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MAN-ESAFR| ME-LGIP(Liquid Gas Injection LPG) ZIAI0
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Bonnalumi, Hjamas, Lori and Callegher, 2018)

Table 1 Comparisons for COGES and ME-LGIP

(Comelli,

Gas Turbine ME-LGIP
Model LM2500 -
Fuel type LPG LPG
D
uel flu.el Yes Yes
capability
Pilot oil - MDO/HFO/LFO
Supply pressure ~ 40 ~ 50
(bar)
Injection pressure 30 500 ~ 600
(bar)
ppplication fields | hevel and LPGC and
o Cruiseships merchant ships

2 7l BU0|ME MAN-ESAIS] ME-LGIP QX
LPG 2 EX 2 LPGE 2ot =2 2 AAE|LFSS,
Low—flashpoint Fuel Supply System)2| 7|=& EZ0| that
O 0EGHIAL itk

2. LPG =9l E4

LPG= &= X 2ol 47 [= 7HA2 T=THC3He) ot
HEHCAHI0)0| = MES 0|2L} ME-LGIP ARl m=20t
et o222 A2 JhssH 12%2] ofEt
(CeHe) &2 +R°*Er LNGZt =42 AEHOfM2F

=9 =2fiEs
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CHEERAMSHS|X| | MI56 2 M| 4 5



rok
0
40
=l
on
rA

H 22t & 2Pt dtidez S0loitts d8s #=tt =
2 HEE MR dejoiMs =220 Lot Aol JIA|
defoiMs S7120 FH2 E4S =0 (McGuire and
White, 2000) Ol= 4 71AQ| 2t S HIEO0| & SX| §is
5 USE oofotez #IE DIAE J1A HiE Al 743501 O]

A
=
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Table 2 Physical properties of propane, butane

and methane

BoHlmg Vapour Liquid Vapour
point pressure SG sa
(C) (at 45 C) a a
Propane - 421 15 bar 0.583 1.55
Butane - 05 4 bar 0.600 2.09
Methane | - 1620 - 0.427 0.554

LPG =9| Siff PIMnt HHE EMS NGt H|wsH
HMH O30 Hef ZCf,

Table 3 LPG and LNG comparisons for
inflammability

LPG LNG
Seli—ignition 459 (Propane)
! 595
temperature (C) 405(Butane)
Lower and upper F
N Uppe (Propane) 515
fl le limit Y
ammeble limit in air (%) 1.8~8.4(Butane)
- - ~104 (Propane)
Ignition point (C) —76(Butane) i
- 0.25 (Propane)
. 2
Ignition energy (mJ) 0 26(Butane) 0.

KIS 2=(Self-ignition temperature)= 7 AT} Q|20H
A glo] AAR Esfet & QU= 2L LPGYE LNG Ciid| 4
Moz Folt XA Hejoil =5 7tset 22 Ot
SEXIZE ME7 |2 LIRS 1= M| & LPG =& 7ts8h 2

0= 52 =X+ dEE0fof Bt 2l
Sk 25 H| (Lower and upper flammable limit) SA|
LNG Cid] M2 s=0ilM QletE & Qltt= oM 22(ott
Mg Aol okl == JIIietR|  (LFL,  Lower
Flammable Limit)2| 20~30%0{| M ZE, 40~60%0|A H2Z

BSNAK, Vol, 56, No. 4 December 2019

g2ats &0t 2t =X 4=t LaE(gnition
point)2| A LPCIt StiXe2 =2 ZfS 7HKILE SaX9)
2 {OI0|gt Xf0[= Ot} &=t ol XIgnition energy)=
LNGt H|6H &2 22 ZeH Ol F22 B &2 2
Z S0l= Fat 2 o US2 20lel=E, LRI 7RAMO]
Q7 A1 e PN &= HHIE ARZSHOF i
Qletd ZHOIM LPG M= LNGR} ChA 249] X0l=
OL} 7|& =X 72k (IGC and IGF code) & Mz9| @7
&= H3loHX| 24=L (Choi, 2018)
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3. ME-LGIP VLGC X& Al

