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the control valve to selectively regulate the pressure bled from the one
side of the High performance gas turbine engines require     diaphragm. The
resultant pressure differential cooling passages and cooling flows to
ensure       controls the gap between the valve element and reliability and
cycle life of individual components  5    its seat. The complexity of
sensors, control units within the engine. For example, to improve fuel
and valves are costly to install and maintain. The economy characteristics
engines are being          reliability of a plurality of mechanisms is
reduced operated at higher temperatures than the           drastically as
the number of components increase material physical property limits of
which the     and the reliability of electrical circuits is reduced engines
are constructed. These higher        10   as the number of connections are
increased. The temperatures, if not compensated for, erode
combination of a plurality of components and engine components and decrease
component           connections jeopardizes the operation, efficiency life.
Cooling passages are used to direct a flow of  and reliability of the
engine. air to such engine components to reduce the high     US-A-4 296 599
also employs a complex temperature of the components and prolong    15
arrangement of valves, automatic opening and component life by limiting the
temperature to a    closing mechanisms and a sensor for each valve. level
which is consistent with material properties  The problems associated with
reliability of of such components.
installation and maintenance as indicated above Historically, a portion of
the compressed air is  in the first arrangement also plagues the second
bled from the engine compressor section to cool    20    arrangement. Both
arrangements must provide a these components. The amount of air bled from
sealing device that will function within a hot the compressor section is
usually controlled to    atmosphere. Such an atmosphere is not insure that
there is sufficient air remaining for  conducive to sealing components and
in most engine combustion.                                 cases reduces
the life of such components due to As engines operate and wear, leakage
25    hardening and cracking of the sealing surfaces. increases, output
power decreases and              The devices for controlling the flow of
cooling air efficiencies decrease. As the efficiencies         as suggested
by are positioned within the engine decrease and optimum performance due to
and would require extensive disassembly to component deterioration is
desired, more cooling   repair or replace such devices when a failure of
critical components is required.          30    occurs. Various
arrangements for controlling cooling       According to the present
invention, a gas flow are available. US-A-4 213 738 discloses a     turbine
engine having a compressor section and a cooling flow valve for regulating
cooling air flow  compressor discharge plenum connecting the to a turbine
rotor in accordance with compressor   compressor section with a cooling air
delivery discharge pressure and operating temperature of   35   system for
cooling components of the engine, the the turbine component. A movable
valve element     system comprising a fluid flow path is formed as a part
of a pressurizable diaphragm   interconnecting the compressor discharge
operated actuator. Operating temperature of a .    plenum with the engine
components to be blade component is sensed and a regulator          cooled,
the fluid flow path including a fluid flow device controls the pressure on
one side of the  40    control passage; and an elongate member diaphragm in
response to the temperature to        cooperating with the passage to
establish a flow allow the diaphragm to move the valve element      rate of
cooling air through the passage in to modulate cooling air flow to the
turbine rotor  according with predetermined operating and blade conponents.
