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[571 ABmm 
A fluid channeling system includes a fluid ejector, a 
heat exchanger, and a fluid pump disposed in series flow 
communication The ejector includes a primary inlet for 
receiving a primary fluid, and a secondary inlet for 
receiving a secondary fluid which is mixed with the 
primary fluid and discharged therefrom as ejector dis- 
charge. Heat is removed from the ejector discharge in 
the heat exchanger, and the heat exchanger discharge is 
compressed in the fluid pump and channeled to the 
ejector secondary inlet as the secondary fluid In ‘an 
exemplary embodiment, the temperature of the primary 
fluid is greater than the maximum operating tempera- 
ture of a fluid motor powering the fluid pump using a 
portion of the ejector discharge, with the secondary 
fluid being mixed with the primary fluid so that the 
ejector discharge temperature is equal to about the 
maximum operating temperature of the fluid motor. 

9 Claims, 2 Drawing Sheets 
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FL.UID CHANNELING SYSTEM DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

The invention herein described was made in the per- Illustrated schematically in FIG. 1 is an exemplary 
formance of work under a NASA contract and is sub- 5 aircraft 10 configured for operation at supersonic 
jcct to the provisionS of Section 305 of the National specds up to about Mach 5.5, for example. The aircraft 
Aeronautics and Space Act of 1958, Public Law 85-568 10 is powered by a plurality of conventional gas W i n e  
(72 Stat. 435; 42 USC 2457). engines 12, one of which is illustrated mounted below a 

The present invention relates generally to channeling wing 14 thereof. The engine l2 includes a conventional 
systems for high temperature fluids, and, more rpecifi- 10 core engine 16 (having a fan, compressor, combustor, 
d y ,  to a high temperature fluid channeling system for and turbine not shown) mounted in a nacelle 18 and 
a supersonic air& has turbine engine, or industrial spaced inwardly therefrom to define an annular bypass 
fluid handling process. duct 20. The engine 12 further includes an inlet 22 for _ -  

receiving ram & 24 generated during flight of the air- 
craft 10 at su~ersonic s d s  UD to about Mach 5.5. BACKGROUND OF THE INVENTION 

Gas turbine engines and industrial equipment utilize The aircrak 10 furthir includes a fuel tank 26 contain- 
hot fluids, such a &, for various functions. Where the ing fuel 28 disposed in the wing 14 for powering the 
temperature of the fluid is greater than the maximum engine 12. The fuel 28 is conventionally channeled to 
operating temperature capability of the materials dis- the core engine 16 wherein it is mixed with air for gen- 
posed in contact therewith, the fluid temperature is 2o erating combustion gases which are discharged there- 
considered excessive or too hot for practical use and a from for generating thrust for powering the aircraft 10. 
useful lifetime. Accordingly, either the excessive tem- The engine 12 further includes a conventional after- 
peratures may not be used, or suitable means must be burner or ram burner 30 disposed downstream from the 
provided for cooling or protecting the materials from core engine 16 and in flow communication with the 
the excessive temperature, or both. For example, fluids 25 bypass duct 20. The ram burner 30 includes a plurality 
are typically channeled through heat exchangers, fluid of fuel injectors 32 which receive fuel from the fuel tank 
motors such LIS turbines, and fluid pumps such as com- 2.6 during ram operation of the engine 12 for generating 
pressors which are disposed in direct contact with the combustion gases 34 which are discharged through a 
fluid and, therefore, the useful maximum temperature of 3o conventional air cooled, variable area exhaust nozzle 
the fluid cannot exceed the maximum operating temper- 36. 
ature of these components without suitable protection A fluid handling system 38 in accordance with one 
thereof from excessive heat. embodiment of the Dresent invention is orovided for 

delivering cooling air to various portions of the engine 
1c 12. Although the invention is being described with SUMMARY OF THE INVENTION 
22 

