TemMoaneKkTpuyeckne TepMOMETPL

TepMOoaneKkTpnyeckne TepMoMeTPbI ncnonbaytoTcs Ha BC :
-Ana namepeHua TBI (TemnepaTtypbl Boixogawmx razos ) TPO n TBL
- ONA n3MepeHns Temneparypbl roriloBok unnmHapos Ha N4

- ona nameperuns temnepartypsbl B [TOC Kpbina n XBOCTOBOrO
onepeHuns

TepMoaneKkTpnyeckmne TepMoMETPbl OCHOBaHbI Ha namepennn TIOC npu
HarpeBaHnn obLLEN TOYKKN 2-X CNastHHbIX MPOBOAHUKOB U3 pa3HbIX
METanmnos.

Llenb , cocTaBneHHas n3 2-x pasHoOpPOAHbIX METaoB Ha3bIBaAETCS
TepmMonapow.
Bo3Hukatrwas npu Harpese mecta cnas Q0C - T3AC

[MPOBOOHUKMN U3 KOTOPbLIX COCTOAT TEPMONapbl Ha3bIBAKOTCA
TePMOSIEeKTpoaaMMm.

OaHy TOYKY cCoeMHEHUA Ha3bIBaOT pabovnm (ropaynm ) cnaem, a Apyryto
CBODOO-AHbIM KOHLIOM UINU( XONOAHbIM Caem).



Qu3uvecKas CYNHOCTE ABIeHHS 00bICHSIeTes

T TTTYTT T T T e sasss AW AARAYE NINJ AFIANLIZIV A LD

CICAYIOIIMM. ATOMBI METAJIJIOB COCTABJISIOT MPOCTPAaHCTBEHHYIO PELIETKY, BHYTPH KOTOPOI
CBODO/IHBIE TEKTPOHEI, YYACTBYIONIHE B TEIIOBOM JABHIKEHUH, 00pasyloT 3/IeKTPOHHLIN ras.
[II0THOCTB 3MeKTPOHHOrO ra3a /1 Pa3HBIX METALIOR HeozmHakosa. M3-3a 31oro Ha rpannie
COIPHKOCHOBEHHS ABYX Pa3HOPOHBIX METa/LIOB BO3HMKAET CTPEMIICHHE K BbIPAaBHHBAHHIO
IUIOTHOCTH 3JIEKTPOHHOrO rasa. HacTe 3TeKTpOHOB HEPEXOIHT H3 OTHOIO METAITA B APYTOI,
IIpn aToM omme Metamn sapsxaercs NOJIOKHTEIILHO, APYrod OTpuLaTensH0. Bo3HHKaeT
KOHTAKTHAA pasHOCTD OTCHUHAOB, KOTOpasA yPaBHOBENIMBACT PA3HOCTE [ARICHUS
JICKTPOHHOTO raza. KOHTaKTHas pa3HOCTE NOTEHHUAIOB He 3aBHCHT OT (opMEI 1
FEOMETPIIECKHX pa3MEPOB TEPMOIEKTPOJIOB H ONPEIENAETCH PA3HOCTHIO TeMIIEparTyp
FOPAHET0 M XOOHOTO CIIaeB H CBOHCTBAMH METAIIHYECKHX MPOBOIHUKOB TEPMONApHI.

Ecim criaste Mexmy co6oit KORIBI AABYX PasHOPOIHBIX IPOBOAHHKOB A u B (puc. 15. a), To npu
OZMHAKOBOH TemmepaType 000MX CMaeB Toka B el He O6y/eT. B 060mX crasx BO3HHMKaeT
OAMHAKOBAs IO BETUYHH, HO OOpaTHAA MO 3HAKY KOHTAKTHAS PA3HOCTh IIOTEHUHAJIOB, TTPHYEM
cymmapHad TepMoIJIC B 3aMKHYTOH 1lenu pasHa 1Ym0, IIpu Harpese oaH0ro U3 caes 1o
Temneparypsl th'C 271eKTpoHEI Ha ropsayYeM Komuie npHOOPeTYT Gonee BEICOKHE IHEPIHU H
CKOPOCTH, €M Ha X0noaHoM. BosHukaronme B pesyiibrarte 3TOro noToku IEKTPOHOB M
CBASAHHBIC C HIMH HAKOILICHHA 3aPA/IOB HPHBOIAT K TOMY, YTO KOHTAKTHAS Pa3HOCTD



