S3cch

SERI R 1-\¢ .
Mnt« %o
"t-a BEE e

! -
&3
ﬂ--.-§ ; . %
!wnu 1N i 3
P E22
: g‘x
ST




ISBN 978-9934-10-360-5

RIGA TECHNICAL UNIVERSITY
53" INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO THE 150® ANNIVERSARY AND

THE 1* CONGRESS OF WORLD ENGINEERS
AND RIGA POLYTECHNICAL INSTITUTE / RTU ALUMNI

11-12 October 2012
Riga, Latvija

Riga-2012



Table of contents

SO SRR 0. 0% st It s A e S et I

*  Boundary Field Problems and Computer Simulation

*  Technologies of Computer Control i
«  Applied Computer Systems ..................._.. Sriseiai
* Information Technology and Management Science ... ...

Power and Electrical T e e s e
. 0

Power ENgINCTING. ..........ooooovooooovooooooovoo
Electrical Machines and Drives, Robatics ...
Power Electronic Converters and Applications

Process Control ...........co.oocooooroooo

Environmental and Climate Technologies....... ...
aterials Science and ied o WL LI, AN Hen S SR e L oo oV S i nsesmansanssasxarsssvsxoEeadst 183
il O i O 183
¢ Chemistry and Chemical TechnolOgY............o.occooovoromiiioeooooo 217
o Textileand ClOthing TORIOIORY ...o.ovcousceseuscsscsiaissssssienisssmsesioessbansossiossmeememeesesseosss oo 278
H ties a L BTN 5oty pesesesdsossmnsnten s less ey ssetonsisssdsiosess s Sends s i oo 304
T BB T 11 e e S R TP S, k. ] |
CONSIPUCHON SCHONICE.........oocovvoveevcnrneenesisiisseceesiee s oeeisseeseessse oo eeseeeeeeeeee 359
*  Construction Science ...................... 359
¢ Heat, Gas and Water Technology ... : 407
©  GOOMIBICY ... vcettisnresssssnpsssoniksegss st 43158 g as st e s e et e 436
National Economy and PG o 05 S e e 451
*  Scientific Problems of Technogenic Environment DALY . i 0 451

463

* International Business, Logistics, Customs and Taxes
*  National and Regional ECONOMICS........—..ovcoooveooivveeoooc oo 1 I - 1 1.
*  Production Economics, Finance and Marketing ... e 514
*  Quality Technologies and Management ..............cccoooouiomooorooooooooooo 569
echnol and 12,11 O P 577
ee Mechanics echa ce

«  Production Engineering ........................c.............
¢ Heat Power and Thermal Physics... ... ..

International Symposium on Biomedical Engineering and Medical Physies . enn. 639
Real Estate Economics and Construction Entreprencurship . ... .. Srsssiereiissiosed 480



Riga Technical University 53" Tnternational Scientific Conference dedicated to the 1 50™ anniversary and
The 1* Congress of World Engineers and Riga Polytechnical Institute / RTU Alumni

Ship Main Engine Bearings Vibration Analysis
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. INTRODUCTION

Damages to the crankshaft main bearings and pins account
for the most engine damages Through bearing temperature
monitoring in real time the damages listed hereafter can be
quickly detected while the engine is running:

« ixcessive wear of the bearing shells;

* Bearing misalignment;

* Detective lubrication.

During engine running operational personal can only trace
temperature dynamic for some engine sensitive points (see

Fig.1).
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Fig, | Passenger ferry “Julia” one of 4 main engmes bearing temperature
indication screen

11. THE MAIN ENGINE BEARING BEHAVIOR

Usually main bearing failures were in middle of engine. The
bearing was @& steel backed thin wall lead bronze with & tin
lead overlay, tin lead gone, lead bronze held and crankshaft
just needed a polish (see fig. 2). Class Inspection Society had
no program for main bearings opening before 25 000 hours.
All main bearings during 25 000 hours must be removed for
inspection and if not satisfactory, to'be changed. The thrust
usually is at the aft coupling face. As it was mentioned above
we usually see a lot of failures most in the middle of an
engine

Fig. 2 SEMT PIELSTIC PC2-5 L bearing shells

If the engine is misaligned, there will be a lot more force
on the drive end main bearing and that will become more womn
than the rest, the overhanging mass of the flywheel can also
cause more wear in the lower bearing supporting it The
"hend” in the shaft caused by the weight of the flywheel or
misalignment can also cause excess wear on the opposite face
of the next bearing

If the chocking or supporting structure for the engine has
failed causing excessive crankshaft deflections, the deflections
may also indicate which bearings are likely to become

damaged. The vibration measurement for a ship’s main engine
(SME) set with base system - an anchor bolt system could be
conducted. The engine unit of an SME to be measured The
SME set is installed on a ship hull foundation with anchor
bolts (anchor bolt system) (See fig. 3)
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Fig. 3 Scheme of ship’s hull underwater part survey |DetNorskeVeritas, 2010]

The engines are mounted on an elastic suspension system so
that engine vibrations are minimum transmitted to the hull
This study evaluates the assessment of a coil spring-viscous
damper system for the vibration and isolation of an SME from
ship hull by measuring its operational vibration and ship hull
responses, The vibration performance of a coil spring-viscous
damper system could be evaluated by the vibration
measurements for | SME set with existing base system - an
anchor bolt system The performance of the coil spring-
viscous damper system could be evaluated by tests with a
scaled model of a base isolated on a ship hull frame. The
effects of SME base isolation on the fragility curve and core
damage frequency in ship plant could also be investigated
through a case study.

The SME set of ship in research Unit 4 is mounted on a
rubber plate system in order to prevent a transfer of an
operational vibration from the SME body to the ship hull. A
rubber plates consists of 18 rubber elements and has a vertical
stiffness of 35.6 N/mm and a horizontal stiffness of 249
N/mm, as shown in fig. 3. A viscous damper has a damping
coefficient of 2.5 kN/m in both the vertical and horizontal
directions.

[1I. CONCLUSIONS

The resultant vibrations could be measured by using 8 PCB
Piezotronics mode! 393B12 accelerometers whose locations 1s
proposed in engine bedplate, during both non-operating and
normal operating conditions of the engine for comparison. For
the anchor bolt system, 6 accelerometers (P1-P6) could be
installed on the surface of the SME steel foundation separated
from the floor frame by a gap, one could be installed on the
engine, and one accelerometer could be installed on the floor
slab, as shown in fig. 3.

The accelerations measured from the SME with the anchor
bolt system normal operating conditions of the engine must be
shown in Tables. For the SME with the anchor bolt system,
the average accelerations measured on the hull foundation
must not exceed 0.166 m/s2 or 84.0 dB under normal
operating conditions. A larger acceleration measurement
during engine operation indicates growing problem with
engine bearings and it give time to plan engine maimntenance,