A fluid channeling system includes a fluid ejector, a respect to &is exemplary high Mach&cd  aircraft gas 
heat exchanger, and a fluid pump disposed in series flow turbine engine 12, it may also be used in other aircraft or 
communication. The ejector includes a primary inlet for industrial applications wherein excessively hot fluids 
receiving a primary fluid, and a secondary inlet for are desired to be handled. In the aircraft application 
receiving a secondary fluid which is mixed with the 4o illustrated in FIG. 1, the ram air 24 which enters the 
primary fluid and discharged therefrom as ejector dis- engine inlet 22 under flight operation of the aircraft 10 
charge. Heat is removed from the ejector discharge in at about Mach 5.5, has a temperature of about 1190' C. 
the heat exchanger, and the heat exchanger discharge is 
compressed in the fluid pump and channeled to the 
ejector secondary inlet as the secondary fluid. In an 45 
exemplary embodiment, the temperature of the primary 
fluid is greater than the maximum operating tempera- 
ture of a fluid motor powering the fluid pump using a 
portion of the ejector discharge, with the secondary 
fluid being mixed with the primary fluid so that the 50 
ejector discharge temperature is equal to about the 
maximum operating temperature of the fluid motor. 

which is substantially higher than the maximum operat- 
ing temperature of materials typically used in construct- 
ing the engine 12. For example, conventional nickel 
based or cobalt based superalloys used in aircraft gas 
turbine engines have a maximum operating temperature 
of about 980' C. In order to obtain useful lifetimes of 
these materials in the engine, a portion of the compres- 
sor air in the core engine 16 is typically bled for cooling 
any materials subject to excessive temperatures. How- 
ever, bleeding compressor air for cooling purposes de- 
creases the overall eficiency of the engine 12 and re- 
quires suitable cooling structures for channeling the DESCRIPT1oN OF THE 

The invention, in accordance with preferred and 55 &ling air thereto. 
exemplary embodiments, together with further objects 
and advantages thereof, is more particularly described 
in the following detailed description taken in conjunc- 
tion with the accompanying drawings in which: 

neling system in accordance with one embodiment of 
the present invention in combination with an aircraft 
gas turbine engine. 

FIG. 2 is a schematic representation of the fluid chan- 
neling system illustrated in FIG. 1. 

FIG. 3 is an d, partly sectional view of an exem- 
plary fluid ejector used in the fluid channeling system 
illustrated in FIG. 2. 

In the exemplary embodiment illustrated in FIG. 1, it 
is desirable to use a portion of the hot ram & 24 in the 
fluid handling system 38 and reducing its temperature 
for subsequent use in the engine 12. Accordingly, the 

FIG. 1 is a schematic representation of a fluid chan- 60 system 38 is disposed in flow communication with the 
engine inlet 22 for receiving a portion of the hot ram air 
24. For example, an annular inlet plenum 40 is disposed 
at the forward end of the bypass duct 20 for receiving a 
portion of the hot ram air 24 which is channeled 

65 through a suitable supply conduit 42 to the system 38. 
Since the inlet plenum 40 and supply conduit 42 are 
stationary structures, they may be readily insulated or 
formed of suitable high temperature materials for with- 
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standing the temperature of the hot ram air 24 chan- such as axial or radii  inflow air turbines, is operatively 
neled therethrough. joined to the compressor 66 by a drive shaft 76. The 

