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Ensuring Prescribed Overload of Main Diesel
Engines on Vessels with Controllable Pitch
Propellers

Pestome. Ilpoananizoeano eumoau wooo 3adesneyens KOPOMKOUACHO20
NepesaHmadiCeHsi  20M06HUX — CYOHOBUX — Ou3eni@  NOHAO  HOMIHATbHY
NOMYIACHICMb Y KPUIMUYHUX HAGI2AYIUHUX CUMYAYiax, a MaKodic NpaKmuyHa
peanizayis yux 6UMo2 npu KOMOIHAMOPHOMY KepYS8aHHi 4acmomoio 00epmanisi
08USYHA mMA KPOKOM 2epebHo2o esunmd. Po3paxyHkogum O0CHiONCeHHAM
BCMAHOBIECHO, WO PENCUM PeaMeHMo8ano20 nepesanmaicents na 10 % 6io
HOMIHATLHOT  NOMYX*CHOCMI  OOYiNbHO  30ilicHiosamu 3 npiopumemom y
30inblUenHi yacmomu obepmanns, a He 30inbenHAM KpoKy 2eunma. Lle
3abe3neyums 3MeHUIeHHs Menilo08020 HABAHMANCEHHs Oemanel YUniHOpo-
nopuHegoi epynu Ou3eisi 3a KpUmepicm MiHiMymy memnepamypu 2azie na Jinii
PO3UUPEHHsT  MA  RIOSUWUMb  HAOIUHICMb  PVIMIUHOT  YCMAHOBKU — NPU
PeSNaMeHMOBAHOMY NEPEBAHIMAICEHHI.

Summary. The requirements for ensuring short-term overloading of main
marine diesel engines beyond their rated power in critical navigational
situations have been analyzed, along with the practical implementation of these
requirements under combinatorial control of engine rotational speed and
propeller pitch. A computational study has established that the regulated
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overload mode by 10 % of the rated power should preferably be achieved by
prioritizing an increase in rotational speed rather than propeller pitch. This
approach will reduce the thermal load on the cylinder-piston group components
of the diesel engine based on the criterion of minimum gas temperature along
the expansion line and improve the reliability of the propulsion plant during
overload prescribed by regulations.

MopcbkuM  cynHaM  TEpiOAMYHO MOXKE 3HAJOOWTHCA pPO3BHHYTH
IIBHIKICT, WIO TMEpeBHIIyE INTaTHY eKciutyatanidHy. IlomiOHa
HEOOXiTHICTh BHHHKA€ B KPUTHYHHUX CHUTYAIisIX: YXIJICHHS BiJ 3iTKHEHHS
ab0 HECaHKIIIOHOBAaHOTO TIEPECNiyBaHHS, BHUKOHaHHS EKCTPEHOTO
PO3BOPOTY, MaHEBPH Yy BY3BKOCTSX 1 IpH CWIBHIA Tedii, Ipu poOOTi B
JbOJIOBHX BOJAX, a TAKOXK JJIsl BUXOJY 13 cepil NOCIITOBHUX YapiB XBUIIb
00 6opT cyaHa.

VY 3BS3Ky 3 UM Ha MOPCBKHX CYAHAaX IependadaeThCsi MOXIIUBICTh
KOPOTKOYaCHOTO TIepeBaHTaXeHHs TosioBHUX asuryHiB (I'J) monan
HOMIHAJIbHY TIOTYKHICTh 32 PIIICHHM KalliTaHa. BiamoBiaHo, TaHui pexum
3aKJIaJJa€ThCA B CHCTEMHU KepyBaHHA ['/] Ta akTHBYETHCS KalliTaHOM y pasi
3arpo3u Oe3reni cyaHa.

