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	Take-off to quality! 

La fiducia dei nostri clienti si misura sul grande numero degli aeromobili: oggi, ogni tre minuti decolla un aereo dotato di reattori prodotti in casa GE. Produttore leader nel mercato dei propulsori a reazione e fornitore dell'industria aeronautica, Aircraft Engines, oltre a prodotti con utilizzi civili e militari, vi propone un'ampia gamma di prestazioni riguardanti reattori e aeroplani, pezzi di ricambio originali, insieme ad un'efficace attività di ricerca e sviluppo.

· GE Transportation Aircraft Engines 

	Dal GE90-115B, il propulsore a reazione per usi civili più potente del mondo, alle turbine a gas impiegate nella propulsione di navi da crociera, passando per le categorie di reattori CFM56 e CF34, le performance, l'affidabilità e la redditività dei nostri prodotti costuiscono un vantaggio competitivo incontestabile. Nei soli anni '90, in collaborazione con la CFMI, azienda appartenente a GE, e il gruppo francese Snecma Moteurs, abbiamo sancito dei contratti per la produzione di oltre il 50% di reattori di velivoli civili venduti in tutto il mondo.

Supporto e manutenzione - a disposizione di tutti! GE Engine Services, fornitore leader di completi programmi sulla manutenzione di reattori, realizza delle soluzioni su misura, fornendo un supporto altamente professionale a costi competitivi. Manutenzione di reattori? Domande riguardanti il traffico aereo? La nostra equipe vi indica come minimizzare i vostri costi operativi.

Grazie ad una presenza capillare dislocata in 40 siti, la nostra capacità manutentiva coinvolge fino a 5 000 reattori ogni anno di oltre 300 compagnie aeree presenti in tutto il mondo. Negli ultimi 50 anni GE Engine Services ha riparato oltre 100 000 reattori e tre milioni di componenti.

Prodotti 

Applicazioni civili: 

 

Tipo di reattore

Spinta (lb)

Applicazione

 

GP7000 *

68.000 - 81.500

Airbus A380

GE90

76.000 - 115.000

Boeing 777

CF6-80E1

67.500 - 72.000

Airbus A330

CF6-80C2

50.600 - 63.500

Airbus A300

 

 

Airbus A310

 

 

Boeing 747

 

 

Boeing 767

 

 

Boeing MD11

CF6-6,-50,-80A

40.000 - 54.000

Airbus A300

 

 

Airbus A310

 

 

Boeing 747

 

 

Boeing 767

 

 

DC-10

CFM56-5C **

31.200 - 34.000

Airbus A340

CFM56-5A/-5B **

21.600 - 32.000

Airbus A318

 

 

Airbus A319

 

 

Airbus A320

 

 

Airbus A321

CFM56-7B **

18.500 - 27.300

Boeing 737 (New Generation)

CFM56-2 **

22.000 - 24.000

DC-8

CFM56-3 **

18.500 - 27.300

Boeing 737

CF34-10E

18.500

Embraer 190/195

CF34-8C/E

13.790+

Bombardier CRJ 700/900

 

 

Embraer 170/175

CF34-1/-3

9.200

Bombardier CRJ 100/200

 

 

Bombardier Challenger

CFE738 ***

5725

Dassault Falcon 2000

CT7 Shaft

1.600 - 2.500 PS

EH-101, S-70C, S-92

CT7 Prop

1.900 PS

Saab 340

 

*

GP7000 prodotto da Engine Alliance, una joint venture di GE e Pratt&Whitney

**

CFM56 prodotto da CFM International, una joint venture di GE e Snecma

***

CFE738 prodotto da CFE Company, una joint venture di GE e Honeywell

Applicazioni militari: 

 

Triebwerkstyp

Schub (lbs)

Anwendung

 

F110

27.000 - 32.000

F-2, F-14B/D, F-15E, F-16C/D

F414

22.000

F-18E/F

F404

16.000 - 18.100

F-18, A-50, J-39, T-50, 

X-29

J79

17.800

F-4C/D, F-104S

J85

2.800 - 5.000

T-38, F-5E/F

F108/CFM56-2 **

22.000 - 24.00

KC-135, C-40, C-135, 

E-3, KE-3, E-6

CFM56-7 **

27.300

B737

TF39

43.000

C-5A/B

F101

30.000

B-1B

F103/CF6

52.500 - 61.500

E-4B, KC-10, Air Force 1, AWACS

F118

17.000 - 19.000

B-2A, U-2S

F404

10.800 - 11.100

F-117A, A-6

TF34

9.200

S-3A/B, A-10A

T64

2.750 - 5.000 PS

CH-53C/D, C-27A

T700/CT7

1.600 - 2.800 PS

AH-1W/Z, AH-64, NH-90, SH-60, UH-60

T58

1.300 - 1.900 PS

H-3, H-46, HH-52, SH-2F

 

**

CFM56 prodotto da CFM International, una joint venture di GE e Snecma
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Singapore Airlines Selects GE90-powered Boeing 777 Fleet

Singapore Airlines (SA) has signed a letter of intent to purchase up to 31 GE90-powered Boeing 777-300ER aircraft.