FIG. 2 illustrates schematically the fluid channeling turbine 74 includes an inlet 78 disposed in flow commu- 
system 38 in accordance with one embodiment of the nication with the ejector outlet 56 by a suitable conduit 
present invention and includes a fluid or air ejector 44 5 disposed in parallel with the heat exchanger 58 for re- 
having a first or primary inlet 46 disposed in flow com- ceiving a portion 54uof the ejector discharge 54 for 
munication with the supply conduit 42 of FIG. 1 for powering the turbine 74 to rotate and drive the com- 
receiving a portion of the ram air 24 as a hot primary pressor 66. The remaining portion of the ejector dis- 
fluid or air 48 at a primary temperature Tpwhich may charge SI flows to the heat exchanger 58. A suitable 
be up to about 1190' C. when the aircraft 10 operates at 10 valve 80 selectively controls flow to the turbine 74. The 
&out Mach 5.5. The ejector 44 includes a secondary turbine 74 also includes an outlet 82 for discharging the 
inlet 50 for receiving a secondary fluid or air 52 at a ejector discharge portion 54a as motor discharge E4 at a 
secondary temperature Tswhich is less than the primary temperature T d  which is substantially less than the 
temperature Tp. The ejector 44 functions in a conven- ejector discharge temperature Td since energy is ex- 
tional manner using the secondary fluid 52 as a motive 15 tracted therefrom by the turbine 74. 
flow and the primary fluid 48 as the suction flow being Since both the heat exchanger 58 and the turbine 74 
driven through the ejector 44 by the secondary fluid 52 are disposed in direct flow communication with the 
which mixes together the primary fluid 48 with the ejector discharge 54, the ejector discharge temperature 
secondary fluid 52 which are then discharged together Tdmust be suitably low to prevent excessive heating of 
as a mixed fluid, ejector discharge 54 from an outlet 56 20 the heat exchanger 58 and the turbine 74 which would 
of the ejector 44 Since the lower temperature secondary decrease their effective useful lives. For example, the 
fluid 52 is mixed with the higher temperature primary turbine 74 may be formed of conventional nickel based 
fluid 48, the resulting temperature of the ejector dis- or cobalt based superalloys having a maximum operat- 
charge 54 is at a temperature Td below the primary ing temperature of about 980' C. for obtaining a useful 
temperature Tpand greater than the secondary tempera- 25 life thereof. Since the primary fluid temperature Tp is 
ture Ts. about 1190' C. in this exemplary embodiment, the ex- 

A conventional heat exchanger 58 includes a first cessive temperature thereof must be suitably reduced to 
inlet 60 disposed in flow communication with the ejec- prevent overheating of the heat exchanger 58 and the 
tor outlet 56 through a suitable conduit for receiving the turbine 74. 
ejector discharge 54. The heat exchanger 58 also in- 30 Accordingly, the ejector 44, the heat exchanger 58, 
cludes a first outlet 62 for discharging the ejector dis- and the compressor 66 are preferably sized to operate in 
charge 54 which is conventionally cooled in the heat a thermodynamic cycle for providing the compressor 
exchanger 58 as heat exchanger discharge 64 at a tem- discharge 72 to the ejector 44 for mixing with the pri- 
perature T d  which is less than the ejector discharge mary fluid 48 so that the ejector discharge temperature 
temperature Ted. 35 T d i s  preferably equal to about the maximum operating 

A conventional fluid pump in the form of an exem- temperature of the turbine 74, for example, as well as 
plary air compressor 66, such as axial or centrifugal air that of the heat exchanger 58. The flow rate, pressure, 
compressors, includes an inlet 68 disposed in flow com- and temperature of the compressor discharge 72 may be 
munication with the heat exchanger first outlet 62 conventionally selected relative to the corresponding 
through a suitable conduit for receiving the heat ex- 40 flow rate, pressure, and temperature of the primary 
changer discharge 64 therefrom. The compressor 66 fluid 48 so that the ejector discharge temperature T& 
also includes an outlet 70 disposed in flow communica- no greater than about the maximum operating tempera- 
tion with the ejector secondary inlet 50 through a suit- ture, and is preferably substantially equal thereto. In this 
able conduit for channeling thereto the heat exchanger way, the energy required from the compressor 66 to 
discharge 64 compressed in the compressor 66 as pump 45 power the ejector 44 may be minimized to that needed 
or compressor discharge 72 at a temperature Tc for use solely to reduce the excessive temperature of the pri- 
in the ejector 44 as the ejector secondary fluid 52. mary fluid 48 down to the maximum operating tempera- 

