Energy Conversions Inc.

6411 PACIFIC HWY. EAST
TACOMA, WASH. 98424 USA
Phone # 253-922-6670 Fax # 253-922-225 Email eci@nwrain.com

DATE: 7/16/98  Page 1of 11
Contract # DE -FG01-96EE15649
Final Report .Doyfé// S5647--75
Nov 17 938
osTl

DISTRIBUTION OF THIS DOCUMENT 1 mmm}/\ MASTER




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their empioyees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
refiect those of the United States Government or any agency thereof.




DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original

document.




Project Title: Develop the Dual Fuel Conversion System for High Output, Medium Speed Diesel
Engines

Abstract:

The original plan for the project involved design modifications to an existing system to enhance its
performance and increase the limit of power that was achieved by the original design and to apply the
higher performance product to the full sized engine and test its performance. The new system would also
be applied to a different engine model. The specific work would include the redesign of gas injectors,
piston configurations and two types of igniters, Engine instrumentation, monitoring and testing.

Executive summary:

By the time the contract was awarded a number of the tasks indicated in the project had already
been accomplished. Because of this there were several changes made in the plan. The contract then
picked up on the project at the point we had previously achieved. The 16 cylinder 4300 horsepower fuil
sized engine then underwent testing in its standard mode of diesel operation. Data was taken at all speed
and load configurations. This now provides a frame of reference for the gas operation to compare to.
New style gas injectors were designed and tested on number 5 cylinder of the 8 cylinder 1650 HP test
engine. The new injectors were powered from a hydraulic system instead of the previous design
compressed air system making them more accurate and more controllable. The new design greatly
increased the level of air and fuel mixing and we saw spectacular results in emission reductions and
apparent power limit increases. After these preliminary results we manufactured the necessary number
to equip the entire engine for complete data acquisition. Along with the new injector we tested both a
spark ignited prechamber and a diesel ignited prechamber. Both devices, after having gone through a
number of configuration adjustments, performed very well on the single cylinder tests. The spark
prechamber will allow the engine to operate on natural gas alone requiring only a single fuel source. The
diesel prechamber produces higher levels of power with 1/10 the diesel fuel used by the preexisting dual
fuel system. Both devices provide the benefits of electronic timing adjustments for greater performance
and cleaner operation. The new gas injectors are installed and the full scale hydraulic system is
manufactured and applied. The engine is then operated with these new devices to measure the
incremental benefit of the better injectors alone. - The results are that the engine is able to operate at
higher loads, better efficiencies and lower exhaust emissions. The spark prechambers were acquired and
the necessary changes were applied to the engine to make them operate. Testing the engine with all §
cylinders spark ignited confirms some of the results from the single cylinder testing. However the spark
system is not yet completed therefore final data is not available. Thus far the engine is able to operate at
80% power, cleaner exhaust and equal efficiencies. The extension of our product line to this area allows
us to enter a new market category — Spark Ignited Gas Engines. The final task completed was to have a
full set of diesel prechambers manufactured and they are ready for testing.

We have reached the end of an extended project time frame. It is not possible to complete all of
the goals outlined in the original plan in this time frame, however the accomplishments achieved to date
are enough to extend the product’s marketability while further development continues. The remaining
tasks will be under taken as time and resources permit. Out of the eleven basic task catagories we have
100% completion on S areas. One area has not yet been started and the remaining four areas are
approximately 25 to 85% complete. In addition to these original task groups we identified seven more
specific task areas. Of the additional seven task areas we have 100% completion on 4 of them. Ofthe
remaining three we have 25% to 75% complete.




Substantive report:
710 Engine instrumentation:

In order to properly evaluate the operation of the high output 710 engine both in its standard
configuration and in its converted configuration the engine is extensively instrumented. Sensors of
various types must be applied to the appropriate areas. The sensors are connected to special circuit
boards mounted inside personal computers. There are three PCs in use during most of the development
testing. The first unit displays and records the basic engine variables such as power output, speed and
fuel consumption. The second computer is used specifically for the emissions data. The third computer
is used for recording high speed data, primary high speed data is the combustion pressure and crankshaft
position. The combustion pressure data is recorded every two flywheel degrees. When the engine is at
full speed we take a data sample every 45 micro seconds. The other two computers operate at relatively
slow rates updating the screen information about twice a second. The computer runs a program to
display the sensor’s readings, create files and record the values. All in all there are 40 Temperatures, 9
Pressures, 17 measured voltages and 18 calculated values. The records taken with the system have been
supplied in appendix A. Inspect the data sheets to see specifically what process variables are being
instrumented.

We use two engines for testing. We have a 8 cylinder 645 (cubic inch per cylinder)
turbocharged engine and the 16 cylinder 710. The 645 is rated at 1650 horsepower while the 710 is rated
at 4500 horsepower. The 645 uses up to 80 gallons of fuel per hour and the 710 uses 200 gallons per
hour. Many of the design aspects of these two engines are identical, in fact the connecting rods and
cylinder heads are interchangeable. Because of the dramatic fuel use difference we use the 645 for much
of our development work. Base line data, certain development and final testing is still required on the big
engine. The 645 engine has been equipped with complete instrumentation prior to this contract. The
710 was approximately 95% instrumented before the start of the contract. Final instrumentation (within
reasonable limits) was completed at the very beginning of the contract. 100% complete.

Base line:

After the engine was fully equipped with sensors we performed the base line test sets. The base
line test generates a frame of reference for us to compare to. The first steps in base lining were to have
everything operational and ensure the various sensors are calibrated. A number of test sets were run in
order to achieve three data sets that showed consistently similar numbers. After taking the data we
graphed a number of variables of particular interest such as the three emission concerns, CO, NOX and
HC. The power curve and efficiency were likewise graphed. These are included in Appendix A 100%
complete

Engine fuel gas supply:

None of the work or costs described in this gas fuel supply section were part of the contract but it
certainly was essential to the project. In the past the 645 engine gas operation testing was fueled using a
storage bank of high pressure cylinders. This storage was limited and full power operation would only
last a few hours. We knew that the fuel system would not flow the necessary rate for the larger engine
not to mention that the amount of fuel would be unacceptable. In previous discussions with the local
utility they clearly indicated that we would have to pay for the extension and we couldn’t afford to pay the
15,000 fee. Recently however there had been a housing development where the gas line was extended a
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ways before turning away from the highway. After having contacted the gas company we finally
arranged to have a gas supply line extended down the highway to our facility. The line pressure is
limited to 15 PSI so in order to operate the engines it is necessary to compress it up to 115 PSI.  We
acquired a used compressor and rebuilt it. We are now able to run unlimited operating time. Because the
gas is less expensive than the diesel we find that even the warm up of the 645 engine is done on gas
instead of diesel. 100% complete.

Combustion pressure monitoring:

The monitoring of combustion pressure is not a new idea. The challenge always has been to make
the results worth the costs. Previously it has been cost effective on very large ocean going vessels. If
cost effective combustion pressure monitoring can be applied then the engine can be more accurately
tuned and eventually through software algorithms able to tune itself. This would be the ultimate in
engine design. The engine would always be most efficient, being able to produce the most possible
power without engine damage. However we have always found in the past that the cost for sensors,
considering they don’t last very long is prohibitively high. At last we found a sensor made by NGK and
marketed by Engine Monitoring Co. that has virtually infinite life and costs less than half of the next
closest device. We thought this such a good thing that we had to try it. We purchased first only one
sensor to evaluate its signal and to see how we could apply it to the EMD engine. The result of this was
really pretty good so we ordered another 8 sensors. After applying the sensors to the engine we were
very disappointed to find that the sensors all produced signals at different levels. We tried changing the
mounting method and to mix and match them to be sure it wasn’t something that we were doing but to no
avail. The equipment wasn’t extremely cheep but we feel it was worth every bit to evaluate them and
what could have been. If we aren’t able to go with affordable pressure monitoring then Knock detection
can be used to protect the engine. Since that time we have now learned of another sensor that will be
durable and they claim excellent signal repeatability. Their cost will be more than double but we expect
to try the application of these. NGK sensor evaluation 100% complete. Engine monitoring with
pressure sensors 25% complete

Knock detection:

The detection of combustion knock is commonplace today in the automotive industry. The
benefits of this are multifaceted. For our project the ability to detect knock has several benefits as well.
In order to achieve the maximum performance from the engine, ignition timing must be adjusted to the
optimum point. During testing you can fine tune and map the timing to obtain the best performance. In
real life however, the surroundings change and engine balance can also become an issue. In the past the
lack of knock detection lead to some premature engine failures. The knock was caused by changes in the
fuel content/quality. While this was never expected the result was that there was an unacceptable engine
failure.

The development of a knock detection system started long before the contract was received. We
have played with Delco sensors and finally acquired a Bosch automotive knock sensor. This particular
sensor was selected because of its ungrounded electrical design, its availability and signal performance
characteristics. We built a bread board version of a signal filter. In order to determine where to place
the sensor and how many sensors would be needed we sampled signals on the operating engine. After
finding the best location we mounted a couple of sensors and continued to make the electronic signal filter
alterations. Testing the operation of the system and fine tuning was performed by running the engine and
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forcing knock. Once we were convinced that the electronic component design performance was
acceptable we moved ahead and had circuit boards made. The testing indicated that one sensor would be
needed for every 2 cylinders, thus for a 20 cylinder engine, 10 sensors would be used. When installed the
system is able to receive signals from up to 10 sensors and send a digital signal to the controller if knock
is detected. The 10 channels are independently calibrated. The knock detection system work started
about a year before the contract was received and approximately 30% of knock system was developed
under the grant. The knock detection system is functional and available for application to existing and
new products. We are still evaluating the package on our test engine and have identified some areas that
may still need some improvements. As indicated above, new sensor technology for combustion
monitoring may cause us to shift gears. The test knock system tends to drift and loose its ability to
properly detect knock, additionally it can become more sensitive and indicate knock when it is not
present. 100% functional 80% complete.

Spark prechamber:

Spark prechamber is a fairly common method used to create a powerful ignition source for large
bore lean burn gas engines. It entails a fairly conventional industrial electronic distributorless ignition
system and custom designed chamber that is connected to the main combustion chamber. Raw gas is
supplied to the small prechamber through a check valve during the period of low pressure. During
compression air is forced into the prechamber mixing with the gas in an attempt to create a perfect gas/air
mixture that even under high compression pressures consistent and powerful ignition occurs. After
ignition the expansion of the gases forces the flame into the main chamber and the flame sets off the lean
mix main chamber charge. Lean burn engines have high power capacity, good emissions and good
efficiency.

The spark ignition part of the project is another area that has been a long time coming. We first
purchased the electronic controls and many of the components to do one cylinder testing in 1993. At that
time we had a number of designs we intended to try. In the meantime we became acquainted with a
company by the name of Diesel Supply Company that had been doing development of prechamber
systems for gas engines in the power generation and gas pumping industries. They never did any work
on the EMD because there aren’t any gas EMD engines except for the dual fuel units that we have
provided to industry. Instead of trying to duplicate the work that DSC had accomplished we decided to
joint venture the application and DSC has supplied ECI with the prechambers for testing. DSC
prechambers are water jacketed to keep the sparkplug from overheating. Over heated spark plugs are a
primary cause for premature failure. The devices also utilize an inventive check valve that DSC has
worked to optimize, going through many styles and designs prior to having such good success.

Early in the application of the prechamber we learned that the gas injection style and air mixing
was critical to proper operation. Where the dual fuel system was very tolerant to poorly mixed gas and
air the spark system would misbehave. This is a primary cause leading us to the next section
involvement in new style gas injectors, specifically hydraulic port injector and jet caps. After we
provided better mixed gas and air the preliminary results of one cylinder testing were very intriguing.
We were recording numbers for power and emissions that appeared to indicate we were producing more
power than the other system types and the emissions would be more than 50% below the existing levels
of both CO and NOX. We do realize however that operating one cylinder cannot indicate what the fuel
use or the efficiency of the whole engine will be. We took the prechamber design and made some




modifications to it so as to make it a custom fit for the EMD cylinder head. DSC received the plans and
produced a full set of prechambers for the 645 test engine at no cost to ECI.

Complete engine operation with the prechambers has been established. The first step was to
operate the engine still in the dual fuel mode to gather operational data in the arcas of engine operation
that have never before been covered. After several attempts at engine starting we learned what
combination of settings would provide consistent and reliable start up. In order to identify the optimum
parameters for engine operation regarding adjustments of air fuel ratio and ignition timing we performed a
short series of tests sets.  With the present prechamber configuration the engines operating efficiency is
8800 to 12000 BTU/HP-HR indicating a loss in thermal efficiency from baseline. The power limit is
85% of baseline and the emissions for NOx, and CO at equal power are reduced 49% and 57%
respectively. We are not able to measure the non-methane hydrocarbons, however because diesel is no
longer part of the incoming fuel, it is assured that they have been minimized to only the Lube oil and
should be very much reduced. We have experienced some signal interference from the high tension of
the spark system causing the electronic control of gas inlet valves to be interrupted and subsequent engine
shutdown. The solution for this is still under investigation. Though more work is necessary, the results
of the preliminary chambers are encouraging. The fuel consumption and power is not up to the level we
intend to achieve. There are a number of chamber aspects that can be modified to optimize the ignition
energy. The next step should be to reconfigure the delivery orifice at the tip of the prechamber and
conduct more tests. Depending on the results we will ether do more tip configurations or increase the
prechamber volume to increase the ignition energy. We are also seeking the advice of DSC and others
that are knowledgeable about this type of ignition. When we have the final combination a full set of
testing and mapping will be conducted. Only after final data is obtained will we be able to move forward
with marketing efforts on this extension of our product line.

75% complete

Hydraulic port injector and Jet cap:

As mentioned above we confirmed what we thought we already knew about gas and air mixing.
Previously we had done some testing with newly configured injector valve we call a jet cap. See Photo 7
and 8. The jet cap is a part we fit over the end of the standard gas injector that increases the velocity of
the gas being injected into the cylinder. The increased velocity and directional jets aids the mixing of air
and fuel. We saw measurable results on the emission side and less significant benefits in the power
limits. By accident we first tested the spark prechamber with the jet cap injector and saw the spark
system function fairly well. When we went back to the standard injector we saw the improper operation.
The down side of the jet cap device is two fold. It increases the gas pressure required for the engine and
it is located in the position where we wanted to place the diesel prechamber. We wanted to make a
product that would accomplish both the quality of air fuel mixing required and work for all systems were
planning to offer. In addition to this we have learned that the air powered gas injector is a maintenance
issue that could be avoided if hydraulics were used. We designed an injector that would adapt to one of
the 18 ports of the cylinder liner on cylinder number 5 of the 645 engine. We constructed a small
hydraulic power unit from some used equipment we had in the warehouse. The single cylinder testing
ended up going very well after a number of modifications were made.  After the results of the one
cylinder tests we decided to make up a full set of “port injectors” for the 8-645. We put together a bigger
hydraulic power unit with mostly existing hardware, having to purchase only a pump and accumulator.
The power unit is large enough to run the 710 engine when we get to applying hardware to it. The
operational tests of the port injectors on the whole engine is again met with some new and different




challenges but after getting things worked out fairly well we were ready for tests. We met with mixed
results. The engines power capacity increased 17%, the emissions NOX reduced 40% and the CO
reduced 50%. The port injector’s ability to better mix air and fuel is achieved and at a gas injector
pressure of only 45 PSI, instead of the 70 PSI of the existing system the only drawback is that we are not
able to sufficiently contain the gas in the combustion chamber. With repeated attempts of timing
optimizations and flow adjustments the fuel consumption has increased by over 12%, nearly all of the
increase going to gas slip into the exhaust. Our plan now is to shelve the design but not to scrap it. The
benefits can’t be ignored and there may be a solution to the problem in the future. The Jet cap will
perform the same level of mixing and the hydraulic actuation benefits are still available for the through
head injection. As for spark ignition, this will become the system design of choice. 100% complete.

Diesel prechamber:

The diesel prechamber is similar but unique from that of the spark system. It retains all of the
benefits that the spark system has with the additional benefits of being virtually maintenance free and still
allowing full diesel operation. The reason to provide a diesel prechamber system is to gain the
performance of spark ignition with only small amounts of diesel and to offer a system to the applications
that will require full power diesel operation such as off shore floating platforms and marine vessels.

With the measured benefits of the spark prechamber and the available technical information on the
performance of diesel prechambers they couldn’t be ignored. The technical papers we have reviewed
indicate the performance of the dual fuel prechamber is superior to the spark system in both power
production and durability and the emissions are nearly identical.

The work under this contract was limited by time, however we were able to perform enough single
cylinder testing to identify a number of the physical aspects and performance criteria necessary to take
this project to the next step. The single cylinder tests provided data to support the theory that the engine
would produce above the rated power using approximately 1% pilot fuel. The testing also produced
results with 1/2 % on up to 3% fuel rates, three chamber volumes, two injector tips, four chamber orifice
configurations and three injection control strategies. Ideally the prechamber system would be a collection
of readily available production equipment and custom components. High pressure common rail injection
systems have been in development from virtually all of the main fuel injection manufacturers. While our
project is not able to support this type of development it is able to benefit from the availability of
components from high volume manufacturing. As time has passed this technology is becoming available
and will eventually fit into our product line.

We have manufactured enough chambers to equip the entire 645 engine. Software and electronic
hardware has been completed to control the fuel injection timing and duration. There are still a number
of components needed to finish the package and initiate testing of the entire system. Namely the injector
tips and the controlling solenoid valves as mentioned above. 70% complete.

Skip fire:

Skip firing is a concept that has been tried on a number of production and prototype engines.
Maybe the most well known is the Cadillac 468 engine that ran on first 4 then 6 then 8 cylinders
depending on load. The fact is that an engine becomes more efficient when it is doing more work. To
skip fire in our case means to inject fuel into one cylinder and then skip a number of cylinders in the firing
order. You can rotate through the firing order the cylinder/s that are being fueled. The operation of skip




firing is purely in the software, there is no necessary modifications to the hardware. Skip fire is
especially beneficial to this type of engine because of the difficulty of controlling excess air. Instead of
reducing the air we can reduce the number of cylinders being used to produce power, in turn increasing
the power of the cylinders being fired, increasing the necessary air and increasing efficiency. While there
is still some testing left for refining the operational boundaries of skip fire, the preliminary programming
work was completed under the contract and the initial tests confirm significant benefits. Skip fire will be
used with both dual fuel system and spark ignition systems. All variable speed applications including
locomotive and marine propulsion and stationary power (fixed speed) spark ignition products may also
use it in conjunction with air throttling to control light load efficiency losses.

The tests we were able to perform under this contract were limited by the minimum fuel delivery
flow rate of the gas flow control valve. Because of this minimum flow we were unable to gather zero
load operating information. This would be significant for the idling of locomotives whereby they do this
for over 50% of their operational life. This data will be acquired after some additional hardware is
installed to limit available gas feed pressure. To gather relative data we set the engine speed and power
low as would be expected on a locomotive application. Specifically the engine was set to 385 RPM and
125 horsepower. Data was recorded to indicate baseline, non-skip fire operation the fuel consumption
was 10600 BTU per horsepower hour. We increased the ratio of skip cylinders one step at a time until
we reached the optimum. With four skips and one fire we were able to reduce the fuel consumption to
8500 BTU/HP-HR. This reflects a 20% reduction of fuel consumption. Zero- load operation is expected
to be even better because the fuel consumption rate gets increasingly worse with less load.  Needless to
say reducing the fuel consumption by over 20% should be considered very successful. Locomotives in
freight service consume approx. 3.5 gallons of diesel per hour and they idle at 50% equating to 5.67
MMBTU per day and approx. 1.7 billion BTU per year per locomotive. 20% of this is 340MM BTU per
year per locomotive, an equivalent savings of 2520 gallons of diesel. 100% complete.

Conclusions:

The results of the development and testing are gratifying. We are confident that the plans and
decisions were good ones. The project continues to be worthwhile and the development work is
producing exactly the desired results. Along with all of the positive’s we recognize that the money didn’t
go as far as we projected and the time took longer than expected. In the past year we have delivered 12
proposals for conversion systems, some in the United States and also in other countries. The need for this
product appears to be continually increasing. The optimizations of the development work are still very
necessary if we are going to keep our hat in the ring with other engine builders. We are anxious to
continue the development work and to be able to meet the needs of the marketplace.

Current market potential:

A recent report from Diesel Progress magazine October 98 indicates that in the past number of
years the power generation market is continuously increasing in the categories of 1000KW and higher.
The year from June to June recorded over 5000 generator set sold representing 9644 Mega Watts of power
production internationally. In 1978 the number of units was at about 1000. Of the 5000 nearly 700 were
gas or dual fuel. This is above the increase of last year but more importantly it also indicates continued
growth that is expected to continue. The demand for power in the drilling and production of oil and gas
are part of the above numbers. The interest for producing this power on natural gas is becoming more
significant. The advent of Locomotive emission regulations in December of 1997 have sparked a




renewed interest with US railroads, and we have a number of interested parties for railroading off shore as
well. The US maritime administration MARAD is proposing a number of alternative fueled marine
vessel projects to the DOE. These projects would target vessels used for inland and coastal waterways,
all of which could use the EMD engines for power. All indicators are that the market is growing and it is
leaning more toward natural gas because of economy, emissions and domestic fuel source.

Recommendations:

We feel ECI should be directly involved in a new project whereby the DOE in collaboration with
other government and private industries jointly fund a demonstration railroad project with the Burlington
Northern Santa Fe in California. We think that because of emerging emission credit potential the BNSF
would be interested in partnering in a project that would springboard off their past project (fnl). The
project would have more than one phase, the first to finalize the development work that ECI has
accomplished so much on already. The phases to follow would include finishing the design specifics
necessary for 710 railroad application and ending up with the application / demonstration of a freight
locomotive in revenue service. If the DOE has a vision for alternate fuel and reduced emissions on large
fuel consumers in the United States they could never find a better more cost effective project than with
BNSF and ECI. ECI is willing to supply a pre-proposal that would outline in specific detail how this
project would pan out.

Fnl BN and Air Products and Chemicals with ECI have already successfully demonstrated a 645 Liquid
Natural Gas locomotive in freight service. The logistics surrounding the use of and the transportation of
liquid natural gas has been addressed.

Planned activities: (dependent on resources) Remove roots blower and install

Complete design specifics on spark turbocharger

ignition system Retest the engine turbocharged with

Test and map engine optimizations with present compression ratio

spark ignition 710 piston design testing and evaluation

Remove turbocharger and install roots 710 piston manufacturing

blower and associated hardware 710 conversion system install

Test and map spark roots engine 710 engine testing and mapping

Install diesel injectors and test dual fuel

engine system roots blown configuration

) Planed concurrent activities:
Reconfigure piston type to reduce
compression ratio Application, testing and development of

) combustion pressure sensor monitorin
Retest dual fuel roots engine P &
Design, testing and application of micro

pilot diesel injection system.

Install spark system and retest with lower
compression ratio




Information and Guide to photo pages:

#1 16 cylinder 710 engine with complete instrumentation applied
#2 710 data acquisition wire termination to PC’s
#3 Yellow gas supply line and meter
#4 Yellow gas line after compressor and going into test building
#5 Port gas injector fitted to engine liner on the bench
#6 8 cylinder 645 engine operating on gas with standard system
#7 Gas inlet valve fitted with hydraulic actuation hardware
#8 Gas inlet valve Jet Caps ready for installation and engine testing
#9 A. Diesel prechamber components ready for engine testing
B Jet cap valve seats ready for installation and testing
#10 Prototype hydraulic testing pump (power unit) for development of hydraulic actuated gas
injection
#11 Controls of testing power unit
#12 High pressure diesel pump for testing of diesel prechambers

#13 (A)Three HP pump, controls and (B) holding tank for complete engine testing of hydraulic
gas injectors

#14 (A) engine monitoring system signal conditioner (B) sensors and wiring
#15 Knock detection sensor mounted on the side of engine block.
# 16 Knock detection electronic board with 4 of the 10 possible channels applied

#17 Side view of 8 cylinder test engine (A) hydraulic lines and control solenoid of port injector
(B) Ignition coil of cylinder number 5 (C) Knock detection sensor on 8 cylinder engine block

#18 Right hand side of 8 cylinder test engine fitted with hydraulic driven port injection, ignition
coils and controlling solenoid valve

#19 Spark ignited prechambers after being removed from testing
#20 Prototype spark ignited prechamber

#21 Spark ignition control box mounted to the 8§ cylinder
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Explanation of appendix A “engine test data”. There are two main sets of test data. One set
for the 8-645 engine and one for the 16-710. At the start of each data set there is a log of each test
date and some very brief information about the test day. In these two main sets you will find
anywhere from one to four data groups recorded for each test day, recognized by its date. The
data groups filed first by type and then date. The first data group for both 8 and 16 cylinder
engines will have a hand filled in sheet indicating testing notes and parameters. If the testing was
not very successful or problems were encountered this may be the only data group for that day.
The second set on the 8 cylinder is more hand written notes that parallels other data. Both main
sets have two spread sheet data. These we call snapshot data. This is data being displayed real
time on our PC’s and when all is stable we take a snapshot of all the data on one line of
spreadsheet. We have two PC’s one for engine data and one for emissions thus the two separate
sheet styles. The data sheets have headings indicating what parameters are being measured.
They are mostly self explanatory. The 16 cylinder we did a bunch of graphs to go with the
baseline data for both power and emissions. We also have combustion pressure data that was
recorded on the 16 with and combustion analysis print outs. The 8 cylinder engine too has
combustion pressure data but the data was never entered into the combustion analysis program.
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Sheet1

8-845 testing log

Date G/D | Cyl jign. |wasup
10/21/96) D | 8 |DI |Baseline diesel for ER Gen Il @ .020" 9200 |nJectors
10/22/96] G/D | 8 DI |50 Hz gas data and diesel baseline variables |
10/24/96, D 8 |DI |ER installation and burn in ;
11/6/96| G 8 |DiI Whole engine on gas wistability problems
11/8/96, G 1 DI Jet cap vs std GlV testing
11/12/96) G 1 |SPC. |First SPC testing HyGIV w/JC
11/14/96] G 1 [SPC l
11/22/96| G 8 |SPC |Demo run for leopoido
12/12/96| G 1 |SPC |Port GIV air act. 5 hp gas comp.
12/19/86, G 1 |SPC |oil cooling and non spray testing - gotta have oil flow
112/97] G 1 |SPC |Standard GIVtest |
1/9197 G 1 |SPC |Poppet check valve for the gas on SPC
124197, G 4 |DS |Direct spark ign.
1/30/197] G 1 |SPC |Portvs JC GIV testing
2/3.4597 | G 1 |DPC |Trying to get DPC to work
2/10,13/97| G 1 |DPC |First decent DPC run w/ceramic Imer
2720097 G 1 |DPC |2.8 DPC w/o ceramic liner
2/25/97, G 1 |DPC jvortex delivery on PGIV
2/28/97| G 1 |DPC jreduced trap gas on PGIV
3/26/97| G 1 |DPC |check vaive on DPC @2.8X.17
4/14/97! G 1 |DPC |HYPGIV drive pressure droops
4/18/97. G 1 |DPC | @ 2.8xwide mouth cap
4/21/97¢ G 1 |DPC | @1.8X.17 1% pilot base test
4/22/97, G 1 |DPC | 1.8xwide mouth cap
4/23/97, G 1 |DPC 1.8x.12 |
4/24/97| G 1 |DPC |2.8x.120 too small
4/25/97 G’ 1 |DPC |2.8x.17 1% pilot std base operation "best operating"
4/25/97] G 1 |DPC [3.3x.17 | | | |
52097 G 1 |DPC |2.8x.125/.245 and baseline direct pilot test |
6/16/97) D 8 |DI FPC-1 test and ER snapshot 9335 peg rack at 1000HP
6/20/97) G 1 |DPC |Pressure Intensifier testing on DPC
7110/97] G | 8 |DI |Baseline data, setup | |
7M197) G 8 DI Baseline dual fuel tests Compressor works great
7115197 G 8 |DlI  |Variable testing of Air temp, timing, Pilot fuel and Gas slip
7122197, G 8 |DI backup of 7/15 propane
7123/97 G 8 |DI 9335 injector @ TDC l
7/24/97! D 8 |DI Diesel data w/9335 Inj. |
7/25/97) G&D | 8 (DI Gas and diesel w/9250 @ TDC timing
8/14/97| G&D| 8 |DI 9250 @ 4 restart and NGK sensor tests
8/15/97! G 8 |Di  |Dual fuel injectors and NGK sensor swap
117197 G 8 |Di Port injector w/Hyd backpressure "“first good runs"
111197 G 8 DI Port injector w/check valve
12/2/197, G 8 DI Port injectors timing optimizations
12/3/197] G 8 DI |Moreofthe same |
12/4/97. G 8 (DI backup of 12/3 and accumulators
12/5/98, G 8 |Di Demonstration run, high power in tn8 and 8
4/23/98) G 8 |DI  |Check efficiency w/new gas meter and port Inj.

