3.0L Conversion 1985 GTV6 – by David Schmidt – Nov 2004 
I’ve put this document together to detail the processes I went through to:

1. Install a 164 3.0L motor into my 1985 GTV6

2. Build & Install larger intake runners

3. Remove the AFM, stock Air Intake tube and Air Box

4. Upgrade the Alternator

5. Install the Megasquirt EMS

The information may be useful to others wanting to tackle a 3.0L 12V conversion on an Alfa GTV6 at a reasonable cost. It is by no means the recommended method to do the conversions and there may be other, probably easier ways, to achieve the end result. The GTV6.org website proved invaluable in the process but quite a deal of time is required to locate all the required information. Some ideas are my own and some are borrowed, so any comments/suggestions are most welcome. Hopefully this will provide a basis for others to add their solutions to the conversion issues encountered and be a useful one stop reference for others. The document could easily be altered for a 3.0L 24V conversion, 3.0L 12V 75 conversion, etc, and you are welcome to use any part of it, photos included
Normal home workshop tools were used or “special” tools manufactured to get the job done. When talking LH & RH I’m looking at the engine from a driver perspective in a RWD GTV6.
I purchased a 3.0L 12V motor from an accident damaged automatic Alfa164 minus the Plenum, Distributor and ECU. The motor had only recently been reconditioned so I decided just to carry out the conversion without any modification to the internals. Fortunately I had a spare 2.5L motor as a source for the various other bits and pieces needed for the conversion. 
A good engine stand I think is essential in the conversion process and I bolted it up to four of the bell housing mounting holes. Of course it had to be removed from the stand to install the flywheel.

*****************************
MOTOR CONVERSION

Removed the following from the 3.0L

· Timing belt covers. 
· Timing Belt

· Belt de-Tensioner (A new kit was installed in the timing belt de-tensioner while it was off the motor)

· RH Cam Pulley – To remove the FWD upper engine mount.
· Water pump

· Flywheel

· Front crank pulley & sensor

· Sump, oil pump and pickup

· Oil level indicator sensor.
· Oil Pump Drive/Distributor plate. 

· Front seal cover (to remove the oil pump hex bolts)

· Fuel rail & Injectors
· Inlet runners

· Heater hose adapter from the rear of the LH Cylinder head.
· RH engine mount studs 
Bits required from the 2.5L

· Sump

· Oil Pump & Pickup

· Flywheel

· Front pulley

· Water pump

· Cam belt covers

· AAV

· Nuts and Bolts
· Plenum & throttle body

· Distributor & plug leads

· RH engine mount studs

· AC Compressor and mounting bracket

· Injectors and fuel rail if you’re not going to use the 3.0L items

Extra Bits required

· Flywheel spacer 
· Longer flywheel bolts if you don’t have them
· Plate for 164 Distributor hole.

· Manifold studs/bolts to suit 

· Heater hose adapter.
· Inlet runners
· Inlet pipe & fittings
· K&N Filter

· O2 Sensor and Bung (If you install MS)
· Silicone hoses – although not necessary if your hoses are in good condition.
· 6 & 8mm hex plugs

· Miscellaneous metric nuts and bolts
· Various wires, plugs & sockets for the MS install 

With the 3.0L coming from a FWD there were a few mods required to allow the fit into the GTV6.

The studs for the FWD top engine mount were removed and replaced with hex plugs as one hole goes through to the tappet area. One of the holes is required to mount the 2.5L cam belt cover. The problem being the bolt removed is 8mm and the bolt holding the cam belt cover is 6mm. By carefully drilling out the threaded end of a 8mm bolt, a 6mm thread can be tapped inside. Cut a slot across the newly made threaded sleeve and cut off the thread to the require length and screw in into the 8mm hole. The standard 6mm cam belt cover bolt will then screw straight in.
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All the spare studs were removed from the LH & RH side of the engine.  
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I think these were the original alternator and power steering pump mounts. Hex plugs were installed in these holes as well although probably not essential. Some or these were tough to remove but with high tensile locknuts and vice grips, all eventually came out. The longer engine mount studs on the RH side were replaced with the shorter studs from the 2.5L.
****************
FLYWHEEL

I decided to stay with the 2.5 flywheel as this seemed the most straight forward approach for my first install.

The 3.0L being an automatic had the advantage in that the flywheel bolts are about 4mm longer than the 2.5. (I’m not sure about other 3.0L engines). The bolts are ideally suited to the 4mm spacer required to align the starter ring gear. 

Many thanks to Daniel for the quality of the spacer.