ME-LGIP eITl 2! PG DF A|AEIS F1H|SH VLGC AJERE
2018 ATIO| 24 Al0| 2= E0l| wet st =7 A&
CACE S VLGCE = 7iset ZAE HRSeH =710]
ohm, YR = SHCR Mgs Am BH gt 2o
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7t SRISSH(er=)0l H=set vt Qe SRSl 2
A8} ot5l2 Qg JiangnanZEMASE) M ChA| A= Ale
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HAE HIHE S5 J7IQ1=|0] 600 bar 2 HIAA LIS
2ECH O] m, AT 2+ Sl= LPG ¢z 35 2%
25 ~ 45 °C 0|t MAN-ESOIM HZEGH= = 25 i
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NI}
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—— Standard single-walled piping
== Double-walled piping, ventilated

Purge/return system
integrated in FVT /:
Constant -

recirculation \

R R S +

Fig. 2 System configuration for LPG dual fuel
system for ME-LGIP

Table 4 LPG fuel supply condition

50 £+ 2 bar

Pressure

Temperature 45 T +0/-20 C

LPG Fuel
Flow Rate

as per engine requirement

5. ME-LGIP LFSS ++d & EZA

o x o

LFSSE i Hm  Husty|(LPG heater and cooler),
oy 59 duet ¢ ~E R A HE A S5 =
Mol ZIE HEHet MMFE 0|R0X|H EXHo= MH|A
g3 A S5 AAE ZeE AAE T FZe2l7] 3 H
E ODIAETE I7tECE 2 Jdle] EY 2 242 =A<
3 Mg 80| 5i&ot= HRloA FelE o~ Uk 2 A4t
M= 7HA MAN-ESS| HIArd & |4 Al dHIE
HI6HH =2 HH| 724 YFE =25 RIS Fig, 32

MAN-ESOilM #5k= FdE 20 &0

12

N, + service tank vent Vent N, vent Vent Vent
A A ¢ A
. L )
Knock-out, - Knock-out. |Knock-out -
drum C dumB | dumA
(supply) (bleed) (engine)

__________________________________________________________

i A | (¢
Cooling supply

Fig. 3 LFSS and auxiliary system arrangement
for VLGC

5.1 Service tank part

z £ Sofl SE2=2 A LPG &
= 3 YRE 12 1Yl MEIZ LFSSZE A2t AlZICE 0
= 7H e HRE AI8sk= 7IEF 7HA 015 Yz AIAE]
(LNG, Ethane)Z} #E&l= ME-LGIPEIS| EXIO|H, 01 Of
T Melst=Ltof wat AIAE EX0| Fetd 4~ UCE e
o E= LPG gi=0ls IRIe] FER7 ezt Qlom,
MAN-ES7} #105k= CIXRIOIME= 2t LPGE E=0| M
HIA Bi32 223510 LPG 9Z/3E HIE QEOZEH
SRSt ok MH|A 3= AR X 2 A JHA mE
Al 2| MEHS| LPG =2 YKlote X = AREELCE
MHIA B30 A =R T2Mo| 7|2 T 20
bar 0|49 7|2fA| &= CIXIRI0] 2+ ECE MHIA &3 &
& A HiX|= MAN-ESS| FHE ME Lk oLt Ha 7
2 ofez ofF @Y Xl ¥ oX| 1Y & 7| 2el2t=
S0 FelolHM s MEs TE A7 Lot 5188 »
Py
MY HEs Asth MH|A EiF0IM 1R HE= | PGS
Soote IYE ot g HIQ 22 31X 77 |R= =X
Trtol 2fel 1CH7F D Litjete Mef 20| 7KsaHof st
2 IR @719 100% Z2F 20 222 50% 22f 3CH= A6t
Cf. LP pump= L 71901 HiX| == AfH|A B459] LPG 4
PIE 15t 2 RSSUYTINPSH, Net Positive
Suction Head)0| R7LH HiES S 1R WIO| NPSH
3 HiE &A= D2fete] MY(0fof o
e U xfo| 3 QT F5i0f| =