Page 1
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5/19/98] G 8 DI |same as above |
5/21/98] G 8 |DI Knock signals and injector timing
5/28/98) D 8 |DlI |Testing HK baseline (Contract Work)
7/2/98) D 8 |DI Testing HK baseline CW |
7/7/98, D 8 |DI Testing HK baseline CW
7/10/98/ D 8 DI Testing HK baseline CW
7/14/98, D 8 DI |Testing HK baseline CW
7/17/98) D 8 |DI  |Test#1 crown CW
7/20/98) D 8 DI Test #2 crown CW
7/21/98| D 8 DI |Test#3 crown CW
7/22/98] D 8 (DI Test #4 crown CW
7/23/98| D 8 DI Test #5 crown CW
7/31/98| D 8 DI | Test#6 crown CW
8/3/98] D 8 |DI [Test#7 crown CW B
8/4/98) D 8 |DI |Test#8 crown CW
8/5/98 D 8 DI |Test#9 crown 9250 Inj. CW
8/10/98! D 8 DI Test #10 9250 @4 later crown CW
8/11/98| D 8 DI |Test#11 9H 5000 Inj crown CW
8/12/98| D 8 DI |Test#12 4 crown w 6700 [nj CW
8/13/98| D 8 |DI |Test#13 4 crownw 7000 inj CW
8/18/98| G 8 |Di Dual fuel test prep for sparks, low speed PID
8/23/98) G 8 ISPC |Sparking full engine first run
8/25/98] G 8 |SPC |Sparking run 2 -
8/26/98) G 8 |SPC |Sparking run 3
8/27/987 G 8 |SPC |Sparking run4
9/1/98, G 8 |SPC |Sparkingrun5
9/15/98, G 8 |SPC |Sparking run6
9/18/98| G 8 |SPC |Sparking run7
9/22/98| G | 8 |SPC |Sparkingrun8
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Engine test sheet

Date 12./8/79 32 start time | FICLED o o THIS

Baro pressure "Hg - Humidity SHeeT  )T/e)/ay
Ambiant temp. Other

Main reason fortest: A1 THRorrLE TESTS [ZTEFORE Lo
To e T0 +

Engine configuration basic description: CreM T PisTONS
Bl ERGHrof TS T//A0—

injector timing setting {Injector part number 7272 |
Pilot timeing start of injection: |

Notes on what happened:

significant findings ofthetest: /o0& 7P 4T G5 s WP J500 M 1 PSIHEP
AND | & ABT FUEL L coniSunr 27rord 2/E ScFma oS ey o
4

JiL 0T

Files recorded :
710da imep indi emmis |710da |imep indi ~ |emmis




(oF
Ge D T —+—

Engine test sheet

Date /2./4/ 983 |start time ] FE ST TeeTT
Baro pressure "Hg Humidity

Ambiant temp. Other

Main reason fortest; (NUE ST/ G2 TE. OFELAT /0 o~ ST

SET MT OS82 TQuisH, O jm ) U (e DT PR
T/émi D(Ese L Potag W/ g9z oo oI, DIESEC [(},L_,g_) GAS Forer

Engine configuration basic description: JLIHE  Cont/, TAIECITLE
v U T HLOTTLED ALe RGN E TES T A
injector timing setting 9 Btpc [Injector part number %2 00 ]

Pilot timeing start of injection:

Notes on what happened:

significant findings of the test: ;/\M&\ DrESEc  PWI 1480 n1/% AL Ypor

A JEed, 1308 MSarem gir ,  PIESEL JDLE WD SetiokE |, THRO i E 10,00
TO % AEP ¢ REDuE KACk ©O;5 /) ARBP 9 BSOHP = goeTs

Files recorded

710da imep indi emmis |710da [imep [indi emmis




Engine test sheet

£

Date 1 ¢//15/ 9 [start time FIElED pum v
Baro pressure "Hg Humidity SAEe™  iese,

, IRy
Ambiant temp. Other ,

~ Main reason for test: A2 FTHROTTS  TESTS
Engine configuration basic description: e TT .+ PICTor S
ALl E NG TeCT '
injector timing setting G grbc |Injector part number 2200 |
Pilot timeing start of injection:
Notes on what happened:
significant findings of the test: 700 A AD coAl  STD GAs fLowy F Topm
THlaTT L b O 2 e FLoLy 1S loS e Sem, 8 Py STk
MAD e ANK A cuore & i

Files recorded
710da imep indi emmis |710da |imep [indi emmis
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Engine test sheet Cf/ é# / !g § {

Date /2/5/9% |start time ]
Baro pressure "Hg Humidity
Ambiant temp. S 2. Other

Main reason fortest: [ /KR PORT  JAIJECTIoNS SO
ANCREA S G HERD JATFECTIRE PR ETIUVREE,

SIucLe Cu;u:\;D&:Z; TIAED Erisscons BRUT o [SkcolD

Engine configuration basic description: GEgIVIT+~ PisTons, 7200 07,
TWMED KAT 9 BTtbce |, O IR FHROTCE
L AJeTe N € ol /PO o P

injector timing setting ' Ilnjector part number ]

Pilot timeing start of injection:

Notes on what happened: (NTecTion  PrecvldE 67 4GS HIGH
RS WE WANTED Fol T HEAD I POTE crore '

significant findings of the test:

Files recorded

78 |imep indi emmis |710da [imep [indi emmis

1208 %L Lo T2




Engine test sheet

Z29

Date /2/%9/ 9% |starttime /3= ]

Baro pressure "Hg 7 Humidity 7

Ambiant temp. N4 Other

Main reason fortest: CoONEEm  PgRT [N TECTION D TI<YyY AE W
JESTRoIC TE D S EAT FOR /gD /AN IECTO E4i5crped
K ECOZ DrnG—

Engine configuration basic description: En T+ Pisroros FE o el

ORLY  TEC rir06- WrRAroSp ucE 2 OO0 P SEFFesT

7

injector timing setting

|Injector part number 52z 9z oo |

Pilot timeing start of injection:

Notes on what happened: | A X CTOVE TOO ERSTECT/vEA COULPNT
JRNZTELY £ 00 if UL THMROUGH MERD. jr 2D (G, CO ¢ MO THOVLN,
significant findings of the test: MorlE  JIwerR  Seieyrty Y per  surecrion
Co §f Mx KeED, Al LEPENRTAELE HrrEvd 3+ yiMUTES
CO < 565 RASERLAC PPowed  A0T  VET DETEEIINED | o000 P WY AN RAce
AT Lo — 1,605 STP  ConFE | 00 — /o5 W/ HeT A1

Files recorded

710da imep indi emmis [710da |imep [indi emmis

12099\ — (20994, Emy

348 el 2 DIESEL j09oH P

13,85 DIEI 2R lpece € § ddex

14,01 s ROk LA BranDd  cong

EREY A 2

Ui & UM BATH 12 3] "o pubLildb Ao Lijm

[ 25150 [GASPORT 1,2 348 PRT UL KD L)

(&1 CALRTAG | o I noed  REfeApinGS

[Ji3 GASRABY e T mfored w [ore |1,
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Engine test sheet & C//‘\\_B /

.
Rt

Date \2/!Y/9¢ |start time /.3 30 |
Baro pressure "Hg 7 Humidity 7
Ambiant temp. Other
Main reason fortest: A AW PESNGAS. ol SEAT Fork  H/IGHEL g TN
AN R, PortT (M ITeeTmionN s T L 2L AcES
Engine configuration basic description: 1 95 Anne’S (~EpTE~ LIS TonS
gF § epLy  AS FVELED o vl TESTED wirss o7 B2
oMLY BASED ANGINE AT Jooo M/
injector timing setting e TP e |Injector part number ~2 9 ted

Pilot timeing start of injection:

Notes on what happened: LEAD I NTEcToR. g Tl o AOTRCTION o
@ ORT JATECT/IAY L OHKED ARy LrEe o, S8 Alois & O Comg TrHcE

PLAVGEYN g,

significant findings of the test: AOT™ Sufee g Rpur  Ewmiciion juko YET
Pl T o nCHEWVED /bR D £ 5 ,on//zg.auw/\)(r LOAD  CilbHTLy 208 co ¢ S8y Abx
HEAD 10T,  Ack e veD 207 c© ¢ /29y ok

Files recorded

710da imep indi emmis [710da [imep |indi emmis
121494, Lot

IRBRESTAY

Y] 1€ gased, 1 |oeo |1 plgce

1541 DMy o vEClko  RAQC  plrser | A A

12,82 GASHRL 7

13159 GAS HPY 23y
bd 5% .34

ENUEN TR 255
oy o] v 4 F SuHTey e ulbe  Lolu wex |7, 288
1905 GAY BoTHy o so ?s) unke  39NS)  HEAR




Engine test shest —_— —_— —
CH4ET TEST

ra Z .
Date </ ¢/ /9% starttime |2 | I ]
Baro pressure "Hg Humidity S
Ambiant temp. e Other
Main reason for test; G OA2F 17 PREVIOUS  Tes™ DATH :
S L Ook AT FUEL CoUJUem g7 80 gy i AT

H< WITH HleH press IFeE DIRECTED /NIECTON JAl HEA D

AND  PoRT [NTECTON /A TWO  [PLAlES

Engine configuration basic description: GCENTL + [/57resd5, )OO0 9P RASK
VAR  RAck  7HRCETED [ ,04C TO macH 2o FOUER = DIESEL wmdx

{804 UrioT

injector timing setting Y BT~ injector partnumber §2z 9200 |

Pilot timeing start of injection: I

Notes on what happened:

significant findings of the test:

Files recorded

LOG File/.prs |fileindi [time CO/HC/NOx |imep [M [RA%¢
J2219Y DIEBSET 12:38 ©% /04s
DIE 75e 2 12,33: 08 oo g2
e 8 e EOET MT ﬁf’sl (7T P
.EMI (5 RS POT) [ed7: 14 ol (267
L\ASﬁaﬂT_?L ::‘,;f 25 o fo ¢ 2
CASHP ) 300 (S X 1100 {0 34 D \
ASH O Z (Zo] 7G_13°v 03 | 2,39~ |
Gasvwp 3 | 307 122 |70y <74 1,008 |20y aldedrad
casHd ¥ 1308: 25 | LSO (0L (.07
GASpARr If N BN 1.047
CASPOAT & 1365 1y | 67 —7 8§ oY 29
(34§ Repuer  Lold )
GAS ot |, 13.2h.29 1,032 | 264
GAS Pk ] 13173 10 S0 ,
133811y ' A2

NEXT LG5




Engine test sheet

\’%/2{ ConTIN VT

Date [start time ]
Baro pressure "Hg Humidity '
Ambiant temp. Other

Main reason for test:

Engine configuration basic description:

injector timing sefting

|Injector part number

Pilot timeing start of injection:

Notes on what happened:

significant findings of the test:

Files recorded

LOG

File/.prs [fileindi |time CO/HC/NOx |imep RACK |efm
©EBIL | [5G 2
2 1950 7
1 ($3230 /. 0L8
EMI 1§28 JGAS HEAD (H AKT
GCASSTD / 1$:37¢40 /.02 O
— pASSTZ 7 /S 38 e, X, 13 [0/ 1223
GAsST E /840 45103 X 1T 013
(sd uy ) Loerl Qo.40 /. deo
(A5T0 Y 15496 9, 924 ;o020 17,19
CASTDE (Sybrze )
1552 57447 PORT I (028 | kM
(ASpeer & (ST 187 S9z (ozZ
G AS PET 16,0076 §114 STt Lo 29 1282
, /007 00 | XEDUCE LuaD ek
CAS Pl 1 o1 51550 349 G4 0-12.28
1 , 9F . 0C /.00 S

/C,Ue(,l(
i

e




Engine test sheet

Date 1/11/9S [starttime //7 & |

Baro pressure "Hg 9.8 Humidity

Ambiant temp. Other

Main reason for test: (GATHEL DATA ol RAUK = HP LELATIONSHE,

S RS

oy A0

E{;JL«{ [

PReFECTION T IAAR

M

Wt korion) RAESSIRE _

A rond S

(Sl S WHOwE

Engine configuration basic description:

ALMes T Rl TEST PERFod 5P

(oG rY T &

s Te s

~r o8 B

A7 Joorrm <

.17

injector timing setting

X BTDT

Hnjector part number

< zz 920D

Pilot timeing start of injection:

|

Notes on what happened:

Wik exfPECTED To

QU/IN TIEY

HP AR

VUP (NTECTIoN,

BYT WL DInksT  SEL AN QA%M TOvAY, Erarrsrons Iy STt CHNeeR fars) SOt

LT AT ‘

Aoy HiZ0 [ANFS EECAED Ml KACE ~/+7 5 (Fodalp

significant findings of the test:

Files recorded MEEEL ruel R

LOG File/.prs [fileindi [time CO/HC/NOx |iea®p

(LB Y 12~ 3080 ERSE DES

DI1/9S . Lot U/ Y3-49E 4o — 1450, 4.7 06| 1, 04y CAS 7D oA
_ 1232, - 800 5,124 1:2 38 ST cod e

EMI R4 B03,- 1520 57 wpl /07§ ENE 2o eout

0/ 98 . FA 1210 1647, -, 103, 5 aal {,047 200y A ST PWR
13,30 40— 350 49, 1.3 {045 HP 1005 stors
{229 730‘, -,010; ‘{81 eqdtl oS HP (T coud At
1344 o2 - 1363 65, 1,241, 08 ka0 cim 4P 1Y
1315F  [890. oo’ 4F 1] OUS HIGHER 10T, ¢
14.00 385-)460, $.3, 11,6]f, 0 (2O Comir
1947 is2 - gus & 2] 04 7 PowT ivr 4

qCasfolr) 1YY 390, - w2 41 szl 04 & Pokr mr e
SOA T = 14§ 2 3 -"1222, (078 Lopa (T Porll s

19.$C 7oy 5 ozl oy 1P ACAI




Engine test sheet

4 § Ene

+APE.  Frlow

Date | 2 /22/95 |starttime /¥ »0 ]
Baro pressure "Hg 20, 2% Humidity X7 %o
Ambiant temp. Cocp Other

AROCk S 1OMALY oA

Main reason for test;

2 LecATION

ol seriol & LATES  pg TRy
2 MoLte oAV C AP
Engine configuration basic description: G-Il +~ 2
injector timing setting {2° RYIDC |Injector part number Szzgz00 |

l

Pilot timeing start of injection:

Notes on what happened: MADE T gpock XT3 L ggLS AVD
BT A LdvgE L Mo PT a2 teof §€ Wi, BAN PT.le " BicoT  FEHICK
fDicsd  Loon€D AT HE 4 padiw plsdek PR JVEXT TEST MRESVLTS @
1Y JET CARS VER PTG gpl tene HE  AMD AT

RAIED @%@

[ BEY ambih QK Ao

Bud,  aaenkl Lief T

t .88 R atuck a0

significant findings of the test:

YEs

1T pmsckS

\J\}ff {_-;g:% 5

[ L A

Somg  AmountT oF (NCREATE  sriy SR THERE pA0 R UER FE gD
PHAT TAERE HBEE g ErEa  ABELIBES mracad A0 i PAF Ll T 2 3
(E BVRLIG g SFERBNT mer  roswrd Cvei£E
Files recorded
LOG File/.prs lfileindi [time CO/HC/NOx |imep
AT HARD lertiggs
Cerldl. 899 PAE D
, VAR S LT
EMI L ety A & 0C 4
5677 <2|1,910 HAreD
fil.04e NED
V1,86 3¢
74 Wewerw 11 o=7 CHH T
1,05 pAED
8 &:f ff@rfjg::g}




Engine test sheet

& CYC

/2 .
Date  [0//J/ T [start time LP7O |
- {Baro pressure "Hg 30,3 Humidity 0%
' |Ambient temp. (¢ ' Other AFf7ZoxX 2006 HES o NAEFER. WHE1
: ' 1B THLED
Main reason for test: [RASE LINE WM s oS sTRAIT™ DIESEL
 GEN T + fisvens  avy, 8T TwmE |, TuRkBe |
. Engine configuration basic descrigtion:
injector timing setting QeRTDC |Injector part number &’22;{7.2- eo |
Pilot timing start of injection: , |
Notes on what happened: AP po7 wekiii—, THEL MO VELY

POIST, B 1S I §AST FA CALE o8- AT zec 47
—Fu /7 =L Eep RF_ €70 Joid CUPUTER NS Lo ol N aoce 7~

significant findings of the test: Lo che  SENSORS LEE  SADICATINE

Files recorded

Time 7 |snapshot File/.prs file indi CO/HC/NOx imep /{-,7
TRXS 1 WEBE 1, > 2G| - 2@ 25y /450
12,28 Z — . 28 | 3¢ 135S {Zeo
12 335 3 — .Y 128 ;000 |
1442 d 3¢ | S3 Jz¢.2 oo Wy
1257 S — IS76 [ 757 123.3 (,0 O C o
j7.22 (o 00 ST FUEL
IS - 1 T2 00 /‘H(%/(rg :
4Ll 1 263 ) 2 8783 | 1006 By |
. / - - ' 200
i S 37 Zniss IAl. 55715709 LO0 _|[. 295
SR VL L &34 A 750, 852 7% 1 490 1).>58
SN AV X i ‘ — 1291320 007 355 |.579
ANA AN EY)) ' 2300 422 1G] £0%__1/.065
S 1931 At G4y [BRe ARy
RNV 1Y ) il 23¢ 1239 ]
iy ||y g V] /52 g ]
T 243 NN Y,

OSLL (i | o " e




Engine test sheet

B CSC
Date /7)) - /&% — U~ lstart time /77 /) I
Baro pressure "Hg ' .9, ¢S “{Humidity S<
Ambient temp. S <, 73 Other

Main reason for test: (ﬂ/’,q_ / Y /%)é ,ﬁgﬁefﬂ}/f/ ﬁ/’/

Engine configuration basic description:

Qen/ Ib ppisfngs (Y OO0 Sy sA
7 T

injector timing setting

9° LT 2

=
e

7 SO0

Pilot timing start of injection:

|Injector part number S22

Notes on what happened:

Bl DEFEAeAE

i T

(MER

of ANT wnld&i -

WwE Founpd A

codsTHAngS So

Le AXE

Srick /Ui~ WS Lo

W CALIBEATED THE LURL

CLos  AND . WO REA  We

Kans

1T G&TS afRr

DIDN'T Aoricg,  OOTIL PARE AT

THR0CG

Seo

EoS 2 o BTY < Fud  Ere.

KHAE o€k

¢ g CeoT

PE Y

toe— Fre’ 8<YC

significant findings of the test:

SAS

TUS ¢ a4 FPAR & FuE ASS

Files recorded

Time !N |snapshot [File/.prs file indi CO/HC/NOx imep HP KAk
12 8 | STAPTI ~ RBAD
247 B { AB6T 0% 275] e |39.L| 77Tl S0 |.LZC | FUEL
1Z 5% !_z_._ﬁ zq |, 32 | %8| BL/I0|[20C | g3 | =tk
150 3 & 3.6 3 1.4 137 7S | /eceo 1.7 87 j
1 247 q 7.8 A 1.5 1573 £33 | 00 |, (08
13:3 7 9.0 o (S 135 T | oo | 1.22¢ | REcy
i3 4 sz | 4 1T I 7750131 S§p | doo |(35€ FUse
s (5 (¢ , L9450 reec
/220
. / 000
.58 7 (3, /¢ )
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Engine test sheet

8 c /L
.‘a Date 18/ 2 /Pl . [start time ]
7 Baro pressure "Hg Io.q Humidity & 7<= XK
Ambient temp. S¥ : Other

Main reason for test: RBASE L. RBefoklde T L. PP LIcATION

Engine configuration basic description: - G EAN T £i1sToAN Yy W.oze SRoS/m»

injector timing 4setting il ' [Injector part number §$2292600 |

Pilot timing start of injection: - |

Notes on what happened: [OEL £ gpRE  Sood Al UumBES
ExcblT Tie LA us wE ADT  .6/0 mole FREL Jupl ARk oy
ToSK PAR T HREOVCH  9CC T < (ES, 7 r<IED TS  ©F. 7 LoxEp
Semg.  KReAPViINGS, =0 TA ads FPRELIM, DrrA

sngnlflcant findings of the test: - (oD s CHPNGED oV u P

.} RE Wiked GAS efFN  L[JETER  7uE  LrFFS TES 7

Files recorded

Time TN |snapshot File/.prs file indi CO/HC/NOx imep H#F 73
[0.50 8| s7iAlAOF |
(i42 & { | 22 [ 1A 1356 2@ esD |86 |
Biye & T 23 1,22 13371 1 09 |l7e6 “a’Sgg
wigs 8 3 275139 |34 | 94S | r000 /GCO
[2eT * ¢ e | ¢ 235l B3 EOOC /7. )1/
{2567 © < £11.§8 [32.9] 70 (c®0 |/, 728
g T P B3y | &8 Y00 |/ 2&/l
L2 7 7 AM7&Zo00, | 21 |25 {382] /Yy (1t 75— 1, gop
223 (o [2) WGz oo, | 27| T2 0] /0 / 600 R 6&
113 9 /Uéezmz '3 2 | .4 |39 &7 700 | /090
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/5’\ - K3 T2 00, | av (.29 1365 /&7 <SS L 922
1367 4 i3 ) e@| 35 138.d| &5 | oS |0 79
/(34 3 3 o ! .2 |.3e (%82l 7C |7 /.16
/323 ¢ 1§ O ) .S .59 138 | S 2 |22 @ /. B85 |

: 1@ 7 / T .83 1370
GAS RUNS  MoT R ECOZED
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Engine test sheet

@ ey
oy [pate (07229 [tarttime 124 (7 1
. Baro pressure "Hg 30,3 Humidity [ey-d
Ambient temp. = Other

Main reason for test: BASU VO RE& QCO@ = (/& ,é 7 é
PATA Fel gose <sAsogT

Engine configuration basic description: CeeEAITL. P ST, AT oz Pz00
NI TVERS

injector timing setting - 9° [Injector part number S €2 9 20°S |

Pilot timing start of injection: |

Notes on what happened: PRACK WAS APRTUSTED Meaelpity
Qo DIESEC DATA TAE ARG oAy J Few FEAus  SPe7e.
DESEL CONCOUmMEY, | g SLIGHTLY HICHER @

significant findings of the test:

;
.-w

Files recorded

Time TA/ |snapshot [File/.prs file indi  {CO/HC/NOx imep HE L

{3:/7 [ XS ST AKX (A K

Lo M S 1

13128 ¢ ) -1 227|328 @ — Y0l o2
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Engine test sheet gc’yc“ LJ’Q(OC& A AKE

“

. |

CorT ghom  PLEV. oG, CTHIS PAGCE «ﬁ)u—crAs>
Date (V'ze/ 96 |start time /. /P |

Baro pressure "Hg S0.3 Humidity

Ambient temp. Other

SECTod ©F  TEST 6/(_9 /é/z_

Main reason for test:

‘7'7//5

EEEURNey DATHA S 71 e £ AR TEMP Cponsg,

Engine configuration basic description:

injector timing setting llnjector part number |

Pilot timing start of injection: I

O IS A0 LAy
LU —— & PDEG T/ NNe R TIDC

Notes on what happened: AovmoinNGe 3S45€
LOW P )e cAScAPES O — CTOLD AWl

GOoT ARk — YT BTPC cocl 4K

significant findings of the test:

Files recorded

Time 74/ snapshot File/.prs file indi  |CO/HC/NOx imep 4P | Dk gy RK | BSFC
Y7 el)2 / & /000 | 47 | 7. 8/4 | G?IS
4 8 e T ) S 88l /oo | [ ¢7 |, 8id =0
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(427 6| cocd 4R ] o
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Engine test sheet

CONTINUED oM. (PlEY PG AL DIESEC

) Date (6/22/96 |start time [
‘ Baro pressure "Hg 0.3 Humidity
’ Ambient temp. Other

Main reason for test: AR ABLES To RASELINE

Engine configuration basic description: oD (Rl ST Timamne AT

U4° BToe
injector timing setting llnjector part number
Pilot timing start of injection: |

Notes on what happened:

significant findings of the test:  HG GEAT UP DK QREST DO ¢ DEe,
\ TUuMm e 15 MmokE  ¢TRUESTY NDcATED BY ZSFS __ANB  /G9ck

M
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Engine test sheet

& <9
/
Date Laffz 4/ 7 |start time 11:00 Ao\ |
Baro pressure "Hg 29,8 Humidity N
Ambient temp. S (o Other
Main reason for test: 5 AC'K W DATA @ Lef For £ gup
(S B%AKHU Digsec oANLY ZumsS

Engine configuration basic description:
e N TE PisTong

AT  oeo”

LA g/ — STO 1700 ¢~

injector timing setting 2P Y BTDE |Injector part number S2z92%0 l

Pilot timing start of injection: l

Notes on what happened:

significant findings of the test: SSFC (s SAntE. RS U/C«SGD e A
OA  Z7Z M0
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Engine test sheet

& cdl  DIESEL

Date (&9 |start time Y |

Baro pressure "Hg 9.7 Humidity

Ambient temp. Other

Main reason for test: [ADSTALL e D & WTAESS gececT

Engine configuration basic description:

injector timing setting [Injector part number ' T

Pilot timing start of injection: ]

Notes on what happened: , ﬁ/@fu Forl prootT [ & A, A2 15 AoITEA
oL 1S HoTER — oL 3 woo  HOT __PIT _ GARDEN 7ol el
AASIA A — SLITcH 70 coidD AR SysTkP  AFTER /322

significant findings of the test: WITH AL VARIBBLES CONSIDERED (wE LT
Soke  YET, T HE BSFC Ts OORSE. Rot  RBXP (3 DowA £ A2 JEAF
1S ut, T ISKT  yWAGIe — YURXP 15 LelAvine- — JyY & RBRUT T HE ~C

¢ FHE CAUk SA¥YS  /$3

Files recorded

Time snapshot  |[File/.prs file indi CO/HC/NOx imep HE K| BSFC
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Engine test sheet

7O -2 A ém

8 cil, piese— 10=on 3 s
' Date /20 -7 — 2C [start time /7] | }Z? 3 - 4 fﬁ%e*S
‘ Baro pressure "Hg Humidity // ﬁ:" / — éf'(S

1tAmbient temp.

Main reason for test:

Wﬁwﬁ@”iﬁx Fm’«fwg

Other Suy7™ fhus/ 5 % 20 = G

PRy iy

1= 1 ~FC

ffﬁﬁ’?gf ’“’“‘M‘f?

Bt _climrvay7

¢

5"@¢ }! - AP 7; SL

Engine configuration basic description:

m)f@so

7~ 3245

ryy

hR= Xun '

injector timing setting

[Injector part number

Pilot timing start of injection:

Notes on what happened:

significant findings of the test:

Files recorded

Time snapshot

File/.prs

file indi

CO/HC/NOx

imep

IF ks, of Loy Trme with ER [Beloge
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Engine test sheet

8ck/z, RUNS

Date //~ G = G’ [start time /2. /S ]
Baro pressure "Hg = =, 4K 2 Humidity .S.3%
Ambient temp. & 2>¢ Other

Main reason for test: (IS BASE. (INE 70 cowfrrf %‘/ ;,sc,, v
SPEAATION

Engine configuration basic description: GERN (I istoms AT . ©o2o*
STP AR T€EmP ¢ oBTPC. Tiemg

injector timing setting Lr |Injector part numbe824 7 2 ©o [
Pilot timing start of injection: ' |
Notes on what happened: /4 RerTe TE ST WLE. B VE

S/CMAL PROBLEmS €7 SPEED P CovEANOR e JITROL

significant findings of the test: We HAO P/‘/f@ 2L E AS

Files recorded
Time 7/ |snapshot  |File/.prs file indi CO/HC/NOx imep #
- g




Engine test shest

Qe RUN | (AS  LHoLE EAY,
l

/

N R Date //'; - 90 [start time /2 ?‘_5
Baro pressure "Hg » 3U.2A Humidity 5.5
Ambient temp. 77 Other

Main reason for test: ’/'/'c;/ﬁ// fﬁéw% Weﬂ ﬁ@@FCV j{(—ﬂwryﬂy
LU0 RALAICE  cves e ™ B, EeT /M@? DATA

Lok Ryl
Engine configuration basic description: e

injector timing setting , 24 ¢ SZ72C |Injector part number’ = Q2D |

Pilot timing start of injection: _ | i

Notes on what happened: BAD ENGE BlLAVCE O GiIVs wi
%AL ANCED T HEM ¢ PULLED JriLet FURC TTACE 7B 7. o5 7

T CAAP NG FARPELEARX  (UAS CHUED EY  JLIRIG/C  BENo CoTNECTEL
TO kLY S EMSOELS

significant findings of the test: 1160 HP MAX  [000 WAS g NTAINARE Wo jeiidek
“* I 106K SENSRS WERE TUMNES (A A0 ARE Looxiie pPRETY Z-86h

AT TRE CAST & __3er T/l RBACK 10 REFRE ¢ 77 SEAAS
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Engine test sheet

Beve 76sm [ oYL TEST

Date /- 7 — %2 [start time /B’ 3& 12934
Baro pressure "Hg Humidity
Ambient temp. Other §@TﬂWM (202 %

/,Vm /y//(’ﬁ/c, jg’((/ o /7;@/5' /ﬂ/?//f
0// 7[& omé /e//M(zA/ A@I/’fe/ 3 24

Main reason for test:

Gy fer
ek gush Bpc

£ngine configuration basic descnptlon

injector timing setting §° A7 LC_ |Injector part number 7/ AC ]
Pilot timing start of injection: |
Notes on what happened:
significant findings of the test: c Yerg e C Youb V’ t < S BOUGT
YA Sk @diso 145 Aved PEESURE. (S T Ry
Files recorded _ -
Time snapshot  |File/.prs file indi  |CO/HC/NOx imep MO 43
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Test sheet for 8 C &/ %// Gl TEST | YL
. Date /)G e Start time /00
i ' Baro pressure B0, ¢4 S Humidity S? P
| Ambient temp. o/ Other
Main reason for test HYDLAVLIC. GV + Eoussss oS S0 yALrEe

ARD Tt cgP

Engine Configuration description: NS T g7 ozo A

Injector timeing S BTDC |injector part number Fzo00 ]
Polot timing / start of injection

Notes on what happened: ,@ unus frIE

Significant findings of the test: BAcCk P LA cevses  Good, JET e g
APERKES T0  ogpocE Dle. Elisiions — DeaT < Ndis | jgBecT
}s EFRICENCY » POLCERK.  LynatT IS SEBoLT  THE §mE.
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Test sheet for g < V‘L‘ | S]gﬂ,& ( C VLLW.

y L
Date /7~ i/, 12/ Yiz . Start time
Baro pressure , Humidity
Ambient temp. Other
Main reason for test SURST Tk SPARP& sop 7ESTS
oAiAr FH ST Tl
Engine Configuration description: (EMN L AT oz SQusH , A S TET
cpf
Injector timeing & 7T < Jinjector part number |

Plot timing / start of injection

Notes on what happened: WE. <SEL& THE UM Lggls BT Yt PowEr
o JSTAUTS

Significant findings of the test: /7~ FFEHES  THAT [fUie Lol & o 9/
__@E, ?ﬁO{)UC/E/D A LIRE COMNPDITrONVS o) 2Fe Lok
_SEANSOAS  AENT J/GHT V2 NeTl HAVIME SHELDS COUNELTED

Files Recorded

Time TN {Snapshot |[prsfile [HC {CO |NOxlimep [HP Rack A ° | HDFZ
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Test sheet for g (8 Z A ﬂﬁﬂfz s FLS cve

Date [ 14 —7C& Start time 12.30 4

Baro pressure 2.7 Humidity

Ambient temp. O Other <A1 WQW 7% ,%.% %/./_5707
Main reason for test CONERLA | RBES, CeT Gingfrons #s Lo i

SPEED < Loan

Engine Configuration description: Gen T {Précidamged 0 H S HY6V Y Teredg

Injector timeing injector part number |
Polot timing / start of injection

Notes on what happened:

' o ’ ‘
Significant findings of the test: TN 2 RETMEL W FULC ADVANCE. Ty v 2R PN/ on) FEEP
N TG umaspRe was REDUCEd AT wIGHTEAL (6ADS & mole FEED GAS D SIPSTr

Files Recorded W(S tS 3 VA EAST 4;9/
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Test sheet for

Date -7 - Starttime -7/ ¢1) 2.5
Baro pressure 3¢/, AN Humidity 249 %
Ambient temp. Y4 Other )

Main reason for test

Lo Kur/ Ol tgopoe po  oF

VeME20eAa

Engine Configuration description:

Injector timeing {/°

Injector part number —72 o0

Paolot timing / start of injection

Notes on what happened: -?@@G s u/CTQ/ GEVD, £M6) S PEED - EAG

_EANCE

Significant findings of the test:

Files Recorded

Time TN |Snapshot |.prs file
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Test sheet for
Q=7 Srttime 10 T 30 77
Baro pressure L Cj,;%?"q Humidity
Ambienttemp. & 77— 5 Other  SH/T fhwy [ %2 3. O |

Main reason for test /55575‘ fﬁK%‘“ ;s Y € %/76 z:?ﬂ,/ _ﬁ
= CorgoR=SS RY TEeT '

& Engine Configuration description:

/5 el a7 b

Injector timeing &2 Injector part number % ]
Polot timing / start of injection

v Note? on what happened: #C f’%ﬂéﬁ /V/)7Z f/Mm

EmiSsion Cauapre LNE STAYS HeT o pieg  SigusuiAreod FAs vy,

Significant findings of the test:

Files Recorded o
Time TN ]Snapshot |.prsfile § |[HC jCO |NOx [imep HP Rack
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Test sheet for

Date /2~ 72X — Z?;

Starttime /0 55  4gm

Baro pressure o0, 1 5

Humidity

[ Za

Other

Ambient temp. G4
Y

Main reason for test

//Zmﬁ fﬁf @n/ 12X __Gre Cogrwes<orx

(/X QOM/A/MSGN £ ;édz L MAPS o
\—/ v

Engine Configuration description: 6P IC_Ax oeen
Injector timeing 5;’ /3T 77 CAlniector part number @ 20
Polot timing / start of injection !
Notes on what happened: @M SHOALT e & S
Significant findings of the test: SHC A corm psemr  Peme grooed C:fi‘?s HC 7
HAVE BEA Goke pon VEALLIGE ©AS (ATECTions
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Test sheet for
. Date Starf time
Baro pressure Humidity
Ambient temp. Other

Main reason for test

Engine Configuration description:

Injector timeing Injector part number |
Polot timing / start of injection

Notes on what happened:

Significant findings of the test:

—— - M’
Files Recorded 52‘9”96 k /, M/A_/g @’Z
Time TN {Snapshot |.prsfile {HC |CO |NOx |imep |HP Rack Loted T Ve )
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Test sheet for

‘ Date /32— /§§ 9; Starttime /) 34
Baro pressure ‘30,3 Humidity 36 75
Ambient temp. 7o ° Other [232. 9
Main reason for test 75 S, A C/M 5
K snlse %/d R 120 2.7 sl il [femo
ﬁ_m_p £
Engme Configuration descriptign MZ‘QK y ﬁ/ /’/;/ # 5
2/ c)‘“y/ Loca 7

Injector timeing

injector part number

SIS e Ziadi

Polot timing / start of injection

Notes on what happened

wenl”
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e — A2, Z 2S
@WW&E
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@

/VA/M n| cant f ndi of the test: %Wé ;%5;‘ g AM é.__; "VC, gg(/aafﬁ/ ‘12;:-” ’74!%
Files Recorded » ﬁ/ / M 7L—_/ v
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ENGTST.XLS

N Test sheet for L
. Date /- 21 ~ 7 Starttime  9./5, />35. ]
h Baro pressure 2. 20 Humidity & A ’g‘g
Ambient temp. XY Other ;Sﬁ’qf' et s 33D, 4

Main reason for test

T 2FF Pl o

Polot timing / start of injection

Injector timeing Injector part number 2220 A M___’
Al

Notes on what happened:
e 1/
11>

24 ;’ LAga" A fo=u ‘S/f/.