CBASAHHBIC C HIMH HAKOILICHHS 3aPA/IOB IPHBOISAT K TOMY, YTO KOHTAKTHAS PasHOCTh
[IOTCHIHATIOB B HAIPETOM CI14e, YBEIHIHBAETCH, a B XOJIOAHOM OCTASTCs NpexKHEH. B pesynerar
BO3HUKaeT TepM0oI]IC, saBucAmas ot pasnocTy Temreparyp tI'C — tXC. B uenu noreuer Tok.
Hanpasnenne Toka 3aBucut 10J16K0 OT MaTepHa/la TEPMOICKTPOOB. Y CIIOBHIUCH HA3KIBATE
HOJIOKMTENEHBIM TOT 3JICKTPOIL, 110 HANpPaBIEHHIO K KOTOPOMY TeUeT TOK yepes ropsumif craii
(DONTOXKHUTENBHEI - A),

Jast GonsmmucTBa TepMonap koutakTHsle 3JIC BOZHHKAIOT TPH JIFOOBIX TeMIepaTypax u
ABJIAKOTCA X THHEHHBIMH (DYHKIMSMA, TAK YTO MOXKHO TIPHHSTE

E =x(trc - ty), (30)

rAe K - KO3 GHUUMEHT IPONOPUHOHATBHOCTH, 3aBHCSINI OT CBONCTE MAaTE€pHaNOB TEPMOMAPEL
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EXHAUST GAS TEMPERATURE MEASURING SYSTEMS

METAL A »
C b MILLIVOLTMETER
METAL B ’
HOT JUNCTION COLD JUNCTION

Fig. 18 THERMOCOUPLE PRINCIPLE



KOHCTpYyKLKNA TepmMonapsbl

HOUSING "
INSULATOR
- GAS OUT
THERMOCOUPLE :

NAVVEVLURRANCUULLTIID AR (RN

Fig. 19 STAGNATION TYPE THERMOCOUPLE



KoHCTpYyKUUa Tepmonapbl

Fig. 20 RAPID RESPONSE TYPE
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TAKE-OFF BOX
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" END BOX
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Fig. 21 THERMOCOUPLE HARNESS - 5 LOCATIONS
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Fig. 22 SIMPLIFIED EGT SYSTEM




 MeToq ranbBaHOMETpPa
« KomneHcaunoHHbIN MeTo



Puc.2 MNpuHuunuansHaa anektpuyeckas
cxema Tepmometpa TCT-29

1- ranbBaHOMETD; 2 - NPYXUHA;

3- BuMMeTannnM4Yecknin KOppPeKTop;

4 -kOMNeHcaLMOHHOe CONpPOTUBNEHME;

5- conpoTuBIieHne KOMMNeHcauMOHHbIX
npoBoaoB ; 6 — TepMonapa;

7 — NOArOHOYHOE CONPOTUBIIEHUE ;

8 — nobaBoO4YHOE CONPOTUBNEHME ;



* TepmomeTp TepmoanekTpudecknn TCT-29 npeaHasHa4vyeH ans
N3MepeHns TemriepaTypsbl Boixoadawmx razos BCY Ha
camornetax AH-24, Ty-134, TY-154 n gpyrux.

e KoMnnekr:

« ykasartenb TCT-2

e Tepmonapa -9

« Llkana npubopa oTrpagympoBaHa B rnpeaenax usmepenusa ot - 0 oo 900°
C. Ouundposka 4epes 300° C.

« Llena gpeneHwns -20° C.

* [puHUMN paboTbl TepMmomMeTpa.

* [lpnHUMN gencTemna TepMoMeTpa OCHOBaH Ha N3MEPEHUN C MOMOLLbIO
MarHMTO3NEKTPUYECKOro rasioBaHOMETPa TEPMOINEKTPOABUXKYLLEN CUMBI,

®  BO3HUKLLEN NpU Harpese cnas AByX pa3sHOPO4HbLIX MeTanos.

« XpoMmeneBbl TEPMOINEKTPO ABNAETCS NOMOXUTENbHbLIM, a
antoMeneBbI — OTpULATENbHbIM.
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Receiver

It indicates the t&4
temperature by copying
a voltage representative
of the e.m.f. of the
thermocouples, corrected
in function of the
texmperature of the cold
junction and aligned in
function of the
characteristics specific
to the engine.

Resistors

Rl = line resisctor (1{1
per wire)

Rhl and Rh2 = homogeneization
resistors. They are connected
to the indicator in order to
read the same té4 for a given
t3 value :

té = kt3

té = 680° C f-7 t3 = 960° C
(adjusted in factory)

Rsh (in the junction box) is
used to know, if necessary,
the "true” té,

z;obes

The 4 probes are
located around
the intermediacte
diffuser and are
subjected to the
gas flov at the
outlet of the
generator.

Each of then
cc.sists in a
(hot) welding of
& chromel wire
and an alumel
wire.