	Eighteen of the 31 aircraft are firm orders for delivery between 2006 and 2010. SA has purchased rights for the remaining 13 aircraft.

The potential value of the GE90 engine order for the 18 firm aircraft is more than $800 million. 

The new GE90-115B model, the world’s most powerful engine, powers the 777-300ER. Certified at an unprecedented 115,000 pounds of thrust, the GE90-115B entered service earlier this year. Currently, five GE90-115B-powered 777-300ERs are in airline service.

Twenty-one airlines and leasing companies operate more than 150 Boeing 777s powered by the GE90 engine family. An additional 100 GE90-powered 777s are on order. The value of the GE90 engines ordered to date exceeds $8.3 billion. 

The first GE90 engine entered airline service powering 777s in 1995. Since then, the engine family has grown to include several higher-thrust derivatives, including the GE90-115B, which set a world’s record at 127,900 pounds of thrust during ground testing.

Snecma of France, Avio SpA. of Italy, and IHI of Japan are revenue-sharing participants in the GE90 program.

SA will deploy its new 777-300ER aircraft on long- and medium-haul routes. The airline also said it chose the 777-300R for its higher operating efficiency, commonality with its existing 777 fleet and cabin spaciousness. 
	


Flow of GE90 Turbofan Engine Simulated

The objective of this task was to create and validate a three-dimensional model of the GE90 turbofan engine (General Electric) using the APNASA (average passage) flow code. This was a joint effort between GE Aircraft Engines and the NASA Lewis Research Center. The goal was to perform an aerodynamic analysis of the engine primary flow path, in under 24 hours of CPU time, on a parallel distributed workstation system. Enhancements were made to the APNASA Navier-Stokes code to make it faster and more robust and to allow for the analysis of more arbitrary geometry. The resulting simulation exploited the use of parallel computations by using two levels of parallelism, with extremely high efficiency.

The primary flow path of the GE90 turbofan consists of a nacelle and inlet, 49 blade rows of turbomachinery, and an exhaust nozzle. Secondary flows entering and exiting the primary flow path-such as bleed, purge, and cooling flows-were modeled macroscopically as source terms to accurately simulate the engine. The information on these source terms came from detailed descriptions of the cooling flow and from thermodynamic cycle system simulations. These provided boundary condition data to the three-dimensional analysis. A simplified combustor was used to feed boundary conditions to the turbomachinery. Flow simulations of the fan, high-pressure compressor, and high- and low-pressure turbines were completed with the APNASA code.




GE90 high-pressure compressor surface pressures.

Two high-pressure compressors were modeled, the original and a new, improved design. The APNASA flow simulation of the new geometry predicted a significant performance improvement over the baseline design. APNASA has been further validated by these rig tests. The 128-processor SGI Origin at the NASA Ames Research Center was used to simulate the compression system, which comprises 31 blade rows, in 38 hours of elapsed time. The computer simulation time to convergence on the 18-blade row, cooled, high- and low-pressure turbine simulation was 15 hours. 




GE90 high-pressure cooled turbine flow simulation.

Because of its higher efficiency and reduced specific fuel consumption, the improved high-pressure compressor will significantly reduce the operating cost of the GE90 engine. The accurate predictive simulation capability of APNASA will increase design confidence in future versions of the baseline GE90 engine featuring higher levels of thrust. Increased design confidence will result in fewer test rigs and lower costs during development and certification.
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Full GE90 turbofan engine flow simulation (with simple combustor).

All the major engine components have been simulated with APNASA for 49 blade rows (see the final figure). This high-fidelity simulation will be used by GE to evaluate modifications for future versions of the GE90 to reduce derivative engine development time and cost. This work, which is a major element of the Numerical Propulsion System Simulation (NPSS), supports the High Performance Computing and Communication Program's (HPCCP) Grand Challenge milestone to "Demonstrate end-to-end reductions in cost and time to solution for aerospace propulsion design applications on heterogenous computing systems."

Find out more about this research on the World Wide Web.
Lewis contact: Joseph P. Veres, (216) 433-2436, Joseph.P.Veres@grc.nasa.gov
Author: Joseph P. Veres 
Headquarters program office: OAT
Programs/Projects: HPCCP, NPSS
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 HYPERLINK "http://www.grc.nasa.gov/WWW/RT1998/5000/index.html" Next article 
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Responsible NASA Official: Walter.S.Kim@grc.nasa.gov, 216-433-3742,
point of contact for NASA Glenn's Research & Technology reports 

Web page curator: Nancy.Amman@grc.nasa.gov (InDyne, Inc.) 

Last updated: June 1999
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POWER LIFTER: During on-the-ground tests, the General Electric GE90-115B generated 123,000 pounds of thrust. 

