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FeaturesFeatures

1. Built1. Built --in library of core analysis functions for the Pressure, Temperatin library of core analysis functions for the Pressure, Temperature and ure and 

Heat release, etc.Heat release, etc.

2. It is available for the Gasoline, Diesel and LPG/LNG Engine. 2. It is available for the Gasoline, Diesel and LPG/LNG Engine. 

3. It will handle both the 23. It will handle both the 2--cycle and 4cycle and 4--cycle engine.cycle engine.

4. It operates on Windows (95/98(Me)/NT/2000/Xp).4. It operates on Windows (95/98(Me)/NT/2000/Xp).

5. High Cost Performance,  starting from $8,300.5. High Cost Performance,  starting from $8,300.-- (including hardware)(including hardware)

Suitable For The In Suitable For The In –– Vehicle TestVehicle Test
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System ConfigurationSystem Configuration

DL750DL750

WE7000WE7000

Transient Test Transient Test 
In VehicleIn Vehicle

TDC pulseTDC pulse

Cylinder pressureCylinder pressure
(Max. 8 Cylinders)(Max. 8 Cylinders)
Intake manifold pressureIntake manifold pressure
..
..
Other signalsOther signals

Crank angle pulseCrank angle pulse
1.0 CA1.0 CA
0.5 CA0.5 CA
0.25 CA0.25 CA
0.1 CA0.1 CA

DL708EDL708E
DL716DL716

EXTEXT --CLKCLK

TRIGTRIG

Sensor SignalsSensor Signals

EngineEngine DynamoDynamo

SteadySteady--state Teststate Test

Ether netEther net

RealReal--time monitoring!time monitoring!

OffOff --lineline

Crank angle graphCrank angle graph

Cycle graphCycle graph

OffOff --line Analysisline Analysis

The checker The checker 
of the number of the number 
of pulsesof pulses

Numeric analysis dataNumeric analysis data

Numeric analysis dataNumeric analysis data

WVF fileWVF file

CSV file:CSV file:
Numeric analysis dataNumeric analysis data
Averaged crank angle graph dataAveraged crank angle graph data
Cycle graph dataCycle graph data
Raw crank angle graph dataRaw crank angle graph data

Crank angle graphCrank angle graph
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Modules for Combustion AnalysisModules for Combustion Analysis

DL708EDL708E
701853701853

DL750DL750
701251701251

WE7000WE7000
707272707272

WE7000WE7000
707275707275

ModuleModule

SlotSlot
Input channelInput channel

Maximum Maximum 
sampling ratesampling rate

A/D conversion A/D conversion 
resolutionresolution

IsolatedIsolated
22--Channel Channel 
ModuleModule

IsolatedIsolated
22--Channel Channel 
ModuleModule

IsolatedIsolated
44--Channel Channel 
ModuleModule

IsolatedIsolated
22--Channel Channel 
ModuleModule

8 slots8 slots
8CH8CH

8 slots8 slots
16CH16CH

4 slots4 slots
16CH16CH

8 slots8 slots
16CH16CH

100KS/s100KS/s 1MS/s1MS/s 100KS/s100KS/s 1MS/s1MS/s

16Bit16Bit 14Bit14Bit16Bit16Bit 16Bit16Bit

Relation between a sampling rate and the measurement rangeRelation between a sampling rate and the measurement range
100KS/s100KS/s•• 0.5CA 0.5CA -- about 8000rpmabout 8000rpm 0.1CA 0.1CA -- about 1600rpmabout 1600rpm
1MS/s1MS/s •• 0.5CA 0.5CA -- about 80000rpmabout 80000rpm 0.1CA 0.1CA -- about 16000rpmabout 16000rpm
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Input DataInput Data

1. Measuring signals 1. Measuring signals Max. 16CHMax. 16CH
Cylinder pressureCylinder pressure Max. 8CH(8 cylindersMax. 8CH(8 cylinders ••

Intake manifold pressureIntake manifold pressure 1CH1CH
Intake manifold temperatureIntake manifold temperature 1CH1CH
Fuel consumptionFuel consumption 1CH1CH
Revolutions per minuteRevolutions per minute 1CH1CH
Other signalsOther signals Max. 15CHMax. 15CH