Temperature probe

Boagy Securing nut Thermocouple prode

Fig. 24

TURBOMECCA THERMOCOUPLE SYSTEM



Puc. 3. Koncipykuusa navepurens UT-2T cepua 2
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L f E.G.T.
POWER SUPPLY COLD JUNCTION il
MODULE UNIT signal from
/ ‘ / throttle

\ /. ! / M

1/ e,

115v
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RESISTANCE —T |
THERMOME TER

Vv REFERENCE FAULT
THERMOCOUPLE MODULE MONITOR

HARNESS
Fig. 23 EGT GAUGE SYSTEM - CONCORDE



1 - OVERTEMPERATURE POINTER

NORMALLY IN FRONT OF RED LINE. IN THE CASE OF AN OVERTEMPERATURE,
ITWILL INDICATE THE MAXIMUM EGT OBTAINED.

IT IS RESET BY PRESSING THE MAX. POINTER RESET PUSH BUTTON.

2- DIGITAL COUNTER
INDICATES THE EGY IN DIGITAL FORM
IF INDICATOR 1S NOT POWERED, THE COUNTER IS BLACK
IN THE CASE OF A SIGNAL FAILURE, THE COUNTER DISPLAYS = = = =
DURING LIGHT TEST THE COUNTER WILL SHOW B B E E

3 POINTER

INDICATES EGT ON THE ANALOG SCALE (0-1000° C)
IF INSTRUMENT NOT POWERED, OR IN THE CASE OF A SIGNAL FAILURE
THE POINTER SHOWS THE LOWEST VALUE {<0)



BLUE DOT 975%

& - RED LINE
INDICATES MAXIMUM PERMISSIBLE EGT OPERATING TEMPERATURE (625°C FOR
JTOD7R4DY)
WHEN THE POINTER EXCEEDS THIS VALUE AN INTERNAL SWiTCH WILL CAUSE :

THE ENGINE AMBER WARNING LIGHT ON THE WLDP TO COME ON ACCOMPANIED
BY THE SINGLE CHIME

THE ENGINE PAGE TO APPEAR ON THE ECAM DISPLAY UNIT
- THE ASSOCIATED INFORMATION TO APPEAR ON THE ECAM DISPLAY UNIT
THE PEA LIGHT TO COME ON

S - PEA LIGHT (AMBER)
COMES ON WHEN POINTER EXCEEDS RED LINE.

6 - BITE SWITCH
USED TO TEST INDICATOR OPERATION

WHEN PUSHED POINTER DIGITAL COUNTER AND OVERTEMPERATURE POINTER
INDICATE 975° C (BLUE DOT ON ANALOG SCAL) AND OVERTEMPERATURE
WARNINGS OCCUR (REF. RED LINE) IF INDICATOR IS OPERATIONAL






ACTUAL EGT: NORMALLY GREEN.

POINTER PULSES AMBER AND NUMERIC VALUE IS
GREEN WHEN EGT IS HIGHER THAN 855.C, OR725.C
DURING THE ENGINE START SEQUENCE.

BOTH PULSE RED WHEN EGT EXCEEDS 890.C.

MAX EGT (AMBER INDEX): 725.C AT ENGINE START
THEN 855°C (MCT).

EGT EXCEEDANCE(RED INDEX): IF §90C IS EXCEEDED, A RED
MARK APPEARS AT THE MAX VALUE ACHIEVED. IT WILL

DISAPPEAR AFTER A NEW TAKE OFF OR AFTER MAINTENANCE
ACTION THROUGH THE MCDU.
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E/WD — BEpXHUU OAUCTINEN

/
: 90.5 %
Primary engine
indications <
5000 KG } Fuel quantity indication
Flap / slats position
EF indication
\.. 250 —oni—— 255
LDG LDG GEAR DN
MEMO APU BLEED
landing SIGNS ON
AUTO BRAKE LO

SPLR ARM
FLAPS FULL

[sT8]







Symbol corresponding to
the thrust lever posmo

Appears when both
engines at IDLE (*)

Transient N1 during ATS operation
oorrespondlng to FMGC demand to

go to EPR target

FOB : 13000 KG

S FLAP F
AL N1 10 .b'//-\.Q

+998-”"~ \ 99.9+

Actual EPR
\
Exhaust gas
temperature
Actual N1
\.
SEAT BELTS
NO SMOKING

-

Max permissible N1

1.503 35(: -
F.F KG/H
1530 1500

Max EPR

____—— Thrust limit mode

—Flex temperature
(entered through MCDU)

\ EPR rating limit




a) Dual EGT indicator b) Servo-operated EGT indicator
(piston engine) (gas turbine engine)




Puc.7.11. KoHCTpyKUMs TepMmonapsl Ans NOPLUHEBLIX ABUraTenemn:
1 - wanba; 2,3 — HakoHeYHuKN; 4,5 — ckoba; 6 — BUHT



Chromel alumel
wiring harness

Figure 15 Thermocouple Carrier of a Gas Turbine
Engine



Shielded leads

Seal retaining plate

Terminal straps

Thermocouple probe

Threaded coupling

ITT

thermocouple Alumel terminal

Probe assembly

Washer

Figure 16 ITT Indication (Schematic Diagram)



