 6 rib main drive belt
 3. Main drive belt tensioner
 4. Alternator
 5. Deflection pulley
 6. Power steering and dynamic drive pump
 7. A/C compressor drive belt tensioner
 8. Crankshaft pulley
 9. A/C compressor
 10. 4 rib A/C compressor drive belt
 TToo rreemmoovvee tthhee ddrriivvee bbeellttss::
 The tensioning pulley is pushed back using aTorx tool in the recess provided (1) and fixed inthis position by inserting a locking pin as shown(2).
 The cooling module of the N73 includes anexternal engine oil cooler. The engine oil cooleris located in front of the engine coolant radiatorabove the A/C condenser.
 The engine oil flows from the oil pump through achannel in the crankcase to a connection on thealternator support. The alternator support hasan oil thermostat (arrow to the right).
 A wax element in the oil thermostat opens thesupply flow to the engine oil cooler from an oiltemperature of 100 ºC to 130 ºC.
 A partial amount of engine oil will permanentlybypass the oil thermostat, even when it is fullyopen and flows uncooled through the engine.
 The engine oil cooler helps to keep the engine oiltemperature below 150 ºC.
 KT-9644
 42-02-16
 DSC00629
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10N73B60 Engine - Diagnosis
 Cylinder Heads
 The two N73 cylinder heads are a new development from BMW and have been adapted tothe new direct injection system. The cylinder heads are equipped with Valvetronic valvegear and Bi-VANOS. The inlet camshaft and the Valvetronic eccentric shaft are jointly guid-ed by a bridge support.
 The ports for the high pressure fuel injectors are located on the intake side. The engine isequipped with a high pressure fuel pump for each cylinder head. Each cylinder head hasa bucket-tappet drive on the exhaust camshaft for the high pressure fuel pump.
 The secondary air ducts for subsequent exhaust gas treatment are integrated in the cylin-der heads. The cylinder heads are cooled by the “cross-flow” principle. The cylinder headsare made from aluminum and are manufactured using gravity die-casting.
 Cylinder Head Gaskets
 The cylinder head gasket is a triple layer steel gasket with rubber coating. This gasket ver-sion is already established in previous engines (N62).
 The cylinder head bolts for the N73 engine are M10x160 necked-down “stretch” bolts.
 NNoottee:: TThheessee bboollttss sshhoouulldd aallwwaayyss bbee rreeppllaacceedd wwhheenn rreeppaaiirrss aarree ppeerrffoorrmmeedd..
 The lower part of the timing chain housing is bolted to the cylinder head using two M8x45bolts (arrows above).
 DCS00654
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11N73B60 Engine - Diagnosis
 Cylinder Head - Preparation for Removal
 • Rotate the engine and set up cylinder number 1 valve gear “timing” for cylinder head removal, remove the VANOS solenoids, front cover and Bi-VANOS units aass ppeerr tthhee RReeppaaiirr IInnssttrruuccttiioonnss..
 Valvetronic
 The Valvetronic system simultaneously varies the valve opening time and the intake valveopening lift between 0.3 mm and 9.85 mm, according to engine speed and load. Thismeans that the air volume is controlled according to engine requirements. The valve gearis essentially the same as the N62 engine and has been adapted to the geometry of theN73 (with two more cylinders).
 1. Valvetronic motor *
 2. Intermediate shaft *
 3. Bridge support *
 4. Eccentric shaft
 5. Torque compensation spring *
 6. Intake camshaft
 7. Exhaust camshaft with “triple” cam
 lobe for high pressure pump *
 ** Modifications have been made to these components making them different from the N62.
 NNoottee:: To remove the cylinder head,it is necessary to remove the vari-able valve gear and eccentric shaftin order to gain access to the cylin-der head bolts.
 kt-9613
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12N73B60 Engine - Diagnosis
 The Valvetronic motor is rubber mounted at the rear (1 lower left) to isolate it from the cylin-der head cover. The Valvetronic motor is secured to the bridge support by the intermedi-ate flange and has a hexagon drive (2 lower left), which engages into the intermediate shaft(7 lower right).
 The intermediate shaft is mounted in the bridge support and is engaged by its spindle inthe eccentric shaft teeth. This design provides ease of removal if the motor/gear fails.
