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(57) Abstract: Assembly system (10) for a thermocouple (16) for a gas turbine
equipped with a supporting element (12) in which the thermocouple (16) is housed,
the supporting element (12) has a series of holes (45) for the inlet of the discharge
gases of the gas turbine and a cavity (50) in which they are mixed before flowing
through an opening (14) of the supporting element (12).
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ASSEMBLY SYSTEM OF A THERMOCOUPLE FOR A GAS TURBINE

The present invention relatés to an assembly system
of a thermocouple for a gas turbine, in particular a gas
turbine of the “heavy duty” type.

The technical sector relates to so-called “heavy
duty” gas turbines, which are almost alwéys controlled on
the basis of the temperature of the discharge gases down-
stream of the expander present therein.

A series of temperature sensors is normally housed
downstream of the expander, which allows a series of sig-
nals to be obtained, that are proportional to the tem-
perature which each of the temperature sensors detects in
the surrounding area.

From the various temperature values, it is possible,
by means of appropriate processing, to obtain an average
temperature whose value, when further processed, provides
the so-called “ignition” temperature of the gas turbine.

From an operative and functional point of view, it

is therefore extremely important to have a temperature
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detection system in heavy duty turbines, which provides a
reliable and repeatable measurement of the average tem-
perature at the expander of the turbine itself as this
greatly influences the performances and useful life of
the machine.

As mentioned above, the average temperature is cur-
rently obtained by means of a series of temperature sen-
sors, whose number varies according to the type of ma-
chine.

Furthermore, the series of temperature sensors is
uniformly distributed on the expander along a circumfer-
ence of a section of the expander itself.

One of the disadvantages which arise in the case of
transients is that this type of solution is not capable
of guaranteeing a reliable measurement of the average
temperature of the discharge gases of the turbine.

This occurs when the temperature profile is not very
uniform inside the section of the expander and also when
it varies with time, as the average temperature value ob-
tained from the series of temperature sensors may not be
representative of the real average temperature of the
turbine with a consequent risk for the efficient func-
tioning of the turbine itself.

An objective of the present invention is to provide

an assembly system of a thermocouple for a gas turbine
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which i1s simple and provides a reliable and repeatable
measurement of the temperature of the discharge gases of
the turbine itself.

A further objective is to provide an assembly system
of a thermocouple for a gas turbine which allows a reli-
able measurement of the temperature of the discharge
gases of the gas turbine, whatever the temperature pro-
file may be in the discharge section.

Yet another objective is to provide an assembly sgys-
tem of a thermocouple for a gas turbine which also allows
a reliable measurement of the temperature of the dis-
charge gases of the gas turbine, even with variations in
the temperature profile in the discharge section.

These objectives according to the present invention
are achieved by providing an assembly system of a thermo-
couple for a gas turbine as specified in claim 1.

Further characteristics of the invention are indi-
cated in the subsequent claims.

The characteristics and advantages of an assembly
system of a thermocouple for a gas turbine according to
the present invention will appear more evident from the
following illustrative and non-limiting description, re-
ferring to the enclosed schematic drawings, in which:

figure 1 1is a raised side view of a preferred em-

bodiment of an assembly system of a thermocouple for a
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gas turbine according to the present invention.

With reference to the figure, this illustrates an
assembly system 10 of a thermocouple 16 for a gas turbine
comprising a supporting element 12, which is substan-
tially an internally hollow cylinder in which the thermo-
couple 16 is inserted.

The supporting element also has an opening 14 from
which an end 17 of the thermocouple 16 protrudes.

A part of the discharge gases of the gas turbine
flows through the opening 14.

Said opening 14 is positioned centrally on a surface
13 of a first portion 11 of the supporting element 12.

The supporting element 12 comprises a series of
holes (45) and a cavity (50) for the mixing of these so
as to make their temperature uniform in order to obtain
more reliable temperature measurements.

The supporting element 12 also comprises a second
portion 40 in which the series of pass-through holes 45
are situated, through which a part of the discharge gases
whose temperature is to be measured, flows.

