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SHIP RESERCH PANEL 241
Research of NOx emission control by marine EGR system etc.

In September 1997, the Technical Code on Control of Emission of Nitrogen Oxides from Marine
Diesel Engines was adopted. As a result, subsequent to the entry into force of Annex VI — Regulations
for the prevention of Air Pollution from Ships, of MARPOL 73/78, each marine diesel engine to which
regulation 13 of that annex applies, must comply with the provisions of this code.

Although the above technical code was established, for diesel engines currently used with most
merchant vessels, some questions are pointed out in execution of NOx certification of engines, on-board
NOx verification, periodical inspection and modification of engines, etc.

For this reason, it is the first purpose of this research to obtain the basic interpretation and data, which
will be necessary at engine manufacturing, shipbuilding, ship operation and ship-management, by
studying various questions from technical and economical viewpoint.

In the meantime, the most of countermeasures for NOx reduction for diesel engines cause the increase
of CQ, emission in general. However, CO, increase will not be permitted any more by the global

request.
| Consequently, the development of EGR system for marine diesel engines, which has less penalties
called CO, increase than other countermeasures, has been important. Basic study of specially designed
EGR system for marine diesel, in which an exhaust gas-washing device called scrubber is applied, is the

second theme of this research.
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5 s EIZBT A NOx BEE 515 ON-BOARD NOx VERIFICATION PROCEDURE
| (YT URT A= F 2y I k) FOR PARAMETER CHECK METHOD
ENGINE’S RECORD BOOK OF ENGINE PARAMETERS
3N UNT A — SRS FOR ON-BOARD VERIFICATION

FOR CONTROL OF NOx EMISSION
4. | HEB&H 2B A NOx 5Hil 5k | PLAN FOR NOx MEASUREMENT ON TEST BED

5 MEIZBITA NOx ML HiE ON-BOARD NOx VERIFICATION PROCEDURE
] (fit £ /8 5 atEiE) FOR SIMPLIFIED MEASUREMENT METHOD

X2.2.1~2.2. 512k L 7o —&ERo—F (F5) 2R d,

TECHNICAL FILE
FOR
VERIFICATION FOR CONTROL OF NOx EMISSION 1. On-board NOx Verification Procedures
Rated N 1.1 Inspection of fuel oil injection system for each cylinder of the engine
Engine Model Es?"l:f Test Power(kW) AEnE::;I Check ID number of
Manufacturer | Number Number Cycle(s) Rated Npupmber ~Injection nozzle(atomizer)
Spoed(RPM) -Fuel cam
-VIT cam
or Check of
—VIT parameters
Content Sheet No. Check of
1. Particulars of the engine 3 ~FQS setting
2. List of components and setting that influence the NOx emlsslon  ------ 4 Measurement of
2.1Fuel oll injection system --injection timing (beginning) for each cylinder of the engine in accordance with
2.2Combustion chamber instruction manual. )
2.3Instrument of charge alr and exhaust gas —plunger diameter with a caliper ne.
2.4Turbocharger 12 ion of i ber for each cylinder of the engine
2.5Air cooler Check 1D number of
3. Allowed and settings 7 —Cyfinder cover
4. Engine group deflnition 7 —Piston (ID number can be seen through the liner scavenging poﬂs’o’
4.1 Particulars{common items of engine grou the cylinder when the camshaft s tumed to the position of
4.2 Use of eng(ine(lest cycle to be a:plle:) i the cyfinder 50 deg CA before BOC)
) ~Piston rod
4.3 The range In an engline group covered by the parent angine
5. Engine performance data 8 Measurement of
5.1 test-bed performance parameters —Compression shim thickness of each cylinder
5.2 Test-bed Ambient and parameters |
6. On-board NOx Verlfication p dures 8 1.3 Inspection of instrument of charge and exhaust gas(f applicable)
Not applicable
7. Specification of spare par 1 9
1.4 Inspection of turbocharger
Attached: Check the name plate and confim the correct specification
8. test report 9
a1 ion Record 9 1.5 Inspection of air cooler
Check the name plate and confim the correct specification
(Name_of Manufacture)
Date of issue :

