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Basic Analysis Tools
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Basic Analysis Tools

Main Engine Wartsila TRTA72U-B
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Basic Analysis Tools

Main Engine Wartsila TRTA72U-B
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Total Power

Sea I'rial Resnlts

Basic Analysis Tools
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2-Stroke Analysis

MAIN ENGINE 9RTAS4

40.0

2005

00.0 -

a0.0 -

B0.0 -

A0.0 -

200

2-Stroke Cycle f{ ——Peak Pressure

Flame Spread

Max Compression

Ignition—

4

Pressure (Pcomp)

I Induction

|
Compression/
|

0.0 ~r—r—r—r—r—r=

The PA diagram
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versus angle.
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2-Stroke Analysis

MAIN ENGINE 9RTAS4
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The PV graph, sometimes called an
Indicator Card, is used to determine the
power each cylinder develops. The Mean
Indicated Pressure is represented by the
area within the trace loop.
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2-Stroke Analysis

MAIN ENGINE 9R.TAS4

Ignition Points

2-Stroke Derivative Tr{a%t
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2-Stroke Analysis
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2-Stroke Analysis

2-5troke Analysis
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2-Stroke Analysis

Trading Company - Cargo Ship
Large 2 Stroke
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: injector needle.
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2-Stroke Analysis

Trading Company - Cargo Ship
Large 2 Stroke
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2-Stroke Analysis
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poor atomisation.
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2-Stroke Analysis

Compression Fault
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=] to have broken rings N
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2-Stroke Analysis

Large difference between compression and peak pressures.
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2-Stroke Analysis

Main Engine B&W SS60MC
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2-Stroke Analysis - Fuel Pressure

Typical Fuel Trace
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2-Stroke Analysis - Fuel Pressure

Container Ship Company - M.S. Carrier
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2-Stroke Analysis - Fuel Pressure

Container Ship Company - ML.S. Carrier

Main Engine
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4-Stroke Analysis

Typical 4-Stroke in Good Condition
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4-Stroke Analysis

Typical 4 Stroke in Good Condition
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4-Stroke Analysis

Typical 4-Stroke in Good Condition

finding the ignition point for
each Cylinder
They are helpful in

identifying the correct
TDC offset to use. /jk |

Ignition Points

These traces are useful forg 4-Stroke Derivative Plo}

6.0

—4.0

—-2.0

4.0

—r—-6.0

-360.0 -270.0 -180.0 80.0 0.0 S0.0 180.0 2700 360.0



4-Stroke Analysis

Low Compression
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4-Stroke Analysis

Example of Pre-Ignition
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4-Stroke Analysis

Timing Spread and a Leaking Pump
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4-Stroke Analysis

Incorrect Timing
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40.0

4-Stroke Analysis

Poor Atomisation on Two Cylinders

émalla&wmﬁams.a i;l E ‘\\ Oor fuel atomisatic n
00 [ WSV | § ~——can be due to clogging
L & injector nozzles
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poor atomisation. The
gradients of the curves
after ignition are low on
both these cylinders
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4-Stroke Analysis

Late Exhaust Valve Opening

14.0 —
2
120 £
N Late valve opening can bge
100+ N seen at the lower end of
the Pressure versus
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Angle plots.
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4-Stroke Analysis

Fower Resulis
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TDC Adjustment

Offset Graphs Due to Incorrect TDC Offset

“"1 Initial readings are often|
incorrectly positioned. i

"1 The Analysis... Adjust Trigger
Rel To TDC allows this t¢ be

*"1 corrected. |
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TDC Adjustment

Offset Graphs Due to Incorrect TDC Offset
40.0 4

| Zoom in and use the cursor

=4 to determine the required offset.
~.1In this engine TDC can clearly

| be seen on the Pressure
nod v Angle graph.
_1The graphs are

157 degrees
w04 OUt of position. /

Angle: 570 @
1-08/07 031
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0907 031
S-0907 1031
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70907031

60.0 3

hiax Wariation: 2.5 bar
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40.0

TDC Adjustment

Offset Graphs Due to Incorrect TDC Offset

30.0

20.0

IThe offset to enter is -57 degrees
ifor all cylinders to correct the 57

Idegree error.