 Diagram shown to the right:
 1. Eccentric shaft
 2. Intake camshaft
 3. Mounting for high pressure fuel pump
 4. Exhaust camshaft 6. Bridge support
 5. Bridge support with receptacle for intermediate 7. Intermediate shaft
 shaft and Valvetronic motor
 To remove the intermediate shaft, use the spanner tool #90 88 6 11 7 270 tounthread the locking collar (lower left). If you remove the outer snap ring (asshown lower right), the tensioning drive washer can be removed along withthe tensioning ring behind it.
 KT-9574
 KT-9571
 11 7 270
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NNoottee:: When reinstalling the tension ring and tensioningdrive washer, the ring eyelet must engage with the pin:
 • On the drive washer (1)
 aanndd
 • In the intermediate shaft (2)
 Test fit (insert) the Valvetronic motor hex shaft.
 If it does not insert easily, remove the drive washer andflip the tension ring over to reassemble.
 • Remove torque compensation spring and Valvetronic bridge support assembly aass ppeerr tthhee RReeppaaiirr IInnssttrruuccttiioonnss ((NN6622 sseeccttiioonn ccaann bbee uusseedd))..
 • Remove bank 1 - 6 cylinder head.
 Questions (N62 section can be used)
 CCaann tthhee NN7733 ccyylliinnddeerr hheeaaddss bbee mmaacchhiinneedd?? IIff ssoo,, wwhhaatt iiss tthhee lliimmiitt??
 IIff ssoo,, hhooww ddooeess tthhiiss aaffffeecctt ccyylliinnddeerr hheeaadd ggaasskkeett rreeppllaacceemmeenntt??
 WWhhaatt iiss tthhee ccoorrrreecctt ttoorrqquuee pprroocceedduurree ffoorr tthhee ccyylliinnddeerr hheeaadd bboollttss??
 HHooww aarree tthhee BBII--VVAANNOOSS uunniittss ddiissttiinngguuiisshheedd??
 WWhhaatt ssppeecciiaall ttoooollss ((nnuummbbeerrss)) aarree rreeqquuiirreedd ffoorr NN7733 vvaallvvee ggeeaarr ttiimmiinngg??
 13N73B60 Engine - Diagnosis
 1
 2
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14N73B60 Engine - Diagnosis
 HHooww aarree tthhee ccaammsshhaaffttss iiddeennttiiffiieedd??
 WWhhaatt mmaarrkkiinnggss iinnddiiccaattee ccoorrrreecctt ccaammsshhaafftt bbeeaarr--iinngg ccaapp iinnssttaallllaattiioonn??iinnttaakkee::eexxhhaauusstt::
 WWhhaatt iiss tthhee ccoorrrreecctt ppoossttiioonn ffoorr tthhee hhooookk sseeaalliinnggrriinnggss ((66 && 77)) wwhheenn rreeaasssseemmbblliinngg??
 Fuel Injector Removal
 The fuel injector installed position and mounting pressure are maintained bya twin hold down fixture (one hold down fixture for every two fuel injectors).
 The twin hold down fixtures are bolted to thecylinder head with spring washers, the correctmounting pressure is ensured by the contactpressure of the spring washers.
 The high pressure fuel injectors are positioned onthe intake side at a 30º angle to the cylinder headand reach directly into the combustion chamberbetween the two intake valves.
 • Remove the fuel rail and disconnect plug con-nections (1).
 • Remove bolts (3), nozzle holder (4), spring washers (2) and store exactly as removed for re-installation.
 • Install special tool #13 1 430 and 13 5 250 oninjector nozzles and drive out by slide ham-mering.
 VANOS Oil Ports
 1&2. Rear Oil Duct with Four Holes3&4. Front Oil Duct with Four Holes5. Front Oil Duct Outlets6&7. Hook Sealing Rings.
 42-02-40
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15N73B60 Engine - Diagnosis
 Engine Block
 Oil Sump
 The oil sump consists of two parts. The upper section of the oil sump is made from castaluminum and is sealed to the crankcase with a rubber-coated sheet steel gasket. Thissection of the oil sump has a cross shaped cut out oil filter element recess. The upper sec-tion of the oil sump is inter connected to the oil pump and is sealed with a sealing ring. Thedouble panel (noise insulation) lower section of the oil sump is flanged to the upper sectionof the oil sump.
