I am forwarding Chuck Dutart's comments and questions on the current draft of the C13 test procedure.  I have added in my own resposes and idicated those issues on which I believe the task force should come to consensus.  We will discuss this at our teleconference on the 14th.
 

Best regards, 

Thomas M. Franklin 

Chairman: ASTM D02.B and 
Senior Technical Advisor for: 
PerkinElmer 
            fluid sciences 
            Automotive Research 
Phone:  210-647-9446 
Fax:            210-523-4607 
e-mail: tom.franklin@perkinelmer.com 

-----Original Message-----
From: Charles H. Dutart [mailto:Dutart_Charles_H@cat.com]
Sent: Friday, March 04, 2005 4:01 PM
To: Franklin, Tom; Jeff Clark@TMC
Cc: Abdul H Cassim
Subject: C13 V5 Test procedure review

Tom, Jeff, 

I have read through the latest procedure and have a list of comments or revisions.  It is looking pretty good. 

4.1  Engine model is C13 (our internal model number will mean nothing to anyone outside Cat).  The engine arrangement number is 244-4803 or an alternative 249-8361 (slightly different rating, no impact).  Does this belong in the front of the procedure in an appendix with part number info? [Franklin, Tom] Is anyone else bothered by having two engine arrangements?  Chuck, does our fuel flow control make these two think they are the same? 

6.1  Test Engine Configuration - Critical part numbers are known and are ready to be integrated into the procedure.  Suggest a format and I can fill in the blanks.  We have 7 part numbers for this list including the oil cooler core.   

6.1.1 Test Engine - There will no longer be a formal kit part number, so kit references should be eliminated.  I've got a list of all parts intended for matrix rebuilds but hesitate to put this whole list in the procedure because p/n's change over time.  I plan to put bearing, valve, seat, and guide p/n's in, but put the rest in a living document on the TMC website.  This is coming soon.  I will also put a list of part numbers for periodic replacement parts in this web folder also. [Franklin, Tom] I am a little nervous making changes in part numbers without some review by a surveillance panel.  Task force input needed.   

6.1.5 ECM - Should specify that the software should be requested through the Caterpillar oil industry representative.  In the future Abdul and I may move on and our phone numbers and addresses may not reflect the proper contact.  Any suggestions? [Franklin, Tom]  Contact information could be maintained on the TMC web site and so referred to in the procedure. 

6.2.3  Charge Air Cooler -  I'm being asked by our test lab guys (Craig Stone and Tod Stookey) if the charge air cooler description can be modified to suggest the Modine cooler but allow any unit that meets a maximum pressure drop criteria and has a proactive method for draining condensation.   Can we do this?  Annex A.2 would have to change a little also. [Franklin, Tom] Task force decision, but I would be concerned about another variable among labs. 

6.2.6  Coolant System -  Pressurization of the coolant system has been settled on since we started working on the C12 procedure.  Stone and Stookey are asking why the system must be pressurized and if it is important.  Can you please give me some feedback on this? [Franklin, Tom]  The decision to pressurize the cooling system was made without familiarity with the cooling system design.  It is basically a means to match all labs with respect to the onset of nucleate boiling within the engine.  Task force decision. 

6.2.7  Pressurized Oil Fill System -  The fill system is not specified but the procedure does not say it is optional.  McCord seems to recall that this was brought forward as required during discussions about lab tours.  Is it to be required and is there a good reason for it? [Franklin, Tom] This method is used to better assure proper start up lubrication since an effort is made to minimize the dilution affects of build up oil and the build up oil is not the test oil.  Task force decision but I do not recommend a change. 

6.2.9 Crankcase Aspiration -  The procedure should be explicit about the breather and spacer p/n's.  The correct breather p/n is 9Y-4357.  The spacer p/n is 221-3934 or equivalent 20 mm thick plate with fully open center (on most engines in labs).  Two gaskets 9Y-1758 should be used, one on each side of the spacer plate. [Franklin, Tom] Editorial change. 

6.2.10  Blowby Rate -  The procedure calls out a specific blowby canister volume of 114 L, was this agreed to (I don't recall the discussion)?  The description about a pipe to the blowby canister neglects the practical application of a hose and does not specify if the OD or ID needs to be 3.175 cm diameter.  The description of a 3.81 cm hose between the canister and blowby meter potentially conflicts with the open spec on flow measurement device.  Seems like the hose or pipe (or tube) should all be specified such that the nominal size is not less than the blowby port size (which is 1.25 inch or 32 mm).   [Franklin, Tom] The 30 gallon blow-by cannister was chosen to commonized the initial two labs running these tests.   These have served us well so I don' see a need to change.  The pipe diameter thing is a bit of a mess and needs to be cleaned up and standardized. 