VuidpikoBaunmu Bumoramu The International Association of
Classification Societies —

myHKT 3.3 M51 (Rev. 4 Feb 2015, corr. 1 Oct. 2018),

myakTa 7.2 1 8.4 M71 (Corr. 1 June 2016),

myHKT 5.3.3 M88 (Apr. 2025) —

nepeabadeHo THIOBE cxBayieHHS [/ BHYTPINIHBOTO 3TOPSHHS MiCISA
BUNIPOOYBaHb 13 MoTy>xHicTIO 110 % Big HOMIHANBHOT, SIKa MOXKE I0CATATHCS
301TBbIICHASIM YacTOTH oOepTaHHSA Ha 3,2 % IOHAJL HOMIHAJBHY (SKIIO
JBUTYH TIpaIllO€ 32 TBHHTOBOIO 3aJIeKHICTIO) abo 30iIbIICHHIM
HaBaHTakeHH: Ha 10 % 1mpu HOMiHANBHIH 9acTOTi 0OepTaHHS, SIKIIO IBUTYH
MOYKE BUKOPHCTOBYBATHCS/BUKOPHCTOBY€EThCS HA Cy/IHaX 3 TBUHTaMH, KPOK
axux peryiasoBanuil (I'PK). Ilpudomy, SKII0 IBUTYH BUIPOOOBYETHCA Ha
CymHi mig Yac poOOTH 3a TBHHTOBOI 3aJISKHICTIO, TPUBATICTh
TepeBaHTAKYBATBHOTO pekuMy mmoBuHHA OyTH 30 xBUuH (1. 5.3.3 M8S).

AHanoriyHi 4M OJM3bKI BUMOTM IO PEXKUMIB IE€pEeBaHTaKCHHS
TOJIOBHUX CYAHOBHUX 1u3eniB € y [IpaBmimax kmacugikamiiiHIX TOBapHCTB
(tabn. 1).

Bumorn nmo BumpoOysanp ['JI He MOMMPIOIOTHCS Ha BUOIp PEKUMIB
JIM3EIIB i Yac X eKCIuTyaTalii Ha CyIHax, OJHaK BUPOOHHMKU JBUT'YHIB Y
KOHCTPYKTOPCBHKIH JOKyMEHTAIlii BpPaxOBYIOTh periaMeHTOoBaHi
BUMPOOYBaHHS 1 3a3BHYaili OOMEXYIOTh IEPEeBAHTAXKYBaIbHI PEKUMHU
gonyctumoro  motyxksictio  110%, mpu  nmpoMy — 0OyMOBIIIOIOYH
MaKCHMaJIbHY TPUBAIICTh POOOTH 3 TAKOIO IIOTYKHICTIO.
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Tabmuns 1

Bumorn peskux KnacudikamiifHIX TOBaprCTB MIOA0 PEKUMIB

nepeBaHTaxeHHs ['/]

[IpaBuso

Bumora

American Bureau of
Shipping, Rules for
building and classing of
marine vessels. Part 4.
Chapter 2. Section 1.
January 2025.

m. 13.5.4 — I'J] MatoTh mparroBaTy npu
3aJJaHuX HaBaHTAXKEHHSIX, SIKi OOMPAIOTHCS 3
ypaxyBaHHSM c(epr 3acTOCYyBaHHS Ta MalOTh
OXOIUTIOBATH SIK HOPMaJIbHUH, TaK 1
aBapiifHui peXMMHU poOOTH, BKIIIOYAI0UH
pexum 110 % HOMIHANBHOT HOTYXHOCTI 3a
MacIOPTHOO TBUHTOBOIO XapaKTEPUCTHKOIO
Ta IPY TOCTIHHIA HOMIHAIBHIN 4acToTi
obepranus (npu BukopuctanHi ['PK);

n. 13.5.4 (b) — ']l mae 3a0e3neuyBaTh peXXum
13 MaKCUMaJbHO JOIYCTUMHUM KPYyTHUM
MomeHTOM 110 % mpu 100 % wacroTi
obepranns s [']] i3 T'PK abo 3
MaKCHMAaJIbHOIO JIOITyCTHMOIO BUPOOHUKOM
noryxHictio 110 % mpu 103,2 %
HOMIHaJIBHOI 4YaCTOTH 00EpTaHHS BiAMOBIIHO
JI0 ITaCIOPTHOI TBUHTOBOI XapaKTEPUCTUKU
quist I'J] 13 rBUHTaMH, KPOK SIKUX (hiKCOBaHMI
(I'®K) — i3 TpuBaicTIO, 3aTBEPHKEHOIO
BUPOOHHUKOM JIJIs1 KOPOTKOYACHOTO
BUKOPHCTAHHSL.

Det Norske Veritas,
Rules for classification
of ships. Part 4.
Chapter 3. Section 1.
July 2025.