parameters of the engine; (as disclosed in US-A- US-A-4 296 599 discloses a
plurality of valves     45    4 462 204) is characterised in that the
elongate placed in mutually parallel relationship to        member
comprises a stem having a part which collectively provide for the
modulation of the     extends along and is fixed within a part of the
cooling air flow. Each of the valves has a flap    passage having an inner
diameter, the stem part hingedly mounted at one edge to a pivot in such
having an outer diameter whereby an annular a way as to allow the flap to
move to the closed  50    orifice of certain size is provided through the
position to block or restrict air flow through an  passage part and around
the stem part; and in opening. In the open position of the flap, cooling
that at least the stem part is replaceable by one air flows through the
opening which is sized by    of different diameter to change the size of
the the maximum required cooling air flow. The         orifice. opening and
closing of the valve flap is controlled   55  A simple and inexpensive
cooling air delivery by an automatic mechanism which operates each
system is thus provided for establishing a of the valve flaps individually
in response to     predetermined flow rate of cooling air. The flow
predetermined operating parameters.                rate may be changed by
replacing the elongate US-A-4 213 738 employs a complex sensing
member and stem with another elongate member device for controlling the
pressure on one side of   60    and stem having a different outer diameter,
or by the diaphragm. An electromagnetically operated     replacing a sleeve
on the stem with another control valve is connected to the bleed tube. An
sleeve having a different outer diameter when infra-red pyrometer, in the
line-of-sight with the  the change is needed according to measured ring of
turbine blades, is responsive to           upstream and downstream pressure
ratios. In temperature changes and produces a signal to  65    both
arrangements the elongate member is 2  
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externally of the engine to  annular portion 66 of the fluid flow path 64
is enable removal of the elongate member and a         disposed between the
integral first stage nozzle simple method of changing the cooling air flow
and shroud assembly 38 and the multipiece inner rate. Should the engine
components become           wall 24. A plurality of passages 68 in the
inner worn sufficiently to require a change in the flow  5    wall 24
provide communication of cooling air rate, the stem part is easily changed
without       from the compressor discharge plenum 22 to the disassembly of
the other internal engine            first annular portion 66. An annular
cooling components.                                         passage 70 is
disposed between the nozzle In the accompanying drawings:
support case 48 and the second stage nozzle Fig. 1 is a sectional side view
of a portion of a  10   assembly 38. A plurality of orificed passages 72
gas turbine engine embodying the present            and a first fluid flow
control passage 74 in the invention; and, .
nozzle support case 48 connects the annular Fig. 2 is an enlarged section
view of a portion   portion 66 of the fluid flow path 64 with the of Fig.1.
annular cooling passage 70. The first fluid flow Referring to Figure 1, a
gas turbine engine 10,  15   control passage 74 has a preselected fixed not
shown in its entirety, has been sectioned to    diameter 75. An elongate
member 76 accessible show a cooling air delivery system 12 for cooling
external of the engine 10 has a stem 78 and components of a turbine section
14 of the engine.   extends into the first fluid flow control passage The
engine 10 includes an outer case 16, a          74. The stem 78 has an
outer diameter 80 smaller combustor section 18, a compressor section 20  20
than the preselected fixed diameter 75 of the first and a compressor
discharge plenum 22 fluidly        fluid flow control passage 74 forming a
controlled connecting the air delivery system 12 to the        clearance or
preselected flow area 82 compressor section 20. The plenum 22 is partially
therebetween. The combination of the orificed defined by the outer case 16
and a multipiece       passages 72 and the preselected flow area 82 inner
wall 24 partially surrounding the turbine  25    provide a preselected flow
rate from the first section 14 and the combustor section 15. The
annular portion 66 to the annular cooling passage compressor section 20
includes a plurality of       70. rotatable blades 26 attached to a
longitudinally      A cap 84 is threadedly attached to the outer extending
center shaft 28 driven by a gasifier      case 16 and removal of the cap 84
provides turbine section 29. A plurality of compressor  30    external
access to the elongate member 76. A stator blades 30 extend from the outer
case 16      plurality of cooling passages 86 in the second and are
positioned between the rotatable blades.    stage nozzle assembly 50
connects the annular The compressor 20 is a multistage axial
cooling passage 70 with the second stage turbine compressor although only a
single stage is          54. Although the passages 86 are shown as shown.
The combustor section 18 includes a    35    straight passages, the nozzle
assembly could be combustion chamber 32 positioned in the plenum
hollow and include a plurality of baffles. A 22 and a plurality of fuel
nozzles 34 (one shown)   second annular portion 88 of the fluid flow path
positioned in the chamber 32 at the end near the    64 is disposed between
the multipiece inner wall compressor section 20.