***********************

SUMP AND OIL PUMP

My first task was to remove the sump, oil pump and pickup and replace it with the 2.5L parts. Keep plenty of paper/rags/etc on the floor under the motor as oil seems to run out continually as the motor is rotated on the engine stand. 
The oil pump must be changed as the 164 oil pump drive shaft has a nut and washer to hold the cam shaft driving gear in place. In the 2.5 this gear is held in place by the distributor.

The oil pump and pickup fitted without a problem although the front crankshaft seal cover has to be removed to get the oil pump hex studs out. 
The sump did require re-alignment of the two centre rear pan bolts about 4mm toward the front of the motor. This was achieved using a small round file. There’s plenty of bolt surround on the sump pan to do this without weakening the bolt area. Using a combination of 7mm bolts & nuts from both the 2.5 & 3.0, suitable length bolts/studs can be used to bolt up the sump. I did have to remove some metal on the block just below the engine mounts as there is not enough room to install a bolt of the correct length to the sump pan in this spot. A stud in lieu of the through-bolt may solve this but I wasn’t going to remove the sump just to get these bolts in. 
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I found out after bolting up the sump pan that the rear edge needed machining back a little. I used a burring tool and a belt sander to achieve this. I would be much easier to do this before fitting the sump. I should have done a bit more reading on the GTV6 site as this was covered in one discussion.
[image: image6.jpg]



****************

OIL DIP STICK
I checked the position of the both the 2.5 and 3.0 dip sticks before the bottom sump plate was bolted up and found they were within a mm of each other so decided to leave the 3.0L dip stick as its much easier to get to than the original 2.5L. 
*********************
164 DISTRIBUTOR HOLE
You need to make up a cover plate for the 164 distributor hole if you’re using the 2.5 distributor.
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*********************

OIL LEVEL SENSOR
The hole was plugged with a brass adapter, silver soldered shut. The later 2.5 engines have a plug screwed in this hole so that can be used instead. My donor 2.5 did not have this hole drilled and threaded in the engine block.
[image: image9.jpg]



*********************

REAR HEATER HOSE ADAPTER

The 3.0L heater hose adapter is a larger diameter than the 2.5L. This was replaced with a brass adapter and nut & tail to suit the 2.5L hose size. The original steel adapter was a real problem to remove. Eventually I filed through the top section to the thread and  bent it inwards to remove it.
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********************
STARTER MOTOR
The starter motor bolted up and lined up nicely except for the front mount. 4mm out again. Fortunately there are 2 spacers between the front mount and the starter motor brush cover. Undo the nuts and replace the cupped washers with flat washers and it bolts up perfectly.
The starter motor heat shield I had previously modified for the extractors bolted on without problem.
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********************

AIR CONDITIONING COMPRESSOR
The 2.5 AC compressor and mounting bracket will bolt straight up to the 3.0L block. The only problem is the AC upper mount hole is not bored & threaded so you need to fit the compressor to the bottom mount and carefully mark the hole. Drill to the required depth and tap an appropriate thread. I actually installed a stainless steel thread restorer in this hole mainly because I did not have the correct tap but had a repair kit to suit that sized metric bolt. The added benefit here is the thread is a lot stronger with the steel thread insert. 

I do intend to replace the old York compressor with a rotary type. The bracket and mount from the Alfa 90 with a rotary compressor will fit, so that’s on my “to do” list.
***********************
ALTERNATOR
While the engine was on the engine stand, I decided to fit a higher output alternator. I purchased an 80amp Bosch alternator (from a Mercedes I believe, not sure what year or model). This unit lined up perfectly with the only minimal modification required to the bottom and top mounts. The bottom spacer on the engine mount block needed to be shortened to accommodate the wider alternator bottom mount and some minor modification to the top alternator mount where the belt adjusting bracket connects. An original GTV6 alternator belt was used to save any hassles with replacement later on. No more dim glow on the alternator light with everything turned on.
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******************

BELL HOUSING REAR ENGINE MOUNT

One thing I did discover when installing the engine into the car is the 3.0 engine block itself, not just the crankshaft, is 4mm shorter than the 2.5, so the bell housing rear mount bolts are a tight fit but can be done up with a bit of leverage.

*****************
AUXILIARY AIR VALVE

The mounting holes for the AAV need to be drilled and tapped in the RH tappet cover. The moulding is there so not a big problem just watch the drill depth so it doesn’t go right through. Use a 6mm metric tap.
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FUEL & PLENUM
I wanted to use the 3.0L injectors as it would make the MS install easier. Flow rates for the 2.5 & 3.0 injectors are almost identical. Later tuning with the Megasquirt may require a higher flow injector and the newer 3.0 style are easier to obtain in higher flow rates than the old 2.5 barbed type injectors.