2. Crank angle pulse2. Crank angle pulse
1.0CA,  0.5CA,  0.25CA,  0.1CA1.0CA,  0.5CA,  0.25CA,  0.1CA

3. Number of cycles3. Number of cycles
Max. 800 cycles.Max. 800 cycles.
You can divide measured data of up to 25000 cycles into divisionYou can divide measured data of up to 25000 cycles into divisions of s of 
arbitrary size (up to 800 cycles), and perform analysis.arbitrary size (up to 800 cycles), and perform analysis.
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TDC CorrectionTDC Correction

Peak Point ( 0.01CA unit )Peak Point ( 0.01CA unit )
The value acquired from secondary regression of the 10 data before and 
after the maximum pressure point

TDC correction value(current angular resolution)TDC correction value(current angular resolution)

Volume calculation correction value (0.01CA unit)Volume calculation correction value (0.01CA unit)

Crank angle pulseCrank angle pulse

TDC pulseTDC pulse

Cylinder pressureCylinder pressure
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Rotation and Cylinder to Cylinder Offset CorrectionRotation and Cylinder to Cylinder Offset Correction

1 cycle = 720CA1 cycle = 720CA

TDC pulse is generated for every 360CA.TDC pulse is generated for every 360CA.

Angle at maximum pressure < +180CAAngle at maximum pressure < +180CA
oror

--180CA < Angle at maximum pressure180CA < Angle at maximum pressure
At this condition, it shifts 360CA.At this condition, it shifts 360CA.

1. Rotational offset correction 1. Rotational offset correction 

2. Cylinder2. Cylinder--toto--cylinder offset correctioncylinder offset correction

Offset angle = 720CA  /  Number of cylindersOffset angle = 720CA  /  Number of cylinders

There is a possibility to get the 1/2 cycle lag in the 4 cycle, There is a possibility to get the 1/2 cycle lag in the 4 cycle, Intake Intake –– Compression Compression 
–– Power (Ignition) Power (Ignition) –– Exhaust because we use one pulse per revolution like a TDC Exhaust because we use one pulse per revolution like a TDC 
pulse as a trigger.  pulse as a trigger.  
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Absolute Pressure CorrectionAbsolute Pressure Correction

Cylinder pressure

deg1 deg2

Padj1 Padj2 Padj3 Padj4

deg1 deg2 deg1 deg2 deg1 deg2

Pin1 Pin2 Pin3 Pin4

PPnn = = PinPinnn -- PadjPadjnn + + PxPxnn

deg1 deg2

Average cylinder pressure

Padj

PPnn = = PinPinnn -- PadjPadj + + PxPxnn

Method 1 : By using of averaging value of each cycleMethod 1 : By using of averaging value of each cycle

Pin1 Pin2 Pin3 Pin4

Px •Intake manifold pressure(measurement) or
• •A t mospheric pressure + Boost pressure(manual input)

Average pressure between deg1 and deg2

Method 2 : By using of averaging value of all cyclesMethod 2 : By using of averaging value of all cycles
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Engine and Other Parameters for SetupEngine and Other Parameters for Setup

•• ConCon--rod length (mm)rod length (mm)
•• Bore diameter (mm)Bore diameter (mm)
•• Piston offset (mm)Piston offset (mm)
•• Stroke length (mm)Stroke length (mm)
•• Clearance volume (cmClearance volume (cm33))
•• Compression ratioCompression ratio

•• Ratio for judging angle of Combustion mass Ratio for judging angle of Combustion mass 
rate N%(%)rate N%(%)

•• Absolute pressure correction methodAbsolute pressure correction method
•• Number of data items for judging start point Number of data items for judging start point 
and end point of combustionand end point of combustion

•• Suction volumetric efficiency(%)Suction volumetric efficiency(%)
•• Revolutions per minute (rpm)Revolutions per minute (rpm)
•• Gas constant( * 9.80665 J/kg.K)Gas constant( * 9.80665 J/kg.K)
•• Fuel consumption(cmFuel consumption(cm33/sec)/sec)
•• Specific gravity(g/cmSpecific gravity(g/cm33))
•• Ratio of specific heatRatio of specific heat
•• Atmospheric pressure (Atmospheric pressure (kPakPa))
•• Boost pressure (Boost pressure (kPakPa))
•• Atmospheric temperature (deg C)Atmospheric temperature (deg C)

