
FUEL - THROTTLE BODY / INTAKE MANIFOLD
Subject: Re: Intake Manifold, 6/6/98

From: fireball fireball@funtv.com 

I will state what I know about the manifold question and then shut up on the subject.  Six months ago I wouldn't of recognized a properly designed intake manifold if one bit me on the butt.  However in researching project $troker over the last two years, I found that one of the genetic problems of the 944 turbo was the headgasket.  Continued research showed that the headgasket did not blow but melted and almost always in #4.  Jay, my engine builder, did not like the manifold design from the beginning.  I showed him a picture of a custom turbo manifold which was a large tube plenum and intake runners connected to the remainders of the stock runners with silicone hose.  I suspect this was one of Eric Barrett's manifolds.  Jay wanted to build one like it but we never got around to it.

After the engine was running and we kissed off the wide fire ring headgasket in #4, we started to look for the cause.  Cooling or water circulation was the first thought.  We traced the water flow which enters the front of the block at #1, flows to the rear of the block at #4, enters the head at #4 and flows through the head to the outlet at #1.  If it was a coolant problem then #1 should be having the heating problem not #4.  I build a Plexiglas test stand for the waterpump, plug the thermostat hole and tested two different turbo pumps for flow.  It wasn't a fire hose but Jay pronounced the flow adequate.  As we were scratching our heads, Paulus, the rice burner builder enters the scene.  Jay has special tooling on his mill to cut wider valve spring perches and does machine work for Paulus.

Paulus has a degree in mechanical engineering and designs intake and exhaust manifolds.  After listening to our problem and looking at the engine he indicates the manifold is designed incorrectly.  This launches Jay and Paulus into countless hours of discussion/argument on automotive flow dynamics.  After I learn as much from them as my feeble brain can absorb, I suggest we jam a leaf blower in the manifold and test it.  They indicate it wouldn't be a valid test and continue their discussion/ argument.  To shut me up they finally agree to put the manifold on the flow bench.  As I have previously stated, there are no valves opening and closing, no reversion waves and no 15 lbs of pressure in the manifold so this is not a good test but is the best we have available.  The result surprised all of us.  Even blocking #4 and #3, the pressure in #1 still did not come close to the force trying to push your hand from #4.

The air entering the manifold plenum is moving at x miles per hour so my question is which direction does the force go?  Something is causing detonation (too lean) in #4 so I would suspect the force of the air moving in the direction of #4 causes the air entering #4 to be slightly more pressurized.  Hence higher boost in that cylinder and on occasion, meltdown.  It doesn't happen often but it does happen.  I am not arguing about basic intake theory.  I agree with most of what has been said.  If I am missing something, I will be happy to listen to what anyone thinks is causing the problem.  The fact remains that #4 cylinder eats headgaskets.  What is the cause?  And how do we cure it?





Jim Richmond

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: throttle body oil leak?, 6/27/98

From: Derrek Khajavi dkhajavi@flash.net 

The oil is from the turbo seal leaking under boost.  The entire intake pipe assembly gets coated internally with oil.  Normally the oil is consumed by the engine as you drive but if it becomes excessive it can start to puddle in the intercooler.  If it is leaking from the throttle body my guess would be that the small vacuum fitting at the bottom of the throttle body has come loose and has become the easiest point in the system to get rid of the oil.  Take off some intake pipes and survey the amount of oil you have in there.  If you think you have more than say 1/4 of a quart than it might be time for a turbo.  Less than that is fairly normal.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: manifold removal, 8/27/98L

From: "Clark Fletcher" fletch@twave.net 

The intake manifold has a separate small gasket for each individual runner (much like the exhaust manifold except different material). The part number is 944.110.163.05. You can remove the intake manifold and fuel rail as a unit if you don't want to worry about the injector seals. Disconnect the throttle cable, dipstick guide tube,  throttle position switch connector, and throttle body vacuum line. Disconnect the two large line on the intake from the idle stabilizer (between runners 1& 2 and 2 & 3). Disconnect the sensing lines between runners 3&4 (don't drop the banjo bolt seals). If equiped, disconnect the cruise control

