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Chapterl Low Speed Engine Room Simulator LER3D
o1 H S4EIREARPLERLES

1 Introduction &4}

1.1 General Description and Application #%iA X v Fd
The low speed engine room simulator LER3D has been based on typical solutions, being pres-

ently used in medium-sized engine rooms( one two-stroke type main engine with fixed pitch propel-
ler) . X = AERH AU AR 26 T 2 AT R 9 b 45 R/ N PILAR ( — bR 0L e RESRBESR ) T
Wit
The simulator introduces 3D model of the Engine Room, based on the real equipment. In order
to create the impression of working in the real environment, it provides 3D sound which can be lis-
tened on 2, 4 or more speakers. ZAEHE LLLPRIZE N SEGIA THREH) 4R, FehHT
FE H— P E S TR A RUR , AR HE T 3D FAL, AT LASME 2 4~ 4 P EHEEZ TSR
This simulator is designated for training students of maritime academies as well as for different
types of marine vocational training centres. The simulator has universal features and may be used
both for training merchant and navy fleet crew. ZARALL2% 0] UL F e | Zkifg 25 BeAse LA B A R 268U i)
ORI L 24 . 2 ARLEE BAT 8 FHEDRE , AT LA R B I R A DA B ZE A L A A 5 o
The main purpose of the simulator is the practical preparation of the trainee for engine room op-
eration, and more particularly : %40l 8% (1) T2 B A8 Tl 224 GRS HE AT VLR B 45 19 S48
9, LR
+ familiarization with the basic engine room installation( compressed air system, fresh and sea
water cooling system, lubricating and fuel oil system etc. ) BRI R LS (LGS
KRG RK K ARG K AR R A )
- acknowledgment with main engines and auxiliary equipment operating procedures B1 3-4/1
B HCH B & 9 R AR
+ propulsion system manoeuvring ffEi#F 28 45 AU H5E40
The software allows for the simulation of opening/closing of basic valves and auxiliary equip-
ment operation in engine room installations. The software also generates the main engine room’ s
sound. ZE{F AT ALAUAUAG 15 4 b — SEFEA R4 19 T/ Ok B il Bh s 4 3R A o ARt AT DA
PIHLAE HY 7 FHBOR .
The simulator has been developed in compliance with : iZ# 41T Z47 6
« STCW Code: Section A-1/12 and Section B-1/12 STCW /A %5. A-1/12 # 4 F1 B-1/12
o
« ISM Code:Section 6 and Section 8 ISM HLI) . &% 6 F4F FNEE 8 #4r
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1.2 Abbreviation 4§ 5

ME—Main Engine FEHL
DG—Diesel Generator S A AL
EM DG—Emergency Diesel Generator P2 S A& AL
LO—Lubricating Oil bR
FW—Fresh Water RIK
SW—Sea Water K
HT—High Temperature iR
LT—Low Temperature IR
AUX PUMP—Auxiliary Pump HEhERE
PRESS—Pressure B 5 Wi |
TEMP—Temperature TR
RPM—Revolution Per Minute AT
MSB—Main Switchboard FRCHR
ESB—Emergency Switchboard IO e Al
PMS—Power Management System ) HBOEMES
1.3 Graphic Symbol EH&FS
v d

Active Pump—remote operation enabled, off status

ERR—BERIEIEE , FIRRE

Nl
J©

Active Pump—remote operation enabled, on status( green)

FEFER—BERIEIER , TIERE(RE)

|| P
)| (P

Active Pump—remote operation enabled, stand-by status( yellow)

R —EREREER, SRS (HE)

Active Pump—remote operation disabled, off status

EIHR——B IR, 10K

Pump Status—off position

RIPRE—UWTHRRE

Pump Status—on position

RHPRE—ARE

Active Valve—closed

FER—KH

I Active Valve—open
P ER—ATHF

i Active Three-way Valve
|
= | =
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= ltﬁ Three-way Valve Status
" =i IR
Automatically Controlled Valve
F Bl Tl
DO EMERG. Tank ]_:evei lnclictitor
TANK LERR VA ey

Steam Heater

AT

Cooler

R HIRE

Purifier

il

Air Compressor

= SE4EHL

Main Engine
FHL

Diesel Generator

S AL AL
1.4 Pipe Identification & i&#r7=
No. 75 Piping System 4& # £ 4t Pipe Identification & p&4r 7~
. Sea Water =
7K —
5 Fresh Water( green - blue — green) 1
Yok (Gg—lE—5) )




*jﬂﬂ.mmmnﬁlamsig

3

Fire Water( green — red — green)

THBIK (f—a—5%)

Steam

Lubricating Oil
gl

CO, Extinguishing
€O, Kk

i

Fuel ( dark brown)
R (AR )

1

Hydraulic Oil( brown)
W (£ )

il

Oxygen Compressed Air
HEHS

10

Acetylene
VY 3 S

IFuT

Bilge Waste Water( black)
ARG K (RfE)

f

2 Simulator Description #3285 A

2.1 Simulation Model {5 & &%

The simulator is based on an engine room composed of one low-speed diesel engine ( ME) ,

three diesel engine generators(DG) . ZFE{lgF RE T H— G KE LML=

PR SR TR .
2.1.1 Main Engine = #l,

Diesel engine, two-stroke type with direct injection, non-reversible with turbocharger. Z&7Hi#/1 .