01 VFD (Variable Frequency Drive) MZ0| ZRst 4~ QICt
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Table 5 Tank main equipment

Main equipment Q ty Specitication
Service tank | 1 set 20 bar and over
Tank
Oy ~ )
part LP pump 2 ~3 sets | 100% 50%

each, VFD

5.2 Low—flashpoint fuel supply system part

LFSSO| = Fl= 1Qf HI(HP pump) 2~3CH, ARl &

58 IH PG 22 %F7| st & uEY|
(Heater/cooler)2 FAIEICH TQF TI= XQf MmOl 2H|

100% 20 =2 50% 302 74 =0 VFD A M=
QICH 1o WO 84K VLGC 2 71FEC2 Mot HuoM &2
= 82 9k 5 m/hQ| LPG £ 50 bar %0 7|1215104 LPG
FVTZ Sg0l0F 5122, A88 12 E4= PHEHof SiCh

Table 6 LFSS main equipment

Main Equipment Q ty Specification
100% ~ 50%
HP Pump 2 ~3 sets each, VFD
LFSS } 9
SKID Filter 2 sets 100% each
Fuel 1 set Fuel Temp.
Heater/Cooler conditioning

MAN—ESOWE ArloR Relm= Hag LPCo| thslt]
10 p m £20| BHIS 0tH, TH wék A= Ao
XEZERI LPG B80| 7tsot=s =40 Te Hixl7t &
C} J2|n Eg85e= LPGO 25 R7(25~4517T)S At=7|
fler € nevis HHxIOPEr g W= 1H|A 2439| LPG

20 Tt GRS Yie 52 W2SI0 AT 37 2 &7
S BEAY 4 2 @ 828 2500} iEt
A7| ANl LFSSE 913 70l YIRIBH0F 5102 W= 4

(')

HIE 1124510F 51, VLGC o B2 7I1E TH=t FX|2t Sl
7t FeM S0l fIXIE 4~ UC

5.3 N2 system

ZA AARIS OIEl PG FVT, LFSS 2 AH|A g459| T
e =Xo= o Hm g MAHIY| 7|Zd AIFS i
M AZE o UTE MAN-ESE= MH|A &H39] 27
220 7 bars Lot HY YHS @+16tH(MHA &3 HX|

(0]

200[ 20 bar BF HA S5 YH2 27 barZt Z[0{0F &),
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Fig. 4 LFSS test model used in MAN—ES ground
test

Table 7 N2 system main equipment

Main Equipment Q ty Specitication
N2
1 set -
generator
According to
N2 Booster 1 set bottle bank
system compressor
pressure
N2 botle 1 lot 50 bar and over
bank
54 7|Et ZH|
LFSSY| LPG & 12y |9 He2 B7|(steam)7t ASEICE
ol M & wety| LofM 71 LPGZH 21 & wels & 4
S Wy o A| AM8o] oFMS Tal & 4 RUCH 12
oz SN E =22 23N HREE FU SV 2
2lE B3US JIgskl 222 B3U0| LPGE 71¥sl= Y
Ao MeEH =2IE Y3, 221E5/57] € ub|, 2212

Hoot sl
LPG HiZ0| WZI0| TQSH A 2O Mul WHZEA

el e e

(fresh water) 21 li&(sea water)7| 25 A2E 4~ QoM
o

At 2212 HRLS S5 LPGS W2 Xt s

0183 A9 AH Wrisle Wiz maist 4 Utk BRI

S BT IBS NS Z2 2w U s 2 &
% BiCt
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Z LPG FVTQt ME-LGIP= X! MIRAIIAN &7 22stct
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