cable from the top of the intake.  Remove the two bolts that attach the fuel rail to the cam housing. Leave the two that attach the fuel rail to the intake manifold in place. Remove the eight allen‑head bolts for the intake manifold. Disconnect the vacuum lines for the fuel pressure regulators. You may have to

disconnect the plug wires and the bracket for the speed, reference, and O2 sensors at the back of the intake manifold.  This should allow you enough room to move the intake toward the passengers side of the car and gain access to the timing valve.  Remember to cover the holes once the intake is remove to keep

trash out of the cylinder head. If you're planning on doing a lot under the intake than just the timing valve hose, I'd say remove the intake completely. This should allow you to get to the timing valve without removing the fuel rail from the intake or disconnecting the fuel lines. If you decide to go ahead and

remove the fuel rail, you might consider replace the injector seals and caps while your at it. The kits run about $3 per injector. The part number (you'll need 4 of course) is 944.110.901.00 .

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Access to turbo oil line, 3/26/99L

From: "Claus Groth" bora450@gte.net 

Mark wrote:

>I have recently noticed a burning oil smell in my cockpit when sitting at >stop signs.  When I open the hood, I notice wisps of smoke coming from under >the intake manifold - looks like it is under the oil line that feeds the >turbo.  I have asked this question before but cannot find the responses on my >computer.

>

>What all do I have to do to get to this line?  Remove the injectors and >manifold it looks like.  Anything else I should do while in there?  How hard >is this repair going to be?  Any hints or tips?

----------

Don't remove the fuel system from the intake manifold.

Use compressed to remove debris around intake manifold flanges.  If oily or soiled, clean engine and allow to dry first.

Remove:

1. Intercooler pipe to intake manifold

2. Throttle connector and vacuum line underneath

3. Loosen (don't remove) the bolt holding the intake manifold at the left of the throttle connector

4. Throttle cable mount

5. Dipstick mount

6. Two screws holding the intake manifold behind the dipstick

7. Loosen the screw at the rear of the intake manifold that holds an electrical cable bracket 

8. Speed control cable bracket at top center of intake manifold


9. Speed controller in front of battery (move it on top of the fuse box)


10 Hose between first two intake runners

11 Hose between next two intake runners

12 Banjo bolt connecting two hoses to intake manifold between rear two intake runners

13 Disconnect spark plug connectors

14 Intake manifold flange bolts (8)

Raise the intake manifold near the dipstick and support it using a ten to twelve inch long piece of two by four wood.

Clean the area around the head intake openings and fill the holes with paper towels.  I use lint free towels but it probably doesn't matter.  Remember to clean or replace the gaskets, depending on condition.

Subject: 931/951 Oil Vapor Residue in the Manifold, 4/23/99L

From: "Jim Pasha" jpasha@adaclabs.com 

All Porsches have some flavor of oil residue in the intake tract. The turbos have more because the oil seals on the turbo itself tend to the vapor past when the turbo is very hot. This residue condenses in the intake manifold as it is heavier than the air when it cools.

The crankcase breather system is designed to be closed to meet regulations about emissions. It is ok for the engine to bring the normal minuscule amounts through it and burn them. The crankcase breather system on the 931 has a strainer to catch and allow the oil vapor to condense and return to the crankcase for the oil that is vaporized in the head. The location of the separator is below the turbo in the turbo oil return line. There is a second separator in the intake tract to remove the oil before it gets to the air cleaner element where the rear crankcase breather is connected.

The 944 and 951 have an oil separator assembly attached at the rear of the block and the breather hose connected to the air cleaner.

With all of the 924/944/968 models, it is possible to have oil residue in the intake tract. On the 924/931, this causes additional problems in that the vapor will attach itself to the airflow sensor plate and change the response characteristics of the fuel distribution unit. When oil gets on the sensor plate, it can be easily removed by wiping it off both sides of the plate.  On the 931, the upper strainer can become clogged and may be cleaned by using a non-plastic eating solvent or hot water and soaking to remove the caked-in oil.

In the 944/951/968 it does not do more than collect, unless there is enough to cause fuel dilution and a few other nasty things.

Try not to disconnect that part of the emission system unless you have a car that is not going to be street driven.