TR R R AR HARE R

« nominal power 15 820 kW %iETh3 15 820 kW
+ nominal RPM 105 rpm % € ## 105 r/min

« number of cylinders 7 S HIE& 7
« cylinder bore/stroke 600/2 400 mm 1% ZE EH 42/ #& 600/2 400 mm

* ME is equipped with turning gear FHLAC &AL

N
=ES

* ME is started with compressed air system FHLHEESK RSG5
2.1.2 Diesel Engine Generator % 3 % #. 4l

Diesel engine, four stroke type, with direct injection, non-reversible, with turbocharger. %&7f}

R 1 X

A B ALAT4
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B DU AR ELE A TR AR PR AR AR SRS o
- nominal power 700 kW  #iE I 700 kW
« nominal RPM 720 rpm % EF%3# 720 r/min
« number of cylinders 7 SEHE 7

« piston diameter/stroke 280/320 mm 1 ZE H 42/ P& 280/320 mm
+ engine is started with compressed air system AHBHLHEHSSERZGE

2.1.3 Emergency Engine Generator 5 2 % & #l,

Diesel engine, four-stroke type, with direct injection, non-reversible. 4Ejfi#/L . PU W #2 B WS |

PN R
» nominal power 240 kW il £ T3 240 kW
- RPM 1 500 rpm #izEF5# 1 500 r/min
+ number of cylinders 8 S HEIHE 8
+ piston diameter/stroke 130/150 mm G2/ /72
1307150 mm
- cylinders’ cooling fresh water S HEIEEHI =, IRAKEAD
Engine is started with electrical system or hydraulic system. Jif
SREIHBENRERBERGE 3,
The simulator is divided into the following modules ( Fig. 1-1) ;
ZEUAR A S AR (E 1-1)
* main engine F L
- fuel system JRIHRSGE
- cooling system B RS
+ lubricating system & ER S
- compressed air system JE4RE S RS0
« power plant  Hi %k
- steam system ZEIX R G0
- sanitary water system 1A /KR4
- bilge system MJE/K RS
« steering gear system flEHl R 4L
- sewage treatment plant J57KAZbHH3EE
- water mist system JKZFEZRE
- refrigerating plant |32 H
- AC plant Z5{E%EE
« incinerator B HH
+ CO, fire extinguishing &bl K k3 E

2.2 User 3D Interface F§ R 3D B\

The simulator introduces 3D model of the engine room, based

on the real equipment. In order to create the impression of working

Fig. 1-1

System selection

» Control Room
Bridge
Diesel Generators
Main Engine
Compressed Air System
Cooling and Fire System
Fuel System
Fuel Cond. Module
HFO No 1 Purifier
HFO No 2 Purifier
Lubricating System
LO Transfer System
ME LO Purifier
DG LO Purifier
Steam System
Freshwater Generator
Sanitary Water System
Bilge System
Steering Gear
Sewage Treatment Plant
COz System
Water Mist System
Refrigerating Plant
AC Plant
Incinerator

System Selection Menu
1-1 RgEERS

®» 5 K
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in the real environment, it provides 3D sound which can be listened on 2, 4 or more speakers. A
LA LA PR & A ST IA T HUMR 0 = HEAEAY , R 7 & 1 Y — R B3 TAE IR R BOR , B,
AR T 3D Fak, AT LASME 2 A 4 DB E 2R A .

2.2.1 System Selection % %k %

The ship’s engine room comprises several functional systems. The LER3D includes system se-
lection menu for switching between them( Fig. 1-1). ARV HJLKINGER LA ., —=4E1K
B RSB AR S RS, AT LI E DI (40 1-1 FR) o

The system selection menu can be shown by clicking on the “D” button. In order to hide men-
u, it is necessary to click the “D"” button again or press the right mouse button. 55 D” g A] DL/
ARG, BT D B E T B T LRz S
2.2.2 Cooling System Diagram( Fig. 1-2) A # Z 4 H (& 1-2)

The diagram provides possibility to zoom in the selected part of the engine room by moving

mouse cursor above the red box surrounding the part( the box will be flashing) , and then by clicking

W
LTFW [<H |[HT Fw [P Steam 2
Expans. | Expans, foiet i i
Tank Tank b3
] o m > Fire @ k £
Preheater i [-bq—é } bt §
Y Fire
Pumps
to HT Fw : 4
DG Pumps

. |

SW Main Duct

i
LT FW Y Main Engine Engine Room
| Pumps Emergency

Suction

-

e HEH

-

.

