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Practice of the Electric Drive
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PERFECTION OF AUXILIARY BLOWER CONTROL
SYSTEM FOR MARINE LOW SPEED ENGINE

Abstract. The particulars of automated electrically driven auxiliary blower functioning, repeated motor start-stop
at diesel partial loads arising due to air receiver pressure fluctuation has been analyzed. The frequency convertor for
electrical drive rigging is suggested for controllable air supply into diesel at partial loads. The basic operations of aux-
iliary blower electrical drive control algorithm and advantages of frequency control are considered.
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YCOBEPHIEHCTBOBAHME CUCTEMBI YIIPABJIEHUA DJIEKTPOITPUBOTHOM .
BO3JYXOAYBKU I''TABHBIX MAJIOOBOPOTHBIX /IBYXTAKTHBIX CYJOBBIX JU3EJIEN

Annomayus. IIpoananuzuposanst 0cobeHHOCMU pabomvl A8MOMAMUZUPOSAHHBIX INIEKMPONPUCOOHBIX 68030YX0-
0Y60K, BO3HUKHOBEHUE CIMAPM-CHONHO20 PelCUMd Npu KONeOaHusx 0aieHus 6 G030YUIHOM pecugepe HA YaCMUYHbIX
Hazpyskax ousens. IIpeonooiceno ocnawenue 31eKkmponpusooa NoOJYNPOBOOHUKOBbIM Npeobpazosamenem 4acmomel,
umo obecneuum pezyrupyemylo nooauy 6030yxa 6 ouzeib Ha Yacmuynwlx pexcumax. Paccmompenwr ocnognvie onepa-
Yuu aneopumma ynpasieHus 31eKmponpueo0om 6030yx00Y6KU U NPeUuMyujecmed 4acmomHiozo YnpaesieHus.

Kniouesvie cnoga: 6030yxooyexa, snekmponpusoo, cy0o8ou Ouzeib, 4ACMUYHble pPedCuMbl, npeobpazosament
uacmomoi

C. ®. CaM0OHOB, KaH]I. TEXH. HayK,
B. A. /1ly0oBux

BJIOCKOHAJIEHHSI CAHCTEMI YIIPABJITHHS EJIEKTPOIIPUBOJHOI ITIOBITPOYBKH
IOJJOBHUX MAJTOOBEPTOBUX IBOTAKTHHUX CYJIHOBUX JU3EJIIB

Anomauyin. IIpoananizoeano ocobrusocmi pobomu asmomamu3068aHux e1eKmponpueoOHUX NOGIMpPoOy8oK, GUHU-
KHEeHHs Cmapm-cmonno20 pexicumy npu KOIUBAHHAX MUCKY 8 NOGIMPAHOMY pecugepi npu YacmKo8UX HABAHMANCEHHAX
ousens. 3anponoHo6ano OCHaWeHHs eeKmponpuUso0a HanienPOGIOHUKOBUM NePemeoplosaiem Yacmomu, wo sabesne-
UMb pe2yrbo8any nooauy noeimps 6 Ouseib Had 4ACMKOSUX pedcumax. Posensimymi ocnosui onepayii ancopummy
YIPABNIHHA eNeKMmPOnpUBoOOM NOGIMpPOIAY6KU | nepesazu NPu YacmOmMHOMY PeSyIO8aAHHI.

Knrwuoei cnosa: nosimpooyska, enekmponpugoo, cyoOHo8uUll Ouzeilb, YaCmKO8I pexcuMu, nepemeoproéay 4acmomu

Start up process and low load operation (up to 40 —
50 % of nominal) of marine low speed two strokes diesel
engines with supercharging at constant pressure requires
the electrically driven auxiliary blowers (EAB), which
creates scavenging air pressure required for combustion
process [1 — 4]. The cause of insufficient for normal die-
sel operation air delivery is in discrepancy between en-
gine air consumption and turbocharger (TC) compressor
feed owing to low exhaust gas amount for turbine.

Start and stop command for EAB are, accordingly, a
lowering and rising of air pressure in the receiver with
respect to the measuring unit settings. These settings’
values has been established by engine maker, but can be
corrected in dependence for vessel operation features.

Pressure value in the receiver is determined by the
balance between TC compressor air feed and main engine
air consumption, so it depends of the complex: vessel hull
— steering system — propeller — the main engine — TC —
speed governor work conditions. Therefore at low load
operation (economic modes) it is “naturally” arising of
scavenging receiver pressure slow fluctuations with pe-
riod of about half of a minute to several minutes.
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It leads to “start-stop” mode of EAB, which, accord-
ing to recommendations [5 — 7], should be avoided by
slightly changing the load of the engine or switching over
EAB to manual mode. As substantiation of these recom-
mendations authors indicate, in particular, the fact that the
drive in question and its control system is not intend for
prolonged “start-stop” mode. Among the negative factors
such mentioned mode it should also been taken in consid-
eration: the additional diesel-generator must work in par-
allel [5, 6], since the total electrical power consumption of
EAB may be more than 1 % of the main engine nominal
power, and the relatively large EAB motors frequent start-
stopping influence on the electrical energy quality.

As aresult of EAB control improvement peer review
we suggest to replace commonly used relay-contactor
control circuit on semiconductor frequency converter
(FC). The purpose of the FC in this case is a smooth EAB
motor speed change at start / stop on the definite scavenge
air pressure settings and controllable optimal for the qual-
ity of the combustion process air supply. Taking in mind
that in modern electronic control systems of main marine
engines the scavenge air pressure signal is already pre-
sented and processed, the software upgrades, related to
the producing of the reference signal for FC, will not meet
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the difficulties. For this purpose can be used research re-
sults [3], which reflect the fact, that to ensure quality re-
moval of the residual exhaust gas from engine cylinder it
is necessary the definite scavenge air pressure excess over
exhaust manifold pressure at specified engine load.

The FC control algorithm should include: commands
for start up and lead out the motor on certain speed during
the preparation of engine to work, adjusting the speed of
EAB after successful engine start up and during transient
acceleration and deceleration of the engine, turbocharger,
and vessel.

It should be noted EAB advantage with FC is in pos-
sibility to increase scavenge air pressure owing to supply
EAB motor with higher (then standard) current frequency
for more reliable engine start up.

On TC acceleration and increasing due to this scav-
enge air pressure the EAB motor speed must decrease up
to stop when pressure value will correspond to upper set-
ting that eliminates motor switching off at load closing to
nominal, and this increase reliability of the drive.
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