Significant findings of the test:’% v ﬂg& Cen/s- @ A/ A2 217 /X _;-
. //H;/}M r 2O o Iy /1 s 2k SOl g
Files Recorded Stk ﬂ(;géf %{Z a(z P,
Time TN [Snapshot [.prsfile |HC |CO |NOx{imep [HP Rack S TenplSe Flow/ =S4
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i A Test sheet for
. /' [Date /- 5 - ?7- Start time /0 /S A7
h Baro pressure _%0. 2% Humidity 62 %
Ambient temp. q7 Other

Main reason for test 1y ,0//71}/’/ urz 712 2/ QIF / A u? / W

Epgine Configuration description: Mé o fC y /,/ v / #5
%//ﬁé @M Q/Z 5?@/_}5/ v [

Injector timeing injector part number % A WJK l

Polot timing /start of injection

Files Recorded
Time TN |Snapshot |.prs file HC {CO |NOx {imep (HP Rack
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Testsheetfor
[Date 7= O &> Starttme PP 7
Baro pressure 0, AL Humidity ° ~ ¢ &7
Ambient temp. 3. 5 Other S4w7~ Lppns [/ 3 KL . Z |

Main reason for test 7?_5 717%@ C%MK =" ey %
/K’gﬁp/ﬁﬁ \(7 : O . e S

Engine Configuration description:

Injector timeing Injector part number |
Polot timing / start of injection

Notes on what happened:

Significant findings of the test:

Files Recorded  £111250/ é@”/ “ o 1H5T dz!  sps Fwer
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Test sheet for '
Date /=~ ~ip— &7 Saritme <755
Baro pressure -3, 3 ) Humidity L. ) %
Ambienttemp. o g, & » Other '
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Test sheet for

Date ) — %~ @ 7 Starttime //" 3
Baro pressure % >, 3 7 Humidity &/ 9;
Ambient temp. 52 3 Other

Main re?n fortest To  Tes?’ 'Wxézse//a/eg/ /Wé)e A0

Engine Configuration description: ,// cSE éﬁea C/Méf@ p ;/IOO/@ 74 /ﬁz_cjé'wbﬁ/

Injector timeing Injector part number |
Palot timing / start of injection
tesn what happened fz@/g/ ?/7/ / (_552’// Mé"‘/ CW//V )74
vl P Coilgsizine’ O Qsciibs /’ [Rrce. aﬂ/
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Test sheet for

‘ Date 2.-H— 97 Start time /0,‘@
Baro pressure 3& 3(} Humidity YhO
Ambient temp. &L7. 2L, Other 20 [36/-9

Main reason for test 70 725# v /f &5&[ &é jﬁ%ff
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Injector timeing » Injector part number |
Polot timing / start of injection
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Significant findings of the test:
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Date 2—C — &/ Start.tifne 038
Baro pressure ﬁg. 56 Humidity 32 0/2
Ambienttemp. Ll6. % Other

Main reason for test JM 75‘_;74 o/ é/z ZZ ﬁie/ m

Injector timeing Injector part number I
Polot timing / start of injection
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P Be 50 — /200,
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Significant findings’of the test:
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. ’ Test sheet for

. Date L —j0 — O 7 Stattime /7.7 .5 o7

Baropressure ¢). &/ Humidity &2 9z,
Ambient temp. o ¢ Other 54 /B370./
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Engine Configuration description: ﬂ =y ‘ / M_k/ ,/;é/% ‘. ,ﬁ % 7L /!"(7/6(’/75 %

Injector timeing Injector part number |
Polot timing / start of injection

Notesonwhathappened K/}%//,{/ 77V 3 ¢ 7;7/; /fﬁf/\_g/(@é/,w/ﬁ/
//2/ Tol 8 £ Losel AU Cy 20 1~ T T
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Engme Confi

N TBe,

uratlon descnp’uon

Z2E.s.

chpn

injector timeing
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Test sheet for
. Dae 7 ~20— &> Starttme  //.30)
Baro pressure 30 . S G Humidity 5[ Y
Ambient temp. 27 . ¢ Other 3  /37F%.<
Main reason for test j o5 ]L e O@épﬂ )78 /0 Ja c’épzZ/ .
L AL 4 ' 7 |

Engine Configuration-description: - ﬂ & B ,;0)68, oz W/&)

Injector timeing Injector part number ]

Polot timing / start of injection
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CA” vod €0 o/ 4 /907(’ ﬁWﬂ)l/f‘?eﬂ/ﬂ 7z ?M/

Notes on what happened:

Significant findings of the test:
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Test sheet for
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Engine Configuratign description: . = ﬁéfﬂ & L 74/4 p
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Date Bp /- ﬁ Starttime /.o
Baro pressure (), 2 (7 Humidity £ Qf%
Ambient temp. 2.4 Other _s /> /1 3532.9

Injector timeing Injector part number
Polot timing / start of injection :

~ Notes on what happened: 4,0 7‘-&571 /// 5/,%% fé//e.,@ %//G ﬂ'%'ﬂﬂ
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Engine Configuration description: ﬂ e/ 2)e MCK $ Ll 2 /fo
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Injector timeing Injector part number l
Polot timing / start of injection
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. Test sheet for -

) [Pae_g-75 - 97 Gz [Setime  JF X7 /205
Baro pressure ' % ’Z 7. 20,07 Humidity ) 'gg < _53 ?g_

Ambient temp. S5S.% z%.5 Other 52 /3 90,2 SL /3932
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Injector timeing Injector part number : |
Polot tlmmg / start of injection
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a7 N Start time / F. 00 om
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Injector timeing

Injector part number i

Polot timing / start of injection

Notes on what happened:
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Date tf-22-9/ Starttime /)45 47
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e
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Injector timeing

Injector part number
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Test sheet for
F [Date K23~ 57 Start time 7~ < o
Baro pressure 0./ Humidity 5%
Ambienttemp. S¢. & Other 5.£. /o400 2
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Injector timeing Injector part number |
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Injector timeing Injector part number ]
Polot timing / start of injection
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Significant findings of the test:
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Engine Configuration description:
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Main reason for test E @ f/_ S pse- Z/// <~ //1/ [ o/ 5/@/

Lissel charibek } et i e,

Injector timeing

Injector part number

Polot timing / start of injection

Notes on what happened:

Significant findings of the test:

Files Recorded Vi A O Hh

Time TN {Snapshot |.prsfile {HC [CO |[NOx|imep |HP Rack LR,

021 | 32 /%50 553%9’/3;0 Wﬂ_@@_ 25 | 2. %

0091 g1 3 /0o 2 Sl /a0 | -/0 | 2. %

/0 4% | &5 Y a0 Rov\ 25 ko LS (vee) | ). 00| 3-8

o'ss|ls | S 14_%00 /214881 )83 42 | /000 | f.o48] 2.8

1071 B & | o \9U3%\/4y 255|000 | /.0/0] B-§

(33| 7 7380,50]]78 %F 11200 Y2 ool | . P03 25| A7 | /9
% le| & /ﬁ"" % wWli2llps.clreo | SOl 2.8 1 35 112.6

(394l 6| P 380 [2250422/535]23.5 | w0 . E701 3% | B2 |(7s

138 Y1 o | 7400 1851432\ xF | 488 L joeo  |/.06A] 2. 9| 32 1285

131571 51 77 ol az|393|2% & [ 907 |7.955]| 3.5 | =6 |75.S
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Test sheet for

Starttime /0./S5 #m
Humidty 509,
Other <o /49 ¢.5

Date - g9-97
Baro pressure  "H(). 2.
A

Ambient temp.
Main reason for test

Y

Engine Configuration description: b—f-)é g E lﬂ, %g/ / e é M M L’(/ZZ </ Q 7

622 e #”/’95 \}///Pﬂff‘/}/f:'fzé/?"/@/ 3¢

Jinjector timeing

Injector part number |
Polot timing / start of injection

Notes on what happened:

Significant findings of the test:

.

Files Recorded £ G #
Time TN |Snapshot |.prs file HC }CO |NOx |imep |HP Rack &,{ 17 276 6/‘5
1227 1 £1 ] (%50 380|676 )35 30 |20 | 985 | 3. Fas| DS /&
36 | 6 |4 2900 125|643 %3132 1000 |« Y0 | > Fus| 52 | A '
i < Cr T/le 7 el e A V¥~ealk T P
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Test sheet for

Date £.9. 97 Starttime /0 .00 477
Baro pressure 20, // Humidity 547
Ambient temp. G 37 Other,?ﬁ‘ (415 L

Main reason for test

Lese] pf clanbee 7T Cuit

Engine Configuration description:

AMpZZ

24

Injector timeing

Injector part number

Polot timing / start of injection

Notes on what happened:

Significant findings of the test:

cy/ 25 piselehpbe 12125 55"

A m/ Jﬂ?‘ﬁeef s

,Z‘B'X'L%S/ Files Recorded f//pﬁfﬁ G'H-fféfé
Time TN {Snapshot |.prsfile [HC |CO [NOxfimep |HP Rack /73 Teriel 6.7~
2.-25 / /450 |\IHSP /KA S35 [tdo | . 4o | o =25
232 1 6| 2 1794 [U7Nur V/G7] ZdeD| 1600 /3 | 4o | 37 1 /25
240 | &1 3 580 235 | 69205 | 1000 |7 0E8| %O 35 P
/2 4‘%' S1 & /M0 QussRYT L/ |soe0 | oo | 40 | o2 [ 2%
| & | /90 lzw\DPj | 326100 | (.00 | O 32 |24
2eC | ¢l 7z | 1900 BRilEalio| 2% | o |/- OB roe] 205
3.00 | &1 =& 208! 37/ g L2 | 100 |/ 050 T -
3: 061 7| 7 240 B\ 4Y | 1O | /-CkO 245
(A28 el @ | rxco [2F|s28Ysw| 2. S| 00| - 905 388 | 4o |20.5
(e:3319.1 9 9o Ry ISR\ 39.5 oo | /1. 063 40 | FL 135 4
G378 | 1 /0 |Weo PEdlasx g zs | [0 |) gso| 4.0 | 3% 123 C
19: 4211 1 1 #e0 I/l 135,29 7 [ 1g00 14016 | 4.0 | o> |2/.5
14531 T j 2 [2%ed phzsdlanls¢ 0 /g8 4.0 | 25 12/
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L e

Test sheet for
Date -—'ﬁ Starttime  //: J, Z
Baro pressure S0, Q7 Humidity : [¥2 /
Ambient temp. é e Other SZ [L] [ S

Main reason for test

FZ{@/ C,«;J%L/ysf T~ =/

Engine Configuration description:

/}Ke/ onﬁﬁ? Al Lipc

9225 ) D°

-

/V&V

/#5

AL// o %,(5

R =

THector imeing

Injector part number

Polot timing / start of injection

Notes on what happened:

Siwan:gdmgs of the test: é@,,/ C/&ﬂe& 7LA§17L gg/ //@S

Te

(oo f2 o ST O el o7, WA=
e SU/7S oA, (A D DR ki T =
Files Recorded 300/ I ReS
Time TN |Snapshot }.prs file/ |[HC |CO |NOx limep |HP Rack Lo/ .
Res—|TS50 7| 1 WP w007 2%4%;5% /035177255 | . 500 | _S€E
FPey Y20l 81 2 soR—odia \ D5 233 xfisr| 1370 | . 50| 5S¢
| o 904 [22:581/3/5 | . %09
Keg /20 |8 | > |ooS-0deliy 2ANHA o /25 | . 723 | 5
Frer (2 ps & o oz [/212691/0//pssf (/128G | T38| Se
/
Frew [ Zee = T6 Lo zoliia 708 700 | . 95| SC
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. Test sheet for
Date o — /6~ ﬁ Starttime /3.5 a0y
Baro pressure  3¢D. /Y Humidity &2 ¢/, g_ﬁ:ii,gfj-/
Ambient temp. 7/ 0 Other < /2 Houk & E\NSH 1418 ~12.79

Main reason for test

fuel oﬂ%{vsf Tes? #Z

_ Enzine ngu%on gd'eascription: ?jg ) é? @ 4 ) ;/ ;ztg i // S 7%\? > 5

CEN JT  P(To s & o0zZo SQuisr
Injector timeing Injector part number ]
Poiot timing / start of injection
Notes on what happened:
Significant findings of the test:
sTC. .
’\ /%/X - Files Recorded 198,/ AR
v Time TN |Snapshot |.prsfile |HC |CO |NOx |imep |HP Rack | /e frase | /et /%)
(2776 181 ] leo-eoi|50bgr il /325 | . 300 | S0-5h| 737
R 2:20 | K1 2 looa co 3|54 29c syl sc 7325 | 897 | S0- | 74
ReS | 121248 3 |eog soclsr o licdel/47 172> [ ¢@ | so- | 73>,
P JaaZ g FL L (0% eo\S\MIVLCYF | /325 | .90 | Lo—| 747
{DULE [/ x| qooo: |1 PUEL
% 7> 13| B |osF e 55005l )9] | /205 | J5C® | SO- 742
FN/3:0%39 1 & 8o sl 571303 héf|tso |y 22528/ | 5O |253%
Regl13.0299| 5| & o2 od|s7 [0 /i8] /%9 (1225 |, 25, O~ 764
5% Bl 143:002%) K 7 loré eS| 32130/ 116 /BA 14325 |.29% | B0-5A|l 243
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. ‘ Test sheet for
Date /-7 ~ 77 Start time g";(_g‘
Baro pressure 57, 2.5 Humidity 5775
Ambienttemp. £ % ¢ Other o/ [425.5

Main reason for test j 2.5/ //,://,7

Engine Configuration description: C.z,/ 15 ﬂﬁ@i@é/){ A I x I 0 CJA‘?éﬂ
L2 Mz‘/ TBok o

Injector timeing Injector part number ]
Polot timing / start of injection

Notes on what happened:

Significant findings of the test:

Files Recorded

el JEme TN Tonapshot [prs file JHC [CO [NOx [imep [P Rack e TR |G
oke /0:4FQF | / @730 legg| | jooo (1040 | .4 | 35° | 2c
R _10:5/:4| 8 | 2 AT [T /o050 | 5.8 | 527 | =g
Beos 1, YRA2THE\ L | 2 L5 | 384/ S (000 | 370 | — — /¢
e e
o 1 1637 125 0 : — | 2A
i (208531 g1 ¢ (691385277 1go0 /.01 Ao | 30° (A
13234 §1 7 )22(1512. 1542 (000 |].025 | & | 257 2%
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. Test sheet for
Date I Start time /2. 22 Lt
Baro pressure 3&}5 Humidity 5725 ~
Ambienttemp. 7 /0 Other 5 O 142 C. 3

TE X =

Main reason for test

Engine Configuratign description: Cy/. j %@([A s Z ﬂ(f%
SR cltnbel 7 7 _

Injector timeing Injector part number ]
Polot timing / start of injection

Notes on v;!zat happened: o7 /ﬁ yg% 7/{6‘/ (:Zé(/é‘ // [ M )L/ <&

Syg A =7 A ol sop T e o
(M TE AR frve (P Ll /L /ﬂ-f

ofthetest Zeop - 7'7;6& Lo e _/_Z ,,7‘

Significan

i Ffjfes_ Recorded :
Time TN |Snapshot |.prs file HC |CO [NOx |imep {HP Rack
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Test sheet for

Date )~ //— 97 Starttime //

Baro pressure 3", /& Humidity ~« &,

Ambient temp. o~~~ 2 Other sp /430 [

Main reason for test 7L¢7 44 e (t— oL 7L s @er E/7/ ﬁ/é?%’
/C/r/ s LB AR THRG = .

Engine Conf iguration description: A / / /s //ﬂ/lf < ﬁW v ;“l/{ M@_S‘S'
GrdE.  9RTOE gC 3TDC

Injector timeing  §° B7L0C Injector part number ?,-2@

Polot timing / start of injection '

Notes on what happened: v

Significant findings of the test:  Cm ARESSCE Wtk s G2 ertT

Files Recorded AR T

Time TN |Snapshot |.prs file  |HC |CO |NOx |mep  |HP Rack AL | G#

/305 | g1 = __| g0 1835 | O |

VENAR I 10| B3S9|35S] 24| RO (¢ 1/0.] | ¢5.9)/33 4«

LA 29| DIHpdD ] 285] 00 - | 10g | %S /w0
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Test sheet for

Date - //— 97

Starttime ,m O g7

Baro pressure 39 . ¢

Ambient temp.

(.5

Humidity 7
ST Y P

Main reason for test _&ﬁp //2/@ @)’ﬁ Y2748 @_9

Engine Configuration description:

X7

W. e

Ll fae!

ST

Injector timeing &7~ BT

BR00

Polot timing / start of injection

Injector part number

what happened:

Significant findings of the test (OS>  DATA — MoriNe =—MS B PRVED

THAT THE ANUMBELS Flomt onE S YL HFRNT THE SAWE_
Pt OA WHRLE ENGINVE
Files Recorded . .

TN {Snapshot |.prsfile |HC JCO |NOx|imep [HP Rack G M W
sl ! . ‘

Zl R 74573 L1200 1£3%0 | g0 L | /5.7
Z21 3 < 592.0( | /5.4
L1 en 1 5£:5 [/ 5.2
gl 5 L S2.A | /2.3
>l < i’ H2. 4 | /3.0
7 & d4e-¢ | (L. 9@_
g 'l y/a H$3. 5] 9.

21 .9 /i S2.61 /2.6
c | /0 i 44-2 | 9.5
AT I %4 | 23
g el s « 321 | @/

AE) & 139. 2.( |

L | [F c./

£t Ls 4.0
S 1 /¢ 22
Y1 /7 Y7

21 7 . 1 2.6 | DG
A !’SQO l‘téé 2.0
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Test sheet for

Date /& — 7 7 Starttime 9 9
Baro pressure  3/9 32 Humidity @2 %%
Ambient temp. é‘? Other sp /4 LD, O

Main reason for test

~ ﬁﬁaé L2 J//ﬂ/c E/Vﬂ ﬁz%& ///z/a .

@é Ress Lo/ 4

Engine Configuration descnptlon

sS72. ﬁﬂ/ Lue/ /%// CV//(/ﬁm

o020

injector timeing &€ g 475 [Oc

Injector part number

GA00

Polot timing / start of injection

Notes on what h%ppened:

Significant findings of the test: G-/ S SCUP (s 4 core Aue. A oais up.,
. AV DERATE (5 CIPEAR o TIMING  QLHANVGES ELF(LELLY t AB
Files Recorded A3 6 4 ) G~
Time TN |Snapshot |.prsfile [HC |CO [NOx|limep [HP Rack R ra ).
STL | /950 / &S0 L NG
035 | & u_ /4% |, ¢vs | 75 |
. g ¥ 1 /380 | /fE90 | £0.%) 2582 /2/. £
[0.97 | & 235\ (4 | [200 |[g¥0 | %5.3| 73001/5%
' ,fzoj//'z [O:5F | C K| 4y [ /200 | (F¥0 | #3.8 |7%00 |')5¢
2 5.2 [ O3 4 80| 1 _/70@ (S0 | Fa-D> (12520
22 1) [0 | O | 1 | /200 , 2.%
et 1)1 30 |4 Basloogl o | 300 leSR | 55. 77350 /0 g /¢
o ' J4l I | 7350 ). 292147 [ Zeo 9% o
‘ ?f Y . L ? 20 W ) 4
Z %ﬁ 17278 |[[5%0 | Ll-3 172
< S|4y /200 /.40 \L0-7 |\ 5070
7 11 4000 [} g%0 :zr.g 7250
AR
<l
A
A
¢ 19
L g
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Test sheet for

Baro pressure o & - |Humidity £ %%,
Ambient temp. Other

25° : S0
Main reason for test ﬁWC/ 7?5/(/'@'@ Z FC/// 'W, es&/

T

/ F?;/ :;,;14 AN =

Engine Configuration description: S T72 ﬁ

Gy /s j I20 " s e,

injector timeing 575 £ 722C. - injector part number 7-;00 _ i
Polot timing / start of injection

Notes on what happened:

Significant findings of the test: Pﬂ sParvE

Files Recorded .
Time TN |Snapshot |.prs file HC |CO |NOxlimep |HP Rack
< (32 oo/
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. . Testsheetfor .
d OV EFFE 97 Start time 73/5
Baro pressure Humidity 55‘
Ambienttemp. 6 7. 7 Other .- 540 /“3” m

Main reason for test 540/6 /0 Kf/ﬁ/‘ o ?2&@ @ % g_?:&c/

zz- - a"’é 33:; 232 ﬁ ”

Engihe Conﬁgurauon description:

Gr /s } (e T

4

injector timeing %5 Rrrc- Tnjector part number ' 941 O& i

Poiot timing / start of injection

Notes on what happened:

Significant findings of the fest:

Files Recordéd 7PF 6/4 : #5
""‘"""; Time TN |Snapshot |prsfile [HC |CO |NOx |imep (HP Rack ART
/gf }? 027 = 5 /40 | /¥40 1 / 33,2
4@2.2__ (350 {4 (127 12
[0.36 _% 3 | 62113514 3> L300 Y. (9% 75 O
_ X ‘g _g, W7\ /%0 425 /;‘t.gg ‘ol 2B /55| 7950
0:8 A - RIR/] / , i ]
I VR 72l g 4 f’%% SO | U % V6>
Ao Dl oL & ALY Y 7 1797 15325
' 4
- Jial 1zl ¢ 227|226 1593 J/o0 IT_Jg2 12520
, F1 & SARACGFT] L | (700
2 ,? £| © / VR, /Sér{ 1200 ﬁl/gﬁk/rﬁ*z/’f
3 Y SR 05 [ 3% | 7700 .
? /K0 | & B A Lo /f«'p L /35,5 [ 00 | fonwc Lerad 7
oY z '
Yy M. 99| & =0
@ STRAT Hht | GRS ([0, 8] 700 ;g <
x (249 Réplpee: |tv |99 | apw MoK Jem A 7 o

La SERAH T 65 /G 3.1 (00O _ ‘
'3
5
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. Test sheet for .
Date = 7~7 3«?? Start time ./,‘ 2 /559 1

Baro pressiire 0. 29 Humidity 7% '

Ambient temp. %- Other S C [4s/. 8

Main reason for test ' Z%Z , féa, 7 % 7)’2}\5’ //V éﬁs

Engine Configuration description: ST ﬂ&,f‘/ fzé / ,,,// yren Gé
(fdﬂf*;i G 4 4’//&.22724‘@2_@_22_0 “r

Injector timeing 7 Injector part number g ('Zjl &3 {
Polot timing / start of injection

Notes on what happened:

Significant findings of the test:

Files Recorded

Time {TN [Snapshot |.prsfile HC {CO {NCx!imep [HP Rack

SA2 [ B # 95’ 2%/ h2ug| 537 /200 | /554 7'4/« e-%5
)06:251¢ 200/ 7 |46 '/ P00 i 2834 | (5P 2
1S 28 | ¥ 31(3951.369 /00 U 38323 | /4T
5.3/ | & // 289211330 29% g0 7 L3071 /37
(8% 7172 31 [220/57% (200 | U 2524 | /5C
/S:372 1 6 | /3 AL AT5| 762, (22 | ) 234/ | /52.7
[Si40 | £ ;q /3 1536 /000 i

/St43 | 6 /0 /B | A8 g0 U«

15:497 1 € gg d T2V A24.733 90 | U
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Test sheet for

Date 7/24/F 7 Start time G5O

Baro pressure 20,73 Humidity Y &2

Ambient temp. _70 . e Other

Main reason for test DIEdEL  PDATA VJ/?.?SS’ (AT

Engine Configuration description:

335" IRT N IL  fisrons

@ oo~

Injector timéing

OO

injector part number

S22 9335

Polot timing / start of injection

F/A MELS U mife A TS

oM P ESEL

Notes on what happened: DesasT Pt AT H
s PECT CEEETIEAE T
Significant findings of the test:
Fiies Recorded '
Time TN {Snapshot {.prsfie jHC ICO jNOx|imep |[HP Rack Rrus +f
o7 18 /[ 2C8RY 14,3 SO 1, 6S | 78O
(6:2° 18 | 2 2312.9 (4.6 (eOC |, 7290] 970
(024 | & 3 27125 [1e.8 /S5O .98 | 700
(0,26 | 8 Y 28 12.5 6.3 /400 1,935 {ioo
1029 1 8 S .3312.1119 {200 | |.070 | (780
10:34 | 8 [ .3 & sy (boO [(70 {1] 6O
6.39 | 8 7 Mo [2. 51187 800 [ .278 (7680
o'9%¢ |8 | & [ S3|2. lie.] @95 (/.37 | ¢GPS
149 |7 9 1 |z oltd ] (100 [ o 752
(658 || 40 (7 14Tl {220 | . 88 |G77<
00 |6 | 1 LT [1%7 660 .05 | Gist
(509 1| 17 2812.3169 800 11,20 | (,70°
Ut (!l 13 38124 . o o0 | 350 | 743¢




 ENGTST.XLS

. N
. o Test sheet for
' Pae y-25- 9y Starttime /). 90 AM
Baro pressure %4 "3 L Humidity . q/%
Ambient temp. Z 2. Cther S 2 /?g 57, I:F

Main reason for test 70/ &@Z/m, ﬂy/ﬂ/ﬁ_&/ Wﬁ?@’m

Engine Configuration description: EZZ" ,p%/ Fgﬁ / W/ /f/%ﬂﬁ(:% (7, (§ -#
. y 920 ol ’ il :

injector timeing ¢ © Tnjector part numbper é:z K=Y 1
Polot timing / start of injection i

Notes on what happened: BA#’QJ}J \FUZGW\ M-ARovLS HELE o 3itrRsess

Significant findings of the test:

Files Recorded

Time TN {Snapshot {.prsfile |HC {CO |NOx limep 2 ﬁﬁ ,D.F
2:56 | ¥ A LAY AR,
ENZZAR A T 49 11Y5 [37%
[ 3104 K 1 YAV A 4
12021 %] 8 2e11%5
/30 |2 | ¢ | /283 12¥
(3% e | 7 {368/ /(331722
13:(Celgl & (50ll5¢ 163/
;1:1?5 7 I3 | )
E AN, FAVERE 3

Dgge) | [3-23 B[ 1 - 89|72/ 75¢ 50 | /0.

| ‘%25 g1 /7 P9z g07 1 /600 | .760 | 7R /7 /0.77,;@
L3421 I /3 $7142714%0 450 1292/ | 5803 3.87
(2451 § | 14 4/ 1574 72 (400 1,953 | 6227 549
_J_.L‘Lf_?? g1 /5 22 25/ | 795 { [ 086 | g7 28 7. 28"
13k /4 # | 290! 2271 (000 1;-/25 [£952 6.2
[31GAl 7117 L7236 1997 (200 1/-© 0 227
(315416 | / €g gﬁf_% _ 1200 .‘?/; 6250 o4
[3:571¢ |/ X133/ | 7# 1000 1 Li09) |6CFS 6,02