. 2.1.3 — MakcuMaibpHa Oe3nepepBHa
rotyxHicTh [/ Mae OyT BU3HAaYeHA TAKUM
YHHOM, 100 MOKHA OyJI0 AOCSTTH
nepeBaHTaXyBaJIbHOT MOTY>XHOCTI y 110 %
BiJl HOMIHAJIBHOI.

Lloyd's Register, LR-
RU-001: Rules and
Regulations for the
Classification of Ships,
Part 5, Chapter 2,
Section 11. July 2025.

table 2.11.1, 2.11.2 — BunpoOysanus I'J] Ha
cyaHi 3 moTysxHicTio 110 % Bix HOMiHAIBHOT;
Ha cyHi 3 ['OK npu 103,2 % HOMiHANTBHOT
4acTOTH 00epTaHHs TPUBATICTIO 30 XBUIIHH;
Ha cyHi i3 'PK tpuBanicTo, HOroukeHoro 3
BUPOOHHUKOM.

Bureau Veritas, Rules
for classification of steel
ships. Part C. Chapter 1.
Section 2. July 2025.

1. 4.1.2 (d) — po3mmpeHuii 3Bit npo
NpuiiManbHO-31aBANIbHI BUIPOOYBaHHS Ma€e
BKJIIOYATH BHIIPOOYBAaHHS IIPH MaKCHMAIIbHO
JIOIyCTUMOMY KpyTHOMY MoMeHTi (110 %)
npu 100 % uacrori obepranns aist '] i3 [PK
... TPUBAJTICTIO HE MeHIIe 1/2 roauHu.
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Hanpuknan, y TexHI4HIH AOKyMeHTamii TOJOBHHX Majlo00epTOBHX
mmsenie. MAN B&W S70MC6 (2009 p.) ta G70ME-C10.5-GI (2025 p.)
3a3HauYCHO, IO TEpeBaHTAXKCHHs, sKke Bignmoimae 110 % HOMiHANBHOI
MTOTY>KHOCTI, MO>Ke OyTH T03BOJICHE TIPOTITOM OOMEKEHOTO TIePioy Jacy —
oxHiei rognan KoHI 12 roguH. Taka )X BUMOra MIiCTHUTBCA B TEXHIUHIN
JOKYMEHTaIlii TOJIOBHOTO cepeqHbpoodepToBoro mmsenst Wartsild L20
(2002 p.). Yactota obOepTaHHS [ABUTYHa, 3a SIKOI MOXE JOCSTaTHCS
notyxHicTb 110 %, 3a3BUuaii He periIaMeHTy€eThCs, OJHAK MAETHCS HA yBa3l,
1110 BOHA HE MOKe OyTH MEHIIOIO 32 HOMIHAJIbHY.

Ha cymnax i3 I'®K, mnepeBanTaxkyBasibHa moOTYyXHicTh 110 %
JIOCSITaeThCs 301IBIIEHHSIM YaCTOTH 00epTaHHs ABUT'YHA IOHA HOMIHAIBHY
Ha 3,2 %.

Ha cynnax i3 I'PK taka noty>kHicTh MOeE JOCSTATHCS SIK 301IbIIEHHIM
4acTOTH 0OepTaHHs, TaK 1 30UMBIIEHHSM KyTa ITOBOPOTY TI'BHHTA. IIpote
(axT4HO I BUOOPY CHIBBITHOIIEHHS YacCTOTH OOEpTaHHS IBUTYHA 1
KpOKY TBHHTAa BUKOPHCTOBYEThCSI KOMOIHATOPHE KepyBaHHs (KOMOiHATOPHI
nmiarpamu), sIK€ Ha XOJOBHX pEXHMax CyAHa mepeadadae 3amaHHA
MaKCHMAaJIbHOTO KPOKY TBHHTA Ta 3MiHY IIBUAKOCTI CyHA 32 paXyHOK 3MiHA
gactotn obOepraHHs nBuryHa [1,2]. SIkmo oOmexyBaueM HaBaHTa)KCHHS
JBUTYHa 3aJaHO 4YAaCTKOBE HABAaHTAXXEHHA, KPOK TI'PeOHOr0 TBHHTA
3MEHILYETHCS J10 3HAUSHHSI, 110 BiJIIIOBIIa€ [bOMY HaBaHTAXKEHHIO.