When the value of N points is positive continuously before When the value of N points is positive continuously before 
dQmaxdQmax, the first angle which just changed to positive is made , the first angle which just changed to positive is made 
into the start point of combustion.into the start point of combustion.
When the value of N points is negative continuously after When the value of N points is negative continuously after 
dQmaxdQmax, the first angle which just changed to negative is made , the first angle which just changed to negative is made 
into the end point of combustion.into the end point of combustion.
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Sequence of On Sequence of On –– Line Real Time MonitoringLine Real Time Monitoring

Uncorrected Uncorrected 
1 cycle data1 cycle data

Rotational offset Rotational offset 
correctioncorrection

TDC correctionTDC correction

Absolute pressure Absolute pressure 
correctioncorrection

CalculationCalculation

Corrected Data vs.Corrected Data vs.
Crank angleCrank angle

Numeric analysis Numeric analysis 
datadata
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Crank Angle Graph at On Crank Angle Graph at On –– Line Real Time MonitoringLine Real Time Monitoring

•• Cylinder pressure Cylinder pressure -- Crank angle graphCrank angle graph

•• Rate of cylinder pressure rise Rate of cylinder pressure rise -- Crank angle graphCrank angle graph

•• Cylinder pressure Cylinder pressure -- Piston displacement graphPiston displacement graph

•• Amount of heat release Amount of heat release -- Crank angle graphCrank angle graph

•• Rate of heat release Rate of heat release -- Crank angle graphCrank angle graph

•• Combustion mass rate Combustion mass rate -- Crank angle graphCrank angle graph

•• Cylinder gas temperature Cylinder gas temperature -- Crank angle graphCrank angle graph

•• Other signals Other signals -- Crank angle graphCrank angle graph
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Numeric Analysis Data Items at On Numeric Analysis Data Items at On –– Line Real Time MonitoringLine Real Time Monitoring

•• Maximum cylinder pressure Maximum cylinder pressure 

and its crank angleand its crank angle

•• Maximum rate of pressure rise Maximum rate of pressure rise 

and its crank angleand its crank angle

•• IMEPIMEP

•• PMEPPMEP

•• NMEPNMEP

•• Maximum cylinder gas temperature Maximum cylinder gas temperature 

and its crank angleand its crank angle

•• Maximum rate of heat release Maximum rate of heat release 

and its crank angleand its crank angle

•• Maximum amount of  heat release Maximum amount of  heat release 

and its crank angleand its crank angle

•• Angle at Combustion mass rate at N%Angle at Combustion mass rate at N%

•• Start point of combustionStart point of combustion
•• End point of combustionEnd point of combustion
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Crank Angle Graph in Off Crank Angle Graph in Off –– Line AnalysisLine Analysis

•• Cylinder pressure Cylinder pressure -- Crank angle graphCrank angle graph
•• Rate of cylinder pressure rise Rate of cylinder pressure rise -- Crank angle graphCrank angle graph
•• Amount of heat release Amount of heat release -- Crank angle graphCrank angle graph
•• Rate of heat release Rate of heat release -- Crank angle graphCrank angle graph
•• Combustion mass rate Combustion mass rate -- Crank angle graphCrank angle graph
•• Cylinder gas temperature Cylinder gas temperature -- Crank angle graphCrank angle graph
•• Cylinder pressure Cylinder pressure -- Piston displacement graphPiston displacement graph
•• Logarithmic cylinder pressureLogarithmic cylinder pressure
•• -- Logarithmic piston displacement graphLogarithmic piston displacement graph
•• Polytrophic index Polytrophic index -- Crank angle graphCrank angle graph
•• Ratio of specific heat Ratio of specific heat -- Crank angle graphCrank angle graph
•• Other signals Other signals -- Crank angle graphCrank angle graph
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Cycle Graph in Off Cycle Graph in Off –– Line AnalysisLine Analysis

•• Maximum cylinder pressure Maximum cylinder pressure -- Cycle graphCycle graph
•• Angle at maximum cylinder pressure Angle at maximum cylinder pressure -- Cycle graphCycle graph
•• Maximum rate of pressure rise Maximum rate of pressure rise -- Cycle graphCycle graph
•• Angle at maximum rate of cylinder pressure riseAngle at maximum rate of cylinder pressure rise

-- Cycle graphCycle graph
•• IMEP IMEP -- Cycle graphCycle graph
•• PMEP PMEP -- Cycle graphCycle graph
•• NMEP NMEP -- Cycle graphCycle graph
•• Maximum cylinder gas temperature Maximum cylinder gas temperature 