 • Remove oil sump assembly and oil pump.
 Oil Filter
 The canister type oil filter (3) is located under the engine by the oil sump. The support forthe oil filter is integrated in the rear oil pump cover. The oil filter housing (2 with o-ring) isthreaded into the rear of the oil pump cover through an opening in the oil sump.
 AA ddrraaiinn pplluugg iiss iinntteeggrraatteedd iinn tthhee ooiill ffiilltteerr hhoouussiinnggffoorr ddrraaiinniinngg tthhee ffiilltteerr aasssseemmbbllyy bbeeffoorree tthhee hhoouuss--iinngg iiss rreemmoovveedd ((11 wwiitthh oo--rriinngg))..
 The filter element support dome contains anover pressure relief valve. If the filter element isblocked, this valve allows a bypass of unfilteredengine oil around the element to supply lubrica-tion to the engine.
 Oil Sump Components
 1. Upper Section of The Oil Sump2. Oil Pump3. Oil Level / Condition Sensor4. Lower Section of The Oil Sump5. Oil Filter Housing6. Oil Drain Plug
 42-03-65
 42-02-77
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16N73B60 Engine - Diagnosis
 Oil Pump
 The oil pump is mounted at an angle to the crankshaft bearing cap and is driven by thecrankshaft using a roller chain. The oil pump is a two-stage gear oil pump with two gearclusters.
 1. Mounting points
 2. Oil pump drive shaft
 3. Oil pressure from pump to engine
 4. Control valve (Pump Stage/Pressure
 Control)
 5. Oil pressure control tube from the
 engine to the control valve.
 6. Oil pickup strainer
 7. Pressure relief valve (over 15 Bar)
 8. Oil filter
 Pressure Control
 The oil pressure control valve in the oil pump has two functions:
 1. Deactivates stage two oil pump circuit above 2 bar. Stage two is only active in the lower speed range. This is to ensure that there is always sufficient oil pressure for the VANOS units even at high oil temperatures and low speeds. The oil pump power consumption is reduced by deactivating stage two.
 2. Monitoring the required oil pressure for the engine. The piston in the control valve is moved by a spring against the engine control pressure which is returning from the engine. This means that precise monitoring of the actual engine oil pressure is pos- sible.
 AA sseeppaarraattee pprreessssuurree rreelliieeff vvaallvvee iinn tthhee ooiill ppuummpp aauuttoommaattiiccaallllyy ooppeennss aatt tthhee mmaaxxiimmuumm pprreess--ssuurree ooff aapppprrooxxiimmaatteellyy 1155 bbaarr.. TThhiiss pprreevveennttss ddaammaaggee iinn tthhee ooiill ppuummpp eessppeecciiaallllyy aatt llooww ooiilltteemmppeerraattuurreess..
 • Disassemble oil pump for visual inspection.
 KT-9614Oil Pump
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17N73B60 Engine - Diagnosis
 Crankshaft
 The N73 uses a forged steelcrankshaft (1 - front).
 Each crankshaft throw has twocounterweights for balancing themoving masses (12 counter-weights in total).
 The crankshaft is supported byseven main bearings, the seventhis the thrust bearing.
 Crankshaft Thrust Bearing
 The thrust bearing halves are multiple pieces that are assem-bled as one part for the the number seven main bearing at therear of the engine.
 Piston and Connecting Rod
 The iron coated cast aluminum alloy pistons are “domed” with valve reliefs in the crowns(1). The recess (2) directs the combustible mixture directly under the spark plug and pre-vents the combustion chamber from being divided into two parts.
 Piston rings:• First piston ring groove = square ring• Second piston ring groove = taperface ring• Third piston ring groove = two-part oil control
 ring
 NNoottee:: Due to the shaping of the piston crownand the wrist pin offset, the pistons are cylinderbank specific (crown index arrow always pointsto the front of the engine).