HaOnmxeHHsI KpOKYy TBHHTA JI0 MaKCHMaJIbHOTO 3HaueHHs 3abe3nedye
HaMBHILy EKOHOMIYHICTh YCTaHOBKH, OCKUIBKM IPH BEIMKOMY KpOIIi
3MEHIIYEThCS BUTpaTa MAMBa Ha MIUTIO TIIAXY [3, 4].

SIKII0O BUKOPHUCTOBYETHCS KOMOIHATOpHE KEpyBaHHS CIIIBHO 3
o0MexyBaueM HaBaHTaKEHHS JIBUTYHA, IEPEBAaHTAXKyBaJIbHA ITOTYKHICTh B
eKCTPEeMAIIbHUX HABITAIHHUX CHUTYyalisx 3a0e3NeuyeThcsi BAMKHEHHSM Ha
MICTKy oOMexyBaua HaBaHTaxeHHsI. [Ipu Takomy BinkirouenHi I'J] He Moxe
PO3BUHYTH TOTYXHICTh TIoHAA 110 %, OCKINBKH BIAIMOBIIHO IO PE30JIFOLIi
MEPC.335(76) Bin 17.06.2021 3 mompaBkamMu y HBOTO INOBHHEH OyTH
oOMexxyBad, SKAH OJIOKye TMojady maimuBa (TaTMBHUN IHAEKC/XiA peiku
MMATMBHUX HACOCIB) IOHAJ IOITyCTHME MaKCUMaJIbHE 3HAUYCHHS (SIK IIPaBHIIO,
me 1,065 Bim HOMiHampHOI momaui, skmo [/l mparfoe 3a TBHHTOBOIO
3aISKHICTIO, a00 1,1 Big HOMiHAIBHOT TOAAYI, SKIIO YacToTa 00epTanHs I'/]
HECIIPOMOJKHa 301IBIIYBaTHCS TIOHA]] HOMIHAJIbHE).

IMpu Bigkmo4yeHHI OOMeXyBaya HAaBaHTAXKEHHS € MOXIIHUBICTH
KOPHUT'YBaTH KPOK 'BUHTA IIOTSHI[IOMETPOM Ha MYJIbTI KepyBaHHs MicTKa [2].
[oreHuiomeTp ae 3MOry 3MEHIINTH KPOK, SKIO HaBAaHTAXKEHHS JBUTYHA
CTaJI0 HAIMIpHHUM, 1 30UIBLINTH KPOK, SIKIIO BUMKHEHHs OOMeXyBaua He
3a0e3rne4nIo HeoOXiIHOTO MePEeBaHTAKYBAIBHOTO PEXKUMY.
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TakuM YMHOM, Yy TpaKTHUIl eKCIUTyartamii CyIeH 3 KOMOIHaTOpHHM
KEpPYBaHHSM IEPEBaHTaKyBaIbHI PEKUMH, SK MPaBHIIO, 3a0€3MeUyIOThCs
JOJaTKOBUM po3BopotoM Jionareii ['PK 6e3 3minu gactotu obepranas /1.
Ile 30epirac MakcuMaibHy EKOHOMIYHICTh PYLIHHOI YCTaHOBKH, aie
CTaBUTHCS IiJ] CYMHIB IIParHeHH:I OKPAIIyBaTH €KOHOMIYHICTh YCTaHOBKH,
KOJIM HAa TMEPEeBaHTAXYyBAJbHUX pEeXKUMax 3  ypaxyBaHHAM  IX
KOPOTKOYaCHOCTI B 0alaHCi TPHUBAIOCTI XOJIOBUX PEKHMIB CyJHA
BaXITUBIMIE 3a0e3MeUnTH 33I0BUTBHUIN nepedir podounx mporeciB y [J] 1
BiJIMIOBITHO — HAMIWHICTH PYIIIHHOT YCTAHOBKH.

VY 3B’SM3Ky 3 UMM aKTyaJbHUM € JOCITIDKCHHS BapiaHTIB PEKUMIB
nepeBaHTakeHHs ['J] mpy pi3HUX NOETHAHHSIX HABAaHTAKEHHS HA JW3ENb
PO3BOPOTOM JIONATEH 'BUHTA Ta YaCTOTH 00epTaHHs. MeTa podoTH rosisirae
y BU3HA4Y€HHI HalKpalloro MoeHaHHs KPOKY I'PEOHOr0 TBHUHTA Ta YaCTOTH
o6eptanns ['/] mpu HaBantaxensi 100 ... 110 %.