The fuel rail from the 3.0 was used. The fuel pressure regulator and supply inlet and outlet on the fuel rail are on opposite ends compared to the 2.5. It was only a matter of swapping the supply and return fuel lines at the firewall. With Megasquirt installed, the cold start injector is not required so both sides of the fuel rail are joined with a piece of fuel hose.
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**************

INLET RUNNERS

One of the issues raised frequently is the small size of the 2.5L intake system. A number of people have said they simply used the 2.5L runners, plenum, etc on their 3.0L conversions. Others have used the 164 plenum and modified the Throttle body position. I decided I wanted to increase the inlet sizing economically but use as much of the 2.5L equipment as possible. The 2.5 plenum runners can be enlarged to match the I size of the stock 3.0L. Strangely, the I of the “lip” inside the 3.0L runners is just about the same size as the stock 2.5. My choice was to use the 2.5 plenum, ream out the runners on the plenum to their maximum and build new inlet runners to the 3.0L intake manifolds. 

I reamed out the 2.5 inlets on the plenum to match the 3.0L runner IS using a burring tool. Buy a good quality burring tool and the job is fairly easy to do, just took some time to remove sufficient metal. 
[image: image19.jpg]



I decided the best course of action was to make new runners from the plenum to the head. This would then allow use of the 3.0L inlet “manifolds”, injectors and also means shorter intake runners would be needed compared to the stock 2.5L. 

The 3.0L inlet runner flanges were cut off from the original 164 runners and the piece left around the brazed area, chiselled out. Not as difficult as it sounds as the steel tube separates from the bronze welding fairly easily with a sharp chisel. Screw the flanges to a block of wood to help in the process. Don’t cut them off too close to the flange or there is nothing to get the chisel behind to start the removal process.
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The “seats” in the flanges were dressed with the same tool used to bore out the plenum runners. 

A visit to my local exhaust shop made making new runners easier than I first anticipated. It turned out the 3.0L inlet runner flanges are similar in OD size to standard 43mm exhaust pipe. I bolted one 2.5 inlet runner to one head and a 3.0 inlet manifold to the other to get the correct alignment for the inlet runners to the plenum. I had the pieces of pipe mandrel bent (35°) to retain full size through the bend. Cutting the correct angle on the new runners was probably the hardest part.
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I made up a small jig to allow accurate placing of each tube. 
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It was just a matter of “tacking” the tube to the original 3.0L inlet runner flanges bolted to the inlet manifold, removing and then fully brazing them to the flanges. Stuff plenty of clean lint free rag down the inlet ports to stop any filings or other rubbish falling in. Turn the motor upside down on the engine stand when removing the rags.
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Final alignment, cut off the correct length and finished with a coat of paint made the runners look presentable.
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 The original 164 rubber joiners (turned upside down) fit the 2.5 inlet plenum and the standard “exhaust pipe” used for the runners. 
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My next job will be to modify a 2.5 plenum by removing the runners and welding larger tubes to the plenum to match the new runners to the intake manifold.

ENGINE READY TO INSTALL
[image: image30.jpg]



 Note the AC compressor upper mount bolt that needs to be tapped into the block. I also installed new manifold studs as I was refitting the PACE extractors previously fitted to the 2.5. 

AFM

The 2.5 AFM was obviously going to be restrictive after the work in enlarging the intake runners. I originally considered installing a larger AFM used on other L-Jet  cars such as Rover, BMW, etc. The early series 533 BMW’s with a 3.2L engine used the L-Jet system with an AFM part number 0 230 452 002. I figured this was about the flow I would need for the 3.0L. The local BMW wreckers had one early 533 in the yard and the AFM was exactly the part number I was looking for. This AFM has 3” circular inlet and outlets so as a bonus the new K&N filter would clamp straight on. Pin numbers on the wiring harness plug are identical to the GTV6. I might use this mod on my other stock 2.5 GTV6 and see how it goes.

[image: image31.jpg]



After more research and a possible long term problem with using the 164 high Z injectors on the L-Jet ECU, I decided the Megasquirt option was the best way to go plus give me some tuning capability. This added another few weekends to the conversion project. 

With the MS I could also do away with the original rubber air intake hose, AFM and air filter box. The local truck spare parts shop had plenty of 3” exhaust pipe and also 3” inlet pipe rubber joiners. A stock 45º rubber joiner and 45º exhaust bend was used and the overall angle was perfect. It was just a matter of brazing on the required inlet pipes to take the crankcase breather, AAV, etc and make up a bracket to mount the AFM and new K&N filter to the inner guard. These were brazed in roughly the same positions as on the original rubber inlet pipe.
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****************************

MEGASQUIRT
There is ample information on the Megasquirt and GTV6 sites for this option so I will not go into any detail here other than to list my mods as I assembled the Megasquirt. The GTV6 installation by Steve Rosser was extremely valuable in putting together the MS and all credit to him for making the installation easier. The assembly took a bit longer than I first anticipated but was well worth the experience and satisfaction.
A couple of old PC’s provided a number of cables, panels, connectors, etc.