7.2 Test Fuel - Thought I heard dyed fuel was in for PC-10 tests, probably needs to be specified. [Franklin, Tom] PC-10 fuel is dyed by definition.  The table of fuel properties (specification) should so note.  Editorial 

8.1.8 Ring Side Clearance Measurement - A discussion with Jim McCord highlighted the need to be more specific about keystone and rectangular ring measurement techniques.  Jim said keystone must be checked in 4 places in slotted liner while rectangular ring can be checked all around (as Task Force decided recently).    Also, the procedure should specify the minimum feeler gage size, which we agreed to specify as 0.3 mm. [Franklin, Tom] This section definitely needs work.  I will be looking for a volunteer! 

8.2.2 Parts Reuse and Replacement -  We should probably add the text "... as long as parts meet production tolerances as described in Cat Service Manual ... (or listed in file on TMC website??).  To allow labs to inspect based on the service manual risks problems because the service manual was occasionally incorrect in the early version we started with.  Do we put specific dimensions in the procedure? [Franklin, Tom] I think that what we need is a reference to a Cat Service Manual that does have the correct dimensions rather than list these. 

8.2.5 Fuel Injectors - The procedure should specify the p/n for the injector since a new p/n has been released and will perform a little differently.   Please specify injector p/n 239-4908.  [Franklin, Tom] A very important editorial addtion/correction!  

8.2.6  New Parts - We do not replace rocker lever assemblies or valve bridges on each build.  Please strike these.  Also, please change 8.2.6.9 to read "Connecting rod, main, and thrust bearings". [Franklin, Tom] Editorial. 

Figure A4.18 - Turbo W/G control photo - Could we put in a better picture that more clearly shows how the mechanism works.  I don't clearly understand this photo. [Franklin, Tom]  I'll be looking for a volunteer to provide a more useful photo(s).   
  
Annex A5 External Oil System - It's good that you have included line sizes now (though I'm surprised it's not the same as in the C12 procedure), but we should also state the max hose length (2.7 meters per McCord 1+ year ago). [Franklin, Tom] Task force decision.   

Annex A7 Caterpillar Service Publications - I could put in options available from dealers I guess.  Not sure what you intended for this page.  Let me know what makes sense here. [Franklin, Tom] The listing needs to include all service publications mentioned in this procedure and how to obtain them. 

Missing information [Franklin, Tom]  The information listed below needs to be updated to reflect the C13 and included in the procedure.  I will be looking for a volunteer. 

This procedure is missing a reference to ET software and a description of ECM timing calibration in the actual test procedure.   The following sections were lifted from the C12 test procedure:   

6.1.1 The Electronic Control Module (ECM) defines the desired engine fuel timing and quantity and limits maximum engine speed and engine power.  Caterpillar electronic governors are designed to maintain a speed indicated by the throttle position signal.  Speed error drives fuel demand ("rack").  Rack and engine speed are input to the injection duration and timing maps to determine duration and timing commands for the fuel injectors.  Use personality module P/N 236-8696 for correct control maps, contact Caterpillar, Inc. if you need this software installed.  The Caterpillar Engine Technician® (ET®) service software package, version 2003A (now 2004B SP1), is used to monitor engine parameters, flash software, and change power and injector trim values.  The Full Dealer Version is required and must be purchased from a Caterpillar dealer with a yearly subscription.   

11.1 Electronic Timing Calibration - Perform a timing calibration for the engine control software using ET® software and timing sensor components as specified in the C12 Service Manual, Caterpillar media number SENR9680.  If coolant temperature is less than 18C or 64F the engine will operate under the cold mode strategy and the timing calibration procedure cannot be performed. In this situation, start the engine and allow it to idle until the speed drops from 1000 rpm to 600 rpm, signaling that the coolant temperature has exceeded 18C.   

Also, Chris or Jim might be able to say if there is value in the following block of text: 

9.16.5 Prime the fuel system to remove air by cranking the engine or using the priming pump located on the engine fuel filter base.  Refer to the C12 Service Manual, Caterpillar media number SENR9680 for the fuel system purge procedure. 

Regards, 

Chuck Dutart                                Phone: (309) 578-4070 
Oil Test Engine Lead Engineer                Fax: (309) 578-3653 
Maintenance Products and Supplies        Bldg. H3000 - Dock 13
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