-- Cycle graphCycle graph
•• Angle at Maximum cylinder temperatureAngle at Maximum cylinder temperature

-- Cycle graphCycle graph
•• Maximum amount of heat release Maximum amount of heat release 

-- Cycle graphCycle graph
•• Angle at maximum amount of heat releaseAngle at maximum amount of heat release

-- Cycle graphCycle graph
•• Maximum rate of heat release Maximum rate of heat release -- Cycle graphCycle graph
•• Angle at maximum rate of heat release Angle at maximum rate of heat release -- Cycle graphCycle graph
•• Angle at Combustion mass rate at N% Angle at Combustion mass rate at N% -- Cycle graphCycle graph
•• Other signals Other signals -- Cycle graphCycle graph
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Numeric Analysis Data Items in Off Numeric Analysis Data Items in Off –– Line AnalysisLine Analysis

•• The average value, standard deviation and rate of change of  tThe average value, standard deviation and rate of change of  the following items are  he following items are  

available.available.

•• Maximum cylinder pressure Maximum cylinder pressure 

•• Maximum rate of pressure rise Maximum rate of pressure rise 

•• IMEPIMEP

•• PMEPPMEP

•• NMEPNMEP

•• Maximum cylinder gas temperatureMaximum cylinder gas temperature

•• Maximum rate of heat releaseMaximum rate of heat release

•• Maximum amount of  heat releaseMaximum amount of  heat release

•• Angle at Combustion mass rate N%Angle at Combustion mass rate N%

•• Average start point of combustionAverage start point of combustion
•• Average end point of combustionAverage end point of combustion
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Converting the Analysis Data to CSV fileConverting the Analysis Data to CSV file

1. Engine and Other Parameters for Setup1. Engine and Other Parameters for Setup
2. Numeric analysis data items2. Numeric analysis data items
3. Averaged crank angle graph data3. Averaged crank angle graph data

Cylinder pressure / Logarithmic Cylinder pressure / piston dCylinder pressure / Logarithmic Cylinder pressure / piston displacementisplacement
Rate of cylinder pressure rise / Amount of heat release / RaRate of cylinder pressure rise / Amount of heat release / Rate of heat releasete of heat release
Combustion mass rate / Cylinder gas temperature / PolytrophiCombustion mass rate / Cylinder gas temperature / Polytrophi c indexc index
Other signals / Measurement dataOther signals / Measurement data

4. Cycle graph data4. Cycle graph data
Maximum cylinder pressure / Angle at maximum cylinder pressuMaximum cylinder pressure / Angle at maximum cylinder pressurere
Maximum rate of pressure rise / Angle at maximum rate of cylMaximum rate of pressure rise / Angle at maximum rate of cylinder pressure riseinder pressure rise
Compression/expansion work / Pumping loss / IMEP / PMEP / NMCompression/expansion work / Pumping loss / IMEP / PMEP / NMEPEP
Maximum cylinder gas temperature / Angle at Maximum cylinderMaximum cylinder gas temperature / Angle at Maximum cylinder gas temperaturegas temperature
Maximum amount of heat release / Angle at maximum amount of Maximum amount of heat release / Angle at maximum amount of heat releaseheat release
Maximum rate of heat release / Angle at maximum rate of heatMaximum rate of heat release / Angle at maximum rate of heatreleaserelease
Angle at Combustion mass rate N%Angle at Combustion mass rate N%
Start point of combustion / End point of combustionStart point of combustion / End point of combustion
Other signals / Measurement dataOther signals / Measurement data

5. Every crank angle graph data of each 5. Every crank angle graph data of each Cycle(xxxCycle(xxx--all.csvall.csv))
Cylinder pressure / Rate of cylinder pressure riseCylinder pressure / Rate of cylinder pressure rise
Amount of heat release / Rate of heat releaseAmount of heat release / Rate of heat release
Combustion mass rate / Cylinder gas temperatureCombustion mass rate / Cylinder gas temperature
Other signals / Measurement dataOther signals / Measurement data
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Engine and Other Parameters for Setup in CSV fileEngine and Other Parameters for Setup in CSV file