The first portion 11 and the second portion 40 sub-
stantially form the body, essentially a hollow cylinder,
of the supporting element 12 of the assembly system for
the thermocouple 16.

The first portion 11 and the second portion 40 are
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also both connected to a first base portion 30 and a sec-
ond base portion 31.

The first base portion 30 and the second base por-
tion 31 define a first end and a second end respectively
of the supporting element 12.

The thermocouple is preferably inserted in the first
base portion until it completely passes the first portion
11, and protrudes into the opening 14.

A series of pass-through holes 45 are situated on
the second portion 40, for the mixing of the combusted
gases, whose temperature is to be measured.

The series of holes 45 is preferably opposite the
opening 14 with respect to the axis of the supporting
element 12.

The first portion 11 and the second portion 40 also
define a cavity 50 communicating with the series of holes
45 and with the opening 14 of the supporting element 12.

Said cavity 50 has the function of mixing the dis-
charge gases which pass through the series of holes 45,
subgsequently sending them, mixed with each other, through
the opening 14.

Mixing occurs as the passage through the cavity 50
caugses a change in direction of the discharge gases with
the formation of turbulences suitable for mixing them.

In this way, the discharge gases which pass through
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the opening 14 have a homogeneous and uniform temperature
even with wvariations in the temperature profile of the
discharge gases outside the assembly system 10.

This allows much more reliable temperature measure-
ments to be effected, thus lengthening the useful life
and reliability of the gas turbine in which said assembly
system 10 is applied.

Furthermore, with the use of said assembly system
10, it is possible to obtain extremely satisfactory re-
sults, in the case of transients in the temperature pro-
file of the discharge gases.

According to a preferred embodiment of the present
invention, the first portion 11, the second portion 40
and the first and second base portion 30 and 31 can also
be advantageously produced in different pieces.

It can thus be seen that an assembly system of a
thermocouple for a gas turbine according to the present
invention achieves the objectives specified above.

Numerous modifications and variants can be applied
to the assembly system of a thermocouple for a gas tur-
bine of the present invention, thus conceived, all in-
cluded within the inventive concept.

Furthermore, in practice the materials used as also
the dimensions and components can vary according to tech-

nical demands.
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CLAIMS
1. An asseumbly system (10) of a thermocouple (16) for a
gas turbine comprising a supporting element (12) in which
said thermocouple (16) is housed, characterized in that
said supporting element (12) includes a series of holes
(45) for the inlet of the discharge gases of the gas tur-
bine and a cavity (50) in which they are mixed before
flowing through an opening (14) of the supporting element
(12) .
2. The assembly system (10) according to claim 1, char-
acterized in that said opening (14) of the supporting
element (12) is positioned centrally with respect to a
base surface (13) of a first portion (11) of the support-
ing element (12) itself.
3. ' The assembly system (10) according to claim 1, char-
acterized in that said series of holes (45) is situated
in a second portion (40) of the supporting element (12),
and is opposite the opening (14) with respect to the axis
of the supporting element (12).
4. The assembly system (10) according to claim 1, char-
acterized in that said series of pass-through holes (45),
said cavity (50) and said opening (14) are intercommuni-
cating.
5. The assembly system (10) according to claim 1, char-

acterized in that the thermocouple (16) has an end (17)
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which protrudes from the opening (14) of the supporting
element (12).

6. The assembly system (10) according to claim 1, char-
acterized in that said supporting element (12) ig sub-
stantially an internally hollow cylinder.

7. The assembly system (10) according to claims 2 and
4, characterized in that said supporting element (12)
comprises a first base portion (30) and a second base
portion (31) both connected to the first portion (11) and
the second portion (40) of the supporting element (12).

8. The assembly system (10) according to claim 1, char-
acterized in that the supporting element (12), the ele-
ment (30) and the portion (40) of the assembly system
(10) are produced in one piece.

9. An assembly system (10) as previously described and

illustrated and for the purposes specified above.
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