General Electric GE90

From Wikipedia, the free encyclopedia

Jump to: navigation, search






GE90







NASA GE90 airflow simulation

General Electric GE90 is a family of high-bypass turbofan engines built by General Electric Aircraft Engines (GEAE) for the Boeing 777, with thrust ranging from 74,000 to 115,000 lbf (329 to 512 kN). It was first introduced in November 1995 on British Airways' 777s, and is only available on the 777. The engine is one of three options for the 777-200, -200ER, and -300, and the exclusive engine of the -200LR and -300ER.

The GE90 series are physically the largest engines in aviation history, the fan diameter of the original series being 123in. The latest variant, the GE90-115B, has a fan diameter of 128in and holds the Guinness Book of Records for the highest thrust, 127,900 lbf (569 kN), though it is rated at 115,300 lbf (513 kN). This thrust record was accomplished inadvertently as part of a one hour triple red-line engine stress test. In order to accommodate the increase in torsional stresses an entirely new steel alloy, GE1014, had to be created and then machined to extreme tolerances.

Developed from the 1970's NASA Energy Efficient Engine, the GE90 10-stage high pressure compressor develops a pressure ratio of 23:1, an industry record. The GE90-115B fan is an advanced design made from composite materials and featuring swept rotor blades.

At least one technical paper presented on behalf of one of GE's project partners indicates that further thrust improvement programs will be promoted should a market for higher thrusts arise. For comparison purposes, the Boeing 747-400's largest engines produce roughly 65,000 lbf (289 kN) of thrust. It is therefore likely that the next version or successor of the Boeing 777 will be powered with a later version or derivation of this engine and will produce twice the thrust of the most powerful fitted to the venerable 747.

Claims have been made that a single engine moves enough air to empty a building the size of the Madison Square Garden in one minute. The diameter of the engine (3.43 m) and nacelle are larger than the fuselage of a Boeing 737 (3.4 m).

They can only be airfreighted in assembled form by outsize cargo aircraft such as the Antonov An-124 'Condor', presenting unique problems if due to emergency diversions, a 777 was stranded in a place without the proper spare parts. If the fan is removed from the core, then they may be shipped on a 747 Freighter. As a consequence, it incurs high preventative maintenance costs to minimize such risks. On December 17, 2005 a GE90-94B failed on an Air France 777 flying from Seoul to Paris resulting in an unscheduled landing in Irkutsk, Siberia. A replacement engine was flown via an An-124 and the engines were exchanged. The cause of the failure is still under investigation [1].

A fan blade from the GE90-115B has been placed on display at the Museum of Modern Art in New York City, New York.

The General Electric GEnx has been developed for the Boeing 787 and certain versions for the Airbus A350 is a GE90 derivatve. Engine Alliance (GE Aircraft Engines and Pratt & Whitney)'s GP7200 that was developed for the Airbus A380 is also a GE90 derivate that has the GE90's core.

[edit] External links



Wikimedia Commons has media related to: 

GE90






GE90-115B fanblade, on display at New York's Museum of Modern Art.

· It's Great Design Too: World's Biggest Jet Engine Fan Blade at The Museum of Modern Art. 

· Official site. 
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Category: High-bypass turbofan engines
Biggest Jet Engine

The quest for speed, quiet and distance leads to bigger jet engines.
Photos and illustration by General Electric

Published in the July, 2004 issue. 
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JETS GET BIGGER
Boeing's 777-300ER can carry as many as 365 passengers up to 7250 nautical miles. On still longer routes, airlines will operate the 777-200LR, which can carry 301 passengers 8865 miles.

Hauling that much weight for such great distances takes plenty of power for a twin-jet aircraft. Under normal operations, the GE90-115B is rated at 115,000 pounds, yet it has shattered its Guinness record, reaching 127,900 pounds of thrust during tests in late 2002.

Unlike von Ohain's original turbojet, the GE90--and most of its competitors--is a turbofan. The basic principles are similar: Jets draw in outside air, which is compressed, mixed with fuel, then burned and exhausted at high speed, producing thrust. Turbo-fans add an additional set of spinning blades in front of the compressor. Much of that air bypasses the engine core, adding plenty of extra thrust without using more fuel.

Titanium blades would simply be too heavy in an engine this size. Composites provide the key. Extremely light, durable and efficient, they're used for the front fan blades (see illustration, right). Their huge size allows them to run relatively slowly, which is a critical factor for noise control. That is good news for those living near urban airports.

Composite blades require less torque to turn. And they're incredibly resilient. During their first five years in service, smaller versions of the GE-90 have had dozens of bird ingestion "events," yet they've remained fully serviceable.

In a business where profits turn on shaving pennies from the cost of transporting each passenger, the next generation of big engines spells good news for airline operators. General Electric says the GE90-115B turbofan offers the greatest propulsive efficiency of any commercial transport.




Click to enlarge 




Click to enlarge 
BIG BROTHER: The new GE engine dwarfs those currently in use. 
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