 The forged steel connecting rod and cap is separated by the familiar “cracked” process.The large end is angled at 30º allowing sufficient articulation in a very compact space. Thepistons are cooled by oil jets spraying under the exhaust side of the piston crown.
 Crankshaft
 KT-9635
 KT-7676
 KT-9634
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18N73B60 Engine - Diagnosis
 • Remove piston/connecting rod assembly from any cylinder of the bank(caution - use care around the oil spray jet).
 • Remove crankshaft thrust bearing cap for visual inspection.
 • Measure the piston diameter.
 • Measure the cylinder bore that the piston was removed from.
 Questions (N62 section can be used)
 WWhhaatt iiss tthhee ppiissttoonn ddiiaammeetteerr??
 WWhhaatt aarree tthhee ccyylliinnddeerr bboorree mmeeaassuurreemmeennttss?? FFiillll iinn tthhee cchhaarrtt::
 Side to Side Front to Back
 WWhhaatt iiss tthhee ppiissttoonn iinnssttaallllaattiioonn cclleeaarraannccee oonn aa ““uusseedd”” ppiissttoonn??
 WWhhaatt iiss tthhee ppeerrmmiissssiibbllee ttoottaall wweeaarr ttoolleerraannccee bbeettwweeeenn ppiissttoonn aanndd ccyylliinnddeerr??
 WWhhaatt iiss tthhee ppeerrmmiitttteedd oouutt--ooff--rroouunndd ooff aa ccyylliinnddeerr bboorree??
 WWhhaatt iiss tthhee ppeerrmmiitttteedd ccoonniicciittyy ((ttaappeerr)) ooff aa ccyylliinnddeerr bboorree??
 HHooww aarree tthhee ppiissttoonnss iiddeennttiiffiieedd ffoorr tthhee ccyylliinnddeerr bbaannkk??
 WWhhaatt iiss tthhee ccoorrrreecctt wwaayy ttoo iinnssttaallll ccoonnnneeccttiinngg rrooddss ((oonn tthhee ppiissttoonnss)) ffoorr ccyylliinnddeerr bbaannkk 11 -- 66??
 Top
 Center
 Bottom
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19N73B60 Engine - Diagnosis
 Crankcase
 The crankcase is a one-piece “open deck” design and is made entirely from AluSil. In massproduction, the cylinder bores are finished by an etching procedure. This involves etchingout a thin aluminium layer from the cylinder walls. By doing this, the high strength siliconcrystals are exposed. The silicon crystals form a high strength running surface for the pis-tons.
 OOppeenn DDeecckk:: EExxppoosseedd ccyylliinnddeerr ccoooollaanntt jjaacckkeett
 Lubrication System - Technical Data
 TThhee rreeccoommmmeennddeedd ooiill iiss BBMMWW HHiigghh PPeerrffoorrmmaannccee 55WW--3300 SSyynntthheettiicc OOiill* P/N 07 51 0 017 866
 kt-9588
 Oil Capacity in Liters (quarts) Explanation
 8.5 (9.0) Filling capacity with oil filter change
 Oil Pressure in Bar Explanation
 1.0 Minimum oil pressure @ 20º C
 4.0 - 8.0 Maximum oil pressure @ 20º C
 Oil Delivery Capacity Explanation
 9 - 12 liters/minute At idle speed (550 rpm) @ 20º C
 50 - 55 liters/minute At maximum engine speed (6500 rpm) @20º C

Page 20
                        
                        

20N73B60 Engine - Diagnosis
 Lubrication System
 Oil Circuit (view from engine front)
 A. Oil pressure from oil pumpB. Oil supply to VANOS unitsC. Oil return1. Oil supply to intake camshaft2. Oil non-return valves3. Oil circuit in oil thermostat4. Oil return from oil cooler5. Oil supply to oil cooler
 The engine oil is supplied by the oil pump to the lubrication points in the engine block andis pumped into the cylinder heads. The following components in the crankcase and cylin-der head are supplied with engine oil:
 CCrraannkkccaassee
 • Crankshaft bearings• Oil jets for piston cooling• Oil jet for the drive chain (bank 7-12)• Tensioning rail for drive chain (bank 1-6)
 KT-9632
 6. Oil supply from oil pump7. Oil supply , chain tensioner8. Oil supply , VANOS solenoid valves9. Oil supply to exhaust camshaft
 10. Oil supply to high pressure injection pumps11. Oil supply to HVA elements12. Oil supply to Valvetronic eccentric shaft
 CCyylliinnddeerr hheeaadd
 • Chain tensioner• Guide rail on cylinder head• Hydraulic valve adjustment elements (HVA)• VANOS supply• Camshaft bearings• Overhead oil tubes for the valve gear