[2.2.1 FI9=ZHhALT7AN }2.2.2 fAEICHT3 NOx I AE
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Plan for NOx measurement on test bed

Date

Place

Test cycle
Test schedulo

2. Specification of the calibration gasses

1. Test schaedule

E3 test-cycle
Time Load Remark
- Span check & Leak test
100%
75%
50%
25%
- Span check

Engine Rated Engine
Maf:fgalgﬁl rer Nhs?nd:t:r Nsu‘;:':;’ [Test Cyclo(s) Pol;’: l’é:‘m ANpup:;gI
Speed{rpm}
£3 fauds NK
Content
1. Test schedule
2. Particulars of the ongine
3. Engine group Information
4, Engine setting
4.1 Exhaust gas system and sampling position
4.2 Sampling probe(s)
5. Test celt {Analyzer) specification
5.1 Emisslon equipment
5.2 Test-celt equipment
5.3 performance
6. Fuel and lub. oll specification
Enclosure
1. C results of the

1. On-board NOx Verification Procedures for Simplified Measurement Method

11

Test and Measurement Procedure

The simplified measurement method shall be carried out with the analyzers, which meet the
specifications as set out in Appendix 3 of the IMO/NOx Technical Code.

The gaseous emission concentrations of NOx, together with 02 and/or CO2 and CO, shali be
measured in accordance wilh the test cydle as shown in Section 1.2,

The engine parameter listed in the table of Section 1.6 shall be measured during on-board
verffication procedures.

Englne Load and Operatlon Hours of Test and Measurement
The test and measurement shall be carried out in accordance with the test cycle spedified In
the IMO NOx Technical Code 3.2 as foklows;

Number Engine Load Engine Speed Operation Hours
11 25% MCR Remerks 30 min.
1-2 50% MCR Ramaris 30 min,
1-3 75% MCR Renarks 30 min.
14 100% MCR Remers 30 min,

Remarks: Engine speed shall correspond to the engine load (! the engine load specified in
the Table is not available, alternative load shall be considered).
During the test and measurement, the constant engine speed shall be maintained
as far as possible.

Test Fuels

The test and measurement shall be carried out with the engine running on marine heavy fue!
oil of an ISO 8217, 1996, RM-grade.

In the case of using a RM-grade fuel off (ISO 8217, 1996), an afiowance of 10% may be
granted for the test and measurement on-board, (with reference 1o IMO NOx Technical Code
6.3.11.1)

The fuel oil using for the test and measurement shal be analyzed for its composition prior to
the test and measurement,

Engine Qutput (Shaft Output) Measurement

When the shaft torque meter is provided, the engine torque and englne speed shall be
measured directly and used for the calculation,

If the shaft torque meter is not provided, the brake power may be estimated by any other
means by the engine and by the Authority (the
Society). (with reference to IMO NOx Technical Code 6.3.1.3)

[X2.2.3 RERE LICH TS NOx EHRl A &

2.2.4 R EICH T3 NOXREE A

(M LB SEHRIE)

For

ENGINE'S RECORD BOOK OF ENGINE PARAMETERS

On- board Verification for Control of NOx Emission

Ship
| Builder |

Ship
Number

Engine
Manufacturer

Number

Model

Serial

Number

Test | Rated Power | Engine Approval
|Cyclo(s) | Rated Number
£

werification.

Signature of duly authortzed official

(Be o cwm) of the wuthorty e approgiee)

This recoad book, based on Technical Flie: % * % % Is usad for parameter check method for on-board NOx

All changes of engine parametars which influence exhaust emission, including adjustments, parts replacements
end modifications to engine perts, shall be recorded chronoiogicatly in this record book.
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