Sk 00’ext mocmimkenns oopano I'JI MaK 9M25C cyana "TIMBER
NAVIGATOR" 3 emextponanM perynstopom Regulateurs Europa Viking
35 i3 JOTIYHUM TPHUCTPOEM, SKHH BIUIMBAa€ HA KPOK TBHHTA Ta JO3BOJIIE
3amaBaTl A0 II'SITH TOYOK Ui (OPMyBaHHS KPUBOJIHIMHOI 3aJIeKHOCTI
oOmexxeHHs HaBaHTakeHHs ['Jl. Ha manmomy cymHi BHKOPHCTOBYETBHCS
KoMOiHaTOpHE KepyBaHHSI, BIAMIOBITHO 10 SIKOTO HA XO/I0BHX PEXXUMax KPOK
rpeOHOrO IBUHTA BCTAaHOBIIOETHCS MAKCHMAIBHUM y MeXKaxX OOMEKEHHs
HaBaHTakeHHs [Jl, a MIBUAKICT CyAHA PEryJIOE€ThCS 3MIHOIO YacTOTH
obepranus I'J nuIIXOM mepeMillleHHs] PYKOSTKH KEepyBaHHS Ha MICTKY B
niamas3oHi 6 ... 10 yMOBHUX OJTUHHITb.

TexHiUHI XapaKTEPUCTUKH Ta TOKAa3HUKKA poboumx mporeciB [J]
npeacTasieHi B [5]. B KocTi OmiHIOBaHHS TEIIOBOT HATIPY>KEHOCTI AeTanei
HWTIHAPO-TIOPIIHEBO] TpymH au3ens oOpaHa TemIieparypa ra3iB Ha JIiHii
posmupeHHs [6]. i MoaentoBaHHS BUKOPHCTAHO METOAUKY YHCEIBFHOTO
MOJICITFOBaHHS [7] Ta aHi XOJJOBUX BUIIPOOYBaHb cymHa [8].

VY 1abn. 2 nopiBHAHO pexxuMu nepeBanTakeHHs 110 % noTyxHOCTI [T
JIBOX BapiaHTIB MMOE€JHAHD YacTOTH 00epTaHHs ['J] Ta momayvi manusa:

pexum 1 — gactora obepranns 750 xs! (100 %) Ta momada nanuea
0,002545 xr/uuxi (110 %);

pexum 2 — gactora obepranns 774 xs! (103,2 %) Ta nogava manusa
0,002712 xr/mukn (106,5 %), mo Takox 3a0e3redye MepeBaHTAKCHHS 3a
notyxHictio 110 %.

36



ABTOMATH3AIIis CYTHOBHX TEXHIYHUX 3aC001B Bunyck Ne 31

Tabmurs 2
Pesynbrarn MonenroBanHs pexuMiB niepeBantaxenus '/l MaK 9M25C

Ne Pexum | Pexum
ITokazuuk
3/1 1 2
1 | MakcuManbHUH THCK IUKITY, KIc/cM> 206,2 203,7
2 | MakcumanpHa TemnepaTypa uukiy, K 2033,4 | 2008,1
3 Temmeparypa B HWTIHIPI HA MOMEHT IIOYATKY 818.8 | 813.2
Bumycky, K
UYacrka Teria, Mo BiIBOAUTHCS Y CTIHKA
4 . o 9,4 9,3
MWTIHpa Ha pobounx xonax, %
5 Cepgma YMOBHA TeMIIepaTypa CTIHOK 646.6 | 642.0
nwiiggapa, K
6 | JiticHuii koeiIlieHT HAUTUIIKY MOBITPS 1,60 1,64
7 | CymapHmii KoeilieHT HAJTUIIKY TTOBITPSI 2,14 2,17
8 | Cepenns TeMmieparypa rasis nepen Typoinoro, K | 838,5 | 833,2
9 | Cymapnwuii innukaropanit KKJI 0,473 | 0475