\ Jdi00 | £ | 20 70 12501906 JO 4222 | 6533 4, Z;{
,&HIO.L@E 6 a2 | B 71200\ 206 600 |/:35% | 2265 3,97
" REQALANCIE. -

1§ole 8 2 ZATDC < ‘ (220 (0°2L g4OO ,

i ﬁ 23 2"!7‘5},%071231 y 668 -9 sgo [ (90
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. Test sheet for
Date Y~/ ~—G7 _ Start time L3 Am

Baro pressure 3 /7 . 2& Humidity 2%
Ambienttemp. 7/, « Other Jé (LD 2o

Main reason for test 267 ﬁé“_/_ 225& Y = QZé:’éi : 5@ é :ﬁézicé/
'T;< 7= /p/f’@ S [l P SR J’g/z/_sq_/f’? s

Engine Configuration description; 57‘” Y e +A /724{ KIS (5 UL
A 192(9 SE-2Z o G ,ﬁ—/,_@r il alS

bssusard

Injector timeing 48 A T4 ¢’ __ IInjecior part number ) 5C)
- &

Polot timing / start of injection

Notes on what happened:

Significant findings of the test:

Files Recorded ‘ ' Zru . PFE
{Time TN [Snapshot |.prs file HC |CO [NOx{imep [HP Rack
gl 7
g1 = 227 | /G258 /200 |/ g00| 7580|755 | . P
£l =~ 421492265 1000 | u 7850 1 (49 1.P¢
| L 24 A7 AN 300 1 vt /0260 /23.51. 93
1 5 00 /251 | 6% 60 [ 1/22500/23% |, 7~
1l & 7% /385 | % [200 [ C4EC| (SO _1.53
61 7 13021/%261573 7200 |y (770 U/%c |,65°
el 7 1236 342 439 0D | I (2850 /25 |
61 9. WS 54 1 XT I L/ 5‘&/20 L2
61 j0 01/3041 223 ead |y 75 _
e I YONHGT | 440 /4 /J;éw zs
/4 £ LA (1201 V450l 620 (325 | [ V347
Drese/[[935 [E | /2 51975]45% (650 1 7221 2390 /0. P8
1G9 151 1% [ AV~ AL /525 . g6 | 700 ?.78
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Test sheet for

Date Z-) G — 97 Starttime 9. 55 207
Baro pressure  3p. /77 o Humidity G 9 &/
Ambient temp. -/ ° Other 5&9

Main reason for test T 74/ =4 M& / 0/7‘/ ﬁ (2/ o T G/é/t:j
Cor, 4% asd e W&Wé =T =

{seasnK
N
Engine Configuration description: 5"}"‘% /F ,///7(% ///aé S Q 4 /2 ;é
L2020 5/’?/’//'9/ Q@/%W '
i /
Injector timeing &£ 28 7 0P (P injector part number B2 5260 i

Polot timing / start of injection

Notes on what happened:

Significant findings of the test:

Files Recorded : ' / 6 p f: / BW
Time TN {Snapshot |.prs file HC {CGC iNOx {imep HP Rack
1476 /% 7 /270 1 25z 6/ | 3P | iRy
[ 20 2 22751581426 /200 VS, 7530
p2s 1§13 29| [3/5\233 /900 TRYZY5 S.gao
2% 141« RN 2% 268 V22 /325 7960
222, 16 | .5 /% 13275 /2900 (L 1745 YO
/136 _% A /29211243 |.5%%, /000 [ /27 | <35 V2S5
/- 30 7 264/1/23/ | 79 S (! //3 5=
lpaxlé | Z 207 1254 | o | 1792 78722

Tl & 763\ ki 485 320 | 1/=20 725,
PN EdIC A 2020\ 35 Y0/ [2F0 | [/ L5 &=
1 6l F L 0 Al /A AN /200 (o6 2P 52
(27 G i 0280 1 %4 D6 f 000 | o /58

& | Run/\ dut= 0 SHafF K [
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. Test sheet for

! Date /) —92 0 — 7 artme /9" 20 2y
Baro pressure 30. 346 Humidity (’ 4 /0
Ambient temp. QO o Other

Main reason for test [/p 74 KV/I/ #%/7 Z M/O/ s
S Rk s e

Engine Configuration description: (@// /ﬁ /S 7< oS @7 ﬂ/?oj74’/54

Eml LF i geal oS azo /s/yf T
/m/ ’7—/07%4)

Injector timeing Injector part number PR IP> 3 () |
Polot timing / start of m;ec‘aon

Note on what happened pﬂlgﬂ/pg/ //QCZ’_/%/ jb / 7Z //h/ // W

ooy

Significant findings of the test:

Files Recorded : v
Time TN {Snapshot |.prs file HC {CO |NOxlimep (HP Rack




ENGTST.XLS

Test sheet for

Date / / —_ 7 — 7 7 Start time W ".5/7 A
Baro pressure 50 . jﬁ Hurmidity 2%
Ambient temp. Ss @ ”W Other =

Main reason for test

20d AT erte  2F piire [

. Y X L

tol Tl O FopXs

£

v

4

L B2 S -
Ko 71 200 /,4%9_/ ,

=S 7‘76/4

%

2228 ;s}?/r SZ

Injector timeing Injector part number

S22 7200

j

Polot timing / start of injection

Notes on what happened:
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1) 6/76
R

. Pei_Per Int=0.044300 Int_ Per Psi=22.550000 | v
' OFile gt8g2034.prs \ i‘
+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+ , - ;
| 1] 125.4/] 1181.2| 67.3@-010°] 1411.3] 2 s ﬁ2j<:
| 2! 124.8} 1184.8| 150.3@-012°/ 1405.0]
! 3} 123.3] 1098.0] 46.8@-012°] 1387.6]
| 4] 127.8] 1121.2} 57.5@-013°]} 1438.5]
! 5| 127.6} 1043.8! 55.3@-010°] 1436.9|
I 6] 125.1] 1077.8] 44.0@-013°] 1408.5]
! 71 128.5] 1094.6{ 38.3@-012°} 1447.1]
! 8] 126.6] 1088.1] 35.4@-011°] 1425.6]|
{ 9] 127.9| 1169.6] 52.5@-011°]} 1439.6]
i 10} 128.8/ 1099.8) 44.7@-014°] 1449.9]
| 11} 127.2| 1012.5] 26.9%@-013°/ 1431.9]
! | 12| 124.5] 955.5| 21.3@+018°] 1401.8]
i | 13} 125.2/ 905.7! 24.8@-018°] 1409.0]
i | 14 124.4| 1060.7] 34.0@-012°) 1400.5!
1 | 15| 120.2] 996.6] 24.9@-015°] 1353.6]
! ; 16] 129.4/| 1179.3] 82.9e-010°] 1456.7]
e i +
‘ For 16 events
| o IMEP------- Max Press------ Max RPR------- 8-645HP- -+
% I 126.0+ 2.4] 1079.3% 82.0] 50.4+ 31.4) 1419.0+ 26.9| Mean
: I 129.4 | 1184.8 I 150.3 | 1455.7 | Max
T .
8] Psi_Per Int=0.044300 Int_Per Psi=22.590000
. OFile gt8g2035.prs
3 ; +-Bvent---IMEP---Max Pregs----Max RPR------- 8-645HP--+
~% | 1] 125.0} 1203.9| 104.2@-012°] 1407.2]
1 | 2] 125.9] 1043.3] 24.1@-014°] 1417.9]
i ! 3] 125.6} 1057.3} 44.7@-016°| 1413.6}
: | 4] 122.5] 884.9] 21.2@+013°] 1379.1]
% ! 5/ 130.3]} 1079.0] 34.7@-013°] 1466.5]
i | 6| 125.1] 1045.6] 32.6@-014°] 1408.4]
i ! 7] 124.0] 858.1! 20.6@+013°] 1396.2]
i | 8| 125.8] 1004.3] 39.7@-016°] 1416.6 ]
i i 9] 120.1/| 954.6! 22.7@+001°] 1352 .3}
1 | 10] 125.4] 1085.6] 31.9@-009°] 1412.2]
| 11} 123.9] 1080.2! 40.4@-014°| 1395.4/
| 12) 124.9] 1141.4] 64.5@-011°| - 1406.0]
| 13] 125.2/ 1229.6} 103.5@-012°] 1409.2]
: 14| 124.4] 1143.8] 66.6@-014°] 1400.1}
| 15] 124.9] 1011.5} 30.4@-011°/| 1406.7|
] { 16| 122.4/ 1175.1] 90.7@-014°] 1378.4/
: F o m o m T e e m e m———— - o +
i For 16 events
mmmom IMEP------- Max Presg------ Max RPR------- 8-645HP- -+
] ' 124.7+ 2.1] 1062.4+105.3] 48.3+ 28.8] 1404.1+ 23.9] Mean
3 | 130.3 | 1229.6 | 104.2 | 1466.5 | Max
’ i i e +




[1/8/76

. Psi_Per Int=0.044300 Int_Per Psi=22.590000
0File gt8g2036.prs H 7) Cw(l/
+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+
! 1] 110.1 857.0] 20.6@+013°] 1239.2]
! 21 112.3} 905.7] 21.3@+013°] 1263.8] ( ol /431;,
! 3] 114.6) 898.2] 20.6@+013°] 1290.0| t \
| 4! 107.9/ 801.9!  19.9@+025°| 1214 .4
| 5! 118.1{ - 974.2) 21.3@-004°] 1329.3]
! 6] 116.1] 922.4] 20.6@+013°] 1306.8}
! 7] 101.8] 839.0] 19.8@+021°| 1146.1]
! 8] 119.2/ 936.7) 19.8@+015°] 1341.9]
} ol 111.8| 972.1] 24.1@-004°] 1258.5]
] 10} 115.4| 965.5] 26.9@-003°] 1299.7]
] 11) 114.3| 857.8| 20.6@+013°/ 1286.4]
} 12] 111.8} 837.4] 20.6@+013°] 1258.9]
! 13] 112.6]| 888.2] 21.3@+013°] 1267.2]
] 14} 116.1} 925.6] 20.6@+013°] 1307.6|
| 15) 113.4| 931t.2] 20.6@+013°] 1276.2]
| 16 108.9] 853.3] 19.8@+020°] 1225.9]
B i e i +
For 16 events:
+-—--- IMEP------- Max Press------ Max RPR------- 8-645HP- -+
I 112.8+ 4.3| 897.9% 52.7] 21.1+ 1.9} 1269.5% 48.1] Mean
I 119.2 I 974.2 ! 26.9 l1341.9 | Max
B it e +
Psi Per Int=0.044300 Int_Per Psi=22.590000
. OFile gt8g2037.prs
+-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+
! 1} 115.0] 894.0! 20.6@+025°] 1295.2]
| 2] 111.3} §23.9] 19.%@+025°] 1253.1]
l 3] 104.1/| 811.1] 20.6@+013°] 1171.5]
| 4] 110.0]} 859.8] 21.3@+000°| 1238.6]
| 5] 110.7| 900.8] 22.0@-004°] 1246.6|
{ 6] 117.1| 901.3] 21.3@+015°/| 1317.9]
! 71 120.6] 1023.8] 24.1@-007°/ 1357.9]
! 8} 109.7| 853.5) 20.6@+013°] 1235.1}
! 9! 105.2| 835.3] 20.6@+013°] 1184.3]
] 10| 116.9} 927.5] 23.4@-005°] 1316.4]
| 11] 111.6} 856.6] 21.3@+001°/ 1256.5/
| 12} 109.5] 859.8] 20.6@+013°]| 1232.3]
{ 13} 114.1{ 855.8| 20.6@-003°] 1284.8]
! 14 113.7} 963.1} 21.3@-012°] 1280.1|
| 15] 109.7| - 864.5| 20.6@+025°] 1235.0}
! 16} 113.1] 863.2] 19.2@+013°] 1273.5]
e e ey +
For 16 events:
- IMEP------~- Max Press------ Max RPR------- 8-645HP--+
| 112.0+ 4.3] 881.2: 54.8} 21.1+ 1.2] 1261.2+ 48.2} Mean
| 120.6 I 1023.8 | 24.1 I 1357.9 |- Max
e i e i R +

e




| 866.8+ 46.7] 20.9+ 1.7{
112.2 | 954.1 | 24.8 | 1263.7

P IMEP--~---~- Max Press------ Max RPR------- 8-645HP- -+
1204 .4+ 43.1| Mean

I/e/9

. Psi_Per Int=0.044300 Int_Per Psi=22.590000
OFile gt8g2038.prs
+-Event---IMEP---Max Press----Max RPR------- 8-645HP~--+ ; '%j Cr-(b/
! 1] 98.6] 795.8} 19.8@+015°] 1110.1} fff
} 2} 111.2] 899.6] 20.6@+013°] 1252.2]
I 3] 100.3]} 834.7| 20.6@+013°! 1129.6] A0 J L
| 4! 109.8] 846.9| 19.8@+013°] 1235.8] /~(¢§k§c;¢21ki
| 5| 106.6] 883.1] 19.8@+013°] 1200.6]
| 6] 108.9] 872.3] 21.3@+013°/! 1225.9]
! 71 103.3} 848.2] 19.1ie+013°] 1162.9])
| 8] 103.4] 877.0] 19.8@+013°] 1164 .4/
} 9| 107.1] 904.0| 23.4@-003°] 1205.3}
| 10} 104.7] 850.1] 20.6@+013°] 1178.8)
{ 11} 111.1} 893.0! 20.6@-006°) 1251.0]
| 12| 102.7| 860.4] 20.6@+013°] 1156.6]
! 13 108.8| 875.7! 21.3@+013°] 1225.4]
{ 14| 113.5} 863.0] 19.2@+015°] 1278.2]
| 15] 99.3| 863.3] 20.6@+013°] 1117.6]
! 16 93.2| 755.0 19.2@+025°] 1049.41
R i e +
For 16 events:
Hmm - IMEP-~~~--~ Max Press------ Max RPR------- 8-645HP- -+
| 105.2+ 5.5| 857.6x 38.2| 20.4+ 1.1] 1184.0: 61.9| Mean
| 113.5 | 904.0 | 23.4 | 1278.2 | Max
G o s e T T T T e e e e e e T e e e — m e e — i m—m +
Psi_Per_ Int=0.044300 Int_Per Psi=22.590000
. OFile gt8g2039.prs
+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+
{ 1] 104.9] 842.7! 19.9%@+025°] 1181.1}
} 2] 106.4} 793.2! 19.9@+025°] 1198.3{
{ 3] 109.0! 894.8| 19.2@+025°/| 1227.7!
| 4} 97.9] 816.2] 20.6@+013°} . 1102.6]
! 5| 110.0] 935.6| 22.7@-007°| 1237.9]
! 6] 105.4] 893.6] 21.3@+013°] 1186.9]
! 71 102.2] 805.1] 19.9@+013°] 1150.6|
{ 8] 111.7] 954.1] 24.8@-003°] 1257.3]
{ 9] 106.9] 875.0f 19.9@+018°] 1203.1]
| 10} 107.2] 856.2] 19.9@+025°] 1207.1}
{ 11} 112.2} 905.2) 22.7@-003°] 1263.7]
| 12] 107.4]| 875.6] 19.2@+025°] 1209.3]
| 13] 109.1/{ 852.7] 19.8@+013°] 1228.3]
| 14} 111.1/| 854.0] 19.8@+025°] 1250.8]
t 15} 107.9] 903.1{ 22.0@+013°] 1214.9}
{ 16 102.2| 811.4| 23.4@+000°] 1150.6
i e +

Max




Psi_ Per Int=0.044300 Int_Per Psi=22.590000

OFile gt8g2040.prs

|/8/9 @

H}J(ru/

+-Event---IMEP---Max Pregs----Max RPR------- 8-645HP--+

! 1] 102.2] 832.0] 21.3@+000°] 1150.7/)

| 2} 101.3] 825.3] 19.9@-003°] 1140.9]

| 3| 101.8]| 853.0] 20.6@+020°] 1146.0]

| 4} 100.9] 835.3} 20.6@+012°| 1136.11

! 5! 101.7} 829.9] 20.6@+013°] 1144 .4/

} 6] 96.8] 821.4] 20.6@+013°] 1090.2]

} 71 92.2] 848.4] 20.6@+013°] 1038.5] { §b
| gl 95.6] 824.6] 20.6@+013°] 1076.0]

] g} 105.3] 881.7] 20.6@+013°] 1185.6}

! 10 98.9] 828.6| 19.9@+013°] 1113.9]

| 11} 90.1| 796.9] 20.6@+013°] 1014.8]

| 12} 106.1} 892.7| 20.6@-008°| 1194.6

} 13) 102.3} 840.6] 20.6@+019°] 1151.7|

! 14| 90.8| 779.2] 19.8@+013°] 1022.8]

| 15 95.0] 878.1] 22.6@-002°] 1069.2/

& 16} 107.7] 895.9} 19.9@+025°] 1213.0]

e e e e e e e e e m———— - — o +

For 16 events:

+---=- IMEP-----~- Max Press------ Max RPR---~---- 8-645HP--+

! 99.3+ 5.4] 841.5+ 32.6] 20.6x 0.7) 1118.0+ 60.5| Mean
bo107.7 | 895.9 | 22.6 | 1213.0 | Max
B i +
Psi_Per Int=0.044300 Int_Per Psi=22.590000

OFile gt8g2041.prs

+-Event --~IMEP---Max Pregs----Max RPR------- 8-645HP- -+

} i} 102.7| 814.1} 19.9%@+025°! 1155.7]

! 2] 104.6} 863.6! 20.6@+025°] 1177.1}

i 3} 100.2] 796.7} 21.3@+013°| 1128.5]

{ 4l 108.0] 878.9f 22.7@-002°] 1215.9]

} 5] 97.6] 822.9] 22.0@+000°] 1098.3]

| 6] 91.8{ 825.0| 20.6@+013°] 1033.7]

| 7! 109.2| 873.9) 21.3@+013°] 1229.1]|

| 8| 98.5] 838.8) 21.3@+013°| 1108.6{

| 9| 100.1} 836.4] 20.6@+013°| 1126 .6/

| 10} 103.5] 843.8! 19.9%@+015°| 1164.9]

| 11| 102.0] ' 860.1] 20.6@+013°] 1148.0]

| 12{ 89.1| 804.8| 21.3@+013°] 1002.7]

| 13) 100.4/ 828.2! 26.3@+000°} 1129.9]

! 14} 103.1} 848.8] 23.4@+000°| 1160.31

! 15] 101.2} 827.5| 21.3@+000°] 1139.8]

| 6] 96.0/| 779.7] 19.2@+018°| 1080.8]

o e m e s e e e e e e e e e e e m e ——— - m - - +

For 16 events:

4mm—-- IMEP----- -~ Max Press------ Max RPR------- 8-645HP--+

| 100.5+ 5.2) 833.9:x 27.5{ 21.4+ 1.7] 1131.2% 58.9] Mean
I 109.2 I 878.9 } 26.3 1229.1 Max

7

ZK




. Psi Per Int=0.044300 Int_Per Pgi=22.590000 /(/8/7‘@
OFile gt8g2042.prs
+-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+
{ 1] 104.5] 892.7] 20.6@+015°] 1176.9]
| 2 80.4| 786.3] 21.3@+013°| 905.6|
! 3l 99.5] '872.8] 19.2@+025°] 1120.0! éﬂixﬁ <14
| 4l 91.9] 832.1] 20.6@+015°] 1034.7]
; 51 93.3]) 816.4) 20.6@+000°] 1050.7]
| 6] 87.2] 831.8] 20.6@+013°] 981.4]
! 7! 100.1] 821.4]| 20.6@-001°] 1127.1} ?><53 y e
} 8} 93.6] 843.8] 22.0@-003°] 1053.4]
I 9] 93.1| 806.2] 19.9@+015°] 1047.7]
] 10] 82.1§ 782.0] 19.1@+020°] 924.4]
! 11} . 84.5]) 8§00.8| 19.9%@+013°] 951.5]|
; 12 102.7| 834.6] 19.9%9@+020°] 1156.7]
| 13] 81.9] 774.9}1 20.6@+013°] 922.2]
! 14)  99.0] 877.2} 23.4@-003°] 1114.5]
! 15) 94.8] 847.0] 19.2@+015°| 1067.3}
! 16} 71.1}) 763.5] 19.8@+020°] 801.0]
R i e e +
For 1le events:
+----- IMEP--~----~ Max Presg------ Max RPR------- 8-645HP--+
| 91.2x 9.3} 824.0+ 37.6| 20.4+ 1.1] 1027.2:104.6| Mean
| 104.5 I 892.7 | 23.4 I 1176.9 | Max
B i e +
Psi Per Int=0.044300 Int_Per Psi=22.590000
. OFile gt8g2043.prs
+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+
] 1] 95.1} 833.9] 20.6@+013°] 1071.0]
! 2] 93.5] 816.9]  21.3@+013°] 1052.6]
! 31 94.2] 822.5) 20.6@-002°! 1060.2]
! 4] 92.3]| 836.4] 20.6@+013°] 1038.6]
| 51 99.9] 851.6] 21.3@+013°] 1124.8]
{ 6] 88.0] 820.1] 20.6@+013°] 990.4}
} 7] 85.6] 779.3} 29.l@+036°] 963.6|
| 8] 93.3] 824.0! 20.6@+020°) 1050.4/]
! 9] 97.8} 875.0] 21.3@+013¢°/| 1101.3]
} 10] 93.1} 828.2| 19.2@+013°] 1048.1}
| 11] 88.8{ 800.2] 20.6@+013°} 999.6|
{ 12} 80.7] 818.2] 20.6@+015°] 909.1}
{ 13} 90.8] 848.7| 20.6@+020°] 1022.2]
! 14| 89.1] 808.0! 19.9@+015°] 1003.3]
{ 15| 90.0| 815.0! 21.3@+012°/] 1012.8}
! 6] 82.9§ 777.4] 20.6@+013°] 933.6/|
R e e e e R +
For 16 events:
+--=--- IMEP-~~---~- Max Press------ Max RPR------- 8-645HP~- -+
| 90.9+ 5.1] 822.2+ 25.0] 21.2% 2.2| 1023.8% 57.3} Mean
! 99.9 | 875.0 ! 29.1 | 1124.8 | Max




. Psi Per Int=0.044300 Int_Per Psi=22.590000 ([/ 5/9@

OFile gtB8g2044.prs o/ ol oJ/Tc
+-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+ H -
| 1} 123.2] 942.1} 19.2@+025°] 1387.2/!
! 2l 127.7] 1023.0] 29.l@-016°] 1437.3]
} 3] 123.3] 956.9] 19.8@+001°| 1388.7]
| 4} 129.6/ 1212.7} 90.l@-012°| 1459.2]
{ 5| 124.0] 1126.0} 46.le-011°]| 1396.3]
l 6] 126.0] 1086.6| 44.0@-015°] 1418.6|
} 71 129.0/] 1150.8] 97.9@-013°] 1452.0}
| g8l 125.3] 1185.5| 66.0@-011°| 1410.1/
! 9| 126.2| 1101.2) 97.8@-014°| 1420.7/
| 10} 128.2] 1105.0} 48.2@-012°] 1442.9
| 11} 123.6] 1033.8] 34.8@-016°] 1391.0]
! 12] 125.4} 1041.7} 24.9@-006°| 1411.5]
[ 13] 127.3} 1039.9| 36.9%@-015°] 1433.4]
| 14] 125.1] 1203.2} 112.7@-011°] 1408.1}
I 15} 128.0] 1245.0] 84.3@-010°| 1441.6]
| 16] 123.8] 1123.1] 57.4@-012°] ©1393.7]
o o o o o e e e e e e e e e e e e e ——————— - —— - +
For 16 events
+-—-—- IMEP-----~~ Max Press------ Max RPR--~---- 8-645HP--+
| 126.0+ 2.1} 1098.5+ 88.9] 56.8+ 30.8| 1418.3+ 23.7] Mean
I 129.6 | 1245.0 | 112.7 | 1459.2 I Max
B e e il +
Psi Per Int=0.044300 Int Per Psi=22.5%0000
. 0File gt8g2045.prs

b +-Event-~--IMEP---Max Press----Max RPR------- 8-645HP- -+
{ 1{ 126.7] 1146.8! 51.7@-013°| 1426.5]
| 21 128.2] 1172.4| 63.8@-011°] 1443.5]
} 3] 122.8] 1035.7| 46.8@-014°] 1382.7|
{ 4] 124.4] 1030.9] 31.2@-016°| 1400.0}
! 5] 124.4] 1006.9! 23.4@+001°| 1400.6}
{ 6| 125.8] 1144.0f 48.2@-012°| 1416.6 |
{ 71 126.1} 1230.1} 160.9@-012°] 1419.1}
! g8l 127.7] 1030.3} 44.7@-017°| 1437.9]
| 9{ 121.1| 877.6| 20.6@+025°| 1363.8]
! 10| 126.7]} 1116.7] 51.0@e-014°| 1426.2]
] 11} 123.9] 1020.4] 26.2@-015°| 1395.1]
| 12) 127.7} 1103.6] 37.6@-013°] 1437.8]
! 13} 128.2/| 1091.9] 56.7@-014°] 1443.9]
| 14] 124.4] 1149.7) 67.4@-012°] 1400.4]
! 15| 125.1{ 1068.6! 29.8@-006°| 1408.5]
] 16| 126.8] 1187.9) 73.0@-013°| 1427.5|
e i +
For 16 events
+----- IMEP--~-~=-— Max Press------ Max RPR------- 8-645HP--+

| 125.6:x 2.0| 1088.3+ 87.2] 52.1+ 33.1} 1414.4% 22.9) Mean
| 128.2 [ 1230.1 | 160.9 | 1443.9 | Max




Psi_Per_Int=0.044300 Int_Per_ Psi=22.590000

OFile gt8g2046.prs (C//gg//¢?<;9

+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+

| | | { o | 3y

! 1l 116.6/| 852.4| 21.3@+001°| 1312.8) i t;// .
] 2] 114.2]} 965.8| 27.0@-002°] 1285.4] F{T“@“L' ;chi
! 3] 118.4] 1026.7! 30.5@-011°} 1333.2] ‘ ]
! 4l 117.7] 922.2] 22.7@+001°] 1325.1] / \ O /2,
| 5| 110.4] 834.9! 18.5@+018°] 1242.7]

! 6| 116.9/ 922.6| 22.0@+001°] 1315.8]

| 71 118.3] 964.3} 20.6@-011°] 1331.3]

| g8} 115.3} 919.0| 21.3@-003°] 1298.4]

| 9} 114.1/| 853.5| 27.6@+001°] 1284.9]

} 10} 117.3} 961.9| 24.8@-006°] 1320.11{

! 11} 119.0| 1082.0} 41.2@-014°! 1339.6|

| 12} 117.0]| 952.3| 22.0@-003°] 1316.9]

| 13] 115.0/ 877.8} 20.6@+000°] 1294.3|

| 14| 118.0] 957.5| 25.5@-011°] ©1328.9]

[ 15] 118.7| 930.3] 22.7@+001°] 1336.0]

; 16} 119.6} 945.9) 25.5@+000°! 1346.6}

B i e e e +

For 16 events:

el IMEP------- Max Press------ Max RPR------- 8-645HP~~+

| 116.6+ 2.4] 935.6+ 63.7] 24.6+ 5.4] 1313.3% 26.56| Mean
I 119.6 | 1082.0 ! 41.2 | 1346.6 | Max
R e i e e +
Psi_Per_ Int=0.044300 Int_Per Psi=22.590000
‘ OFile gt8g2047.prs

H +-Bvent ~---IMEP---Max Press----Max RPR------- 8-645HP--+
| 1) 119.4/| 959.0] 26.3@+000°] 1344 .6/
} 21 119.8] 1141.5) 51.7@-009°] 1349.0]
| 3} 118.4] 972.9| 22.7@+001°] 1333.3]
! 4! 114.3] 886.3] 22.7@+001°] 1286.7]
| 5] 115.7| 966.4] 26.9@-006°] 1302.4]
! 6 121.3| 1007.6] 22.0@-003°] 1365.7]
| 71 120.5] 1023.9{ 29.1@-015°] 1356.9]
| 8l 117.8] 941.3] 20.6@-017°] 1326.7}
I 9] 116.9] 956.9] 23.4@+000°] 1316.2]}
! 10} 115.7| 909.4] 19.1@+026°] 1302.1]
! 11} 120.5} 1010.1] 26.3@-007°] 1356.8]
{ 12) 118.2] 962.6{ 27.0@-017°] 1331.1}
| 13] 115.4] 873.2f 19.2@+025°] 1299.1]
| 14 118.8/| 1089.1| 37.6@-004°] 1336.9]
! 15] 114.1{ 1021.5| 28.4@-004°] 1285.0]
! 16 119.4| 932.8| 26.9@-007°] 1344.5]
e e et +
For 16 events:
+--- - IMEP------- Max Press------ Max RPR------~ 8-645HP--+

121.3 I 1141.5 ‘ 51.7 1365.7 | Max

I 117.9x 2.3] 978.4+ 70.1} 26.9+ 8.0! 1327.3+ 25.9| Mean
H |
i t




(1/8/96

. Psi Per Int=0.044300 Int_Per Psgi=22.590000
OFile gt8g2048.prs
+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+ {{<J / Lj// -
! 1] 103.61 885.6] 19.9@+025°] 1166.5] ﬁgkf GV <l \CZ;
{ 2] 111.4] 933.9! 22.7@+001°| 1254.0]
| 3} 106.4] 815.5| 19.8@+001°] 1198.1} / OGO zk
! 4! 107.8} 876.7] 22.0@+001°] 1213 .4 ¢
! 5{ 108.3] 841.7) 21.3@+001°] 1218.81
| 6] 104.4] 865.01 19.9@+019°/ 1175.2]
! 71 106.6] 879.7| 26.3@-006°] 1200.1]
| 8! 113.0| 904.0] 22.0@+000°] 1272.0]
| 9| 106.0| 840.3! 19.8@+013°]| 1193.9]
| 10 107.4/| 873.3] 23.4@+000°] 1209.3]
! 11} 110.4/ 851.0f 20.6@+001°] 1243.4]
} 12} 109.1] 877.11 22.7@+001°] 1227.9]|
| 13} 109.8| 871.9! 19.1@+013°] 1236.1]
| 14] 107.7| 782.2] 19.8@+025°] 1212.0}
| 15} 112.1} 878.2] 23.4@-004°| 1261.7]
| 161 109.6| 844.2) 20.6@+000°] 1233.6]
R e e +
For 16 events:
+o---- IMEP-----~-~ Max Press------ Max RPR------- 8-645HP--+
| 108.3+ 2.6| 863.8+ 35.2 21.5+ 1.9] 1219.8+ 29.8] Mean
I 113.0 I 933.9 26.3 | 1272.0 | Max
R e +
Psi_Per_ Int=0.044300 Int_Per Psi=22.590000
. OFile gt8g2049.prs