24 and the nozzle support case 48. A plurality of The turbine section
includes a first stage  40    passages 90 (one shown) in the inner wall 24
turbine 36 disposed partially within an integral     provide communication
of cooling air from the first stage nozzle and shroud assembly 38. The
compressor discharge plenum 22 to the second assembly 38 is attached to the
inner wall 24 and     annular portion 88. A plurality of second fluid
supported from the center shaft 28 by a bearing     flow control passages
92 are located in the nozzle arrangement 40 and a series of thermally
varied  45    support case 48 and connects the second annular masses 46
which are assembled to prevent rapid       portion 88 of the fluid flow
path 64 with a second thermal variation during heating and cooling of
annular cooling passage 94 disposed between such masses 46. A nozzle
support case 48 is         the nozzle support case 48 and the third stage
disposed within the outer case 16 and attaches to    nozzle assembly 56.
The second fluid flow control the case 16 by a plurality of bolts and
dowels not    50    passages 92 have a preselected fixed diameter shown. An
integral second stage nozzle and           96. A plurality of elongate
members, one shown shroud assembly 50 is attached to the nozzle         at
76, accessible external of the engine extend support case 48 by a plurality
of nozzle hooks 52    into each of the second fluid flow control and a
second stage turbine 54 is disposed            passages 92. The stem 78 of
each member 76 has partially within the assembly 50. An integral third
55    a sleeve 98 removably attached thereto. The stage nozzle and shroud
assembly 56 is attached      sleeve 98 has an outer diameter 100 smaller
than to the nozzle support case 48 by a plurality of      the preselected
fixed diameter 96 of the second nozzle hooks 58 and a third stage turbine
62 is      control passage 92 and the difference between disposed partially
within the assembly 56. All the  the diameters 96, 100 establishes the
controlled turbines 36, 54, 62 are connected to the       50   clearance or
preselected flow area. The longitudinally extending center shaft 28.
combination of the plurality of flow areas As more clearly shown in Figure
2, the cooling     established by the clearance between each air delivery
system has a fluid flow path 64         sleeve 98 and each second control
passage 92 interconnecting the compressor discharge             provide the
preselected flow rate from the plenum  22 with the turbine section 14. A
first  65    second annular portion 88 to the second annular 
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94. The elongate member 76 is      engine 10 to increase the clearance or
secured to the external portion of the engine 10   preselected flow area 82
between the stem 78 by a threaded portion 112 on the stem 78. A hex    and
the fluid control passage 74. The stem 78 on head 114 of the stem 76
extends external of the    the new borescope plug is slightly smaller than
outer case 16 and is in sealed relationship   5    the first borescope plug
assembly 76 and in turn thereto. A plurality of cooling passages 116 in the
increases the clearance or preselected flow area third stage nozzle
assembly 56 connects the        82 between the stem 78 and the first fluid
control second annular cooling passage 94 with the third   passage 74. The
increased clearance increases stage turbine 62. Although the passages 116
are    the amount of cooling air entering the annular shown as straight
passages, the nozzle assembly    10   cooling passage 70 enabling engine
optimization. could be hollow and include a plurality of baffles.  The
cooling air enters the second annular portion 88 through the plurality of
passages 90 and enters the second annular cooling passage through the
preselected flow area 82 between 15   the plurality of second fluid control
passages 92 Industrial Applicability                           and the
plurality of sleeves 98 on the elongate members 76 can also be changed to
control the The cooling air delivery system 12 of the         clearance 82,
regulating the amount of cooling air present invention is a part of a gas
turbine engine  being bled from the compressor section 20. The 10. The
compressor section 20 provides       20    elongate member 76 in this case
is the plurality of combustion air and cooling air. The more cooling
thermocouple probes 76 used to monitor inlet air that is bled from the
compressor 20 the less   temperature in the third stage power turbine 62.
air that is left for mixing with fuel for combustion  The sleeves 98 are
removably attached to the and the lower the engine performance.