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21N73B60 Engine - Diagnosis
 Cooling System
 Coolant Circuit - 14.94 Liter (15.8 Quart) Capacity
 1. Water pump
 2. Thermostat housing with MAP thermostat
 3. Coolant temperature sensor
 4. Radiator
 5. Partition wall (low temperature area)
 6. Radiator (high temperature area)
 7. Return flow (cool)
 8. Radiator vent line
 Cooling System (Circuit Flow)
 9. Coolant reservoir
 10. Water cooled alternator
 11. Thermostat for transmission
 oil heat exchanger
 12. Oil/water heater exchanger
 for automatic transmission
 13. Transmission oil line
 connections
 14. Heater supply hose (hot)
 15. Water valves / electric pump
 16. Heater inlet hoses
 17. Holes (cylinder jacket venting)
 18. Cylinder head vent hose
 19. Cylinder head, bank 1-6
 20. Heater core(s)
 21. Cylinder head, bank 7-12
 kt-9704
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22N73B60 Engine - Diagnosis
 Coolant Circuit
 The coolant flow has been optimized allowing the engine to warm up as quickly as possi-ble after a cold start as well as even and sufficient engine cooling while the engine is run-ning. The cylinder heads are supplied with coolant in a cross-flow pattern. This ensuresmore even temperature distribution to all cylinders.
 The cooling system ventilation has been improved and is enhanced by using ventilationports in the cylinder heads and in the radiator. The air in the cooling system accumulatesin the reservoir/expansion tank. When a pressure of 2 bar is reached in the expansion tank,the air is bled out by the pressure relief valve in the reservoir cap.
 NNoottee:: The ventilation ports in the front of the cylinder heads provide quicker “self bleeding”during a routine coolant exchange. The complex cooling system and the small ventilationports require that time should be allowed after the cooling system has been filled for the airto escape.
 Coolant flow in the Engine Block (similar to N62)
 The coolant flows from the water pump through the feed pipe in the engine's V and to therear of the engine block. This area has a cast aluminum cover. From the rear of the engine,the coolant flows to the external cylinder walls and from there into the cylinder heads.
 The coolant then cross flows through the cylinder heads (exhaust to intake) into the engineblock inner coolant jacket into the engine “V” and through the return connection to the ther-mostat housing. When the coolant is cold it flows from the thermostat (closed) directly intothe water pump and back to the engine (recirculating for faster warm up).
 When the engine reaches operating temperature (85 ºC-110 ºC), the thermostat opens theentire cooling circuit to include the radiator.
 NNootteess::
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23N73B60 Engine - Diagnosis
 The coolant flows to the rear of the engine block, from there through the side channels tothe cylinder walls and then into the cylinder heads (lower left picture). The cast aluminumcover at the rear of the engine block (with sealing bead) is shown on the lower right.
 Water Pump/Thermostat Housing
 The water pump is combined with the thermostat housing and is bolted to the timing caselower section.
 CCaauuttiioonn dduurriinngg iinnssttaallllaattiioonn ooff tthhee wwaatteerr ppuummpp:: The impeller is made from reinforced plastic.
 • Reassemble engine using your notes taken during disassembly in addition to the Repair Instructions.
 42-02-59
 Water Pump / Thermostat Housing
 1. Map-controlled themostat (radiator cool return flow).2. Electrical connection for Thermostat Heating element.3. Thermostat Mixing Chamber4. Temperature Sensor (hot coolant from engine)5. Radiator in-flow (hot coolant from engine)6. Heat exchanger (transmission oil return flow)7. Leakage Chamber (evaporation space)8. Alternator in-flow (cool supply)9. Water Pump
 10. Expansion Tank Connection
 42-02-58
 42-02-60
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