Air ejectors such as the ejector 44 are conventional ture of the turbine 74, for example. The turbine 74 may, 
and require that the secondary fluid 52 has a pressure therefore, be a relatively simple turbine which does not 
suitably greater than the pressure of the primary fluid 48 H) require additional cooling arrangements thereof for 
for effective operation. The secondary fluid tempera- maintaining acceptable levels of temperature thereof 
ture TS is less than the primary fluid temperature Tp for below the maximum operating temperature. 
reducing the temperature of the primary fluid 48 as it is The ejector 44 merely reduces the temperature of the 
mixed therewith to generate the cooler ejector dis- primary fluid 48 by mixing it with the lower tempera- 
charge 54. However, energy is required to suitably 55 ture secondary fluid 52 to generate the ejector dis- 
compress the secondary fluid 52 in the compressor 66 charge 54. The heat exchanger 58, in contrast, removes 
which reduces overall efficiency of the system 38. This heat from the system 38, and in the exemplary embodi- 
efficiency loss can be minimized by configuring the ment illustrated uses the fuel 28 in the fuel tank 26 for 
thermodynamic cycle of the system: 38 to ensure that this purpose. More specifically, the heat exchanger 58 
the ejector discharge temperature T d i s  reduced to not 60 further includes a second inlet 86 disposed in flow com- 
substantially less than the maximum operating tempera- munication with the fuel tank 26 by a suitable conduit 
ture of the materials found immediately downstream connected mediately or directly thereto for receiving a 
from the ejector 44 in the exemplary configuration portion of the fuel 28. The heat exchanger 58 also in- 
wherein the primary fluid temperature Tp is initially cludes a second outlet 88 disposed in flow communica- 
greater than the maximum operating temperature of 65 tion with the fuel injectors 32 by suitable conduits, and 
such materials as described in further detail below. the heat exchanger 58 is configured for channeling the 

In order to drive the compressor 66, a fluid motor in fuel 28 from the second inlet 86 to the second outlet 88 
the exemplary form of a conventional air turbine 74, for removing heat from the ejector discharge 54 chan- 
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neled from the fmt inlet 60 to the first outlet 62 of the ing thrust for supersonic operation. In order to cool the 
heat exchanger 58. The first inlet and outlet 60,62 and shutdown core engine 16, FIG. 2 illustrates schemati- 
conduit therebetween define the hot side of the heat. cally a conventional purge device 92 which includes 
exchanger 58 for arrying the hot ejector discharge 54 suitable flow paths for channeling another portion of 
for undergoing heat removal therein, and the second 5 the compressor discharge 72 through the engine 16 to 
inlet and outlet 86,88 and conduit therebetween define provide cooling purge air therethrough. Another valve 
the cold ride of the heat exchanger 58 through which 94 may be disposed between the purge device 92 and 
the fuel 28 is channeled for absorbing heat from the the compressor outlet 70 for regulating the portion of 
ejector discharge 54 carried through the hot side in a the compressor discharge 72 channeled thereto. 
conventional manner. As shown in FIG. 2, another one of the secondary 