} +-Event---IMEP-~--Max Presg--~--Max RPR------- 8-645HP- -+

' | 1] 105.1] 845.6] 19.8@+013°| 1183.2]
! 2} 104.5] 809.4] 19.9@+000°] 1176.6]
! 3] 110.9| 876.8| 21.3@+013°] 1249.0/
! 4] 109.3]| 927.1} 33.4@-004°] 1230.8/]
| 5 104.7] 842.4) 19.2@+014°] 1178.5]
| 6} 101.5]} 846.3] 19.8@+021°| 1143.0]
| 7/ 107.0} 871.1| 21.3@+001°] 1204 .1
! 8| 108.6] 894.5| 26.2@+001°| 1223.11
| 9| 100.1| 797.4] 19.8@+013°] 1126.6
! 10| 109.7| 864.5! 20.6@+001°| 1234.7/}
; 11} 101.4/| 757.3] 22.0@+001°] 1141.8]
| 12| 108.1} 923.9| 24.9%@+000°] 1217.2]
| 13] 111.7] 925.0{ 21.3@-009°] 1257.7]
! 14] 108.7} 839.2| 20.6@+025°] 1223.7/]
! 15} 111.2] 867.91 26.9@+000°] 1251.9]
R e e i it +
For 15 events:
fmmm - IMEP------~ Max Presg------ Max RPR~------ 8-645HP- -+
| 106.8x 3.8] 859.2+ 48.3] 22.5+ 3.9 1202.8% 42.4] Mean
o111.7 I 927.1 33.4 I 1257.7 " Max




Psi_Per Int=0.044300 Int_Per Psi=22.590000
OFile gt8g2050.prs

/1/8/ ¢

+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+
| 1{ 97.2| 850.2! 21.3@+001°] 1094 o, /
! 2] 92.1] 799.1] 19.8@+013°] 1037 /j}*l%/b/ Cﬁ//li .C
| 3] 98.2] 827.9] 19.2@+013°] 1105
! al 101.4} 827.9] 24.1@+000°] 1141
| 5] 94.1] 765.8] 22.0@+000°| 1059.8| )
| 6! 100.1] 808.4! 21.3@+001°! 1126 o §;§9 /fikf
| 71 91.4] 770.4] 19.2@+025°] 1028
| 8! 98.5] 816.5| 24.8@+001°] 1108
} 9] 98.5] 814.3] 18.4@+014°] 1109
| 10 101.6]| 869.3] 24.1@+000°] 1143
{ 11} 98.3| 823.6) 19.8@+001°] 1106
| 12 91.3] 782.0! 23.4@+001°] 1028
| 13| 94.6} 820.4} 22.0@+000°] 1065.
| 14} 89.1| 738.4| 20.6@+013°] 1003.
} 15) 101.8| 803.5] 24.1@+001°} 1146.
+ _____________________________________________________
For 15 events: .
fmmmmm IMEP------- Max Press------ Max RPR------- 8-645HP--+
+ 807.8+ 33.4]| 21.6+ 2.1) 1086.9% 46.8| Mean

| |
t |
101.8 I 869.3 [ 24.8 I 1257.7

Max
R i +
Psi_ Per_ Int=0.044300 Int_Per_ Psi=22.590000
OFile gt8g2051.prs
+-Event---IMEP---Max Press----Max RPR------- §-645HP- -+
| 1{ 85.9] 751.7| 19.8@+013°] 967
! 2! 95,7/} 791.4| 24.l@+001°] 1077
! 3] 104.5] 899.1f{ 29.l@-005°] 1176
{ 4! 100.1! 833.2| 19.8@+001°] 1127
| 5} 91.1] 747.0] 21.3@+001°] 1025.1
| 6] 90.7| 751.2{ 19.2@+025°] 1021
{ 71 98.7] 885.6| 20.6@+000°] 1110.
| 8l 104.0] 853.8] 19.9@+013°] 1170
| 9! 101.2] 886.4| 20.6@+014°] 1139
! 10} 163.5} 860.1) 26.9@+001°! 1165
i 11} 106.2] 874.3| 20.6@-005°] 1195
{ 12 100.0] 853.3] 22.0@+000°] 1126.3]
| 13} 103.5] 883.1| 26.3@-002°| 1164.7]
| 14] 95.8) 809.4| 24.9@+000°] 1078.8]
! 15| 105.4]| 862.9] 20.6@+000°] 1186.5]
! 16 92.6/| 763.2] 19.l1@+016°} 1042.
b e e
For 16 events:
+--=-- IMEP----~-- Max Press------ Max RPR------- 8-645HP-~+

| 831.6% 54.5}° 22.2+ 3.1
106.2 I 899.1 | 29.1

1257.7

1111.0+ 68.7] Mean

Max




Psi Per Int=0.044300 Int_Per Psi=22.590000
0File gt8g2052.prs

+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+
} 1] 98.7] 845.3] 20.6@+001°)] 1111.1}
: 2] 90.1] 739.1] 19.8®@+013°| 1014.1|
| 3] 88.3] 780.7! 19.2@+025°| 994.5]
| 4} 100.7] 895.9] 27.7@+000°] 1133.3]
| 5 95.3] 807.7] 21.3@+000°] 1073.4/
{ 6! 84.4] 741.9] 20.6@+001°]| 950.0]
; 7! 96.0] 807.7] 19.9@+025°] 1081.3}
! 8] 82.5] 758.3] 19.2@+000°| 928.7]
} 9l 97.1} 870.7| 23.4@+000°] 1093.5]
| 10} 94.2] 857.9) 22.0@+000°) 1060.7]}
| 11} 100.5] 855.5] 22.0@+000°] 1132.0]
| 12} 90.5] 773.6] 19.9@+025°] 1019.1}
{ 13] 96.9] 833.6] 19.9%@+025°/ 1090.4|
| 14] 96.1] 794.5] 20.6@+013°] 1081.6]
! 15) 87.6]| 786.4] 19.9%9@+025°] 986.7!
! 16} 89.8} 766.2) 19.2@+013°| 1011.4]
oo oo o e e e e ——— oo +
For 16 events:

oo IMEP------- Max Presg------ Max RPR------- 8-645HP- -+
| 93.1+ 5.6] 807.2+ 47.9]| 20.9+ 2.1] 1047.6+ 62.7} Mean
I 100.7 I 895.9 | 27.7 ] 1133.3

Psi_Per Int=0.044300 Int_Per Psi=22.530000
0File gt8g2053.prs

+-Bvent---IMEP-~-Max Press----Max RPR------- 8-645HP- -+
| 1] 98.4} 887.7! 28.4@-002°| 1108.0]
| 2] 100.6! 898.7] 26.3@-004°] 1132.2]
! 3| 101.5/| 854.0!1 21.3@+001°] 1143.1]
! 4l 90.9] 749.8] 19.8e+001°] 1023.0]
{ 5/ 90.4] 764.0] 24.1@+001°] 1018.1/|
! 6/ 89.2] - 739.4] 23.4@+0C1°] 1004.0!
! 7! 93.5] 817.2] 24.9@+000°] 1052.4/
| 8] 92.1{ 797.3{ 19.2@+025°] 1036.9]
! 9| 91.4}! 813.6| 23.4@-005°] 1028.9]
f 10| 94.3] 848.7| 25.6@-002°| 1061.6]
| 11} 89.4] 810.5| 20.6@+000°] 1006.3)
I 12| 98.9] 872.5| 23.4@-007°] 1113.6]
I 13} 94.3] 864.4] 19.8@+025°] 1062.2]
! 14} 87.2] 754.4] 19.8@+001°] 981.8]
! 151 99.3} 877.4] 21.3@+000°] 1118.2]
| i6] 98.1| 853.4] 19.9@-005°) 1104.9]
R i e Tt i +
For 16 events:

F-———- IMEP----~-- Max Press------ Max RPR------- 8-~645HP- -+

94.3+ 4.6 825.2¢ 52.3} 22.6+ 2.8

/1/8/9¢

(X1 T

I | | 1062.2+ 51.3] Mean
| 101.5 I 898.7 | 28.4 I 1143.1




Psi_Per Int=0.044300
0File spark607.prs

Int Per Psi=22.590000

/96

SPARK  $TO Xl

Max

+-Event -~--IMEP---Max Press----Max RPR------ 8-645HP--+
! 1] 131.0] 1108.5! 82.2@-011°] 1212.5]

! 21 130.2} 918.6] 41.2@-016°] 1205.1/

| 3} 131.0] 1080.0) 99.9%@-012°| 1212.7]

| 4| 131.4]} 874.2) 39.7@-003°| 1216.2]
! 5] 128.5] 932.2) 43.3@-002°/] 1189.9]

! 5] 126.2] 1000.6] 54.6@-014°] 1168.5]

! 71 130.4] 932.9] 41.l@-004°] 1207.4]

! 8} 129.2] 959.5] 43.3@-003°| 1195.6|

| 9] 126.4/| 987.7] . 61.7@-014°| 1169.8]

| 10] 130.6{ 1087.5{ 82.2@-012°] 1208.7]

! 11} 129.1/| 1044.8| 67.3@-013°| 1195.5]

{ 12} 130.2]} 880.4] 39.0@-003°| 1205.2]

] 13} 124.8] 729.4] 31.9%@-008°} 1154.9]

! 14] 127.0/{ 795.4! 32.6@-004°] 1175.53]

i 15] 127.2| 935.4| 46.8@-003°/ 1177.3]

} 16] 126.7] 1001.6} 63.8@-014°} 1172.7]
e ettt i i i +
For 16 events:

+----- IMEP------- Max Press------ Max RPR------- 8-645HP--+
| 128.7+ 2.1] 954.3+103.7| 54.4+ 20.0] 1191.7+ 19.3]| Mean
| 131.4 | 1108.5 ! 99.9 | 1531.1
e
Pgi Per_ Int=0.044300 Int_Per Psi=22.590000

OFile spark608.prs

+-Bvent---IMEP---Max Press----Max RPR------- 8-645HP~~+
| 1} 127.4/| 775.0} 26.9@-009°| 1179.1]

] 2] 125.2] 867.9] 41.2@-004°] 1159.0/

i 3} 129.5| 849.8! 36.1@-007°] 1198.7}

! 4! 128.3] 916.5| 50.3@-006°] 1187.7]

| 5{ 129.7] 1032.3] 60.2@-009°] 1200.3]

! 6] 129.5] 1085.8) 112.0@-013°| 1199.1]

| 71 128.6] 1066.4] 88.6@-013°| 1190.4]

{ 8! 125.7] 851.7] 32.6@-009°] 1164.0]

! 9} 127.7} 956.5| 46.8@-012°] 1182.11

| 10! 126.5] 878.6] 30.5@-004°] 1171.2/]

| 11} 129.5] 871.4} 36.1@-003°] 1198.4]

! 12} 127.3| 1062.7| 64.5@-013°| 1177.9]

| 13] 126.7| 930.4! 72.3@-016°| 1172.7/}

| 14} 126.7| 1081.0| 115.5@-012°| 1172.8]

! 15} 130.5/| 991.5! 53.9@-016°] 1207.5]

{ 16} 131.5| 957.1] 43.9%@-015°] 1217.7)
R i it il +
For 16 events:

Fom - IMEP------- Max Presg=----- Max RPR------- 8-645HP- -+
| 128.1x 1.8] 948.4% 96.7] 57.0+ 27.6] 1186.2+ 16.5] Mean
| 131.5 | 1085.8 | 115.6 I 1217.7

Max




. Psi Per Int=0.044300 Int Per Psi=22.590000 )Ma/% Co

OFile spark609.prs

+~-Event---IMEP---Max Pregg----Max RPR------~ 8-645HP--+ S ngﬂ-{/(
{ 1] 120.3| 850.9] 39.7@-004°| 1113.3] Di/V&’J‘;51777““£
{ 21 117.1} 754.3] 36.1@-007°| 1084.4] /q
! 3} 120.7/| 918.3| 51.1@-004°| 1117.2]
| 4] 116.4] 1080.7) 82.9@-010°] 1077.8]
| 51 118.1/| 822.7! 32.6@-004°] 1093.4]
| 6! 118.8]| 936.7} 47.5@-002°] 1099.3/
! 7} 115.3] 704.9) 20.6@-005°] 1067.31
] 8] 119.9| 913.0{ 41.1@-011°| 1110.0]
! 9| 118.3]| 834.6] 38.3@-009°] 1094 .8
! 10| 117.1} 743.1] 26.2@-009°] 1083.9]
! 11} 120.5| 844.9) 45.4@-002°] 1115.4/|
! 12) 120.2] 820.5] 42.5@-003°] 1112.5]
! 13] 122.2] 952.3| 52.5@-001°| 1130.8]
! 14} 111.6] 655.2] 19.8@-007°] 1033.4]
| 15] 118.9] 903.1] 45.4@-001°} 1100.5]
! 16 117.9]| 786.1] 29.8@-003°} 1091.7/}
B e i e il +
For 16 events
dm - IMEP----=-~- Max Press------ Max RPR------- 8-645HP--+
| 118.3+ 2.5| 845.1:105.8] 40.7+ 15.0] 1095.4+ 23.4|. Mean
I 122.2 1 1080.7 | 82.9 | 1130.8 | Max
B e e +
Psi_Per_ Int=0.044300 Int_Per Psi=22.590000

. 0File spark6ll.prs

# Event run-on

Psi_Per_TInt=0,044300 Int_Per Psi=22.590000
OFile(sparkB802.prs

+-Event---IMEP---Max Press----Max RPR------- 8§-645HP--+
! 1l 127.0] 864.4| 39.0@-003°] 1429.7]
! 21 122.1} 828.6| 21.3@-005°] 1375.1/
! 3] 123.3] 828.8] 27.0@-003°] 1387.6]
{ 4) 126.9]} 892.4] 31.9@-005°] 1429.2]
} 5! 115.6]| 730.5] 19.2@-008°] 1301.9]
} 6} 128.2] 878.3} 22.0@-005°] 1443.7]
} 71 128.1} 914.7! 46.8@-002°] 1441.7])
{ 8} 124.3] 884.9! 34.7@-004°| 1399.8]
{ 9} 117.9/| 773.4] 22.0@-004°] 1326.8}
| 10} 129.1| 875.8] 26.3@-004°] 1453.3}
| 11} 126.0/ 898.8! 36.9@-009°] 1418.5]
} 12} 127.4/] 879.3] 53.9@-004°] 1434.2)
! 13} 111.9] 681.6| 18.5@+019°| 1260.01
| 14} 121.8] 681.6] 20.6@+025°] 1371.0]
! 15] 124.9| 898.4] 41.8@-004°] 1405.7]
! 16| 129.7] 926.8| 36.9@-002°] 1460.0]
i e e +
For 16 events:

F-——-- IMEP-=~=~~-- Max Press------ Max RPR---=---- 8-645HP~ -+

840.5+ 80.1] 31.24+ 10.8] 1396.1+ 57.3| Mean

|
|
. 129.7 |  926.8 | 53.9 I 1460.0 | Max
J e e i il +




. Pgi_ Per Int=0.044300 Int_Per Psi=22.590000 /(// 2/?@

OFile spark803.prs

+-Event---IMEP---Max Pressg----Max RPR------- 8-645HP--+ pﬁka\ P@1A§;/2
{ 1] 134.5] 1016.4] 49.0@-016°| 1514.0/
! 2] 128.1] 869.4] 22.0@-006°] 1242.4] SO Tk
! 3] 129.8} 952.0! 46.1@-005°/] 1460.9]
! a4l 131.9] 990.2} 30.5@-005°] 1485.0]
! 50 127.4] 863.0] 19.1@+013°] 1434.1]
! 6} 115.9] 759.5] 19.8®@-012°| 1304.8]
! 71 116.4] 698.9] 19.2@+013°] 1310.0]
! 8] 125.3] 822.3] 20.6@-004°] 1410.2]
! 9| 133.6| 988.8| 47.5@-001°/ 1503.7]
} 10} 133.5| 1131.6] 51.7@-013°| 1503.5]
! 11] 120.6} 692.4] 19.9@+013°] 1357.6]
! 12| 133.5] 1012.2| 39.7@-008°] 1503.3{
} 13} 128.0/| 881.4} 30.5@-008°] 1440.7]
| 14| 136.0] 1102.3| 61.0@-015°] 1531.1}
| 15] 129.7| 1039.9| 49.7@-014°] 1460.61
| i6] 128.6/| 824.3] 24.1@-007°] 1448.2]
R et e e s +
For 16 events:
i IMEP------- Max Press------ Max RPR------- 8-645HP- -+
i 128.3+ 6.1] 915.3+134.9/{ 34.4+ 14.5] 1444 .4+ 69.0| Mean
I 136.0 | 1131.56 } 61.0 | 1531.1 I Max
o s o e e e ————— - - +
Psi Per Int=0.044300 Int_Per Psi=22.590000
. 0File spark804.prs

' +-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+
| 1} 131.7]} 1197.2| 145.3@-012°] 1482 .5
! 21 127.9] 804.2] 33.4@-008°] 1439.9]
{ 3] 132.2] 933.3] 47.5@-007°] 1488.4/
! 4! 130.5| 855.6] 24.8@-003°| 1468.8]
} 51 130.4] 930.4] 41.9@-002°] 1467.7]
| 6] 131.4] 1031.6] 34.7@-005°] 1479.7/1
! 71 128.4} 906.9] 36.1@-002°] 1445.1]
| 8] 134.0} 875.6| 24.9@-005°] 1509.1/
| 9{ 128.0/| 840.3] 22.0@-005°] 1441.3]
| 10| 126.8]  801.8] 26.9@-006°] 1427.7]
} 11} 124.5] 833.6] 32.6@-009°] 1401.4)
} 12} 125.1| 778.7} 27.6@-012°] 1408.0]
| 13) 127.7| 881.4} 24.1@-005°] 1437.9]
| 14! 133.8] 1054.7| 39.7@-003°} 1506.0]
! 15} 129.4! 833.5] 19.2@+013°] 1456.9/|
! 16} 128.3/| 905.9| 26.9@-005°} 1444.7]
e i e i il +
For 16 events:
o IMEP--~===- Max Press------ Max RPR------- 8-645HP- -+
I 129.4x 2.8] 904.0+109.6] 38.0+ 29.7] 1456.6+ 31.7) Mean
| 134.0 I 1197.2 |  145.3 | 1509.1 | Max
e e e i R +




. Psi_ Per Int=0.044300 Int Per Psi=22.590000 ///f %/7é

0File spark805.prs .

+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+ | (§CDC>/} /Q?Q CK
| 1) 97.4] 763.41 27.7@-005°| 1097.1] < '
} 2] 100.1} 741.4) 19.8@+013°! 1126.81 £ /%4/2&(_ — < T0 T
! 3] 96.8] 771.5} 34.7@-006°| 1090.2]
{ 4! 110.24 864.8] 36.1@-006°] 1240.3]
I 5] 101.4] 822.9) 41.8@-009°] 1141.5]
| §] 98.5] 756.9! 24.8@-007°] 1108.8]
} 71 96.2] 683.5| 19.8@+013¢°] 1083.4]
} 8| 103.1| 864.4| 39.7@-003°] 1160.2]
! 9! 100.1| 712.1] 19.2@+013°] 1127.3]
| 10| 104.9{ 842.1! 51.0@-005°] 1180.5/
! 11)  97.1]| 683.0] 19.1@+018°] 1093.0]
| 12} 100.7]} 841.7] 37.6@-002°] 1133.3]
| 13] 102.0] 764.4] 19.9@+025°] 1148.9/
I 14) 87.9] 679.5] 19.2@+013°] 990.0]
! 15| 102.2)1 755.2] 27.0@-002°] 1150.1]
! 16{ 103.2] 842.0! 43.2@-005°9] 1162.2]
B e e +
For 16 events:
R IMEP------- Max Press------ Max RPR------- 8-645HP- -+
I 100.1% 4.8] 774.3x 65.2} 30.1+ 10.6] 1127.1% 54.0} Mean
I 110.2 | 864.8 | 51.0 | 1240.3 | Max
R e e +
Psi_ Per Int=0.044300 Int_Per Psi=22.590000
. OFile spark806.prs

' +-Event---IMEP---Max Press----Max RPR------- 8-645HP--+
{ 1} 98.3] 812.6] 22.0@-003°] 1106.3]
] 20 87.4] 681.6] 19.2@+019°] 984 .2/
| 3} 93.5] 703.0} 19.2@+013°] 1052.5]
| a4l 99.6]| 793.5! 28.4@-003°] 1121.0]
| 51 102.2]1 859.4] 39.0@-004°] 1150.5]
| 6] 108.9]| 832.1] 26.2@-002°] 1226.0]
| 71 104.6] 883.1] 43.3@-003°] 1178.1}
| 8] 100.3] 715.3} 19.1@+025°] 1129.2]
| 9]  98.3} 773.6] 29.1@-009°] 1106.8]
| 10! 92.5} 709.0] 19.1e+018°] 1041.6]
| 11 96.1] 698.9] 19.2@+013°] 1081.9]
{ 12) 101.8} 803.4| 34.1@-003°] 1146.5]
! 13| 1062.0]} 800.2] 24.8@-002°] 1148.3]
! 14! 90.0} 686.6] 19.9@+013°] 1013.5]
| 15] 106.8] 810.9] 34.8@-005°] 1202.2]
| 16| .98.6/| 809.0| 31.%@-003°] 1110.3|
e e i +
For 16 events:
+---== IMEP----~-- Max Pregg------ Max RPR------- 8-645HP--+
! 98.8+ 5.9 773.3+ 64.9] 26.8+ 7.9) 1112.4+ 66.0] Mean
I 108.9 | 883.1 | 43.3 I 1226.0 | Max
R e i i +




. Psi_Per_Int=0.044300 Int_Per_Psi=22.590000 /{// Z/q&’

0File spark807.prs

+-Event---IMEP---Max Press----Max RPR------- B-645HP--+ <§}Cﬁﬂ&4f
] 1] 115.3] 706.6] 18.4@+015° | 1298.2]| )
! 2] 112.9] 810.5| 22.7@-004°] 1271.0/ ] p2S" RAck
| 3| 127.7| 1005.8] 41.8@-001°] 1437.3] )

} al 121.8} 927.1} 33.4@-006°| 1371.0]

! 5] 113.2] 839.6| 25.6@-002°] 1274.0]

! 6] 115.5] 845.6| 17.8@+025°] 1300.8]

| 7} 108.9/} 817.9] 32.6@-004°] 1225.8]

; 8l 104.3{ 700.3} 22.7@-009°] 1173.9]

! 9! 120.0] 866.9] 43.3@-004°] 1350.9/

} 10} 120.2| 853.1] 49.0@-004°] 1353.5/]

{ 11} 113.9] 804.9| 37.6@-006°] 1282.3]

| 12} 121.5] 902.7} 27.0@-002°| 1367.7|

{ 13} 106.3{ 746.7] 34.0@-006°] 1197.3|

{ 14! 109.4] 728.8] 21.3@-006°] 1231.9]

} 15] 114.3| 840.0! 26.2@-003°] 1286.3]

oo s m e oo e e e e e e e e e — o mm—m————e o +

For 15 events:

tm———— IMEP------- Max Press------ Max RPR------- 8-645HP--+

| 115.0+ 6.4  826.4x 83.7! 30.2+ 9.5 1294.8+ 71.8] Mean
bo127.7 | 1005.8 | 49.0 | 1437.3 I Max
e e i e e +

Psi_Per Int=0.044300 Int_Per Psi=22.5350000
OFile spark808.prs

. +-Event---IMEP---Max Press----Max RPR------- 8§-645HP--+
| 1} 121.2| 1056.1] 37.6@+001°] 1364.2] N1
! 2] 121.2} 917.5] 27.6@-006°] 1364.9] fLCDU; (f¢9
| 3] 120.9] 930.2] 33.4@+000°| 1360.9]
} al 124.7] 1012.5] 39.0@+000°| 1404 .4/
| 5/ 123.6} 972.9] 30.5@-001°] 1391.1|
! 6] 120.1] 886.3| 31.9@-001°] 1351.9]
| 71 124.4] 1054.6] 58.1@+000°] 1400.2]
{ 8| 124.7| 1190.0] 163.1@-012°| 1403.4/1
| 9! 120.9| 1009.0] 46.1@-002°| 1361.5]
{ 10] 121.9] 1021.4} 49.7@-014°] 1372.7|
| 11) 111.1] 820.7! 20.6@-003°] 1251.3]
! 12) 114.4} 848.1| 22.7@-006°] 1288.3]
| 13] 113.7] 801.8| 19.9@-004°| 1280.2/|
! 14| 126.9] 1096.9| 46.8@-003°| 1428 .2/
{ 15} 123.5| 1039.9| 39.0@+000°] 1390.0]
! 16} 123.9/] 1032.3{ 36.2@+000°] 1394 .5/
i e +
For 16 events:
=== IMEP------- Max Press------ Max RPR------- 8-645HP--+

I 121.1+ 4.4] 980.6+106.1] 43.9%+ 33.5] 1363.0+ 49.4! Mean
| |
1 |

1190.0 I 163.1 I 1437.3 I Max




Psi_Per Int=0.044300 Int_Per Psi=22.590000 j}//fzyﬁ?éﬁ
14

OFile spark809.prs ) .
+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+ 5 f/—WL( AD‘N V
! 1| 115.9/{ 798.1} 18.5@+020°] 1305.4/

{ 2] 122.8] 1080.2) 55.3@-001°] 1382.4] ( "
| 3! 125.9]  1179.0] 76.6@-011°] 1417.5] I 16343

! 4! 123.1} 1034.6| 51.0@-014°| 1386.1}

[ 5| 122.8] 1023.8) 44.7@+000°] 1383.1}

i 6] 124.3] 1121.7¢{ 87.2@-014°/| 1399.1]

| 7)1 121.9} 903.2] 24.l@-015°] 1372.0]

! 8] 126.8] 1029.1| 46.8@-003°] 1427.5]

| 9} 115.8] 771.9] 18.4@+016°| 1303.5|

} 10} 127.2] 1136.6] 49.6@-012°] 1431.6]

! 11| 124.0] 959.0] 32.6@-001°] 1396.1]

{ 12| 123.9] 947.2] 46.8@-002°] 1394.9]

! 13] 123.4} 908.0! 26.3@+000°] 1389.1]

} 14) 117.7} 849.1f 23.4@+001°] 1325.1}

| 15] 123.6} 988.4| 35.4@-002°) 1392.0]

! 16 123.3} 985.2] 36.1@-001°] 1388.5]
e e ikt +

For 16 events

Fmme o IMEP---=-=- Max Presg------ Max RPR------- 8-645HP- -+

| I 982.2+117.7] 42.1+ 19.7) 1380.9: 38.3] Mean
I 127.2 | 1179.0 1 87.2 | 1431.6 | Max
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Sheet1

16-710 testing log

Date G/D ! Cyl jign. |wasup
1/12/95, D 16 |DI  |Will the engine do power? LEI benefits
7/13/95 D 16 (DI Calibrtation work on meters
7/14/95| D 16 |DI KW transducer work ‘
8/16/95| D 16 |DI Initial baseline and KW calibration
8/17/95| D 16 |Dl More baseline preperation
8/18/95| D 16 DI Baselining and final calibration work
5/7/96| D 16 DI Test new turbocharger, fan power data, cam going bad.
5/17/96/ D | 16 DI |Good baseline run, | |
5/24/96) D 16 |DI Baseline backup w/6700 injectors !
6/13/96| D 16 |DI  third backup w/6700 )
772196, D 16 |DI Baseline on the 7000 injectors
9/11/96f D 16 DI 7000 #2 backup baseline
9/16/96, D 16 |DI #3 baseline w/7000 injectors |
9/19/96| D 16 |DI #4 baseline with humidity upgrade

Page 1




Psi_Per_Int=0.044308 Int_Per_Psi=22.530600 [L/4ég//ci<l?

‘OFile gBg2008.prs

+-Euyent---IMEP---Max Press——--Max RPR-—~———- 8-645HP——+

i 1} 114.2} 509.0] 19.8@+015°| 938.5]

| 2! 107.5} 846.0] - 21.3@+012°] 883.8]

! 2} 109.4} 877.3} 21.3@+020°] 899.11

| 4] 106.7] 852.2] 19.8@+018¢°/} 877.0}

! 5| 105.2} 817.9} 19.8@+014°] 864.4]

! 6} 109.1} 883.5! 20.6@-004°] 896.9]

! 71 108.2] 907.9) 21.3@-004°] 889.6]

| 8} 105.1] 883.7| 29.1@-001°] 863.81

! 9| 113.4} 883.1) 20.6@+020°] 932.1!

! 10} 104.5{ 846.2] 25.5@-003¢°{ 859.1|

! 11{ 114.9} 899.6{ 24.1@+000°] 944.7|

! 12} 107.3] 851.3! 135.9@+018°] 881.8]

} 13| 108.2{ 833.8) 12.9@+020°] 889.4/ %K:;
! 14 111.8) 865.4! 20.6@+013°]} 919.0} { o0l kﬂo CE’
! 15} 99.8} 823.9] 19,.8@+0240°] 820.5]

! 16} 110.9] 898.0] 22.0@+000°] 911.5]

R il e e daia bl +

For 16 events:

e IMEP————~— Max Press——-—— Max RPR--~—-—- 8-645HP~—+
! 108.5% 4.0] 867.4% 29.5] 21.6+ 2.6} 891.3%% 32.6] Mean
io114.9 | 909.0 ! 29.1 j o o944.7 ] Max

R i it +

Psi_Per_Int=0.044300 Int_Per_Psi=22.590080
@File g8gz001.prs

+-Event~--IMEP---Max Press—----Max RPR——————- 8-645HP~-+
! 1} 107.3} 861.0] 20.6@+020°] 882.1]

| 2] 110.6] 890.3{ 19.8@+012°/| 9509.3]

! 3} 119.2{ 920.9| 27.6@-003°} 979.8]

| 4! 98.0} 794.8] 19.9@+018°] 805.81

! 5{ 123.2} 942.6{ 31.2@-001°] 1012.7]

| 61 121.7} 946.2| 29.1@-003°] 1000.4/

! 7} 115.0} 879.9] 19.8@+024°] 945.2]

| 8} 105.1] 836.6) 20.6@+018°)} 863.81!