stem 78 of the thermocouples 76 which are The air exits from the compressor
section 20  25    accessible external of the engine 10. During the into the
compressor discharge plenum 22 and        early period of engine 10
operation, first or enters into the fluid flow path 64 for cooling
second year, when the cooling air delivery purposes. The cooling air enters
into the annular  system 12 leakage is small, the engine portion 66 through
a plurality of passages 60 in   performance can be opfimized by reducing
the the multipiece inner wall 24 and cools the first  30    preselected
flow area 82 between the sleeve 96 stage nozzle assembly 38. Cooling air
enters an     and the second fluid control passage 92. After an annular
cooling passage 70 through a plurality of   extended period of engine
operation when orificed passages 72 in the nozzle support case 48  cooling
air delivery system leakage increases the and through the clearance 82
between the stem       cooling flow can be optimized by increasing the 78
and the first fluid control passage 74. From the    35    preselected flow
area 82 between the sleeve 96 annular cooling passage 70, air passes
through      and the second fluid control passage 92. The the second stage
nozzle assembly 50 cooling the    thermocouples 76 are removed from the
engine second stage turbine rotor 54. The preselected     10. The sleeves
98 are removed from the stem 78 flow area 82 between the outer diameter 80
of       and another sleeve 98 having a slightly smaller the stem 78 on the
elongate member 76 and the  40    outside diameter 100 is placed on the
stem 78. preselected fixed diameter 75 of the first fluid    The
thermocouple probes 76 and sleeves 98 are flow control passage 74 controls
the flow of        repositioned in the engine 10 and increase the cooling
air to the second stage turbine rotor 54.   preselected flow area 82
between the second As the gas turbine engine 10 wears, more         fluid
control passage 92 and the new slightly cooling air is required to
compensate for    45    smaller sleeve 96. The increased clearance 82 in
leakages associated with the wear. The elongate     turn increases the flow
of cooling air into the member 76, which in this case is the existing
second annular cooling passage 94 for rotor rim borescope plug assembly 76,
used to seal the        cooling through the third stage nozzle assembly
borescope hole within the second-stage turbine      56 providing the
adequate engine life. 54, is accessible from external of the engine 10.  50
The same process of changing the preselected During the early period of
engine 10 operation,     flow area 82 between the stem 78 or sleeve 96
first or second year, when the cooling air delivery  and the fluid control
passages 74, 92 can be used system 12 leakage is small, the engine
to fine tune a new or reconditioned gas turbine performance can be
optimized by reducing the        engine 10. preselected flow area 82
between the stem 78  55     The primary advantage of the changeable and the
first fluid control passage 74. After an    cooling control system 12 is
the ability to upgrade extended period of engine operation when
or fine tune the gas turbine engine 10 without cooling air delivery system
leakage increases,      major disassembly and down time. The simple cooling
flow needs to be compensated by             process of removing the
borescope plug increasing the preselected flow area 82 between  60
assembly 76 and/or the thermocouples 76 and the stem 78 and the first fluid
control passage 74.  sleeves 96 which are accessible external of the The
cap 84 is removed from the outer case 16 and    engine 10 and replacing the
borescope plug the borescope plug assembly is removed from         assembly
76 and sleeve 96 with another larger or 



the first fluid control passage 74. A different     smaller sized assembly
76 or sleeve 96 to change borescope plug assembly 76 is assembled in the
65   the clearance is very cost effective. The 4    7                   EP0
236336 B1                     8 [err] power output prolongs engine
Kompressorabschnitt mit einem durability and reduces maintenance costs.