The resulting system 38 including the ejector 44, heat devices designated 96 may be any conventional device 
exchanger 58, compressor 66, and turbine 74 provide a requiring cooling or a power source which may use a 
thermodynamic cycle wherein the temperature of the portion of the heat exchanger discharge 64 suitable 
primaxy fluid 48 is hitially reduced by the ejector 44, provided thereto. 
with heat being removed from the ejector discharge 54 15 Yet another secondary device designated 98 may be 
channeled through the heat exchanger 58. The com- any conventional device operatively joined to the ejec- 
pressor 66 is powered by the turbine 74 using the ejector tor outlet 56 for receiving a portion of the ejector dis- 
discharge 54 as the power source for compressing the charge 51 for either cooling or providing an energy 
heat exchanger discharge 64 for powering the ejector source. 
14. In the cycle defined by the system 38, various flow 20 Since the lowest temperature fluid in the system 38 
rates, pressures, and temperatures are provided at each illustrated in FIG, 2 is the turbine discharge 84, the 
of the components thereof in accordance with conven- turbine outlet 82 is preferably joined in flow communi- 
tional laws of mechanics and thermodynamics for the cation with a conventional electrical controller 100 of 
components. The ejector discharge temperature Td is the engine 12 illustrated in FIG. 1 for channeling 
less than the primary fluid temperature Tp but greater 25 thereto at l a s t  a portion if not all of the turbine dis- 
than the temperatwe of the secondary fluid Tx. The charge 84 for conventionally cooling the electrical con- 
temperature Td of the heat exchanger discharge 64 is troller 100. 
substantially lower than the ejector discharge tempera- In all of the above examples, portions of the various 
ture Td since heat is being removed by the heat ex- fluids being channeled through the system 38 may be 
changer 58 at relatively high efficiency with a relatively 30 extracted therefrom for providing additional power for 
small reduction in pressure thereof. The compressor 66 the secondary devices or for the cooling thereof with- 
suitably compresses the heat exchanger discharge 64 at out substantially degrading the performance of the sys- 
a pressure ratio of about 1.2, for example, while simulta- tem 38 to effectively reduce the temperature of the 
neously increasing the temperature Tc of the compres- primary fluid 48 to a more usable temperature no 
sor discharge 72 which is substantially lower than the 35 greater than the maximum operating temperature of the 
primary fluid temperature Tp. The lowest temperature materials being used. Of course, the power source of the 
of the system 38 in this exemplary embodiment may be entire system 38 is the ram air 24 channeled to the ejec- 
obtained from the turbine discharge 84 since energy is tor 44 as the primary fluid 48 which is in tum channeled 
Wing extracted from the ejector discharge portion 540 through the turbine 74 for powering the compressor 66. 
being provided thereto with a substantial decrease in 40 Accordingly, the several components 44,58,66, and 74 
both pressure and temperature thereof. are selectively sized for each particular application to at 

Accordingly, the system 38 includes various loca- least appreciably reduce the temperature of the primary 
tions from which a portion of the cycle fluids may be fluid 48 being discharged from the ejector 44 as well as 
removed for use outside the basic cycle or system 38 as providing any desired extracted fluid flow from the 
an energy source for powering additional devices, or as 45 various components of the system 38 as described 
heat sinks useful for cooling additional devices. above. 

For example, the system 38 may further include one Although the system 38 may be operated with the 
or more secondary devices disposed in flow communi- primary fluid 48 below the maximum operating temper- 
cation with at least one of the ejector 44, heat exchanger ature of the materials used downstream from the ejector 
58, compressor 66, and turbine 74 for receiving there- H) 44, in the preferred embodiment the temperature 
from a portion of the ejector discharge 54, heat ex- thereof is above such maximum operating temperature. 
changer discharge 64, compressor discharge 72, and Accordingly, the ejector 44 must be suitably configured 
turbine discharge 84, respectively. An exemplary one of for withstanding the excessive temperature Tp of the 
such secondary devices may include the exhaust nozzle primary fluid 48, and for example, may be formed from 
36 of the gas turbime engine 12 illustrated in FIG. 1 55 conventional uncooled, high temperature ceramic com- 
which is joined in flow communication with the com- posite materials capable of withstanding the elevated 
pressor outlet 70 for receiving a portion of the compres- temperature of the primary fluid 48 until the tempera- 
sor discharge 72 in parallel with the ejector 44 for con- ture within the ejector 44 is reduced at its outlet 56. It is 
ventionally cooling the exhaust nozzle 36. A suitable more economical and practical to suitably construct the 
valve 90 may be disposed in the conduit joining the 60 stationary inlet plenum 40, the ejector 44, and the sup- 
exhaust nozzle 36 to the compressor outlet 70 for regu- ply conduit 42 extending therebetween for .ccommo- 
lating the portion of the compressor discharge 72 chm- dating the elevated temperature of the primary fluid 48 
neled to the exhaust nozzle 36 for the cooling thereof. than to construct the stationary and rotary structures 