<M anually Input D ata Item s>
C alculated TD C  correction value(C A) 4.82E+01
Num ber of cylinders 1
C hannel-by-channel TD C  correction value(C A) 4.80E+01
C hannel-by-channel calibration factor A 1.00E+03
C hannel-by-channel calibration factor B 0.00E+00
C hannel-by-channel not available(1: Yes) 0
Starting angle of correction interval(C A) -1.80E+02
Ending angle of correction interval(C A) -1.79E+02
C hannel nam e P1
Atm ospheric pressure(kPa) 1.02E+02
Stroke(m ) 1.06E-01
C on-rod length(m ) 1.80E-01
Piston offset(m ) 0.00E+00
Bore(m ) 1.10E-01
C learance volum e(m 3) 6.30E-05
Fuel consum ption(m 3/sec) 1.00E-06
Specific gravity 8.00E-01
Revolutions per m inute(rpm ) 1.20E+03
Suction volum etric efficiency(%) 8.00E+01
Atm ospheric tem perature(degC ) 3.14E+01
G as constant 2.93E+01
Ratio of specific heat 1.32E+00
C om pression ratio
Boost pressure(kPa) 0.00E+00
Ratio for judging angle of com bustion m ass rate N%(%) 5.00E+01
Num ber of cylinders 1.00E+00
M ethod of absolute pressure correction Absolute pressure correction for each cycle
Num ber of data item s for judging start point of com bustion 3
Num ber of data item s for judging end point of com bustion 3
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Numeric Analysis Data Items in CSV FileNumeric Analysis Data Items in CSV File

<C alculation D ata Item s: Num eric D ata Item s>
Averaged m axim um  cylinder pressure(kPa) 5.03E+03
Standard deviation of m axim um  cylinder pressure(kPa) 2.55E+02
Rate of change in m axim um  cylinder pressure(%) 5.08E+00
Averaged m axim um  rate of cylinder pressure rise(kPa/deg) 1.28E+02
Standard deviation of m axim um  rate of cylinder pressure rise(kPa/deg) 2.04E+01
Rate of change in m axim um  rate of cylinder pressure rise(%) 1.60E+01
Piston displacem ent(m 3) 1.01E-03
Averaged NM EP(kPa) 1.10E+02
Standard deviation of NM EP(kPa) 1.50E+01
Rate of change in NM EP(%) 1.36E+01
Averaged IM EP(kPa) 3.31E+02
Standard deviation of IM EP(kPa) 1.52E+01
Rate of change in IM EP(%) 4.59E+00
Averaged PM EP(kPa) -2.21E+02
Standard deviation of PM EP(kPa) 1.19E+00
Rate of change in PM EP(%) -5.42E-01
Averaged m axim um  cylinder gas tem perature(degC ) 1.22E+03
Standard deviation of m axim um  cylinder gas tem perature(degC ) 2.31E+01
Rate of change in m axim um  cylinder gas tem perature(%) 1.89E+00
Averaged m axim um  rate of heat release(J/deg) 2.48E+01
Standard deviation of m axim um  rate of heat release(J/deg) 1.76E+00
Rate of change in m axim um  rate of heat release(%) 7.09E+00
Averaged m axim um  am ount of heat release(J) 1.30E+03
Standard deviation of m axim um  am ount of heat release(J) 3.01E+02
Rate of change in m axim um  am ount of heat release(%) 2.33E+01
Averaged angle at com bustion m ass rate N%(C A) 4.67E+01
Standard deviation of angle at com bustion m ass rate N%(C A) 4.17E+01
Rate of change in angle at com bustion m ass rate N%(%) 8.94E+01
Average start point of com bustion(point a)(C A) 1.02E+01
Average end point of com bustion(point b)(C A) 1.28E+02
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Averaged Crank Angle and Cycle Graph In CSV FileAveraged Crank Angle and Cycle Graph In CSV File

<C alculation D ata Item s: 720-C A D ata Item s>1C H 1C H 1C H 1C H 1C H
Angle Average cylinder pressure(kPa)Logarithm ic average cylinder pressure(kPa)Piston displacem ent(m ) Rate of cylinder volum e increase(m 3/deg)C ylinder volum e(m 3)