My mods to Steve’s installation were;
· The MS build testing routine requires the fitting of the DB37 connector to the PCB. Steve suggested not soldering the pins for easy removal later on, however contact with the PCB seemed dubious without solder, so I cut up and old PC printer cable and wired all the DB37 pins to the PCB. This took a bit of time but removing the wires after testing was easy. A bit of hot glue to stabilise the wires on the connector. Also half the job’s done when I move on to my next MS install.
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· I decided to “go for broke” with my MS install. No quick change back to the L-Jet option but I did not wish to alter the stock ECU wiring harness. The original L-jet could then be re-installed back to stock by replacing all the removed components such as the AFM, CSI, etc. As it turned out the BMW AFM was a good emergency replacement that could be swapped in a few minutes.
· O2 SENSOR –The 85 GTV6 did not have an O2 sensor fitted and the Megasquirt needed an O2 sensor for accurate tuning. I purchased a bung from the exhaust shop and welded it into the exhaust pipe before refitting the exhaust to the car. I purchased an NTK 4 wire sensor, wired the sensor heater directly to the fuel pump relay output (with an in-line fuse) and then plugged the O2 sensor wires into the original AFM plug. This saved running extra wires to the ECU. This was pinned out in the MS DB37/L-jet ECU connector. 

**************************
· Air Temperature Sensor. I used an ATS out of a spare 2.5 AFM and fitted this into the new air intake pipe. I attached the ATS sensor wires to the original AFM plug as well and pinned this out on the MS DB37/L-jet connector. The wires going into the plug in the following picture are for the O2 sensor and the ATS. The plug was later sealed to stop and water or dirt getting into the plug.
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***************************
· LEDs – The location of the GTV6 ECU does not make it easy to see the LEDs so I connected a 6 pin socket to the PCB and mounted it next to the DB9 connector on the modified L-Jet ECU box. I then made up a cable to connect them remotely to a small panel beneath the dash on the RHS. 
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********************

· MEGAVIEW – I decided on the Megaview option as well as having the Laptop tuning capability for the MS. It fitted nicely into an old floppy drive bay and the 2 boards were connected with various PC LED cables modified to suit. The cover of a PC power supply (cut down) also fits the drive bay case and existing screw hole can be used to secure the case. I can give more accurate details of mounts/connections if required.
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As I wanted to leave the dashboard in original condition without screwing panels all over it, I placed the Megaview in the tray beneath the glove box, securing it with adhesive rubber mounts. This was easy to access without the display being “in your face” particularly with night driving.
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I am using a current model Dell Laptop with a Com to USB port converter cable and it works fine.

**********************************
THE MOMENT OF TRUTH – Everything was wired up, tested and it was time to turn the key. No fuel pump started, engine cranked but not the slightest hint of a cylinder firing. As they say BUGGER!

I suspected it had something to do with my MS build but wanted to make sure the engine was running. I took off the K&N filter and installed the BMW AFM on the intake hose, plugged it into the original harness, plugged in the CSI and the original L-Jet ECU. (Some earlier research on the Net with injectors showed the high Z injectors can be run using a low Z ECU but not visa versa.)
Turned the key again and the engine fired straight up. Idled at just under 1,000 RPM and revved nicely. While it was running I set the timing (only 4 degrees out) and let it warm up. Now I have a standby system if the MS ever fails. All I need to carry in the car is the BMW AFM and the L-Jet ECU. I will do further research on fuel mixtures using the BMW AFM before running for any extended period.
I rechecked the MS to L-Jet pinout and realised I missed jumping the L-jet earth pins not attached to the MS board. Installed these and reinstalled the MS ECU, O2 and ATS wires to the AFM plug and the car started straight away.

Tuning has been the best part of the whole process. While The first msq file I downloaded didn’t work very well at all. Then I found another that ran but would not idle. Peter Webb the Guru of MS tuning came to my rescue. A few data logs sent to him resulted in some new test files emailed to me and the end result was an msq file that made the car run perfectly. I am deeply indebted to him for the time this saved me in getting to the end result so quickly. So in Peter’s words, where else can you get your car tuned on a Sunday afternoon by someone 6,000 miles away !!!
Best of all there is no vibration at all which was one of my concerns in using the 2.5 flywheel and front pulley.

Here’s the first start-up. No, I didn’t need the fire extinguisher; it was only the exhaust paint I used on the extractors settling in.
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