During ram operation of the engine 12, it is preferable immediately downstream therefrom for such elevated 
to shut down the engine l2 and allow the ram air 24 to 65 high temperature. 
flow directly through the bypass duct 20 into the ram FIG. 3 illustrates an exemplary embodiment of the 
burner 30 for being mixed with the fuel from the injec- ejector 44 in accordance with one embodiment of the 
tors 32 to generate the combustion gases 34 for provid- present invention which may be made of conventional 

10 
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superalloy metals instead of ceramic, with a cooling 
arrangement for maintaining acceptable temperatures of 
the materials thereof. More specifically, the ejector 44 
further includes a mixing chamber 102 disposed in flow 
communication with the primary inlet 46 which is in 
turn disposed in flow communication with the supply 
conduit 42. A coaxial nozzle 104 is disposed at the up- 
stream end of the mixing chamber 102 and is supported 
therein by a plurality of circumferentially spaced apart 
hollow struts 106. The nozzle 104 has side inlets 108 
disposed in flow communication with the ejector sec- 
ondary inlet 50 through the several struts 106, and an 
outlet 110 disposed in flow communication with the 
mixing chamber 102. A conventional diffuser 112 is 
disposed in flow communication with the mixing cham- 
ber 102 for receiving therefrom and for diffusing the 
primary and secondary fluids 48, 52 mixed therein for 
discharge from the ejector outlet 56 as the ejector dis- 
charge 54. 

The ejector 44 further includes an annular casing 114 
surrounding the mixing chamber 102 and the struts 106 
and nozzle 104 to define an annular plenum 116. The 
plenum 106 is disposed in flow communication with the 
ejector secondary inlet 50 and the nozzle 104 for chan- 
neling the secondary fluid 52 therebetween for cooling 
the ejector 44 As shown in FIG. 3, the secondary inlet 
50 is disposed at the aft end of the mixing chamber 102 
so that the secondary fluid 52 is firstly channeled up- 
stream along the outer surface of the mixing chamber 
102 and then radially inwardly through the several 
struts 106 and in turn downstream through the nozzle 
104 for discharge into the mixing chamber 102 for mix- 
ing with the primary fluid 48 channeled downstream 
over the outer surface of the nozzle 104 and circumfer- 
entially between the adjacent struts 106. In this way, the 
relatively cool compressor discharge 72 which is used 
for the secondary fluid 52 is channeled through the 
ejector 44 in the regions thereof wherein the hot pri- 
mary fluid 48 is camed. The secondary fluid 52, there- 
fore, cools the ejector 44 against the heat of the primary 
fluid 48 to maintain the material thereof below the maxi- 
mum operating temperature, with the secondary fluid 

5 

10 

15 

20 

25 

30 

35 

40 

52 then being-ejectkd from the nozzle outlet 110 for 
mixing with the primary fluid 48 and reducing its tem- 
Derature upon discharge from the ejector outlet 56. 45 

While there have been described herein what are 
considered to be preferred embodiments of the present 
invention, other modifications of the invention shall be 
apparent to those skilled in the art from the teachings 
herein, and it is, therefore, desired to be secured in the 
appended claims all such modifications as fall within the 
true spirit and scope of the invention. 

Accordingly, what is desired to be secured by Letters 
Patent of the United States is the invention as defined 
and differentiated in the following claims. 

We claim: 
1. A fluid channeling system comprising: 
means or supplying a primary fluid at a primary tem- 

perature; 
a fluid ejector having a primary, suction inlet for 

receiving said primary fluid, a secondary inlet for 
receiving a secondary fluid at a secondary tempera- 
ture less than said primary temperature, and an 
outlet for discharging together said primary and 
secondary fluids as a mixed fluid ejector discharge 
at a temperature below said primary temperature; 

a heat exchanger having a first inlet disposed in flow 
communication with said ejector outlet for receiv- 
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8 
ing said ejector discharge therefrom, a first outlet 
for discharging said ejector discharge cooled in 
said heat exchanger as heat exchanger discharge at 
a temperature below said ejector discharge temper- 
ature, and means for cooling said ejector discharge 
channeled between said first inlet and said first 
outlet; 

