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Abstract: Marine gas turbines dominate the power of large and medium—sized surface warships, which is

an important symbol of naval modernization. This paper reviewed the development history of marine gas turbines

in the world, and introduced the development of marine gas turbines from Aero—Derivative and independent de-

velopment. The technical characteristics and performance of typical marine gas turbines LM2500 series, MT30

and UGT25000 were analyzed. Then, the development direction of marine gas turbines in terms of improving pow-

er and thermal efficiency, improving reliability and maintainability, developing product serialization and pedi-

gree, etc. are prospected. And, the key technologies that need to be developed in the aspects of materials and

manufacturing processes, metal additive manufacturing, aerodynamic design, low emissions, cooling and ther-

mal barrier coatings, dual—fuel, intelligent and hybrid power, etec. are put forward.
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Table 1 List of marine gas turbine applications
Type Using time Manufacturer Power/MW Application
Olympus TM3B 1973 RR 21.5 Frigate, Destroyer, Cruiser , Aircraft Carrier
SPEY SM1C 1987 RR 18 Frigate , Destroyer
WR-21 2004 RR 25.25 Frigate, Destroyer, Patrol Ship
MT30 RR 36 Frigate, Destroyer, Aircraft Carrier
LM2500 1969 GE 24.32 Frigate, Destroyer, Patrol Ship
LM1600 1987 GE 14.92 Frigate , Patrol Ship
LM2500+ 1996 GE 27.6 Frigate, Destroyer, Hydrofoil
LM2500+ G4 2006 GE 27.6 Frigate, Destroyer, Hydrofoil
LM6000PC 1992 GE 4275 Aircraft Carrier
FT4A 1962 PW 8.8 Hydrofoil , Torpedo Boat
Allison 570KF 1979 Allison 4.74 Hydrofoil , Torpedo Boat
Allison 571KF 1986 Allison 5.74 Hydrofoil , Torpedo Boat
TF40 1976 Lycoming 3 Hydrofoil, Torpedo Boat
TF80 1983 Lycoming 6 Hydrofoil, Torpedo Boat
NK-12MNK-12PT 1964 Soviet Union Kuznetsov 6.3 Hydrofoil , Torpedo Boat
NK-14PT 1993 Ukraine 8 Hydrofoil , Torpedo Boat
UGT15000 1971 Soviet Union Kuznetsov 18 Frigate, Destroyer
UGT25000 1991 Ukraine 25 Frigate, Destroyer
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Table 2 Performance parameter of LM2500 series marine gas turbines "

Specific fuel

Rotating speed

Powe Pres > Air fl Exhaus s i
Type (IS(;)V)V/(;\;W Efficiency/% consumption rate rests.ure /(1]r( /m)»\z TIT/C . X au%[t ga;c of power S,tatlil_g
rat m T T mg iime
/(kJ/(kW +h)) ato & emperature turbine/(r/min) tsing me
LM2500 23.3 36.6 0.226 19.3 70.3 1170 566 3600 1969
LM2500+ 29.8 38.0 0.215 22.2 85.7 1205 518 3600 1998
LM2500+G4 33.4 39.0 0.214 24.0 92.9 - 549 3600 2005
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Fig. 1 Schematic drawing of MGT-33 and CGT-33""
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