ME LD ¥ SW Pumps

Central Cooler
T Coolers

-

1 —

i}
—— [t
A
} |
F 3
e N-»—
P

Fig.1-2 Cooling System Diagram
12 RHARGHE
the left mouse button. The diagram will be closed and selected part will be shown in the 3D view. {F

A, 2 BAR L sh BIHLAE 5& B3 — 000, 8 B — A2 HE , A B A0 B o5 5 204 AT L),
X 6 ¥
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WX AT AR o R 2R G LA D& AT , T T 6 48 ) DX 3ol A = e B o
2.2.3 Zoom(Fig.1-3) #A(H 1-3)

Zoom option allows navigation in 3D environment. Zoom of selected part of the engine room e-
quipment is available when yellow box highlight. By mouse clicking on that box view bring closer to
the selected object. To zoom out and go back to the main view by clicking the right mouse button.
ORI RE R LATE =R R 18 0F . Y SHEAR S AT LAXY B B HUB IR A A 1O . Blbs s
A BHE T ARE AR R . i BT AR O S, FRUC Rt mT DA ] 3 3 8

T d N

Fig.1-3 Zooms(ME LO Automatic Filter)
B3 Hk( EHEHEHEESS)
2.2.4 Operating on the Switches(Fig. 14) Frx WiE/E(E 14)

When the mouse cursor is over an active region of switch, the selected switch lights up. >4 F{ 5

TEE R B B — P EIRAER T OC LI P MG AR5

In order to change switch position, please click the left
mouse button on the position you want to switch to. 7FZ 55 %
HITFRAL B b iy AR ZE 8, ol A FF R AL B .
2.2.5 Operating on the Valves (Fig. 1-5) [& 4% 1 ( ©
1-5)

When the mouse cursor is over an active valve, the se-
lected valve lights up. 4 FARTEEI B3 B — P EE8EEN IR
il Y

In order to open/close the valve, please click the left

Fig. 14 Operating on the Switches
14 FFRBIRIE

mouse butten on the valve lever. By selecting “?” button, it

is possible to read valve description and to check current state
of the valve(open/closed). TEMJHIKFALE b if RARZZEE, 7T LIxt RBEAT R/ 68k, A
2 B
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Fig. 1-5 Operating on the Valves

15 WERIE
“o AT L R B AR B AT IRA TT/ ORAS
2.2.6 Part Description(Fig. 1-6) % & @/ (E 1-6)
In order to get a short description about each of the engine room part, please check “?” button
and then point the part by the mouse cursor. oy “ 7”8 ¥ BUbRA sh B A B (UALAB IR 45 |, AT 1L
BRZR AR R

ME FO Duplex Filter

Fig.1-6 Part Description
16 BEEN
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3 Engine Room Specification #1415 EA

3.1 Main Engine(Fig.1-7,Fig. 1-8) E#41(& 1-7.[& 1-8)
The ME drives directly fixed pitch propeller. The ME can run on DO or HFO during manoeuv-

ring. 4L B HEUK B R IR , FLL BRIl O U T 27,

Fig. 1-7 Main Engine—General View
17 EH—=E

Fig. 1-8 Main Engine and LO Pump
B 18 EHFFMER
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The technical data for the ME simulated in LER3D is given below : =4k 3 — rh AP
wed, ELEARSH AT .

* type: two-stroke, non-reversible with turbocharger 2. — phfg R #He FE , NGB
- nominal power 15 820 kW %iEIh=* 15 820 kW

* nominal RPM 110 rpm  %iE%% £ 110 t/min

+ number of cylinders 7 S fTHi&E 7

* cylinder bore/stroke 600/2 400 mm HI42/ H#E 600/2 400 mm

ME is equipped with turning gear and is started with compressed air system. FHEHAE &S
PLHB R =SR2 G R h.

The ME mimic diagrams, displays and controls have been divided into software windows and
consoles, each of which sncludes specific controls and gauges. FEHLEYAL I | 577 F ¥ i £B 9k i
B TR RL AR BT R A o 3 LA G B & S s s R 3
3.2 Engine Room Control Station( ECS) ( Fig.1-9) Ve Hus (@ 19)

Engine room control station is the manoeuvre station in the control room. ECS is a unit that has

several functions. It is a control station for operation of the main engine remote control system. L
PER R B P F S, ECS BALMIIRE, ©RMAT ENEL RSB,

|

Fig.1-9 Engine Room Control Station(ECS)
19 HlAg#EHlus (ECS)
ECS contains the following components ; HLAEH il 40 & 40 T EE 4
* control lever for engine speed demand KBNS % BRI A
* engine telegraph Z=4h
* gauges with display of main engine parameters 7% FHLBEH S RV

X 10 ¥