N 9} 112.6] 922.2}) 21.3@+022°) 925.6 |

! 10} 114.2] 920.0! 22.0@-006°] 938.4|

H 11) 107.7) 872.0! 24.8@-003°] 884.8/

H 12] 104.7] 842.3| 26.3@+000°] 850.6!

] 13} 107.4} 816.1] 21.3@+000°} 882.9|

! 14{ 120.9} 916.7{ 20.6@+015° | 993.4]

| 15} 110.0} 877.4} 19.9@+012°] 903.7/

] 16| 98.7} 830.7{ 19.9@+012°] 811.5|

R i i e i ik +

For 16 events: .
o IMEP-—————- Max Press—————- Max RPR—----—- 8-645HP~-+
| 111.0:+ 7.7) 879.4: 46.4] 22.8+ 3.8} 912.5% 63.3| Mean

I 123.2 ! 946.2 ! 31.2 ! 1012.7 | Max




Psi_Per_Int=0.044300 Int_Per_Fsi=22.590000

OFile gBgzZbOZ.prs

+-Event---IMEP---Max Press----Max RPR-—-———- 8-645SHP——+
| 1} 128.8} 938.2] 20.6@+012°]} 1058.3}
} 2} 119.2} 871.5] 19.9%@+0170°} 980.0]
| 3] 114.0] 895.4} 19.8@+020°} 936.9}
| 4 113.0]} 303.6| 25.6@+000°]} 928.7|
! 5} 107.1} 838.8] 20.6@+012°] 880.2]
! 6] 120.1]} 937.1] 22.7@-008°] 987.3]
! 7] 122.1} 932.2} 24.8@+000°} 1003.3]
| 8| 125.8] 910.2| 19.9@+000°} 1033.7]
! 9| 125.7! 921.2] 28.4@-003°] 1032.8]
| 10} 128.2} 1098.2} 39.7@-005°] 1053.6]
i 11} 114.2} 902.8] 24.8@-002°] 938.8|
! 12} 126.7} 904.6] 20.6@+000°] 1041.6)
! 13} 120.3} 866.2} 19.9@+018°} 988 .5/
! 14) 124.4] 968.1] 23.4@-004°] 1022.11
! 15! 126.7! 974.2) 27.6@-005°] 1041.0}
! 16{ 124.1| 1033.3] 28.4@-006°] 1019.6}
B e it +
For 16 events:

+ IMEP Max Press——-——- Max RPR———-——-
| 121.3% 6.3] 931.0% 64.3] 24.2¢+ 5.2} 996.61 51.9| Mean
| 128.8 | 1098.2 | 39.7 | 1058.3

Psi_Per_Int=0.044300 Int_Per_Psi=22.590060

floo  HP

B-645HP-—+

RS

OFile gBgZ2003.prs

+-Event—-~—-IMEP---Max Press—----Max RPR----——- B8~645HP——+
i 1] 126.37 1063.6} 29.1@-003°] 1037.9]

| 2} 102.6} 837.6{ 20.6@+012°)} 843.6/

! 3) 118.2] 851.5] 20.6@+018°] 971.0}

| 4} 109.7] 837.3] 22.0@+000°] $01.7}

! 5} 128.8] 1065.0| 27.6@-007°)] 1058.7]

| 6} 119.6] 881.0] 20.6@+013°] 983.0]

! 71 121.2]) 963.9] 34.0@-007°] 995.9|

! 8! 131.5} 1005.2] '25.5@-005° | 1080.8/

! 9| 120.8} 917.3] 21.3@-004°| 992.6|

| 10| 123.04 920.6) 19.9@+018°] 1010.5}

! 11} 125.9} 971.0}] 24.1@-006°] 1034.9]

! 12 122.7] 889.0] 20.6@+017°] 1008.2]

! 13] 127.4] 1023.0| 26.9@-013°| 1047.1]

! 14} 116.3!- 877.3] 22.7@+000°] 955.4|

! 15 119.7} 929.9] 20.6@-007°] 983.7}

! 16] 106.0] 829.6| 19.%@+017°} 870.9}

R e et i b +

For 16 events:

o IMEP-—————- Max Press—————- Max RPR---—--- 8-645HP—-+
| 120.0+ 8.1} 928.9x 79.0} 23.5& 4.1 986.0: 66.4| Mean
I 131.8 | 1065.0 } 34.0 - | 1080.8 | Max




Psi_Per_Int=0.0844300 Int_Per_Psi=22.590000
OFile gBg2604.prs -

+-Event---IMEP---Max Press--—--Max RPR——————- 8-645HP——+

] .1} 9s9.1| 817.8] 20.5@+018°/ 814.2]

| 2} 102.8] 856.5| 26.2@-003°} 843.1]

] 3} 102.8} 851.6] 21.3@+014°]} 844.8}

] 4! 105.0/ 850.1] 19.9@+020°] 862.7}

! 5! 107.9} 860.8| 21.3@-003°] 886.5]

| .6} 100.2} 849.4| 23.4@+000°] 823.3]

i 7} 108.5} 846.3] 19.9@+018%] 891.4]

! 8{ 113.0} 921.3| 19.2@+018°] 929.0]|

! 9} 105.6/ 860.3] 22.0@-003°] 867.7}

! -10{ 100.8] 847.3| 19.9@+020°] 828.51

! 11} 96.8] 839.5] 24.1@+000°] 795.8|

! 12{ 99.2] 836.7] 21.3@-601°]} 815.1

| 13] 103.0} 864.4} 20.56@+020°] 846.7/ ) 3
} 14} 100.3} 833.0) 23.4@+000°} 824.5] Cﬁ 0o }*’F) 627%;:3
! 15} 103.5} 834.8) 24.1@+000°] 850.9]

i 16] 105.5] 857.0] 19.9@+012°] 866.7]

E e ek i e +

For 16 events:

o IMEP---———— Max Press—————— Max RPR----———-— 8-645HP-~+
| 102.4: 4.1] 851.7+ 22.3} 21.7+ 2.0} 849.4+ 34.1] Mean
bo113.0 ! 921.3 ! 26.2 i 929.0 ! Max

e e e e e e e e e e +

Psi_Per_Int=0.044300 Int_Per_Psi=2Z.590000
OFile gBgZ2005.prs

+-Event-~-IMEP---Max Press—----Max RPR———-———- B8-645HP——+
! 1} 105.9] 850.5] 27.6@-002°] 870.2]

! 2] 115.1} 879.9) 25.5@-001°} 945.7]

| 3{ 108.3] 852.4| 20.6@+017°! 890.1}

! 4} 104.7} 865.2| 21.3@-006°] 860.2}

! 51 95.3} 831.6] 21.3@+000°] 783.3]

! 6] 99.3| 858.9] 23.4@-001°] 816.3]

! 71 110.1} 869.6] 25.6@-006°] 904.9/

! 8| 102.4} 940.8| 29.8@-005°] 841.3}

| s] 102.6} 884.2] 19.9@+017°] 843.1}

| 10} 89.4} 805.8] 20.6@+019°]| 734.7]

H 11} 100.2/ 847.0] 20.6@+017°] 824.1}

! 12} 93.9} 824.8| 20.6@-003°] . 772.0]

! 13} 106.8} 887.3| 28.4@-003°] 878.1}

[ 14| 94.0{ 782.4{ 20.6@+014°] 772.6]

i 15} 95.0} 824.5] 20.6@+017°] 781.2]

! 16] 107.4} 871.3]| 24.l1@-001°} 882.51

e e et bt niatataid +

For 16 events:

A IMEP-—~———~ Max Press—————- Max RPR———--—- B~645HP-~+

854.8+ 37.1} 23.13 3.3] 837.5% 57.8} Mean

i i ]
1 1 I
| 1is.1 { 940.8 ! 29.8 I 945.7 | Max




Psi_Per_Int=0.0443080 Int_Per_Psi=22.550000
OFile gBg2006.prs

+-Event-~-IMEP~--Max Press----Max RPR-~--——- B-645HP—~+

{ 1| 92.35] 793.0! 20.6@+019°] 760.6 ]

! 2} 83.7} 823.9] 19.9@+019°] 687.7]

! 3} 105.9] 888.4] 22.0@+000°] 870.51

! 4 79.3} 790.21 19.8@+017°] 652.0]

! 5| 107.4} 878.9! 21.3@-001°| 883.0]

! 6] 84.4} 811.9] 19.%@+020°] 694.0]

{ 7} 86.0} 795.9] 22.0@+000°] 706.7]

! 8} 91.1] 802.7] 22.7@-001°] 748 .4 |

! 9} 112.8} 881.7] 23.4@-004°) 927.31

] 10} 103.9} 830.3] 19.2@+020°] 853.6

! 11} 98.1] 834.5| 24.1@-001°| 806.4 | }
i 12} 96.3} 824.2]. 22.0@+000° | 791.6| . .
| 13} 103.2] 847.7| 21.3@+019°] 847.9} é% 9] }4 (9 Ciyvﬂ}fs
! 14} 88.5{ 824.2] 22.0@-001°] 727.3}

! 15) 98.7{ 861.8! 19.8@+017°/| 811.1}

| 16) 104.7} 836.4} 22.0@-001°| 860.5]

A e e e e e e e e e e e — e — e —mm +

For 16 events:

e IMEP--———— Max Press——-—--- Max RPR---———- B8-645HP--+
! 96.0+ 9.9} 832.8% 31.7] 21.4+ 1.4) 789.3% 81.3] Mean
Io112.8 ! 8gg.a ! 24.1 I 927.3 | Max

e e e e e e e e e m == +
Psi_Per_Int=0.044308 Int_Per_Psi=22.5900060

GFile gBgZ2B67.prs

+-Event---IMEP---Max Press—-—--Max RPR-———-—-- 8~645HP--+

! 1] 88.7{ 826.4] 20.6@+017°| 728.8]

! 2} 90.8] 813.2] 21.3@+000°] 746.1}

| 3] 95.1] 852.6) 19.9@+019°] 781.9]

! 4] o91.8| 808.3] 27.6@-001°] 754 .2

! 5] 103.3] 850.1! 20.6@+019°] 849.1]

| 6] 104.21 882.7| 22.0@-002°] 856.7]

! 7} 103.5] 887.3) 20.6@-007°! 850.5]

] 8} 87.5] 805.0} 22.7@+000¢° 719.5]

! 9! 109.4} 849.7] 20.6@+016°| 899.1]

! 10] 76.4} 776.0] 19.8@+018°] 627.9}

] 11} 85.3} 788.7| 27.6@+000°] 701.1}

} 12! 93.6} 810.5] 19.2@+014°] 769.0]

| 13] 99.3| 854.0| 25.5@-001°] 816.0]

H 14} 89.2} 815.7} 23.4@-004°] 733.2]

! 15] 105.9} 855.5} 20.6@+0139°| 870.7!

! 16] 90.8] 826.0] 26.3@+000°] 746.11

B i e il +

For 16 events:

+ IMEP -Max Press—————- Max RPR--————- 8~645HP-—+
| 94.7+ 8.91 831.4x 31.8] 22.4+ 2.8} 778.1i%x 73.1]| Mean

! 109.4 | 887.3 ! 27.6 | 899.1 | Max

H 1 | I !

B e el e el ke e R +




. Psi_Per_Int=0.044360 Int_Per_Psi=22.590000
OFile gBgZbbB.prs
+-Event—-—-IMEP---Max Press—---Max RPR————--- 8-645HP--+
! 1] -o0.0} 16.4} 0.7@+168° ! -0.31
} 2! -o0.0} 16.4} 0.7@+137° | ~0.2}
| 3] -o.0f 17.14 1.4@+013°} ~0.4]
! 4! -o0.0} 16.4}| 0.7@+176° | -0.3]
! 5] -o0.0} 17.1} 1.4@+013° ] -0.2]
; 6] 134.2] 1330.8] 66.0@+009°] 1103.2]
} 7| 129.6] 1337.3] 56.0@+005° | 1065.2]
! 8! 132.9] 1326.0] 64.5@+006°] 1092.5]
! 9] 132.5] 1324.6] 56.7@+016° ] 1089.2/
! 10} 131.9| 1321.4) 61.7@+011°! 1083.9/
! 11) 131.0} 1333.1} 58.8@+010°] 1076.41
! 12| 129.6} 1338.7] 61.0@+017°] 1065.2/
1 13] 128.24 1337.7) 61.7@+017°] 1053.51
! 14} 132.3| 1314.7] S5S6.7@+008°] 1087.5}
| ! [ i 1 -2
' 15} 130.8| 1318.5| 56.0@+005°] 1074.6] L§ 5§7€3 - F3
i i -S| <20 - U@+ 1 -0 f
| 16| 129.9/ 1344.41 63.1@+010°] 1067.5]

et S S A . DIESEL

For 16 events:

+ IMEP Max Presg———-—- Max RPR——————- 8-645HP—+
| 90.2+ 62.8] 919.4+628.6] 41.7+ 28.5| 741.14516.4} Mean

I 134.2 | 1344.4 ! 66.0 I 1103.2 | Max

B i e i e +

Psi_Per_Int=0.044300 Int_Per_Psi=22.590000
OFile gBg200893.prs

. +-Event—-—-IMEP-—--Max Press————Max RPR————-—— 8-645HP——+
! 1} 134.2] 1342.6] 70.2@+006°] 1103.0]
! 2} 132.9] 1239.1] 66.7@+016°] 1092.3/
! 3] 130.8} 1325.3] 56.7@+009°| 1075.1}
! 4] 129.8} 1329.5) 68.0@+011°| 1066.56}
! 5} 128.3] 1341.6| 56.0@+010°] 1054 .4/
| 6| 134.3/ 1336.2) 61.0@+013°] 1104 .1}
! 7] 134.0] 1335.5| 62.4@+008°] 1101.2}
! 8] 131.8] 1331.3) 60.2@+008°) 1083.6!
! 9] 131.5] 1335.9) 57.4@+011°] 1080.41
! 10} 130.7] 1216.1) 58.2@+013°] 1074.5!
H 11} 130.6/| 1349.4] 58.8@+011°] 1073.5}
| 12} 127.9| 1323.8{ 61.7@+011l°]| 1050.8|
| 13{ 133.3} 1340.9! 56.7@+008°] 1095.9]
i 14} 131.3} 1302.9] 59.5@+018°} 1078.7/|
| 15{ 121.6/ 1322.4] 69.5@+011°] 1081.11
| 16| 130.7/ 1351.8] 64.5@+007°} 1074 .41
it e ekl el D bRt +
For 16 events:
o IMEP--————- Max Press——~--- Max RPR—--——--- 8-645HP--+
| 131.5+ 1.9) 1332.8:+ 12.6} 61.7+ 4.7! 1080.6+ 15.9] Mean
| 134.3 | 1351.8 | 70.2 b 1104.1 | Max
e e e e e e e e m e e mm—— - —— e~ - - +




Psi_Per_Int=0.044300 Int_Per_Psi=22.550000
OFile gBg2010.prs

+-Event--—-IMEP-~-Max Press—-——-Max RPR——-—~——- 8-645HP——-+

! 1} 94.4/ 882.7) 21.3@+018°] 775.8)

! 2} 104.9] 893.8} 22.7@-006°] 861.91}

! 3] 109.3) 917.9) 19.9@+015° ! 898.1])

! 4! 86.9] 812.1} 23.4@-004°] 714.1]

! 5] 98.1} 823.6] 19.9@+020° | 806.2]

] 6] 109.9] 915.4] 24.8@-005°] 903.6|

! 7] 104.5] 848.8] 28.4@-003°] 859.0]

| 8] 105.7] 899.4| 20.6@+013° | 868.91

{ g9l 96.0} 799.1} 19.8@+024°] 788.8]

! 10{ 110.3] 878.9| 20.6@+000°] 906.4] i —
! 11 99.1| 814.3] 21.3@-003°] 814.1/ § C>€><> %{e <;’ j« S;
! 12! 106.9} 856.9] 19.9%9@+013°] 878.7] _ .
! 13! 90.8] 791.4} 20.6@+0132°! 746.4! 7.5 TIMAIRG
| 14} 101.0} 840.3] 19.3@+020°] 830.2]

! 15} 109.9} 862.2] 21.3@+000°! 903.6}

! 18} 99.7| 851.2] 232.4@+000°] 819.0]

e e e e e e e e e e e e e mm e mm— o +

For 16 events:

e IMEP-————~- Max Press————-- Max RPR----—— B-645HP--+
| 101.74 7.2} 855.5% 40.3} 21.7+ 2.3} 835.91 59.2] Mean

| 110.3 } 917.9 ! 28.4 | 906.4 | Max

A e e e e e e m e m— - m - +
Psi_Per_Int=0.044300 Int_Per_Psi=22.530000

GFile gBg2011.prs

+-Event-~—-IMEP---Max Press---—-Max RPR——————- 8-645HP——+

{ 1| 110.7} 879.6| 19.1@+021°} 909.5]

! 2} 109.6! 871.8| 19.2@+019°] 900.4}

i 3{ 107.0] 843.8{ 29.1@-003°]| 879.5]

i 4} 94.2| 820.3] 19.9@+019°] 773.91

! 5] 97.58] 838.8{ 19.2@+018°| 802.0]

! 6] 114.4} 888.8! 20.6@-005°} 940.4/

| 71 107.5! 865.1} 19.1@+021°] 883.2]

! 8} 106.3} 876.8| 21.3@+019°]| 873.4]

j 9} 106.7} 878.5) 19.9@+025°] 877.3)

! 10| 100.3] 858.6] 22.7@+000°] 824.2}

! 11] 110.4] $45.3| 25.5@-005°] 907.3}

i 12} 107.9} 890.81 20.s@+013°] 887.0}

| 13| 108.6} 823.9] 19.8@+015°] 892.31

! 14 93.3] 792.7] 24.1@+000°] 766 .8/

! 15} 97.2} 817.2} 24.9@+000°] 798.71

! 16| 107.9] 855.1] 22.7@+000°| 887.1]

B et i it T bbb +

For 16 events:

Fmm e IMEP-———- --Max Press~-——-- Max RPR-—————- 8-645HP-~+
! 105.0+ 6.4] 859.2+ 36.7] 21.7x 2.9| 862.7+ 52.3| Mean
lo114.4 |- 945.3 ! 29.1 | 940.4 | Max




. Psi_Per_Int=0.044308 Int_Per_Psi=2Z.530000
OFile gB8g2012.prs
+-Euent---IMEP---Max Press—---Max RPR—---—-—- 8-645HP—-+
! 1l 91.5} 772.8] 20.6@+020°] 752.3}
| 2] 116.6} 825.8] 21.3@+020°] 958.2]
! 3! 120.3} 830.3| 21.3@+018°/ 988.5/
! 4} 111.7) 791.3} 20.5@+020°] 918.0/|
f 51 130.8} 939.9} 26.9%@-007°] 1075.11
! 6§} 112.1] 817.5) 21.3@+017°} 921.2}
| 71 121.5] 894.1! 21.3@+020°] 998.21
! 8! 107.0} 788.1{ 20.6@+020°] 879.6}
! ol 98.7] 782.1} 19.8@+017°/ 811.0}
! 10} 104.0] 751.8} 20.6@+017°]| 854.91 / §> g
| i | i i =24 H
! 11} 116.6] 802.41 20.6@+014°! 957.91 \ CJCi}C} <:3”£x E>
! 12{ 111.6| 809.6) 19.9%@+020°] 917.3}
! 13} 108.0} 796.1] 20.6@+018°] 887.5] i ;
i I =V | - i <21 : i ;
| 12| 106.2] 807.0] 20.6@+018°] 872.5| L\ Dﬁé’ T i N G
! 15} 119.0] 924.6] 19.9@+020°] 978.0])
! 16} 108.7} 770.6! 19.8@+020°} 893.6
b e e i R e R +
For 16 events:
+= IMEP Max Press————-- Max RPR——————- 8-645HP—+
I 111.5% 9.5) 819.0+ 54.6] 21.0+ 1.7} 916.5+ 77.8] Mean
| 130.8 { 939.9 ! 26.9 { 1075.1 | Max
B e e i bl D T +
Psi_Per_Int=0.044300 Int_Per_Psi=22.5950000
OFile gB8g2013.prs
. +—Event—-——IMEP--—-Max Press----Max RPR—~————- 8-645HP—~+

4 ! 1} 127.2} 1013.7] 35.5@-008°] 1045.0]
! 2} 106.7{ 762.6{ 20.6@+018° 876.9]
! 3] 111.1} 771.6] 22.0@+018°] 913.0}
| 4] 117.3] 798.4) 20.6@+020°] 963.9]
| 5{ 112.1} 780.6] 19.%@+021°/ 921.5{
t 6! 113.9] 803.2) 19.8@+021°] 936.11
! 7] 114.5] 826.8] 19.%@+018°] 941.4]}
] 8| 111.9{ 816.2{ 19.9%@+018°] 919.6|
! sl 99.6] 742.0] 21.3@+018°] 818.61
! 10} 118.7| 830.8] 19.9@+020°] 975.8]
| 11f 117.24 823.0! 20.6@+018°] 963.1]
! 12) 109.7] 769.8] 20.6@+020°] 901.2/
| 13} 107.0]} 804.5| 21.3@+018°/ 879.3]
! 14! 104.5} 743.0] 21.3@+020°] 858.4 /]
! 15} 111.1{ 797.4} 20.6@+020°] 913.1}
! 16} 118.5} 833.2} 20.6@+018°] 973.6 |
B e i +
For 16 events:
= IMEP-—————- Max Press—————— Max RPR———---- 8-645HP~—+
| 112.6+ 6.6} 807.3% 62.5] 21.5+ 3.8] 925.0% 54.0| Mean
bo127.2 { 1013.7 ! 35.5 I 1045.0 | Max




\/7/96 ERST TES T

. Psi_ Per Int=0.044300 Int_Per_ Psi=22.590000 OGC TEHE b AJT'
OFile gt8g201l4.prs
+-Bvent---IMEP---Max Press----Max RPR------- 8-645HP--+
| 1] 129.2] 1011.1] 21.3@+025°] 1061.9]
! 2] 129.8} 962.1) 21.3@+000°| 1066.7] [ C YL
| 3} 130.0] 1075.6] 41.9@-011°] 1068.4]
{ 4l 134.0] 1159.7] 31.9@-002°| 1101.0]
| 5| 133.8/| 1117.6] 38.3@-013°] 1099.8|
! 6 129.1| 938.4| 21.3@-002°] 1060.9]
! 71 133.8] 1136.4] 45.4@-014°] 1100.0] { 49L{() ﬁ@4CJ<
! 8! 128.1| 1020.7] 22.0@-002°] 1052.6 {
| 9} 129.8| 1038.5] 24.1@-007°] 1066.4]
| 10] 125.9] 1096.6] 36.9@-014°] 1035.0]
! 11} 131.9{ 1191.7] 47.5@-011°| 1083.8/|
; 12) 131.7]} 1182.5] 56.7@-013°| 1082.8]
| 13} 134.3| 1087.8] 42.5@-013°] 1103.4]
} 14| 130.5| 1100.1] 41.1@-014°] : 1072.3]
} 15 127.0] 902.9{ 21.3@+000°| 1043.5]
| 16 138.5] 1145.8] 49.0@-011°] 1138.5]
b o m oo e e e e o m - — e +
For 16 events:
e IMEP------- Max Press------ Max RPR------- 8-645HP- -+
| 131.1x 3.2| 1073.1% 87.1} 35.2+ 11.9| 1077.3% 26.4| Mean
|  138.5 | 1191.7 | 56.7 I 1138.5 | Max
o m oo e e m o o o o e e e e e e m e m— - +
Psi Per Int=0.044300 Int_Per_ Psi=22.590000
. 0File gt8g2015.prs

+-Bvent---IMEP---Max Press----Max RPR------- 8-645HP--+

! { 1] 136.8] 1314.5| 101.4@-013°! 1123.9]
} 2] 130.1] 975.1] 22.7@-013°] 1069.0]
| 3] 134.2]} 1137.1] 53.2@-014°] 1103.0]
| 4! 130.0} 1134.9] 47.5@-011°| 1068.2]
| 5] 130.9/} 1153.4| 60.3@-011°| 1075.8]
! 6] 129.9] 1115.1] 35.4@-011°| 1067.6]
} 7} 131.1} 1051.4} 22.0@-004°] 1077.3]
{ 8! 130.1! 1077.4) 29.8@-013°] 1069.3]
! 9| 128.3} 983.9! 21.3@+013°] 1054.5]
| 10] 127.3] 883.9] 21.3@+012°| 1046.0]
] 11} 133.5} 1069.5] 26.9@-007°| 1097.1]
} 12] 136.3] 1214.9) 128.3@-013°| 1120.0/
} 13] 130.7] 1103.2} 35.5@-011°] 1073.8!
| 14) 130.3} 1128.3} 46.1@-013°| 1071.1|
| 15) 135.9] 1071.8] 24.1@-007°] 1117.0]
| 16) 131.8] 1134.7) 31.2@-004°] 1083.1}
R i e ettt b R +
For 16 events:
+----- IMEP---~-~~- Max Press------ Max RPR------- 8-645HP- -+
| 131.7+ 2.8] 1096.8% 99.0] 44 .2+ 30.5) 1082.3x+ 23.3| Mean
| 136.8 {1314.5 |- 128.3 b 1123.9 | Max
Bl e iy +




. Pgi Per Int=0.044300 Int_Per Psi=22.590000 /2/7/0/@

QFile gt8g2016.prs

+-EBvent---IMEP---Max Presg----Max RPR------- 8-645HP- -+
! 1] 114.2] 916.8] 20.6@+001°] 938.4] 1 eyl TEST
| 21 98.2] 850.1} 19.8@+020°| 807.4]
! 3] 93.5] 794.1} 20.6@+015°] 768.2] “’ﬁgﬁ-c&(
| 4] 108.8] 891.3] 19.8@+012°] 893.8] {
{ 5| 103.6] 857.9) 20.6@+018°] 851.3
| 6! 103.5| 856.9] 19.9@+013°] 850.7]|
! 71 95.2| 831.3] 23.4@+000°] 782.5]
| 8] 108.1]| 889.5! 21.3@-003°] 888.3]
| 9] 94.4/| 827.8] 20.6@+013°] 776.1]
| 10} 110.3] 907.2) 20.6@+017°/ 906.6]
| 11} 111.4/| 877.1] 19.8@+021°] 915.2]
{ 12 103.7| 847.4] 20.6@+020°] 852.4/
| 13} 105.4/| 875.7] 19.8@+017°] 866.0)
! 14} 109.1| 886.7] 20.6@+020°| 896.8]
! 15] 101.9] 851.9] 19.9@+020°] 837.5]
| 16} 105.3] 833.2] 19.9@+020°] 865.3]
B T i +
For 16 events:
+----- IMEP------- Max Pregss------ Max RPR---~--- 8-645HP~ -+
I 104.2:x 6.2 862.2+ 32.4] 20.5+ 0.9] 856.0+ 51.3] Mean
I o114.2 I 916.8 | 23 .4 I 938.4 | Max
B e +
Psi Per Int=0.044300 Int_ Per Psi=22.590000
. 0File gt8g2017.prs
+-Event---IMEP---Max Presgss----Max RPR------- 8-645HP--+
| 1} 101.8| 868.3] 20.6@+020°] 836.5]
| 2} 108.7] 907.6] 21.3@+020°] 893.4/|
! 3] 106.9] 881.0] 19.9@+020°/| 878.9]
{ 4] 116.6] 916.2] 21.3@-003°] 958.2]!
| 5] 107.11 893.0] 20.6@+012°] 879.9]
| 6] 115.4/] 984.1} 23.4@-004°]| 948.2]
{ 71 111.1| 950.8] 25.6®@-002°] 912.9/]
| 8! 95.9] 843.0| 20.6@+020°] 787.8]
! 9] 110.6/ 887.8] 20.6@+020°| 908.9]|
| 10| 98.8] 832.8! 20.6@+020°] 812.0]}
! 11} 110.4} 864.3] 19.8@+018°| 907.1}
| 12} 110.7} 887.4} 19.9@+012°] 910.0]
{ 13] 106.4/| 878.9] 20.6@+020°] 874.7]
} 14] 102.6 873.2] 20.6@+020°] 843.1}
I 15) 111.8] 926.1] 20.6@+018°) 919.0]
| 16 104.8] 894.8] 21.3@+013°] 861.3|
e i b et b R e +
For 16 events
+----- IMEP------- Max Press------ Max RPR------- 8-645HP- -+
I 107.5+ 5.7] 893.1+ 38.2] 21.1+ 1.3] 883.2+ 46.6] Mean
! 116.6 i o984.1 ! 25.6 | 958.2 | Max
e m e m e e e e e e e o m o —m e — oo s —— - +




. Psi_Per Int=0.044300 Int_Per Psi=22.590000

OFile gt8g2018.prs (’/7 / 9@
+-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+ /
! 1} 100.8] 863.3] 21.3@-002°} 828.0] | C 9L
| 2} 114.5] 934.6| 22.7@-005°] 941 .4}
! 3] 76.0] 785.2] 19.8@+018°] 624 .4/
! 4! 102.3] 877.8] 22.7@-005°] 840.6| A
| 5/ 99.2] §55.1| 24.1@-004°] 814.9] G{O( ?2/)0}('
5 6]  88.1] 836.3] 20.6@+013°] 724 .5]
} 7! 109.5] 861.2] 23.,4@+000°| 900.1]
{ 8! 84.9] 782.8| 20.8@+013°] 698.11
| 9} 103.8] 915.0] 29.1@-002°] 852.71
| 10]  99.7| 884.2) 20.6@+018°] 819.7!
{ 11} 87.1] 843.7] 21.3@+000°] 715.8]
| 12} 101.1/| 893.4] 19.9@+020°] 830.7]
! 13 91.0| 799.4) 20.6@+020° 748.0]
! 14 103.7] 847.4) 19.2@+020°] 852.51
{ 15] 106.21 867.9] 19.8@+020°] 872.5|
[ 16) 96.1| 826.0] 20.6@+024°| 790.0]
R e e it it +
For 16 events:
i IMEP---~---- Max Press------ Max RPR-=-=-===- 8-645HP--+
} 97.8+ 10.0] 854.6+ 42.9] 21.6+ 2.4| 803.4+ 82.2| Mean
| 114.5 I 934.56 { 29.1 I 941.4 I Max
B e i +
Psi_Per_ Int=0.044300 Int_Per_ Psi=22.590000
. 0File gt8g2019.prs
il +-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+
’ } 1] 86.7] 794.8! 20.6@+020°] 712.5]

