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Trend Study on Methane Emission
from LNG Fueled Ship
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Overview Research data from Norway

= UNFCCC, IMO request to reduce GHG

on & vory i
whizrz porformed onos
Du( in ODeraUOn onboard Sh\DS in Norwegian waters and do not

= IMO released EEDI, EEOI ion about GHG i

= Major GHG has been defined CO2. CH4, N2O, HFCs, SF6

made o educe melhane sl 1o sel beller basis lor
- In IPCCC. CH4 has been i GWP( ing ial) 28 = i (Ehs 5D :
. 3 ) measuraments are needed
- IMO defined GHG for only CO2. So need to define other major GHG(CH4)
- Due to International Sulphur cap 2020, LNG has increased in use as marine fuel The modification 0 the IS ety (o By 0 s exsistion uosliios of
givi Al incroase nthe
v S i Rt o Tt e e s (R (nelRer o o e et e s
T T melhane emission lsclor based on adapled operalion prolile is very dose Lo lhe
s adiddlic) 3 ISOAMO based weighling recommends thal lhe ISO/IMO weiohling ks used. |he
Substance ART ARD ARS ARa ARS differance in CHA factar between adapted weighting and ISO/IMO weighting does
- (I990), (199S) (2001)  (2007) (z013) not justify the uncertainty infroduced whan establishing a new weighting. By using
carbon dioxide. fossil (CO2) S EY 1 1 Silnythe. ¢ 0 J
A ———— = = = = TS lhe slandard ISO/AMG weiohling lhere is no oom 1o discuss il lhe
MAsthane, Ibioaenie (CHa) 1s.2s 1s.25 20.25 s 2555 rastimeightings hasiboonilisod J
Dinitrogen monoxide (N2O) 290 310 296 208 265 =
Herc-1a1b aao = 700 == s82
HEC-134a 1200 1300 1300 1430 1300 — -
e 222 2 3222 T =22 Vessel category (Gas operated) Methane emission factor, ISO/IMO weighted
HerFc-1a2b 1600 = 2400 2210 1980 Ferry (Currently lean burn engines only) 24 [ikg CHa/ton LNG] 5.5 [g CHL/KWh]
CEc-a1 3500 = 4600 ass0 aceo Offshore supply (Currently dual fuel engines only) | 80 [kg CH./ton ING] 15.6 [g CHa/kKWh]
ChCaLe 2o - RO 1ODQC JELEOD Coast guard (Currently lean burn engines only) 44[kg CHs/ton LNG] | &5 (g cHa/kwh]
Suitur hexafiuoride 23500 22200 22800 23500
Lean burn engines E2 cycle, specific fuel consumption: 9320 — 7850 kJ/kWh
Load 25% 50% 75 % 100 %
Methane emissions [g CHa/kWh] 413 226 |905 /8 | 734 69 |61/-6
Methane emission [kg CHs/ton LNG] | 134 — 110 41-47 37-45 32-41

Dual fuel engine E2 cycle, specific fuel consumption: 8048 kJ/kWh
toad [>5% [50% [75% [100%
Methane em ns [g CH./KWh] | 20.40 j 21.95 \ 13 36 \ 12.70
Melhane emission [kg Clls/lon LNG] | 154 ] 105 ‘ 74 ‘ 69

Fig.1 Pollution source from ship

Case.3 Methane slip

) . Conclusions

= Somec of the fucl of used in gas engincs is emitted unburned to the atmosphere.

This feature is specific to | NG marine engines running on liquid natural gas(l NG) LNG ﬁ!g‘ l,ua q' ﬂ q.&?li nﬂi .H- kl%ﬂi

wilh low engine loads. A new generalion of gas engines, based on lhe Ollo—

cycle(spark ignited. lean burn engines). is reported to significantly reduce _ _
methane slip significantly with improvements made to cylinder, cylinder head. and

valve svslems. Melhane slio is included in the combuslion emission laclor lor Rules & Standards
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methane in LNG fuclled engincs.
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Fuel consumption Fuel S €Oz Conversion M E 0 SHY o E[.{NG q;rx:f,q
SFOC 178.9 9/lwh 27410 ton - NG HEED0 N 3
- 141.4 a/kwh 216.84 on S
sfore drleniel /06 a/kwi /076 ton R3gulen
SGC 141.4 a/kwh 216.64 lon .
(r clude Mothane /0.5 a/kWi / 0.76 ton (11;07%9 L%Z/)
slip) 3 9/kWh /1.59 ton e e
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