KOhiluftliefersystem (12) verbindet zur Kuhlung von Maschinenkomponenten,
wobei das System folgendes aufweist: einen 5    StromungsmittelfluBpfad
(64), der den Claims
KompressorauslaBraum (22) mit den zu kuhlenden Maschinenkomponenten
verbindet, 1. A gas turbine engine (10) having a              wobei der
StromungsmittelfluBpfad (64) einen compressor section (20) and a compressor
Str6mungsmittelfluisteuerdurchlaB (74, 92) discharge plenum (22) connecting
the           10    aufweist, und ein langgestrecktes Glied (76) compressor
section with a cooling air delivery        zusammenarbeitend mit dem
DurchlaB (74, 92) system (12) for cooling components of the             zum
Vorsehen einer Str6mungsrate von Kuhlluft engine, the system comprising a
fluid flow path       durch den Durchlal entsprechend vorbestimmten (64)
interconnecting the compressor discharge         Betriebsparametern der
Maschine, plenum (22) with the engine components to be   15      dadurch
gekennzeichnet, daB das cooled, the fluid flow path (64) including a fluid
langgestreckte Glied (76) einen Schaft (78) flow control passage (74, 92);
and an elongate        aufweist, und zwar mit einem Teil, der sich langs
member (76) cooperating with the passage (74,         eines Teils des
Durchlasses (74, 92) erstreckt und 92) to establish a flow rate of cooling
air through   innerhalb eines Tails des Druchlasses angeordnet the passage
in according with predetermined    20   ist und zwar mit einem
Innendurchmesser (75, operating parameters of the engine;
96). wobei der Schaftteil einen characterised in that the elongate member
(76)        AuBendurchmesser (80, 100) besitzt, wodurch comprises a stem
(78) having a part which             eine RingzumeBoffnung einer bestimmten
GroBe extends along and is fixed within a part of the       vorgesehen wird
und zwar durch den passage (74, 92) having an inner diameter (75, 96),   25
DurchlaBteil und um den Schaftteil herum, und the stem part having an outer
diameter (80, 100)      ferner dadurch gakennzeichnet, daB mindestens
whereby an annular orifice of certain size is         der Schaftteil durch
einen Schaftteil mit provided through the passage part and around
unterschiedlichem Durchmesser (80, 100) the stem part; and in that at least
the stem part is  ersetzbar ist um die Gr6Be der Zume86ffnung zu
replaceable by one of different diameter (80, 100)   30    andern. to
change the size of the orifice.                      2. Maschine nach
Anspruch 1, wobei der 2. An engine according to claim 1, wherein the
StromungsmittelfluBpfad (64) einen ringformigen fluid flow path (64)
includes an annular cooling      KUhIdurchlaB (70, 94) aufweist, eine
Vielzahl von passage (70, 94), a plurality of passages (86, 116)
Druchlissen (86, 116), die den RingkuhIdurchlaB connecting the annular
cooling passage with the  35    mit den zu kOhlenden Maschinenkomponenten
engine components to be cooled, and the control       verbindet, und wobei
der SteuerdurchlaB (74, 92) passage (74, 92) connecting the compressor
den Kompressorauslalraum (22) mit dem discharge plenum (22) with the
annular cooling'       ringformigen KI(hIdurchlaB (70, 94) verbindet.
passage (70, 94).                                      3. Maschine nach
Anspruch 1 oder 2, wobei der 3. An engine according to claim 1 or claim 2,
40    Schaftteil eine HOlse (98) ist mit einem wherein the stem part is a
sleeve (98) having the     AuBendurchmesser (100) und zwar entfernbar outer
diameter (100) and being removably              befestigt am Schaft (78).
attached to the stem (78).                              4. Maschine nach
Anspruch 1 oder 2, wobei das 4. An engine according to claim 1 or claim 2,
langgestreckte Glied (76) insgesamt ersetzbar ist. wherein the whole of the
elongate member (76) is   45   5. Maschine nach einem der vorhergehenden
replaceable.                                          Anspruche, wobei das
langgestreckte Glied (76) 5. An engine according to any one of the
einen Teil aufweist, der von aul~erhalb der preceding claims, wherein the
elongate member         Maschine zuganglich ist, um die Entfernung des (76)
has a portion thereof accessible externally of   langgestreckten Glieds und
das Ersetzen von the engine to enable removal of the elongate    50
mindestens dem Schaftteil zu ermoglichen. member and replacement of at
least the stem             6. Maschine nach einem der vorhergehenden part.
Anspruche, wobei der Str6mungsmittelfluBpfad 6. An engine according to any
one of the            (64) eine Vielzahl von preceding claims, wherein the
fluid flow path (64)    Str6mungsmittelfluasteuerdurchlissen (74, 92)
includes a plurality of the fluid flow control  55    aufweist und wobei
das KtIhIluftliefersystem (12) passages (74, 92) and the cooling air
delivery        eine Vielzahl von langgestreckten Gliedern (76) system (12)
includes a plurality of the elongate      umfa&t. members (76). 60
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Kompressorabschnitt mit einem durability and reduces maintenance costs.