{ 2! 104.5]} 899.4] 23.4@-002°] 859.1]
! 3] 88.1} 799.3] 20.6@-003°] 724.2]
! 4} 100.5] 883.9] 21.3®@-005°! 826.2]
! 5] 102.9} 845.2] 20.6@-002°} 845.9/|
| 51 96.1] 789.61 19.2@+020°] 789.4/|
| 71 102.4] 893.8} 19.9@+017°] 841.2]
| 8! 98.5] 823.2} 19.8@+013°] 809.5]
! 9] 102.5] 8§71.1] 23.4@-003°] 842.3/
| 10] 87.1| 817.5] 21.3@+001°] 716.0]
| 11| 102.8} 873.21 20.6@+001°] 844.7]
! 12} 99.5| 833.6] 19.9@+024°] 817.9}
! 13! 95.8] 826.0| 24.8@+000°] 787.6]
} 14}] 96.9] 816.2] 20.6@+018°| 796 .4/
| 15} 92.6) 824.0] 20.6@+017°] 761 .1}
| 16] 90.2] 792.0] 19.9%@+020°] 741.1]
e e e e -—+
For 16 events:
R IMEP--~-~--- Max Press------ Max RPR-=------ 8-645HP - -+
! 96.7+ 6.1] 836.4x 37.1) 21.0+ 1.5| 794.7+ 50.0| Mean
| 104.5 I 899.4 | 24.8 | 859.1 | Max
R e e e R e e e R +




Psi Per_ Int=0.044300 Int_Per Psi=22.590000
0File gt8g2020.prs

+-Event---IMEP---Max Press----Max RPR------- 8-645HP--+ (}//7;/éf&?
} i} 90.0| 801.5] 20.6@+018°] 739.4| R
! 2] 87.8] 806.6] 19.2@+020°! 721.8} 1 C Y&
] 31 91.0] 823.9! 19.9@+020°] 747 .8
i 4l 92,1} 835.6] 20.6@-003°] 757.0]
; 5] 84.0] 816.1] 20.6@+017°] 690.7/1
| 61 98.7| 871.5] 21.3@-004°] 811.2} Ao
| 71 89.0] 810.4] 20.6@+020°! 731.2] , A8 {4 K
| 8{ 103.3| 854.1] 19.9@+018°| 848.7]
{ 9| 86.5] 843.1] 20.6@+000°] 710.8/
] 10] 90.9] 833.1] 24.9@-003°] 746.7]
I 11} 100.2] 882.8] 19.9@+020°] 823.4]
! 12! 95.0] 854.5! 20.6@+020°| 780.4 |
| 13{ 89.9] 817.5] 20.6@+017°| 738.5]
| 14! 81.5] 807.5| 21.3@-001°] 670.1]
| 15} 90.3} 819.0| 20.6@+020°| 742.1}
! 16{ 88.4] 824 .3 19.9@+020°] 726.7]
e e e adintiaded +
For 16 events:
4mmm - IMEP------- Max Press------ Max RPR------- 8-645HP- -+
f 91.2+ 5.7 831.3+ 24.0]| 20.7+ 1.2| 749.2x 47.1} Mean
I 103.3 I 882.8 ; 24.9 |- 848.7 I Max
R i i i i +
Psi Per Int=0.044300 Int_Per Psi=22.590000
. OFile gt8g2021.prs

g +-Event---IMEP---Max Press----Max RPR------- 8-645HP--+

/ | 1} 85.9] 784.8] 20.6@+020°)] 705.7]
| 21 97.6] 806.9{ 21.3@+019°] 802.0]
i 3} 102.3} 920.3] 26.9@-005°] 840.4 |
| 4} 88.3| 815.7] 19.8@+018°] 726.0]
] 5/ 81.7| 804.8] 20.6@+020°] 671.4]
| 6] 91.0]| 821.4| 21.3@-001°| 748 .31
| 71 91.6] 845.8) 27.6@-001°] 752.7|
! 8] 91.4| 828.6) 19.8@+017°| 750.8]
{ 9] 103.1| 918.9] 20.6@+017°] 847.7]
! 10} 79.7] 807.2] 20.6@+020°] 654.8]
! 11} 95.2| 843.0] 20.5@-002°] 782.8]
! 12} 76.4} 781.3| 22.0@+001°] 628.1]
| 13! 69.6} 792.3) 19.9@+020°] 572.2]
! 14| 86.9] 787.6] 21.3@+000°] 714.2]
! 15 84.6| 800.5] 19.9@+014°] 695.1]
| 16] 94.7] 822.5] 19.9%@+020°] 777.9]
R +
For 16 events:
- IMEP------- Max Press------ Max RPR--~--=--- 8-645HP--+
] 88.7+ 9.1] 823.9%+ 42.0]| 21.4+ 2.4} 729.4: 74.8| Mean
I 103.1 I 920.3 ! 27.6 b 847.7 | Max
R e e +

. Kkkkkkxkkkkkkkkkkkkhk*k*kney valve




. Psi_Per Int=0.044300 Int Per Psi=22.590000
0File gt8g2022.prs

+-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+ . ‘ P 7/
| 1] 116.7] 846.5] 24.1@+000°] 959.1] A VALY e
! 2] 127.2] 1019.6] 20.6@+013°! 1045.7] A f
| 3] 121.5] 1058.8] 25.5@-004°] 998.6] H ¢ o
! 4] 125.9] 1028.9| 31.9@-005°] 1034.7]
} 5] 126.0} 984.3| 23.4@-016°] 1035.7] .
| 6! 124.2] 986.9! 26.3@-013°] 1020.6! 1,0 Y fLQ(lK
! 71 122.1} 973.3] 20.6@-004°| 1003.2]
| 8| 123.8] 939.8! 20.6@+013°] 1017.8}
} 9| 125.0] 940.7] 22.0@+013°] 1027.6}
{ 10 125.5] 1015.7| 30.5@-015°] 1031.1]
{ 11} 125.5] 923.5] 22.0@-004°] 1031.5]
| 12} 122.2] 987.5| 21.3@+013°] 1004.6]
| 13] 125.5{ 1015.9| 27.7@-016°| 1031.5]
| 14} 123.5} 992.8| 22.0@-007°] 1014.6/
} 15] 127.0] 1023.1] 23.4@-008°] 1043.7]
{ 16] 123.1] 912.1{ 22.0@+013°] 1012.0{
B e e +
For 16 events:
+----- IMEP---~~~~ Max Press------ Max RPR------- 8-645HP--+
| 124.0+ 2.6] 978.1+ 53.9]| 24.0+ 3.5] 1019.5% 21.5] Mean
I 127.2 | 1058.8 | 31.9 | 1045.7 | Max
R e il +
Psi_Per Int=0.044300 Int_Per Psi=22.590000
. OFile gt8g2023.prs

~ +-Event---IMEP---Max Press----Max RPR------- 8-645HP--+
| 1} 123.8/] 939.8] 19.9@+013°] 1017.4}
! 2l 126.74 990.3] 22.0@-004°] 1041.0}
; 3] 118.2]} 860.2] 20.6@-002°] 971.1|
l 4! 127.4] 1015.0} 26.9@-005°] 1047.1]
} 5] 126.1/ 939.2] 22.0@+000°] 1036.4/
{ 61 110.7] 810.0] 19.1@+025°] 909.6]
! 7] 126.2] 1024.9{ 21.3@-003°/| 1037.0]
! 8! 125.7| 1107.3] 36.9@-011°] 1033.0]
| 9] 123.8] 1081.0] 46.1@-013°] 1017.2|
{ 10} 127.8] 1071.5] 31.2@-009°] 1050.4]
: 11} 120.0]} 948.1} 19.9@+018°] 986 .4}
| 12} 128.5| 1102.3| 43.9%@-013°/| 1056.3]
{ 13}] 123.3]| 960.8| 21.3@-016°| 1013.1}
! 14| 124.3] 962.3] 19.9%@+017°] 1021.3]
J 15} 120.4) 945.4] 19.8@+025°) 989.6|
; 16) 124.7{ 930.0] 22.0@+013°] 1024.9]
oo o o e o e e e e e e e e — e — +
For 16 events:
+----- IMEP-----~-- Max Press------ Max RPR------- 8-645HP- -+
l 123.6+ 4.5| 980.5:+ 83.7] 25.8+ 8.9] 1015.7+ 37.0] Mean
I 128.5 | 1107.3 ! 46.1 | 1056.3 | Max
e e e i +




. Psi_Per Int=0.044300 Int Per Psi=22.530000
OFile gt8g2024.prs

+-Event---IMEP---Max Presgg----Max RPR------- 8-645HP--+ R ;
| 1] 127.5| 1053.5] 26.9%@-011°| 1048.0] !Z//73/?Cb
| 21 130.7} 1018.2] 21.9%@-004°] 1073.7] g,
| 3| 130.1} 1072.7! 29.1e-011°| 1069.1] f}ﬁ'ﬁflb/
| 4! 127.1]| 942.5{ 19.%@+025°] 1044.2]
| 51 127.9] 942.2] 22.0@+025°] 1051.3/]
! 6] 131.1| 1103.8] 37.6@-013°] 1077.4] {(035 HACK
| 71 128.3| 1179.9] 89.3@-010°| 1054 .4/
| 8| 124.3| 941.9| 21.3@+013°] 1021.5}
| 9! 126.3| 1105.8] 44.0@-011°] 1038.1]
! 10} 130.2] 1144 .3} 53.9@-011°} 1070.2]
] 11! 127.6} 1027.7| 30.5@-014°] 1049.1]
} 12} 130.5] 1101.4} 33.3@-013°] 1072.4]
| 13! 126.5] 1038.9) 29.1@-013°| 1039.5]
| 14} 133.4| 1198.0} 48.%@-012°] 1096.31
} 15} 126.1| 883.1} 20.6@+014°} 1035.9]
! 16} 127.9{ 1081.1} 58.2@-015°} 1051.11
R i e +
For 16 events:
F--=-- IMEP------- Max Presg------ Max RPR------- 8-645HP--+
| 128.5x 2.3] 1052.2+ 90.2] 36.7+ 18.6| 1055.8+ 19.2| Mean
I 133.4 | 1198.0 { 89.3 | 1096.3 | Max
B i e e el +
Psi Per Int=0.044300 Int_Per Psgi=22.590000
. 0File gt8g2025.prs
+-BEvent---IMEP---Max Press----Max RPR------- 8-645HP~ -+
E 1) 129.4/| 1065.8] 25.6@-002°] 1063.9]
: 2] 126.4] 1046.7] 41.2@-015°] 1038.9]
| 3] 127.7!) 952.21 23.4@-004°] 1049.5]
] 4] 121.6| 911.5{ 20.6@+013°]| 999.8]
| 5! 130.8} 1091.8] 37.6@-015°] 1075.3]
{ 6| 116.0] 822.21 20.6@+025°| 953.6)
| 7] 127.2! 1099.1) 31.9@-006°] 1045.1]
: 8] 127.8/ 1090.9] 32.8@-011°] 1049.9]
! 9! 124.7| 988.3] 20.6@+013°| 1025.0]
| 10] 123.7| 1058.7] 29.8@-013°| 1016.9]
| 11 133.2/| 1129.2| 65.9@-014°| 1094.6]
} 12] 125.4/ 1036.5) 39.0@-011°| 1030.4/|
! 13) 130.9/| 1201.1} 82.2@-012°] 1075.6
| 14) 131.2} 1077.0} 37.6@-013°] 1078.0]
! 15) 130.9} 1111.7) 33.3@-010°} 1075.8]
! 16) 128.1} 1057.1] 24.1@-005°] 1053.2]
e e e e il +
For 16 events:
e IMEP---~--- Max Press------ Max RPR------- 8-645HP--+
| 127.2+ 4.3) 1046.2x 91.0] 35.4x 16.9| 1045.3%+ 35.3] Mean
I 133.2 | 1201.1 ! 82.2 | 1094.6 I Max
B e e it e +




. Psi_Per Int=0.044300 Int Per Psi=22.590000
0File gt8g2026.prs

+-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+ ((//72/Z?Q¢
| il 84.7] 857.5] 19.2@+025°] £95.81
! 21 81.5] 859.9! 21.3@+020°] 669.7]
} 3} 83.8| 892.6{ 20.6@+013°] 688.6| , 56 {LACK
{ 4| 87.5] 933.7| 26.9@-003°] 719.5] \'e
} 5! 86.31 925.5] 23.4@-006°] 709.6]
! 6] 80.3| 856.3] 19.9@+013°] 660.2]
! 71 81.9| 855.7] 19.9@+025°] 673.5]
{ g| 83.7] 839.4| 22.7@+000°] 687.7]
| 9 84.7] 879.9] 20.6@-004°] 696.3|
| 10! 81.9] 847.5] 19.2@+025°] 673.1]
] 11} 75.5] 821.2] 19.2@+021°| 620.3}
! 12! 78.0] 808.4] 20.6@+018°] 641.2]|
! 13| 87.6| 852.1] 19.9@+025°] 720.0]
{ 14] " 89.1} 959.4) 20.6@+025°] 732.5|
! 15] 86.8| 871.7} 20.6@+025°/ 713.7]
R e it +
For 15 events:
to—— - IMEP--~~-~- Max Press--~---- Max RPR------- 8-645HP--+
| 83.6+ 3.8] 870.7+ 41.7] 21.0+ 2.0| 686.8% 31.1] Mean
! 89.1 I 959.4 | 26.9 | 732.5 | Max
e it +
Psi Per Int=0.044300 Int_Per_ Psi=22.590000
QFile gt8g2027.prs

. +-Event---IMEP---Max Press----Max RPR------- 8-645HP--+
} 1} 84.7] 948.2] 23.4@-008°] £95.8|
} 21 73.1] 844.6] 19.9@+013°] 600.5|
| 3} 81.3] 849.7] 22.7®@+000°| 668.1]
| 4| 88.6] 914.0] 19.9@+019°] 728.3]
| 51 82.1] 877.31 20.6@+013°] 674 .4
| 6l 77.2]) 820.2| 20.6@+013°] 634.5]
} 71 82.1| 848.9] 20.6@+025°] 674.7]
| 8| 78.4| 823.0| 20.6@+013°| 644 .3
| 9!  84.0/ 866.0] 19.%@+019°] 690.5]
| 10| 84.6| 846.5] 21.3@+025°] 695.1]
| 11} 78.8] 833.4} 20.6@+013°] 648.0]
| 12 79.2| 866.7! 19.9@+013°] 650.7]
| 13] 81.2] 855.3] 20.6@+013°] 667.4]
| 14| 78.4} 868.5{ 19.9@+015°] 644 .3
; 15] 83.5] 910.3] 20.6@+000°] 686 .11
5 16] 60.1] 767.1) 19.2@+020°) 494.2]
T Ty p Uy S +
For 16 eventg:
Hmmm - IMEP------- Max Presg~----- Max RPR------- 8-645HP- -+
| 79.8+ 6.4) .858.7x 42.1/| 20.6+ 1.1] 656.1% 52.6| Mean
| 88.6 I 948.2 | 23.4 | 732.5 | Max
B et +




. Psi_Per Int=0.044300 Int_Per Psi=22.590000
OFile gt8g2028.prs

+-Event-~-IMEP---Max Press----Max RPR------- 8-645HP-~+ [ 'g Cﬁ
} 1] 98.2] 844.8! 21.3@+013°] 807.2] ( //h7//
| 21 93.6] 801.1} 20.6@+020°] 769.21
| 3} 103.2] 844 .2} 20.6@+019°] 848.2]
| 4l ¢96.6! 836.5] 24.8@-002°] 794.3] \ e L
! 5! 89.9] 817.5! 20.6@+020°] 738.8]| s Cfcy /4@4ij
| 6] 98.9] 865.4] 20.6@+020°] 812.6}
] 7! 102.8] 840.0! 20.6@+013°] 845.1/
| 8] 101.8] 881.2} 24.1@-002°| 837.0]
{ 9] 100.6] 868.2] 20.6@+025°] 826.5]
} 10} 106.6/ 852.9| 19.9@+018°| 876.4/!
| 11] 102.4{ 912.1{ 20.6@+019°| 841.8/
I 12] 92.8] 873.5| 21.3@+013°] 762 .7
I 13! 88.8] 823.5| 19.8@+021°] 729.5/1
} 14] 110.6] 903.3] 22.7@-006°] 909.3]
| 15| 93.8] 791.3] 21.3@+01%°] 771.0]
{ 16| 99.7} 878.9| 21.3@-007°] 819.4]|
B e e i +
For 16 events:
- IMEP------- Max Press------ Max RPR------- 8-645HP- -+
| 98.8+ 6.0 852.5+ 33.9] 21.3+ 1.4] 811.8% 49.2] Mean
| 110.6 I 912.1 ! 24.8 I 909.3 | Max
R i T +
Psi Per_Int=0.044300 Int_Per Psi=22.590000
. 0File gt8g2029.prs

+-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+
! 1] 104.7] 887.8] 21.3@-003°] 860.6]
| 2} 101.0] 816.2| 20.6@+013°] 830.3]
| 3] 103.0} 873.2] 21.3@+013°] 846.2]
} 4! 101.6} 847.0] 21.3@+013°] 834.6]
{ 5! 103.1] 866.8] 21.3@+013°] 847.7]
| 6] 101.2| 852.3] 22.0@+025°| 831.3]
! 71 103.4/ 928.1] 20.5@+016°| 849.9/
! 8] 86.2] 792.3] 20.6@+013°] 708.1}
| 9] 92.21 838.1} 22.0@+000°] 758 .1
| 10] 117.1} 949.8! 20.6@+015°] 962.2]
| 11} 89.6! 790.2| 21.3@+021°] 736.4/}
{ 12} 101.8] 873.3] 20.6@+021°] 837.0]|
! 13] 107.2} 892.7| 19.8@+018°]| 881.2]
{ 14} 99.5] 861.5] 21.3@+025°] 817.4]
| 15 90.2] 813.3] 19.2@+020°] 741.5)
{ 16} 89.5] 809.0} 21.3@+000°] 735.5]
R e R e +
For 16 events:
f-—m - IMEP------- Max Press------ Max RPR------- 8-645HP- -+
| 99.5+ 8.0] 855.7+ 45.8] 20.9x 0.7] 817.41+ 65.9] Mean
| 117.1 | 949.8 | 22.0 I 962.2 | Max
e el i R it +




Psi_Per_ Int=0.044300 Int_Per Psi=22.590000
0File gt8g2030.prs

+-Event---IMEP---Max Presg----Max RPR------- 8-645HP- -+ i
| 1/ 87.5] 777.1] 19.9@+020° | 718.8! [\//'7//C?(g
| 2] 90.2] 830.7] 20.6@+000°] 741.3]

! 3] 94.2] 823.9! 19.9@+020°] 775.5

! 4} 103.4] 874.3] 24.1@+000°] 850.0/

| 5/ 87.2| 834.9! 19.%@+025°| 716.8 |

i { 1 | . | 1

! 6] 92.5| 846.6] 20.6@+020°] o1l O. 980
| 71 90.9]| 826.0] 20.6@+020°] 747 .4
- 8! 89.9] 798.8| 19.9@+018°| 738.56]

} 9] 94.7| 854.1) 20.6@+017°] 778.71

! 10f 90.6/| 797.3] 19.8@+020°| 744 .7/

| 11} 95.4| 807.3] 19.9@+020°] 784.2]

! 12| 88.0]| 828.5| 19.9%9@+013°] 723.4]

} 13) 101.7] 886.4] 20.6@+018°] 835.7|

! 14} 93.0}] . 819.6| 21.3@+015°] 764.5]|

! 15} 90.1] 837.8] 20.6@+013°] 740.7]
i it R +

For 15 events:

- IMEP---~--~-~ Max Press------ Max RPR------~- 8-645HP--+

} 92.6+ 4.81 829.6+ 28.8] 20.5+ 1.1} 761.4x 39.2| Mean

I 103.4 I 886.4 | 24,1 I 850.0 | Max
i i +

Psi_Per Int=0.044300 Int Per Psi=22.590000
OFile gt8g2031.prs

. +-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+
} 1} 88.8| 792.0! 21.3@+000°! 729.9]|
} 21 92.6| 814.0}] 19.9@+020°] 761.2]
| 31 94.8] 866.8! 20.6@+020°] 778 .8
! 4l 87.9] 814.3] 21.3@+013°] 722.1}
! 5/ 84.9] 808.3] 19.9@+020°] 698.1]
| 6/ 86.7| 792.6| 20.6@+018°] 712.8]
| 7! 93.0] 821.1{ 19.8@+015°] 764.6]
} gl 92.4] 883.1] 27.6@-006°| 759.5]
] 9 96.5| 883.1] 26.9@-006°] 793.3]
| 10] 83.1) 818.9! 20.6@+000°] 683.1)
| 11} 96.5| 860.9] 20.6@+000°] 792.9]
| 12) 85.4/| 808.7! 20.6@+018°] 702.2|
| 13 86.9/ 804.4[ 19.2@+020°] 714.2]
| 14} 93.6] 815.1] 20.6@+020°] 768.9/
| 15] 76.1] 784.8] 19.9@+020°] 625.8]
{ 16] 95.7] 869.3] 19.9@+020°] 786 .7
B i il R +
For 16 events:
+----- IMEP----~--- Max Press------ Max RPR------- 8-645HP--+
| 89.7+ 5.7} 827.3:x 33.4| 21.2¢ 2.4| 737.1x 46.7] Mean
| 96.5 I 883.1 ! 27.6 | 850.0 | Max
R e +




Psi Per Int=0.044300 Int_Per Psi=22.5350000
Psi_ Per Int=0.044300 Int_Per Psi=22.590000
0File gt8g2032.prs

Psi Per Int=0.044300 Int_Per Psi=22.590000
OFile gt8g2033.prs

+-Event - --IMEP- --Max Press----Max RPR------- 8-645HP- -+ (b/ﬁ7>/k?éa
! 1} 111.2] 830.4] 20.6@+015°] 914.1]
! 2] 114.1] 856.6] 19.2@+013°| 937.5]
{ 30 117.2] 922.3} 26.2@-005°] 963.5|
} 4] 115.5| 959.4| 22.7@-005°] 948.9]|
} 5] 110.2] 830.3] 19.2@+025°] 906.0] ( 5)u3ﬁ@4<jxf
! 61 117.1] 925.0] 22.0@-004°] 962.7| ¢
| 7} 103.6/| 834.2| 18.5@+025°] 851.5]
! 8{ 108.9] 835.8]| 19.9@+025°] 895.4|
} 9| 103.6/| 778.8] 20.6@+019°] 851.6|
] 10} 111.2| 836.91 19.%@+014°| 914 .3
! 11} 106.3] 816.7] 21.3@+000°] 873.5]|
} 12} 120.9} 964.9! 19.8@+019°| 993.3]
| 13| 108.1] 862.5] 21.3@+013°] 888.4]
| 14! 108.2] 847.7{ 19.9@+015°] 888.8!
| 15] 109.8] 884.3] 19.8@+025°] 902.1]
| 16} 114.4/| 909.3] 19.9@+013°] 940.1]
Rl e +
For 16 events
4mmm IMEP------- Max Presg------ Max RPR------- 8-645HP~--+
l111.3+ 5.0| B868.5% 53.6] 20.7+ 1. 914.5+ 40.7] Mean
| 120.9 | 964.9 26.2
. 115873354029969950000000000000000000000000000000000000000000000000000000
00.0 | Max
A m m e e e

+-Event---IMEP---Max Press----Max RPR------- 8-645HP- -+
| 1| 108.5] 845.5] 19.9@+025°| 891.4|
| 1 t 1 I I
! 2} 107.2] 868.6] 21.3@+013°] 880.8/|
! 3} 103.0{ 837.31 21.3@+013°/ 846 .11
] 4l 118.9] 926.1| 21.3@-007°] 977.1|
| 5] 113.6] 878.3] 19.8@+013°] 933.8]
! 6/ 110.2] 868.3] 19.8@+021°| 905.9/
] 7] 111.7/| 872.5| 21.3@-002°| 917.6]
| g8} 111.2/ 886.8! 19.8@+019°] 914.2]
{ 9| 114.6/| 877.5] 19.9@+013°] 942.1
} 10} 105.2} 805.3} 21.3@+001°| 864.6]
! 11] 112.4! 889.0| 19.1@+019°] 923.8|
| 12] 114.9| 883.8] 20.6@+013°] 944 .2/
| 13} 107.1] 834.9| 19.2@+019°] 880.4]|
! 14] 114 .5} 899.8! 19.9@+025°] 940.7]
! 15) 108.1] 911.5] 21.3@+013°] 888.6|
{ 16} 109.9] 883.9( 21.3@+001°] 902.8]
e il i i +
For 16 events

fmmm IMEP--=---- Max Press------ Max RPR------- 8-645HP- -+
I 110.7+ 4.1} 873.1x 30.4| 20.4+ 0.8] 909.6+ 33.9| Mean
I 118.9 | 926.1 21.3 I 977.1

Max
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Engine test sheet

Date 112/ 95 [starttime /. oo

Baro pressure "Hg Humidity G S
Ambiant temp. Y Other

Main reason fortest:  [)<{ © e TTIO Do PowED ?

JERET SRR o

LSO

Engine configuration basic description:

TASs. ik

injector timing setting

{Injector part number

Pilot timeing start of injection:

1

g

Notes on what happened: WE. D 7= 5,5 AND Mo AT
PRE Dofwirdle TUK G OB TUL Be U td £ T 7T
[ EE A Pouskr A0 Wit A B " o7 A LD e
significant findings of the test:
Files recorded
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Engine test sheet

Date ] (%~ 9<% [starttime () :(>
Baro pressure "Hg 20 . Humidity %o
Ambiant temp. (o, A Other

Main reason for test:

Engine configuration basic description:

injector timing setting .5

Pilot timeing start of injection: ., ]

Notes on what happened:

signiﬁcant ﬁndjn

.

Files recorded

.LOG File/.prs [fileindi |time CO/HC/NOx |imep

.EMI




Engine test sheet

Date 7~ /&b

start time

Baro pressure "Hg

Ambiant temp.