I3 Tabn. 2 BUIUIMBae, M0 HA PEXHMI 2 TOPIBHSHO 3 PEKUMOM |
NOKPALIYEThCSl HaJIyBaHHsS ILMIIHAPIB, BHACIIZOK YOro MaKcHMajbHa
TeMIlepaTypa UMKy 1 BIANOBIHO TEMIIEpaTypy Tra3iB Ha JiHii pO3IIUpPEHHS
3meHuryrotecst Ha 25 K. OnnouacHo 3MeHmyetscss Ha 5 K cepenns
TemIlepaTypa rasis nepej Typ6inor. Lle o3Hauae, o pexxuM 0OMEKEHOTO
yacy nepeBaHTaxeHHs [/l nmouinpHime 3abe3nedyBaTH 3a paxyHOK
TIpiOpUTETY y 30iIbIICHHI 4acTOTH O0epTaHHs, a HE 30UIBIICHHAM KPOKY
T'BHHTA.

Y pe3ynmpTari AOCHiIKEHHS MPOMOHYEThcs Ha cyaHax i3 I'PK mms
nepeBanTakeHHss [Jl nmo moryxkHocti 110 % 306impmryBatw 4acToTy
obepranus nuzens mo 103,2 %. Taka pekoMeHnmaIiss Ma€ BUKOHYBaTHUCS 3
OJHOYAaCHUM HAJAIITYBaHHSIM OOMEXyBaua, SKHH OJOKye mopady IaianuBa
(manuBHUK 1HAEKC/XiJ pEHKH MaIWBHUX HACOCIB) TOHAJA JOMYCTHME
MakcuMaiabHe 3HadeHHs 106,5 %.

Takox citijt BpaxyBaTH, 10 IPU BEIMKOMY OIOpI PyXY CyJHa 0OMEKEHHs
nogayi naiusa 106,5 % Moxe He J03BONUTH 30UIBIINTH YAaCTOTY 00epTaHHS
I'T no 103,2 %. Y takoMy BUNajKy, 1100 HE 3MEHIIYBaTH KPOK BPYyYHY,
PEKOMEH/IYEThCSI BUKOHATH KOHCTPYKTOPCHKE OIPALIOBAaHHS aBTOMATH3aLlil
TIpoliecy KOPUTYBaHHS KPOKY I'peOHOro TBUHTA. BinmoBigHui npucTpiil Mae
3MEHIIYBaTH KpPOK TI'peOHOro TBHHTA, SKIIO 4YactoTa obepranns [J] He
nmocsirna 103,2 %.

Takum umaOM, it [/, axi mpamrorote Ha ['PK, BcraHoBmeHo, 1mIo
periiaMeHTOBaHUH pexxuM nepeBanTaxeHHs 110 % moninbHo 3xificHIOBaTH
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3 IIPIOPUTETOM Yy 30UIbIIICHH] YaCTOTH 00EpTaHHS, a He 30IBIICHHAM KPOKY.
Le 3a06e3meunTh 3MEHIICHHS TEIIOBOTO HABAHTAXEHHS JICTAJICH IIMITIHIIPO-
MOPLIHEBOT IPYNH M3 32 KPUTEpieM MIHIMyMy TeMIIepaTypH rasis Ha
JiHIT PO3MMPEHHS Ta MiABUINUTH HANIAHICTD PYMIIHOI yCTaHOBKH Y
KPUTHYHUX HABITaIlIHHAX CUTYAIIisX.

HactynHi gmocmimkeHHS IUTaHYIOTBCS B 00JacTi  OOTPYHTYBaHHS
JOLIIBHOCTI iHTETrpallii 3aco6iB aBTOMATH3AIlii IIPOIiecy KOPUTYBaHHS KPOKY
rpeGHOr0 TBHUHTA y MpOTrpaMHe 3a0e3MeveHHs CUCTEM aBTOMATHYHOI'O
KepyBaHH:.

JITEPATYPA
REFERENCES

1. Pitch Control System QTAGG. — Visteras: Q-TAGG R&D AB, 2023.
-2p.

2. T'op6 C. U., JIsanbkun A. C., Ueptkos I'. 1., Bepnareiii H. Y. Onpir
9KCIUTyaTalli ¥ HACTPOWKH CHCTEMBI YIIPABIICHHS [JIAaBHBIMHU JIBUTATEISIMU
u BuHTamu perymupyemoro mara KAMEWA nHa cymax tuna "FOmmyc
Oyuuk": Mopckoii TpancnopT. Cepust "TexHudeckas dKCIUTyaTalust
¢mora". Okcmpecc-uadopmanms. — Bem.  3(599). - M.. B/O
"Moptexuadopmperiama”, 1985. — 35 c.