KuihIluftliefersystem (12) verbindet zur Kuhlung von Maschinenkomponenten,
wobei das System folgendes aufweist: einen 5    Str6mungsmittelfluapfad
(64), der den Claims
KompressorauslaBraum (22) mit den zu kuhlenden Maschinenkomponenten
verbindet, 1. A gas turbine engine (10) having a              wobei der
Stromungsmittelflulpfad (64) einen compressor section (20) and a compressor
Str6mungsmittelfluBsteuerdurchlaB (74. 92) discharge plenum (22) connecting
the           10    aufweist, und ein langgestrecktes Glied (76) compressor
section with a cooling air delivery       zusammenarbeitend mit dem
DurchlaB (74, 92) system (12) for cooling components of the            zum
Vorsehen einer Stromungsrate von KIuhiluft engine, the system comprising a
fluid flow path      durch den DurchlaB entsprechend vorbestimmten (64)
interconnecting the compressor discharge        Betriebsparametern der
Maschine, plenum (22) with the engine components to be   15      dadurch
gekennzeichnet, daB das cooled, the fluid flow path (64) including a fluid
langgestreckte Glied (76) einen Schaft (78) flow control passage (74, 92);
and an elongate       aufweist, und zwar mit einem Teil, der sich langs
member (76) cooperating with the passage (74,        sines Tails des
Durchlasses (74, 92) erstreckt und 92) to establish a flow rate of cooling
air through  innerhalb sines Teils des Druchlasses angeordnet the passage
in according with predetermined    20   ist und zwar mit einem
Innendurchmesser (75, operating parameters of the engine;
96), wobei der Schaftteil einen characterised in that the elongate member
(76)       AuBendurchmesser (80, 100) besitzt, wodurch comprises a stem
(78) having a part which            sine RingzumelBffnung einer bestimmten
GroBe extends along and is fixed within a part of the      vorgesehen wird
und zwar durch den passage (74, 92) having an inner diameter (75, 96),   25
DurchlaBteil und um den Schaftteil herum, und the stem part having an outer
diameter (80, 100)     ferner dadurch gskennzeichnet, daB mindestens
whereby an annular orifice of certain size is        der Schaftteil durch
einen Schaftteil mit provided through the passage part and around
unterschiedlichem Durchmesser (80, 100) the stem part; and in that at least
the stem part is  ersetzbar ist um die GroBe der ZumeBoffnung zu
replaceable by one of different diameter (80, 100)   30    indern. to
change the size of the orifice.                     2. Maschine nach
Anspruch 1. wobei der 2. An engine according to claim 1, wherein the
Stromungsmittelflulpfad (64) einen ringformigen fluid flow path (64)
includes an annular cooling     KuhidurchlaB (70, 94) aufweist. esine
Vielzahl von passage (70, 94), a plurality of passages (86, 116)
Druchlassen (86, 116), die den RingkuhidurchlaB connecting the annular
cooling passage with the  35    mit den zu kuhlenden Maschinenkomponenten
engine components to be cooled, and the control      verbindet, und wobei
der SteuerdurchlaB (74, 92) passage (74, 92) connecting the compressor
den KompressorauslaBraum (22) mit dem discharge plenum (22) with the
annular cooling       ringformigen KIhIdurchlaB (70, 94) verbindet. passage
(70. 94).                                      3. Maschine nach Anspruch 1
oder 2, wobei der 3. An engine according to claim 1 or claim 2,  40
Schaftteil eine Hulse (98) ist mit einem wherein the stem part is a sleeve
(98) having the    AuBendurchmesser (100) und zwar entfernbar outer
diameter (100) and being removably               befestigt am Schaft (78).