Main reason for test:

Engine configuration basic description:

A e
o el

injector timing setting

| Injector part number

Pilot timeing start of injection:

Notes on what happened:

e

significant findings of the test:

Files recorded

.LOG File/.prs

file indi

time

CO/HC/NOx

imep







Engine test sheet

Date ﬁf‘} /95 start time ! l
Baro pressure"Hg 392 Humidity T2 R
Ambiant temp. s$ -~ 70 Other

Main reason for test: | AMTIAL BAS ELING (J04 — FAN k)T SE T

PILess THAMSD  CPrERATION

Engine configuration basic description: LASE LB ¢ pAsS
Cool®Ld 70 THE ENGCIRR wATE R

injector timing setting S70  O° Tinjector part number TTE0 |

Pilot timeing start of injection: I

-

Notes on what happened: AR ©oCelm Te T T te Lo

LT VEAR TRANSQUER OT A s o CaiT AT AS ZisStED

ORGP T PAGE

G

significant findings of the test: ERERAC ¢ RgAJl  pmITS AR
FAWLY ctesE I Co, ¢oz | o<

Files recorded

LOG File/.prs (fileindi [time CO/HC/NOx |imep
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Engine test sheet

Date  &/17] 75 [starttme 0 @ ]
Baro pressure "Hg Humidity
Ambiant temp. Other

Main reason for test: PRELAR W & Cor

RASE LA E

COMAILED TT013

Engine configuration basic description:

BASEC(/CE  D(ESEL

injector timing setting ©° S 7D |Injector part number Y 700

Pilot timeing start of injection: LA | :

Notes on what happened: KECORDED  [SASECRE  Eptiss s TH0OA (e
Neredes 3 - PLAYED "5 r i AVLIOUs  HP Lavels coid N oo7 T oc#§
Yotk AP SHOTS AT fedck SPer  fLus FUle SPEER ANVD pPeEcrREASE
LoAD  AS BELEW, MOLT semseds CAUBRITED ,1c, COXIB  [RESS, JI€LOLDER
NG BT gAY AeTed T2O,

significant findings of the test:

Frdoan

PAgVieus

TESTS — MayiEe

C OMSISTANT & P dron “VPOLER ~ FUEL “fAc

e TTIANG SeidrHTe¥Y aCiE  kFAE,

Files recorded

LOG File/.prs lfileindi [time CO/HC/NOx |imep
L, 3 VT2 et |iid fate 150z
y S VA d PSEWpL iy é#2
§ o] v THS BASE (D7 1527
EM!
759 V[tiG BASE [INDE JSi37
QRif /vy 8Ase INDY /o444
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MAXIMUM TEMPERATURE: 37
ANGLE OF THE BEG.OF CSMgaSTION: -6

MAXTIMUM PRESSURE: 967

FERAGE INDICATOR PRESSURE: 66.2
ﬁICATOR EFFICIENCY: ©.39

IMUM VALUE OF X: @.96
MAXIMUM SPEED OF PRESSURE INCREASE: 71
ANGLE OF MAXIMUM PRESSURE: 7
ANGLE OF MAXIMUM X: 40
ANGLE OF MAXIMUM SPEED OF COMBUSTION: 16

INDICATOR POWER: 777.4

FUEL CONSUMPTION PER HOUR: 330.000 #/HR
ANGLE OF THE BEGINNING OF COMBUSTION: -7.000
THE LOWEST HEAT OF COMBUSTION: 18498.602 BTU/#
CRANKSHAFT SPEED: 488.000 rev/min
GAS CONSUMTION PER HOUR: 0.900 #/HR
NUMBER OF DISEL CYLINDERS: 16.000
HEATING VALUE OF GAS: 20345.000 BTU/#
ADIOBATTIC EXPONENT: 1.399
DIAMETR OF CYLINDER: 2.300 dm
STROKE OF PISTON: 2.792 dm
RADIUS OF CRANK: 1.390 dm
LENGTH OF CONNECTING ROD: 5.840 dm
COMPRESSION RATIO: 16.000
PRESSURE OF SUPERCHARGING: 3.0Q00@ PSI
TEMPERATURE OF AIR AT INPUT INTO DIESEL: 85.000@ DEG F
ATMOSPHERIC PRESSURE: 1.033 kg/cm”2
EFFICIENCY OF COMPRESSOR: ©.750@
NUMBER OF STROKES OF DIESEL: 2.009
P. DROUP OF AIR IN COOLER FOR AIR SUPERCHARGING: ©.000 DEG F
4P. RISE OF AIR AFTER TRANSFORM. OF KINETIC ENERGY: ©.00@ DEG ¥
TEMPERATURE OF RESIDUAL CGASES: 440.6092 DEG F
COEFFICIENT OF RESIDUAL GASES: 0.030
TEMP. RISE OF AIR AS A RESULT OF HEAT FROM CYLINDER WALL: 4.9000 DEG F
ANGLE OF CLOSING OF EXHAUST VALVES: -130.060 grade PKV
COEFFICIENT OF MOLECULAR CHANGE: 1.030
POWER OF DIESEL: 920.00@ HP
EFFICIENCY OF DIESEL: 0.8190




L CONSUMPTION PER HOUR: 468.000 #/HR
LE OF THE BEGINNING OF COMBUSTION: -5.000

THE LOWEST HEAT OF COMBUSTION: 18498.600 BTU/#
CRANKSHAFT SPEED: 562.009 rev/min
GAS CONSUMTION PER HOUR: ©.000 #/HR
NUMBER OF DISEL CYLINDERS: 16.000
HEATING VALUE OF GAS: 20349.000 BTU/#
ADIOBATTIC EXPONENT: 1.390
DIAMETR OF CYLINDER: 2.300 dm
STROKE OF PISTON: 2.790 dm
RADIUS OF CRANK: 1.390 dnm
LENGTH OF CONNECTING ROD: 5.840 dm
COMPRESSION RATIO: 16.000
PRESSURE OF SUPERCHARGING: 4.000 PSI
 TEMPERATURE OF AIR AT INPUT INTO DIESEL: 85.000 DEG F
ATMOSPHERIC PRESSURE: 1.033 kg/cm”2
EFFICIENCY OF COMPRESSOR: @.750
NUMBER OF STROKES OF DIESEL: 2.000
TEMP. DROUP OF AIR IN COOLER FOR AIR SUPERCHARGING: -10.000 DEG
TEMP. RISE OF AIR AFTER TRANSFORM. OF KINETIC ENERGY: 5.000 DEG
TEMPERATURE OF RESIDUAL GASES: 440.600 DEG F
COEFFICIENT OF RESIDUAL GASES: 0.0309
TEMP. RISE OF AIR AS A RESULT OF HEAT FROM CYLINDER WALL: 4.009
ANGLE OF CLOSING OF EXHAUST VALVES: -130.000 grade PKV
COEFFICIENT OF MOLECULAR CHANGE: 1.030
POWER OF DIESEL: 1290.000 HP
FICIENCY OF DIESEL: ©.810

MAXIMUM TEMPERATURE: 4123 A .
ANGLE OF THE BEG.OF COMBUSTION: [-5 A N o
MAXIMUM PRESSURE: 981 - AU J <
AVERAGE INDICATOR PRESSURE: 72.2

INDICATOR EFFICIENCY: 0.35

MAXIMUM VALUE OF X: 0.59

MAXIMUM SPEED OF PRESSURE INCREASE: 71
ANGLE OF MAXIMUM PRESSURE: 6

ANGLE OF MAXIMUM X: 20

ANGLE OF MAXIMUM SPEED OF COMBUSTION: -6

INDICATOR POWER: 986.9

MAXTMUM TEMPERATURE: 4125
ANGLE OF THE BEG.OF COMBUSTION:

MAXIMUM PRESSURE: 981
AVERAGE INDICATOR PRESSURE: 72.2

INDICATOR EFFICIENCY: ©.35

MAXIMUM VALUE OF X: ©.63

MAXIMUM SPEED OF PRESSURE INCREASE: 71 'QZ
ANGLE OF MAXIMUM PRESSURE: 6 ; -
ANGLE OF MAXIMUM X: 18 f?#;&j f
iiGLE OF MAXIMUM SPEED OF COMBUSTION: -9 ’

ICATOR POWER: 986.°9

PABRE C(k€ T
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QL CONSUMPTION PER HOUR: 622,000 #/HR
GLE OF THE BEGINNING OF COMBUSTION: -14.0600

THE LOWEST HEAT OF COMBUSTION: 18498.60@ BTU/#
CRANKSHAFT SPEED: 647.020 rev/min
GAS CONSUMTION PER HOUR: 0.000 #/HR
NUMBER OF DISEL CYLINDERS: 16.000
HEATING VALUE OF GAS: 20349.000 BTU/#
ADIOBATTIC EXPONENT: 1.390
DIAMETR OF CYLINDER: 2.300 dm
STROKE OF PISTON: 2.790 dm
RADIUS OF CRANK: 1.390 dm
LENGTH OF CONNECTING ROD: 5.84@ dm
COMPRESSION RATIO: 16.000
PRESSURE OF SUPERCHARGING: 5.800 PSI
TEMPERATURE OF AIR AT INPUT INTO DIESEL: 85.00@ DEG F
ATMOSPHERIC PRESSURE: 1.033 kg/cm”2
EFFICIENCY OF COMPRESSOR: @.759
NUMBER OF STROKES OF DIESEL: 2.000
TEMP. DROUP OF AIR IN COOLER FOR AIR SUPERCHARGING: 15.900 DEG F
TEMP. RISE OF AIR AFTER TRANSFORM. OF KINETIC ENERGY: 3.009 DEG F
TEMPERATURE OF RESIDUAL GASES: 440.600 DEG F
COEFFICIENT OF RESIDUAL GASES: 0.030
TEMP. RISE OF AIR AS A RESULT OF HEAT FROM CYLINDER WALL: 4.0600 DEG F
ANGLE OF CLOSING OF EXHAUST VALVES: -130.000 grade PKV
COEFFICIENT OF MOLECULAR CHANGE: 1.039
‘fER OF DIESEL: 1700.009 HP
I"ICIENCY OF DIESEL: ©.810

MAXIMUM TEMPERATURE: 4938

ANGLE OF THE BEG.OF COMBUSTION: -14
MAXIMUM PRESSURE: 1109

AVERAGE INDICATOR PRESSURE: 79.2
INDICATOR EFFICIENCY: ©.33

MAXIMUM VALUE OF X: 9.71

MAXIMUM SPEED OF PRESSURE INCREASE: 85
ANGLE OF MAXIMUM PRESSURE: 6

ANGLE OF MAXIMUM X: 31

ANGLE OF MAXIMUM SPEED OF COMBUSTION: 8
INDICATOR POWER: 1243.3
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FUEL CONSUMPTION PER HOUR: 933.00@ #/HR
ANGLE OF THE BEGINNING OF COMBUSTION: -12.000

ﬁ LOWEST HEAT OF COMBUSTION: 18458.600 BTU/#

NKSHAFT SPEED: 726.000 rev/min

CONSUMTION PER HOUR: 0.000 #/HR
NUMBER OF DISEL CYLINDERS: 16.000
HEATING VALUE OF GAS: 2@349.000 BTU/#
ADIOBATTIC EXPONENT: 1.390
DIAMETR OF CYLINDER: 2.30@¢ dm
STROKE OF PISTON: 2.792 dm
RADIUS OF CRANK: 1.392 dm
LENGTH OF CONNECTING ROD: 5.840 dm
COMPRESSION RATIO: 16.000
PRESSURE OF SUPERCHARGING: 7.800 PSI
TEMPERATURE OF AIR AT INPUT INTO DIESEL: 85.000 DEG F
ATMOSPHERIC PRESSURE: 1.033 kg/cm”2
EFFICIENCY OF COMPRESSOR: @.750
NUMBER OF STROKES OF DIESEL: 2.000
TEMP. DROUP OF AIR IN COOLER FOR AIR SUPERCHARGING: 30.090 DEG F
TEMP. RISE OF AIR AFTER TRANSFORM. OF KINETIC ENERGY: 3.000 DEG F
TEMPERATURE OF RESIDUAL GASES: 440.600 DEG F
COEFFICIENT OF RESIDUAL GASES: 2.030
TEMP. RISE OF AIR AS A RESULT OF HEAT FROM CYLINDER WALL: 4.009 DEG F
ANGLE OF CLOSING OF EXZHAUST VALVES: -130.000 grade PEKV
COEFFICIENT OF MOLECULAR CHANGE: 1.030
POWER OF DIESEL: 2500.90¢ HP
EFFICIENCY OF DIESEL: @.810

MAXIMUM TEMPERATURE: 5567

ANGLE OF THE BEG.OF COMBUSTION: -12
MAXIMUM PRESSURE: 1237

AVERAGE INDICATOR PRESSURE: 59.1
INDICATOR EFFICIENCY: 0.31

MAXIMUM VALUE OF X: ©.64

MAXIMUM SPEED OF PRESSURE INCREASE: 71
ANGLE OF MAXIMUM PRESSURE: 7

ANGLE OF MAXIMUM X: 30

ANGLE OF MAXIMUM SPEED OF COMBUSTION: 6
INDICATOR POWER: 1786.@

g ﬁ(;{/;




FUEL_CONSUMPTION_PER HOUR: 1189.9990 #/HR
ANGLE OF THE BEGINNING OF COMBUSTION: -13.000

THE LOWEST HEAT OF COMBUSTION: 18498.600 BTU/#
CRANKSHAFT SPEED: 821.000 rev/min
Q CONSUMTION PER HOUR: 0.000 #/HR
BER OF DISEL CYLINDERS: 16.000
HEATING VALUE OF GAS: 20349.000 BTU/#
ADIOBATTIC EXPONENT: 1.390 _
DIAMETR OF CYLINDER: 2.300 dm
STROKE OF PISTON: 2.79@ dm
RADIUS OF CRANK: 1.390 dm
LENGTH OF CONNECTING ROD: 5.840 dm
COMPRESSION RATIO: 16.000
PRESSURE OF SUPERCHARGING: 13.600 PSI
TEMPERATURE OF AIR AT INPUT INTO DIESEL: 100.000 DEG F
ATMOSPHERIC PRESSURE: 1.033 kg/cm”2
EFFICIENCY OF COMPRESSOR: 0.750
NUMBER OF STROKES OF DIESEL: 2.000
TEMP. DROUP OF AIR IN COOLER FOR AIR SUPERCHARGING: 95.000 DEG F
TEMP. RISE OF AIR AFTER TRANSFORM. OF KINETIC ENERGY: 3.000 DEG F
TEMPERATURE OF RESIDUAL GASES: 440.600 DEG F
COEFFICIENT OF RESIDUAL GASES: 0.030
TEMP. RISE OF AIR AS A RESULT OF HEAT FROM CYLINDER WALL: 4.000 DEG F
ANGLE OF CLOSING OF EXHAUST VALVES: -130.000 grade PKV
COEFFICIENT OF MOLECULAR CHANGE: 1.030
POWER OF DIESEL: 3300.000 HP
EFFICIENCY OF DIESEL: 0.810

‘IMUM TEMPERATURE: 5757

LLE OF THE BEG.OF COMBUSTION: -13
MAXIMUM PRESSURE: 1379

AVERAGE INDICATOR PRESSURE: 122.4
INDICATOR EFFICIENCY: 0.34

MAXIMUM VALUE OF X: .63

MAXIMUM SPEED OF PRESSURE INCREASE: 85
ANGLE OF MAXIMUM PRESSURE: 6

ANGLE OF MAXIMUM X: 22

ANGLE OF MAXIMUM SPEED OF COMBUSTION: 0
INDICATOR POWER: 2529.7
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FUEL CONSUMPTION PER HOUR: 1410.000 #/HR
ANGLE OF THE BEGINNING OF COMBUSTION: -15.000
THE LOWEST HEAT OF COMBUSTION: 18498.60@ BTU/#

f KSHAFT SPEED: 9502.000@ rev/min

,NCONSUMTION PER HOUR: ©.@0¢ #/HR

NUMBER OF DISEL CYLINDERS: 16.000

HEATING VALUE OF GAS: 20349.900 BTU/#

ADIOBATTIC EXPONENT: 1.390

DIAMETR OF CYLINDER: 2.300 dm

STROKE OF PISTON: 2.790 dm

RADIUS OF CRANK: 1.390 dm

LENGTH OF CONNECTING ROD: 5.849 dm

COMPRESSION RATIO: 16.000

PRESSURE OF SUPERCHARGING: 19.10@ PS3T

TEMPERATURE OF AIR AT INPUT INTO DIESEL: 105.00© DEG F
ATMOSPHERIC PRESSURE: 1.033 kg/cm”2

EFFICIENCY OF COMPRESSOR: 0.759

NUMBER OF STROKES OF DIESEL: 2.000

TEMP. DROUP OF AIR IN COOLER FOR AIR SUPERCHARGING: 130.00@¢ DEG F
TEMP. RISE OF AIR AFTER TRANSFORM. OF KINETIC ENERGY: 3.009¢ DEG F
TEMPERATURE OF RESIDUAL GASES: 440©.600 DEG F

COEFFICIENT OF RESIDUAL GASES: 0.030

TEMP. RISE OF AIR AS A RESULT OF HEAT FROM CYLINDER WALL: 8.000 DEG F
ANGLE OF CLOSING OF EXHAUST VALVES: -130.000 grade PKV
COEFFICIENT OF MOLECULAR CHANGE: 1.039

POWER OF DIESEL: 4000.000 HP

EFFICIENCY OF DIESEL: ©.819

1 MUM TEMPERATURE: 5682

: E OF THE BEG.OF COMBUSTION: -158

MAXIMUM PRESSURE: 1479

AVERAGE INDICATOR PRESSURE: 127.0

INDICATOR BFFICIENCY: ©.33

MAXIMUM VALUE OF X: @.59

MAXIMUM SPEED OF PRESSURE INCREASE: 85

ANGLE OF MAXIMUM PRESSURE: 6

ANGLE OF MAXIMUM X: 18 3
ANGLE OF MAXIMUM SPEED OF COMBUSTION: -16& (/cdkd
INDICATOR POWER: 2855.3 )
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Engine test sheet

. Date 8//&/7 &~ |start time 00 - l

Baro pressure"Hg = 0. (o Humidity G4
Ambiant temp. 7O Other

Main reason for test: RASG L (NN, EAN H P DATA

.
Cr &7V SAAPS Ho s, L ECGCA A //Q,éSSU/Zé: § A0 CATER ErLES

Engine configuration basic description: STO BASE L NE

injector timing setting o |lnjector part number 7 7o |

Pilot timeing start of injection: |

Notes on what happened: FAN PoéErr LT 2IeHT gt v3E

s THE  EF

significant findings of the test:

Files recorded

.LOG File/.prs [fileindi |time CO/HC/NOx |imep
s, e |WZBarE+§ ¥D| 1503

L3 .4 hgA BASE LD  |iCin £3
S o WYABASE [1VP3 1578570
EMI 1, 8 WeA pASe [INDY 5o
9 0 INGA BASE |{NDS 151,00
12 ALABASES (ADG (517

i3 1Y |NEABAsE | IAD 7

VE/T
200 —2f ped Co S r

SN
1)
\odm




File n8base.prs

o

—IMEP—Max Press——Max RPR——
1| 122.6 1709.6 83.3@+43°
2| 123.1. 1690.9 51.5@+00°
3| 101.4 1710.7 70.8@+133°
a| 118.3 1667.2 63.8@+13°
5/ 117.8 1693.6 53.2@+02°
6] 99.9 1702.1 51.3@+05°
7] 113.3 1690. 2 54.9@+01°
8l 117.7 1677.1 81.6@+118°
9| 114.2 1695. 4 53.28+65°

10| 134.8 1693.3 74.5@+06°

11| 115.3 1699.8 58.5@-99°

12} 120.1 1689.3 49.7@+03°

. 13| 127.1 1698.2 93.9@+134°
14| 122.0 1679.8 56.7@-46°

15| 132.0 1696.9 53.3@+08°

16| 146.2 1708.0 55.1@-153°

|

l

|

e




For 16 events:

=] ME P —=Max Press=— Max RPR=—=
I'\ 120.4+ 11.5}) 1693.9% 11i.8 62.8x 13.7
Max 146.2 1710.7 893.9




FUEL CONSUMPTION PER HOUR: 1387.000 #/HR
gLE OF THE BEGINNING OF COMBUSTION: -15.000
LOWEST HEAT OF COMBUSTION: 18458.000 BTU/#

ANKSHAFT SPEED: 900.000 rev/min
GAS CONSUMTION PER HOUR: ©.000 #/HR
NUMBER OF DISEL CYLINDERS: 16.009
HEATING VALUE OF GAS: 203495.009 BTU/#
ADIOBATTIC EXPONENT: 1.390
DIAMETR OF CYLINDER: 2.300 dm
STROKE OF PISTON: 2.7%20 dm
RADIUS OF CRANK: 1.3%0 dm
LENGTH OF CONNECTING ROD: 5.340 dm
COMPRESSION RATIO: 16.000
PRESSURE OF SUPERCHARGING: 20.000 PSI
TEMPERATURE OF AIR AT INPUT INTO DIESEL: 163.00¢ DEG F
ATMOSPHERIC PRESSURE: 1.833 kg/cm”2
EFFICIENCY OF COMPRESSOR: ©.750
NUMBER OF STROKES OF DIESEL: 2.000
TEMP. DROUP OF AIR IN COOLER FOR AIR SUPERCHARGING: 130.009 DEG F
TEMP. RISE OF AIR AFTER TRANSFORM. OF KINETIC ENERGY: 5.400 DEG F
TEMPERATURE OF RESIDUAL GASES: 449.000 DEG F
COEFFICIENT OF RESIDUAL GASES: ©.040
TEMP. RISE OF AIR AS A RESULT OF HEAT FROM CYLINDER WALL: 9.009 DEG F
ANGLE OF CLOSING OF EXHAUST VALVES: -130.000 grade PKV
COEFFICIENT OF MOLECULAR CHANGE: 1.03¢
POWER OF DIESEL: 4033.9000 HP
SFICIENCY OF DIESEL: ©.8990

MAXIMUM TEMPERATURE: 7397
ANGLE OF -THE BEG.OF COMBUSTION: -15
MAXIMUM PRESSURE: 1664

AVERAGE INDICATOR PRESSURE: 159.9
INDICATOR EFFICIENCY: @.41

MAXIMUM VALUE OF X: @.115

MAXIMUM SPEED OF PRESSURE INCREASE: 99
ANGLE OF MAXTIMUM PRESSURE: 8

ANGLE OF MAXIMUM X: 45

ANGLE OF MAXIMUM SPEEP OF COMBUSTION: 12
INDICATOR POWER: 3667.7

58/




DALE P27 LAS  SAvme
. T HAT THEMR  Jex  TESTere
Engine test sheet fjfzj gw@/ S CATE D 27 %/
, B8 s 3+ Dpirme pox
. Date |start time | ©/ 4" rerues THEy o
Baro pressure "Hg Humidity (‘if/l.—.ﬁr‘d e g,
f ) (1 5—77 ’é/"ELi"
Ambiant temp. Other o pues
Main reason fortest: BV DE#sIC / C iR DERL —
< Qi 7P AL f C / <7 & con v IS de ¢ A <J
EwTRE ENGIVE | (€ 1S SamPLEDd ©U wHOCE  EAGS
Engine configuration basic description: PBASE &« AN
injector timing setting & Ilnjector part number @70
Pilot timeing start of injection: l
Notes on what happened;
significant findings of the test:
Files recorded
.LOG File/prs lfileindi |time CO/HC/NOx |imep
St S8 — — /Yo N3 BASE
33, S¥ 1,49 TNY 534S
EMI
S, S$@ Y TS RASE
7. & ‘ /153 7l BASE C O Vel A-E D
g7 72 T |WIRAE A i.ss TA 7 BASE < C S
1 (& WEsase 4 1Ze2 48 RATE € ? v
i1 & putt PROBE
S (¢ (2.3 CO REHDK e~
' (938 P EET
[ 9 Y8 TN A Podgs z$meC ;’4/3
1T TNE #7(6% g&e) i
S5 459 :56
. St 1568 ¢




Engine test sheet

7O eNOGCNE

Date 5/ 7/9¢C |start time ]
Baro pressure "Hg 3O Humidity BE T R
Ambianttemp. (o Af/EX Other \R# 17 ¢<her $7(.3 |57o¢

Main reason fortest:  +£sT ANEW  tulGo ST Time cocrecT

7

[AN PoUtd DATA — RREAL 4 EURBO

Englne configuration basic description: BASE CrARDAEZD — EiS Assyy
#s 4 e CAM  LoBE  Cose RAD oM = I

injector timing setting O llnjector part number 322 @7@0 ]

Pilot timeing start of injection: ? J

Notes on what happened: et AN pDATA, Froverds foor sé&Emwr

CCLRLRCT  ON EAUSS oS 50 wh AT ZEAlly VERY Goot>

significant findings of the test: MEP  TudBo HAS  SLieHTEY  if1GHER
Al BOT NOT  oudr  RE. | EAPECTED, TROT  HAS /6 7
TAE HAs 2%,

Files recorded
LOG File/.prs |fileindi [time CO/HC/NOx [imep

EMI

o0l e LA

K BN 55/ —/ 230




Engine test sheet

Date 1) T (o start time  /2:57 2.

Baro pressure "Hg 29, &5 Humidity Lot
Ambient temp. (o Other

Ly /

Main reason fortest:  FIN(TH TRS7AG ZT00 nx, ¢ pack FAn HP @t upcs
Fo ¥ O pAETER S AL, i B fomas Fowb& L EYELY j 1 : '

K pRETER SAE. TR0 7 PowER LEVE Yy LEB{ BASS©@AD s COE gt

Engine configuration basic description: AL AIE.

injector timing setting o [Injector part number {2z (7 oo
Pilot timing start of injection: [

Notes on what happened: PRILET  EF adeT e dAlell
A AKX BAGRTER oo s VEAY GooD '
significant findings of the test: W HAVE. LE| :J:}; AL SIGABIEI AT

CHANGE (N FUEL FlLowd i ATYGE SCreirly DORSE AT Loio ,Dié&
HOTEVEL  AJ0% coss Ul Senf, [ QO GoEs Do, K7L [ DLE

Files recorded

Time 7/ Isnapshot File/.prs file indi CO/HC/NOx imep

/%‘;'ﬁ& 4 ?P

R i (s, o4, =70 LA38  LegetPLE
[T 28 S|7A7Z7 <qALTE

(55 3% Z N BT ol

[ YC J [, {0,202 Re JASe. oo O£
Lo 40 L 5 Lo, 197 1 78-29 T TR

7 ¢
[E5Y S 2/’. V/{;’ 227 429 LEM ST ‘:;fgé;,




Engine test sheet -t

Date \{"//7 e TA |start time A [
Baro pressure "Hg < &, & Humidity T P
Ambient temp. (p & Other £AL- #7<XS $&.7

Main reasen for test: 2488 = T RAMeNE T VWRE ¢ HyaeinG  TO

£ 103 eeTmls

Engine configuration basic description: FuLe WM ENTL RREE™ ronn

ALEED TO o ardeR. DT sk oMl TEAT i

injector timing setting o [injector part number {22 G7om I

Pilot timing start of injection: ‘ I

Notes on what happened 20,0 geaf a7 yowe A0 X BACK £ AT
GeooHP f 228 REAR

significant findings of the test: Yyl wif

Files recorded

Time snapshot File/.prs file indi CO/HC/NOx imep 74 i JEACK

12,27 | g Y200 WKZe

[ £F 93 2 2.32/.31 /139 § 7500 | .o
135/ i T 400 e

228 7 £ 4zi0| 7%

j13:42 091 "5 £ Yoo

[249 )0 L ¥ Teas

1258 O 3cw| /%

) 3.89:0% & L, 24@0

s Al 7 A / 2 3oeo

LD 80 /@ /véi"/?f///wc@ g_25o0l |24l

)Y, o TD /1 oy uey  [lbe H zotel .37

G207 &3 Tz Sref S [74 2 E_Jioo) /v 58

W 4e 7 i w7 12,28 7 200 -S¢

1/ 287 oo el ‘ 7 2200

[4193; £ 70r/ 298 1.5 o 2290 .8 G

)Y 48 /e 75/ w2 i1 3¢ ©w 2 0oa| _§8%

2500 [, o2&

' 17 B/ 1% [lo8?




Engine test sheet

OO T A S D < </ R
Date 725/ start time B
Baro pressure "Hg Humidity
Ambient temp. Other
Main reason for test:
Engine configuration basic description:
injector timing setting Injector part number
Pilot timing start of injection:
Notes on what happened:
significant findings of the test:
Files recorded A
snapshot File/.prs file indi CO/HC/NOx imep TH M| LATE
B B Y S o ZooD /L2 4G
] ST NI E o FEOP 1Y /D
20 wE /S, 3 b /o001 8 T7F
z/ /23] 1o¢ JIT.0Y L Loo | ). 723
Z 2 937,27 /15 3 $ (7281 /.2 @0
Z3 ATfei J in B d 1290]13 @o
: Z 3.3/ /81Z 3 3L NE
i 20 00 Z5 33/, [ 2§ 2. _Yz2e| 1, T &
J &30 22 2z i ) 190} /oo
i AT 27 i o ligzy
ISoY [ Lot PLEL 1,80/




Engine test sheet

/O |
. Date (-, — 9C |starttime /0. /S #r7’ {
Humidity 50 %

Baro pressure "Hg 0. A
Ambianttemp. ¢4 Other S5/. s — (o9
/

Main reasonfortest Con /R /7 ,5#58,AW& :2‘{3

ST

Engine configuration basic description:

injector timing setting o [Injector part number S22 £700 |
Pilot timeing start of injection: ]

ot REALAL O Y% P EAELAT ¢, 7.2

Notes on what happened: < o?
.4 FEAR ©F (2§ EraEMAS O

S ipt T A ey R g g o F Y e AT AT S
‘0 (e = AT g S Fin ,,»‘"g'j;’ e [P Fi g o

significant findings of the test: A
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Engine test sheet

C. o TiAUT (e of PREJ(BU Te ST

‘ ~ |Date o/13/9Ce |start time ‘ |
Baro pressure "Hg Humidity
Ambiant temp. Other

Main reason for test:

Engine configuration basic description:

injector timing setting ]lnjector part number
Pilot timeing start of injection: I

Notes on what happened:

significant findings of the test:

Files recorded
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Engine test sheet

Date

72 7%

start time

T FC

1

AN
Baro pressure "Hg

277

Humidity £ 2%

Ambiant temp.

/6~

Other #ZS (o<f

Main reason for test: ﬂ/;i_ﬁf, AW@ g)/i/ SRR vowd? m&é/@"
,'! '

Englne configuration basic description:

&=

injector timing setting

4

[Injector part number 5. #2R 7 &

Pilot timeing start of injection:

!

Notes on what happened:

{3:{1 TABwAwvP,

significant findings of the test:

DEFIMATELY el

FUEL A T ESE

(A TECTCELS

At FUEL  cAle RenT F7REY A1 7, St T 7 TG
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VelkY closé KeAodes
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4 Engine test sheet

. Date ?;/,5/1{?” © [start time ‘ l
Baro pressure "Hg Humidity
Ambiant temp. Other

Main reason for test: COTIATIE D /Cfg@Wi © 7 irEE

P AGE

Engine configuration basic description:

injector timing setting linjector part number ]
Pilot timeing start of injection: |

Notes on what happened:

significant findings of the test:

Files recorded

=% File/.prs |fileindi |time CO/HC/NOx |imep
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Engine test sheet

. Date "f/, /9 [start time 2, E€© |
Baro pressure "Hg 29.99 Humidity S oz
Ambient temp. 77. (e Other £AIG- M LS  SvaT S7f/

Main reason for test: :b((:,z(:%;{\ﬁﬁb( SE i“f/?f)o::: IR 3“} (AAEY , AR

. }
CPRESSURE. SPIKES FIXED, NEW EAUS SEASeRS S CAL | ol BRATED

@ tiow

B Engine configuration basic description: oSV H.

injector timing setting = ||njector part number {22 700o ]
Pilot timing start of injection: ]

Notes on what happened: AT #2850 L HAD 4 FAMTECTION 4700wl

FAMS Lo FiLeS AZE T Sudl, (A TEL T HINT 7L .

. significant findings of the test:
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Engine test sheet

ColTIAED  fona  PREV, [29GE

._ : IDate TS G [start time ]
. |Baro pressure "Hg Humidity
Ambient temp. Other
Main reason for test: RASEL A

Engine configuration basic description:

injector timing setting [lnjector part number [
Pilot timing start of injection: |

Notes on what happened: LS AN BEES  RHRE 2w N
L ATEL Eaide THAN T wESE TTaas

. significant findings of the test:
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Engine test sheet

- Lot [ s
.  |Date %//(ﬁ/ 7 start time L ]
' ...\7 |Baro pressure "Hg 20,/ Humidity S 3%
Ambient temp. wg Other

""Main reason for test: 4 S RASe i e

Engine configuration basic description: StH ComN D 710/85

injector timing setting o* [Injector part number S22 7000 ]
Pilot timing start of injection: I

Notes on what happened: INCET Dl WAS 2E640ED  BEALE o
significant findings of the test: 1M€i§? WAS HICHEZ THANS  PREV TesT JFUEL cet
. WwhAS LowRE QAD Fuaisyions W IBHER
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’ Engine test sheet

ConziBugep  FLRom o rHel PAGR_
‘ Date 9/iw/9 & |start time | -
Baro pressure "Hg ’ Humidity
Ambient temp. Other

Main reason for test:

Engine configuration basic description:

injector timing setting ‘ Ilnjector part number
Pilot timing start of injection:

Notes on what happened:

. significant findings of the test:

Files recorded e ‘ :

Time snapshot'’ [File/.prs file indi  [CO/HC/NOx imep HY ACK
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Engine test sheet

710

Date /1% /9 {start time I
Baro pressure "Hg 20,29 Humidity 52 % Kec 777
Ambient temp. Go Other £ /<D 95.9

Main reason for test: :?,?if;;/ fgf‘f%"'”@'@ APp T AL CHLe. . AR o Alox u/
P4

Ot Oy SrHeny  BRAC LBAPAES 0P ok WEW STYLE OF S aMPLE o,

GA EmSSon i UE oo,

Engine configuration basic description: ST O, ZASE

injector timing setting e~ Ilnjector part number $ze Foos [

Pilot timing start of injection: ]

Notes on what happened: CO% it pRAl ‘; EMERAC VERY CloS& . T FeEL
REWER *THése PImgeds

significant findings of the test:
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Engine test shest

o TED  (hom Tl PG,

. Date  <//9/%9 start time ]
Baro pressure "Hg Humidity
Ambient temp. Other

Main reason for test:

Engine configuration basic description:

injector timing setting |lnjector part number
Pilot timing start of injection:

- Notes on what happened:

. significant findings of the test:
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