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1st Derivative and PV Card
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Outline

• Basic “Engine Report” Information

• Engine Pressure vs. Time Traces (PT)

• First and Second Derivatives

• Engine PV Cards



2018 Users’ Group Conference 3

Reports
Data From Pressure



2018 Users’ Group Conference 4

Pressure vs. Time Traces (PT)
Averaged - Default
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Pressure vs. Time Traces (PT)
Individual Singles Scans
Averaged - Default
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Diesel Engine Report
Transwestern - WT-2
WT-202 CB 12 V250

Unit Id: Model: 12 V250 Date: 12-08-17 13:06:13
Unit Mfr: CB Serial No:

Stroke:  2 Offset(+ after TDC):  0.00 Engine runs:  CW and Left/Right Run No:  1

Fuel Flow Rate, SCFH *** Fuel Cost, $ / day *** Fuel Cost, ($/BHP-day) ***
Fuel Cons.,(BTU/BHP - hr) *** Engine COV(%) 64.3 Gas BTU (Lower HV) 950.0
Thermal Efficiency, % ***

Engine Speed, RPM  252

Comb. Max Rise PFP Comp Ref Exp Ref Exp Term Exhaust
Cyl # of Rack MEP IHP Start Rate Peak Firing Pressure (psi) Angle 20 BTDC 75 ATDC 150 ATDC Temp

Cycles Position (psi) (hp) BTDC (psi/deg) AVG STDDEV MAX MIN DELTA ATDC (psi) (psi) (psi) (°F)

L1   9 ???   99  344 3  23  576   45  661  495   69 24.4  241 H  131    8  764

L2   9 ???  110  378 1  23  458   50  519  363  -49 28.4  211  153    7  769

L3   9 ???  137  460 3  44  733   51  821  648  226 H 22.0  221  163 H    6  705

L4   9 ???  117  394 1  17  553  142  720  343   46 22.2  203 L  150    3 L  763

L5   1 ???  120  404 1  38  677 - Single Sample No Stats - 24.0  220  147    8  809

L6   9 ???   77  262 1   9  432  110  625  331  -75 17.5  227  134    6  721

R1   9 ???   54  178 4   8  361   31  430  332 -146 13.0  220   88    4  857 H

R2   9 ???  108  383 1  10  477   71  613  389  -30 25.8  219  151    4  750

R3   9 ???  106  333 1   8  398   83  551  326 -109 20.6  207  156    5  813

R4   9 ???  109  374 3  19  569   25  610  531   61 23.7  218  136    5  739

R5   9 ???  111  358 2  18  521   63  622  379   14 27.4  218  136    9 H   83 L

R6   9 ???    1    3 6   9  329    3  334  324 -178 L 359.2  215   27 L    5  309

Aux. Power:      50

Eng. Summary:     96   3874   2  19    492    61    91 53.1  218  131    6   674

Eng. Spread:  142%  142% 5° 195%   82%  226% 346.2°   18%  104%  105%   774

Observations and Recommendations

Analyst Signature: 05/30/18 09:51:59 AM

Reports
Modified Data From Pressure
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Normal Pressure vs. Time Trace (PT)
Averaged - Default
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Normal PT and 1st Derivative
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Normal PT and 1st Derivative
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Normal PT and 1st Derivative
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MPRR from 1st Derivative

Diesel
Natural Gas

Main Factors That Affect MPRR-

1. Combustion Start

2. Air/Fuel Ratio
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Normal PT 2nd Derivative 1
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SOC from 2nd Derivative

Diesel Natural Gas

Main Factors That Affect SOC-

1. Timing

2. Fuel Atomization
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Engine Pressure vs. Volume
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Power Stroke Re-Expansion

Peak Pressure

Combustion Stroke

Exhaust Blowdown

4-Stroke – Pressure – Volume Card
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2-Stroke - Positive HP vs. Negative HP

𝐻orsepower =
𝑃 𝐿 𝐴 𝑁

33000

P

V
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P𝑜𝑤𝑒𝑟 =
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑘 −𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑘

𝑇𝑖𝑚𝑒 (𝑅𝑃𝑀)

𝑊𝑜𝑟𝑘 = 𝐹𝑜𝑟𝑐𝑒 𝑥 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑆𝑡𝑟𝑜𝑘𝑒 from one degree to the next degree

HP = Power/33000

𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 = 𝑆𝑎𝑚𝑝𝑙𝑒𝑑 𝑎𝑡 𝑒𝑣𝑒𝑟𝑦 𝐶𝑟𝑎𝑛𝑘𝑎𝑛𝑔𝑙𝑒

Horsepower = Work/Time
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4-Stroke - Positive HP vs. Negative HP
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Ignition Timing Affects on PV
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Rich

Leaner

Misfire

Dead

Air/Fuel Ratio Affects on PV
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TDC Affects on PV
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Compare HP to Load

Compressor HP

Engine HP
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Thanks For Listening