attached to the stem (78).                             4. Maschine nach
Anspruch I oder 2, wobei das 4. An engine according to claim 1 or claim 2,
langgestreckte Glied (76) insgesamt ersetzbar ist. wherein the whole of the
elongate member (76) is   45  5. Maschine nach einem der vorhergehenden
replaceable.                                         Anspruche, wobei das
langgestreckte Glied (76) 5. An engine according to any one of the
einen Teil aufweist, der von auBerhalb der preceding claims, wherein the
elongate member         Maschine zuganglich ist. um die Entfernung des (76)
has a portion thereof accessible externally of  langgestreckten Glieds und
das Ersetzen von the engine to enable removal of the elongate   50
mindestens dem Schaftteil zu ermoglichen. member and replacement of at
least the stem            6. Maschine nach einem der vorhergehenden part.
Anspruche, wobei der StromungsmittelfluBpfad 6. An engine according to any
one of the            (64) sine Vielzahl von preceding claims, wherein the
fluid flow path (64)    Stromungsmittelflussteuerdurchlassen (74, 92)
includes a plurality of the fluid flow control  55    aufweist und wobei
das Kuhiluftliefersystem (12) passages (74, 92) and the cooling air
delivery        sine Vielzahl von langgestreckten Gliedern (76) system (12)
includes a plurality of the elongate     umfaBt. members (76). 60
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Gasturbinenmaschine (10) mit einem                 1. Moteur a turbine a
gaz (10) comportant une 
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EP0236336 B1                     10 S&ioin formant compresseur a un systeme
(12) de delivrance d'air de refroidissement servant a refroidir des
composants du motmur, ce systeme comprenant un trajet (64) d'ecoulement
d'un fluide reliant la chambre de refoulement (22) du  5 compresseur aux
composants du moteur devant etre refroidis, le trajet (64) d'ecoulement du
fluide incluant un passage (74, 92) de commands de l'ecoulement du fluide
et un element allonge (76) cooperant avec le passage (74, 92) de maniere a
10 etablir a l'interieur du passage un debit de circulation de l'air de
refroidissement conform6ment a des parametres predetermines de
fonctionnement du moteur; caract6rise en ce que 1'6l6ment allonge (76)
comporte une tige (78)    15 dont une partis s'6tend le long de et est
fixes dans une partie du passage (74,92) possedant un diambtre interieur
(75, 96), la partie de la tige possedant un diametre exterieur (80, 100),
ce qui a pour effet qu'un orifice. annulaire d'une certaine   20 taille est
menage dans la partie du passage et autour de la partie de la tige; et en
ce au au moins la partie de la tige peut etre remplacee par une partie de
diametre different (80, 100), de maniere a modifier la taille de l'orifice.
25 2. Moteur selon la revendication 1, dans lequel Is trajet (64)
d'6coulement du fluide comprend un passage annulaire de refroidissement
(70, 94), plusieurs passages (86, 116) reliant le passage annulaire de
refroidissement aux composants du  30 moteur devant etre refroidis, le
passage de commande (74, 92) reliant la chambre de refoulement (22) du
compresseur au passage annulaire de refroidissement (70, 94). 3. Moteur
selon la revendication 1 ou 2, dens  35 lequel la partie de la tige est un
manchon (98) possedant le diametre exterieur (100) et etant fixe de fagon
amovible A le tige (78). 4. Moteur selon la revendication 1 ou 2, dans
lequel l'ensemble de l'element allonge (76) est  40 remplasable. 5. Moteur
selon l'une quelconque des - revendications pricedentes, dans lequel une
partie de l'el6ment allonge (76) est accessible a l'exterieur du moteur de
maniere A permettre le  45 retrait de l'element allonge et le remplacement
d'au moins la partie de la tige. 6. Moteur selon l'une quelconque des
revendications precedentes, dans lequel le trajet (64) d'ecoulement du
fluide inclut une pluralite de    50 passages (74, 92) de commands de
l'coulement du fluide, et Is systeme (12) de delivrance de I'air de
refroidissement comporte une pluralite d'elements allonges (76). 55 60 65