MESSAGE:   (#925) Re: Extrude Hone, 7/27/00

AUTHOR:    Garrity garrity928@primary.net 

Waste of money on a forced induction system. You will never notice a significant difference for the money. 

Subject: Re: Intake leak detection with Fuel filter, 2/20/01

From: "Kevin Gross" kgross@connact.com 

The factory workshop manual recommends that you install a tire valve.  I did just this a few years ago, it fits perfectly into the hole one you've removed the filter's fitting.  You can then use your OE tire pump to pressurize.

Don't put more than about 0.5 bar (14 PSI) into the track.  It's more than enough pressure to do leak detection, and with much more pressure you'll start breaking things in the induction track.

Subject: [951] Re: Changing intake manifold gasket, 5/13/01

From: "Tom M" tmgee@iname.com 

The gasket is actually 4 separate runner gaskets.  Scraping the old gasket off can be a pain. One has to go on upside down to fit. Check out my turbo r&r write-up. You have to pull the intake to get the turbo off, so my write up tells you all about the intake removal. It is a fairly simple job.

http://members.rennlist.com/tom86951 

Subject: Re: pressurizing intake manifold question, 7/27/01

From: "Jay Cohen" jayc@rennlist.com 

In order to close ALL the valves you'd have to remove the camshaft. ;)  At least one exhaust and one intake valve will be either open or starting to open for every position of the crank.

Pressurize the intake without worrying too much about the crank position and if you want to do SOMETHING - stuff a wet rag in the exhaust pipe.  

I use a fuel filter cut in half with an air chuck screwed in the nipple side - and use only about 7-8 PSI.  Spray soapy water all over the connections in question, and you'll find about EVERY leak.  (Thanks go to George B for this idea btw...)

The pressure in the intake will (even though there are open valves) show you the leaks.  Connect to a shop compressor if you have one available.  If not  - consider replacing the air chuck with a tire valve, and use the Porsche tire inflator to pressurize.

Subject: [951] Re: boost leak? 10/9/01

From: Willy Wquattro@aol.com 

I use an old fuel filter to pressure test the intake system as described in the factory 944 manual. Cut the filter closer to one end right where it flares down at the end. Spin a small tire valve stem into the threads of the smaller 1/2 of the cut filter housing, insert it in the intake boot where the air flow meter attaches, tighten clamp and apply about 14 PSI with an air hose, and regulator. Now with a bottle of soapy water go leak hunting. Hope this makes sense!

Subject: [951] RE: Extrude Hone, 12/7/01

From: "Derrek Khajavi" huntleyracing@home.com 

The problem with extrude hone is that it is a blind process.  There is no control over the extent of porting or the change in shape or even the balance between cylinders.  We do not recommend it.

Subject: [racing] RE: turbo/intake hoses, 3/29/02

From: Brad@all914.com 

http://www.thinkauto.com.  They have a ton of stuff including the blue high silicon hose you see everywhere.

Subject: RE: fuel rail specification, 4/24/02

From: "Craft, Nicholas" NCraft@latitude360.com 

The thread is M12x1.5. However, this doesn't mean it's a proper pipe-thread profile designed to seal fluids, so you'll need to use something to seal the threads.

I just did a similar mod to add an SCCA fuel test port to my ITS 944.

An easy way to make an adapter is to buy a brass 1/8 NPT Female to 1/8 NPT Female coupler and drill and tap one side with a M12 tap.

I used a Loctite solvent-resistant anaerobic threadlocker/sealant that I ordered from McMaster-Carr to make sure the thing stays on and makes a good seal. Seems to be working great so far, but it hasn't been tested under race conditions yet. Like the other guy said, if it leaks or comes off while you're driving, you're in big trouble, so be careful.

Subject: RE: FW: Need help with mis-fire, 6/7/02

From: " Clifton Hipsher" Porsche944@carolina.rr.com 

<< What is the best way to check fuel pressure? >>

----------

I don't know if this will work for you, but I cut off the Schrader fitting on my fuel pressure gage hose, installed a small plastic tubing coupler, and installed a small piece of 3/8" I.D. hose.

The 3/8" hose just fits over the threads for the end cap on the fuel rail.  I keep the hose on the rail with a hose clamp.