3.Moon J., Je M., Hwang S. A study on performance and exhaust
emission characteristics according to the controllable pitch propeller
operation of two-stroke diesel engine in sailing condition. // Journal of
Advanced Marine Engineering and Technology. — 2024. — Vol. 48. — No. 6.
—P.384-391.

4. Tian W., Lang X., Zhang C., Yan S., Li B., Zang S. Optimization of
Controllable-Pitch Propeller Operations for Yangtze River Sailing Ships. //
Journal of Marine Science and Engineering. —2024. — Vol. 12. —Iss. 9, 1579.
—21p.

5.Top6 C.I, bymypor M.I. BuGip pexumiB mnepeBaHTaXKCHHS
TOJIOBHOTO JAW3ENs HA CyHIHI i3 TBHHTOM, KPOK SIKOTO peryibOBaHUU. //
CynHOBa eNneKTpoiHKeHepis, eNeKTpOoHiKa i aBromaruka: marepiamm XII
Mixuap. HayK.-TexH. KoH}., M. Ozeca, 22 — 23 mucrom. 2022 p. / Ham. yH-T
"Opec. mopcrka akan.". — Ogeca, 2023. — C. 101 — 107.

6. Gorb S. I, Budurov M. L. Increasing the accuracy of a marine diesel
engine operation limit by thermal factor. // International Review of
Mechanical Engineering. —2021. — Vol. 15. — Ne 3. —P. 115 — 121.

7.Topo C.I., Kapmimo O.}). Po3paxyHok poOouux mpoIieciB
CYJHOBOTO Ju3elis: HaBy. mocid. — Omeca: HY "OMA", 2020. — 88 c.

38



ABTOMATH3AIIis CYTHOBHX TEXHIYHUX 3aC001B Bunyck Ne 31

8. Acceptance test record Ne 271204 of engine MaK 9M25C. — 2011. —
Ne 45229. 21 p.

Abstract. The study examines the problem of ensuring a regulated short-
term overload mode of main marine diesel engines on vessels equipped with
controllable pitch propellers in situations where the vessel must temporarily
develop a speed higher than its normal operating speed, for example, when
avoiding a collision, performing an emergency maneuver, navigating in
confined waters, operating in strong currents, or sailing in ice conditions.

The regulatory prerequisites for such an operating mode are considered,
and it is shown that the possibility of overloading the main engine up to 110
% of its rated power is stipulated by the requirements of classification and
regulatory documents, as well as by the manufacturers’ technical
documentation for marine diesel engines.

The main focus is placed on selecting the most rational method of
implementing overload operation on vessels with controllable pitch
propellers, where the required power can be achieved either by increasing
engine speed, by increasing propeller pitch, or by a combined use of both. It
is noted that in actual practice, under combinator control, priority is usually
given to increasing propeller pitch. However, such an approach is not
optimal from the standpoint of the diesel engine’s thermal stress and the
reliability of the propulsion plant.

To substantiate the optimal solution, a computational study was carried
out using the MaK 9M25C main engine of the vessel TIMBER
NAVIGATOR equipped with a combinator control system as an example.

As an evaluation criterion, the gas temperature along the expansion line
of the working cycle was selected, since it characterizes the thermal load on
the components of the cylinder-piston group. A comparison of two variants
of the 110 % overload mode showed that the preferable option is the one in
which priority is given to increasing engine speed to 103,2 % while limiting
fuel supply to 106,5 %, rather than to increasing propeller pitch at nominal
engine speed. This option improves cylinder charging, reduces gas
temperatures along the expansion line and before the turbine, and thereby
decreases the engine’s thermal stress.

The practical value of the study lies in the fact that its conclusions make
it possible to improve the reliability of the main diesel engine in critical
navigational situations. The article is of applied significance for the design
and adjustment of automatic control systems for ship propulsion plants
equipped with controllable pitch propellers.
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