Trigger Rel. Ta  Tragger Angle

{All cylinders L
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e . Cyinder 4-Test 1 [00 [570 AN
1 Oﬁset app“ed *  Cylinder 5 - Test 1 |n.u |-5?.n [ [Cu X
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TDC Adjustment

Offset Graphs Due to Incorrect TDC Offset

=01 The traces are now correctly
ipositioned. This allows correct
{calculation of cylinder power.
"3You need to re-zoom to See_77;

I
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80.0 2 | X
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TDC Adjustment

Firing Prior to TDC
40.0 5 . ; —5.0

‘When firing is prior to TDC, &
=oithe derivative plot is used. |
1Scale the derivative axis from }\

20.04

{0 to 4 bars per degree and

4.4
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TDC Adjustment

Firing Prior to TDC

F 17

4.4
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F 0.8
" 2.2

1]
F0E
—t o0

| After applying a 2 degree off

40.0

»0 the adjustment is correct.
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TDC Adjustment

Earlier Firing Engine
10.0 _ —4.0

Firing on some engines
wo11S further ahead of TDC
and the extrapolation
needs to be longer.

a0,

0

800

This engine has already
had its offset adjusted. j
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TDC Adjustment

Earlier Firing Engine
B0.0

4.0

"B Crepelle 125N3 Bank Select
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Troubleshooting

Faulty Indicator Cocks

Engine/Trace Salection |

X E!

- [sulzer ZA 405 Bank Select |~ |
RafTraoa | [t 42 [0 [ae [ 6 [6 [a7 [e Jo1 Joz [oa [ [os o6 o7 |ee !
40.0 - [zt VIV IVIVIVIVIVIZIVIVIVIVIVIVIVIV) . |
|

|

20,04

0o.0-

80.0

B0.0—

40.0

20,0+

D.D'lllllllllllllll

Faulty cocks can cause
readings like these. The
are quite severe In this
example.
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Troubleshooting

Faulty Cocks, One Severe and One Only Slight
- Traces x|

1 [SULZER 14 2/ 4098 PORT ENGINE ank Select | -
] |Ret.Trase T 30 |20 | o S 60 (7018 |20 |38 |48 |6 i
BOO [ 2404
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=
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Inlet Opens

" Exhaust Opens

Spill Yalve Closes

Cyllnder 6A has a faulty
| cock, resulting in a bad
j_ readlng -

BO0 - i FAINAT |
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Troubleshooting

Restricted Indicator Cock or Passageway

1 S0 x| .

 EE—- Restricted flow to|th
P | o pressure sensor

e a can cause a sluggec
o reading. The gradjer

| zoma changes are slower
50.0 5 4 3004031 ; H

- \ the whole curve is
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Troubleshooting

Firing Order Reversed

40.0

20,04

00.0 4

80.0 -

B0.0 -

40.0 4

|like this.

If the firing order is entered:in reverse, or readlngs

lare taken startmg at the wron end of the engine

traces will appea A
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Troubleshooting

V Engine with wrongly set V Angle in Engine Data
]

| Essential Diezel 1 Bank Select |«
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1 When the V angle IS
"1 set wrongly in the

| Engine Details, :

“| the traces will appear
00 Ilke this.
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300 The separation bf the 2
1 groups is the error in
007 the V angle.
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Troubleshooting

Twisted Crankshafit

B0.0 - - = .
1 This engine was turned over with s =
<0 water in cylinder 4, resulting in i AAAAIN
I a twisted crankshaft. The twist / BN
=01 @amount is 3.5 degrees. | 7L
“7 The Doctor can offset vy
. individual cylindersto /. ///
“| allow proper analysis.~/_#<
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Troubleshooting

Twisted Crankshaft
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D015

| With 3.5 degrees of oﬁset%pplied to
1 cylinders 1, 2 and 3, the engine
| can be analysed and the power

| correctly.

In each cylinder calculated}
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Troubleshooting

4-Stroke With Uneven Firing

120.0

An spread of the traces
00 TDC can indigate uneve
revs on a 4-stkbke engij
""1The solution is: to fit
«.jdual crank pickups to
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Troubleshooting

4-Stroke With Uneven Firing - Dual Pickups Fitted

|2EJ.l'.IE |
5 |
wof Dual pickup%track the

| speed chang?es and the
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| spread is now minimal.
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