a fluid pump having an inlet disposed in flow commu- 
nication with said heat exchanger first outlet for 
receiving said heat exchanger discharge, and an 
outlet disposed in flow communication with said 
ejector secondary inlet or channeling thereto said 
heat exchanger discharge compressed in said fluid 
pump as pump discharge or use in said ejector as 
said ejector secondary fluid; and 

a fluid motor operatively joined to said fluid pump by 
a drive shaft, and including an inlet disposed in 
flow communication with said ejector outlet in 
parallel with said heat exchanger for receiving a 
portion of said ejector discharge for powering said 
fluid motor to drive said fluid pump, and an outlet 
for discharging said ejector discharge portion as 
motor discharge at a temperature less than said 
ejector discharge temperature. 

2. A system according to claim 1 wherein: 
said fluid motor is formed of a material having a 

maximum operating temperature; 
said primary fluid temperature is greater than said 

maximum operating temperature; and 
said ejector, said heat exchanger, and said fluid pump 

are sized to operate in a thermodynamic cycle for 
providing said compressor discharge to said ejec- 
tor for mixing with said primary fluid so that said 
ejector discharge temperature is equal to about said 
maximum operating temperature. 

3. A system according to claim 1 in combination with 
a gas turbine engine for powering an aircraft at super- 
sonic speed, said engine including an inlet for receiving 
ram air, and wherein: 

said ejector primary inlet is disposed in flow commu- 
nication with said engine inlet for receiving a por- 
tion of said ram air as said primary fluid; 

said fluid pump is in the form of an air compressor; 
and 

said fluid motor is in the form of an air turbine. 
4. A system according to claim 3 further including 

means disposed in flow communication with at least one 
of said ejector, said heat exchanger, said compressor, 
and said turbine for receiving therefrom a portion of 
said ejector discharge, said heat exchanger discharge, 
said compressor discharge, and said turbine discharge, 
respectively. 

5. A system according to claim 4 wherein said receiv- 
ing means is an exhaust nozzle of said gas turbine engine 
and is joined in flow communication with said compres- 
sor outlet for receiving a portion of said compressor 
discharge for cooling said exhaust nozzle. 

6. A system according to claim 4 wherein said receiv- 
ing means is an electrical controller of said gas turbine 
engine and is joined in flow communication with said 
turbine outlet for receiving a portion of said turbine 
discharge for cooling said electrical controller. 

7. A system according to claim 4 wherein: 
said aircraft includes a fuel tank containing fuel; 
said engine includes a ram burner having a plurality 

of fuel injectors; and 
said heat exchanger cooling means includes a second 

inlet disposed in flow communication with said fuel 



5,287,694 
9 10 

tank for receiving a portion of said fuel, and a sec- 
ond outlet disposed in flow communication with 
said fuel injectors, and said heat exchanger being 
configured for channeling said fuel from said scc- 
ond inlet to said second outlet for removing heat 5 
from said ejector discharge channeled from said 
first inlet to said second inlet of said heat ex- 
changer. 

8. A system according to claim 4 wherein said ejector 
further comprises: 

a miXing chamber disposed in flow communication 

a nozzle having an inlet disposed in flow communica- 

posed in flow communication with said mixing 
chamber; and 

a diffuser disposed in flow communication with said 
miXing c.hamber for diffusing said primary and 
secondary fluids mixed therein for discharge from 
said ejector outlet. 

9. A system according to claim 8 wherein said ejector 
further comprises an annular casing surrounding said 
mixing chamber and said nozzle to define an annular 

10 plenum, said plenum being disposed in flow communi- 
cation with said secondary inlet and said nozzle for 
channeling said secondary fluid therebetween for cool- 
ing said ejector 

with said primary inlet; 

tion with said secondary inlet, and an outlet dis- * * * * .  
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