-360 1.90E+02 2.28E+00 2.67E-07 3.18E-08 6.30E-05
-359 1.80E+02 2.26E+00 1.41E-05 2.30E-07 6.31E-05
-358 1.71E+02 2.23E+00 4.87E-05 4.29E-07 6.34E-05
-357 1.62E+02 2.21E+00 1.04E-04 6.27E-07 6.40E-05
-356 1.53E+02 2.18E+00 1.81E-04 8.25E-07 6.47E-05
-355 1.45E+02 2.16E+00 2.78E-04 1.02E-06 6.56E-05
-354 1.37E+02 2.14E+00 3.96E-04 1.22E-06 6.67E-05
-353 1.29E+02 2.11E+00 5.35E-04 1.42E-06 6.80E-05
-352 1.22E+02 2.09E+00 6.94E-04 1.61E-06 6.96E-05
-351 1.15E+02 2.06E+00 8.74E-04 1.81E-06 7.13E-05
-350 1.09E+02 2.04E+00 1.07E-03 2.00E-06 7.32E-05
-349 1.03E+02 2.01E+00 1.29E-03 2.19E-06 7.53E-05

<C alculation D ata Item s: C ycle D ata Item s> 1C H 1C H 1C H 1C H 1C H
C ycle M axim um  cylinder pressure(kPa)C rank angle at m axim um  cylinder pressure(C A)M axim um  rate of cylinder pressure rise(kPa/deg)C rank angle at m axim um  rate of cylinder pressure rise(C A)C om pression/expansion w ork(J)

1 4.89E+03 1.00E+00 1.14E+02 -1.00E+01 3.56E+02
2 5.23E+03 0.00E+00 1.45E+02 -1.10E+01 3.41E+02
3 5.11E+03 0.00E+00 1.31E+02 -9.00E+00 3.36E+02
4 5.12E+03 0.00E+00 1.33E+02 -9.00E+00 3.36E+02
5 5.03E+03 1.00E+00 1.30E+02 -1.10E+01 3.47E+02
6 4.95E+03 0.00E+00 1.26E+02 -1.00E+01 3.57E+02
7 4.50E+03 2.00E+00 8.91E+01 -8.00E+00 3.55E+02
8 4.45E+03 3.00E+00 8.08E+01 -6.00E+00 3.71E+02
9 4.95E+03 3.00E+00 1.09E+02 -7.00E+00 3.64E+02
10 4.75E+03 1.00E+00 1.12E+02 -8.00E+00 3.50E+02
11 5.03E+03 0.00E+00 1.24E+02 -9.00E+00 3.45E+02
12 5.02E+03 0.00E+00 1.33E+02 -1.30E+01 3.46E+02
13 5.02E+03 2.00E+00 1.10E+02 -1.40E+01 3.49E+02
14 5.12E+03 0.00E+00 1.43E+02 -1.20E+01 3.22E+02
15 4.99E+03 2.00E+00 1.14E+02 -7.00E+00 3.58E+02
16 5.45E+03 1.00E+00 1.46E+02 -9.00E+00 3.47E+02
17 4.80E+03 2.00E+00 1.07E+02 -9.00E+00 3.64E+02
18 5.01E+03 1.00E+00 1.25E+02 -1.00E+01 3.42E+02
19 5.23E+03 0.00E+00 1.45E+02 -1.00E+01 3.31E+02
20 5.02E+03 1.00E+00 1.31E+02 -9.00E+00 3.56E+02
21 4.96E+03 1.00E+00 1.31E+02 -1.00E+01 3.37E+02

Averaged Crank Angle DataAveraged Crank Angle Data

Cycle DataCycle Data
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Every Crank Angle Graph Data of Each Cycle(Every Crank Angle Graph Data of Each Cycle(xxxxxx--all.all.csvcsv) in CSV File) in CSV File

<1 C ycle> 1C H 1C H 1C H 1C H 1C H 1C H 1C H
Angle C ylinder pressure(kPa)Logarithm ic cylinder pressure(kPa)Rate of cylinder pressure rise(kPa/deg)C ylinder gas tem perature(degC )Rate of heat release(J/deg)Am ount of heat release(J)C om bustion m ass rate(%)

-360 1.96E+02 2.29E+00 -4.08E+00 -2.31E+02 -7.78E-01 0.00E+00 0.00E+00
-359 1.88E+02 2.27E+00 -8.83E+00 -2.33E+02 -1.56E+00 0.00E+00 0.00E+00
-358 1.81E+02 2.26E+00 -6.88E+00 -2.34E+02 -1.04E+00 0.00E+00 0.00E+00
-357 1.74E+02 2.24E+00 -7.19E+00 -2.35E+02 -9.86E-01 0.00E+00 0.00E+00
-356 1.67E+02 2.22E+00 -7.96E+00 -2.36E+02 -1.04E+00 0.00E+00 0.00E+00
-355 1.58E+02 2.20E+00 -8.06E+00 -2.38E+02 -9.84E-01 0.00E+00 0.00E+00
-354 1.51E+02 2.18E+00 -7.65E+00 -2.39E+02 -8.36E-01 0.00E+00 0.00E+00
-353 1.43E+02 2.16E+00 -8.17E+00 -2.40E+02 -9.01E-01 0.00E+00 0.00E+00
-352 1.34E+02 2.13E+00 -8.33E+00 -2.41E+02 -9.17E-01 0.00E+00 0.00E+00
-351 1.26E+02 2.10E+00 -7.88E+00 -2.42E+02 -8.11E-01 0.00E+00 0.00E+00
-350 1.19E+02 2.07E+00 -7.52E+00 -2.43E+02 -7.40E-01 0.00E+00 0.00E+00
-349 1.11E+02 2.05E+00 -7.00E+00 -2.44E+02 -6.38E-01 0.00E+00 0.00E+00
-348 1.05E+02 2.02E+00 -6.60E+00 -2.45E+02 -5.70E-01 0.00E+00 0.00E+00
-347 9.85E+01 1.99E+00 -5.27E+00 -2.46E+02 -2.72E-01 0.00E+00 0.00E+00
-346 9.40E+01 1.97E+00 -4.90E+00 -2.47E+02 -1.93E-01 0.00E+00 0.00E+00
-345 8.87E+01 1.95E+00 -4.29E+00 -2.47E+02 -6.65E-02 0.00E+00 0.00E+00
-344 8.55E+01 1.93E+00 -3.25E+00 -2.47E+02 2.07E-01 0.00E+00 0.00E+00
-343 8.20E+01 1.91E+00 -3.31E+00 -2.47E+02 1.74E-01 0.00E+00 0.00E+00
-342 7.90E+01 1.90E+00 -2.73E+00 -2.47E+02 3.31E-01 0.00E+00 0.00E+00
-341 7.65E+01 1.88E+00 -2.38E+00 -2.47E+02 4.31E-01 0.00E+00 0.00E+00
-340 7.42E+01 1.87E+00 -1.96E+00 -2.47E+02 5.57E-01 0.00E+00 0.00E+00
-339 7.25E+01 1.86E+00 -1.85E+00 -2.47E+02 5.93E-01 0.00E+00 0.00E+00
-338 7.05E+01 1.85E+00 -1.98E+00 -2.46E+02 5.43E-01 0.00E+00 0.00E+00
-337 6.87E+01 1.84E+00 -1.17E+00 -2.46E+02 8.28E-01 0.00E+00 0.00E+00
-336 6.80E+01 1.83E+00 -1.15E+00 -2.45E+02 8.54E-01 0.00E+00 0.00E+00
-335 6.65E+01 1.82E+00 -9.17E-01 -2.45E+02 9.44E-01 0.00E+00 0.00E+00
-334 6.62E+01 1.82E+00 -2.08E-01 -2.44E+02 1.26E+00 0.00E+00 0.00E+00
-333 6.57E+01 1.82E+00 -1.06E+00 -2.43E+02 9.30E-01 0.00E+00 0.00E+00
-332 6.45E+01 1.81E+00 -2.50E-01 -2.42E+02 1.28E+00 0.00E+00 0.00E+00
-331 6.52E+01 1.81E+00 4.38E-01 -2.41E+02 1.65E+00 0.00E+00 0.00E+00
-330 6.52E+01 1.81E+00 6.04E-01 -2.40E+02 1.78E+00 0.00E+00 0.00E+00
-329 6.65E+01 1.82E+00 1.10E+00 -2.38E+02 2.10E+00 0.00E+00 0.00E+00
-328 6.72E+01 1.83E+00 5.83E-01 -2.36E+02 1.92E+00 0.00E+00 0.00E+00
-327 6.80E+01 1.83E+00 1.60E+00 -2.34E+02 2.52E+00 0.00E+00 0.00E+00
-326 7.02E+01 1.85E+00 1.69E+00 -2.31E+02 2.70E+00 0.00E+00 0.00E+00
-325 7.12E+01 1.85E+00 1.31E+00 -2.29E+02 2.59E+00 0.00E+00 0.00E+00
-324 7.30E+01 1.86E+00 1.56E+00 -2.27E+02 2.85E+00 0.00E+00 0.00E+00


