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Overheat Detection for High-Temperature and Pneumatic Duct
and Its Experimental Analysis

Pan Jiachen, Jiang Yanlong , Shi Hong , Wang Hexu
(College of Aerospace Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract ; Based on the study of the duct overheat detection system of civil aircraft in existence, its short-
age is pointed out. Therefore a modified overheat detection system is designed with heat-sensitive prop-
erty material and combinational circuits, which owns the capabilities of alarm and location for the high-
temperature and pneumatic duct overheat part. Some interrelated optimization methods are put forward
as well. Also, the overheat detection experiment platform is built and the designed detection system is
validated experimentally. The influences of the overheat length and the response time of internal air
temperature on the system are conducted. The research results show that the response time of the detec-
tion system decreases with the increase of temperature of the internal air and the response time remains
approximately constant when the temperature reaches a certain value. Meanwhile the response time of
the detection system decreases with the increase of overheat length.

Key words: high-temperature and pneumatic duct; overheat detection; location
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Typical system diagram of air-duct overheat

detection
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Fig. 2 Equivalent circuit of temperature detection lines
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Fig. 3 Equivalent circuit of improved scheme
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Fig. 4 Schematic diagram of temperature detection element
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Fig.5 Schematic diagram of test bench

WL B ALY Bl KUBIL B Bl 25 048 i o 24 4 i 4
Jei o e R A A R I L AR
AR gt T S B L Sl BIL A T Y R, AT A 2 A
YU 5 VR A 5 A A A L R R
AR o 3 o A R ) D) B T R e R
1 Ui 4248 T8 ) UMAIRLE



%4l

T AR A5 < I ) S 5 PR 5 i e BT Y 621

3.2 AmidiE

x5 8 R0 1942 A DL K 5 R AN ] B 26
PRI 22 55 14 5% ) o 1296 30 3 44 AR 2 10 40 Booke 52 LA
R RIS . el T U0 A A IR R A X 4
POZFR A A

Bl 6 R ARG RERL IR

Schematic diagram of detection simulation

Fig. 6

system

WE 6 FrR & ERLIRZED N 3 B4
Ko LI A B R ATV T TG B, AL
T 9 T P 3 g K A 4 R B IR
FHEMBIES S WA EBR A FEBR B, 3 7E 1
B AL B Pt100 B AL R AR AR TR B . A IE
SRR E — 5 i )5 4 T Y 3 T R B RE T AL K
K EOR A A

PI0 AY SE PR B N 7 s . IR, Sk
B BERGR A 0k 1as1b Al 1o, Bl R
24 V ERHL B E B B A BRAE A 100 Q.

IR0 RS P B B L 5 — B B A BT AR R
S 1 Dy BE R B 2 R R AR 4 5 RE HEAT i #A
N7 A B 3k #8005 5 — B B P 5% R i 4 T AR 1k i
M BB R W AR B K R Mk R

24VJ

R, R, R,

P07 e S A B 1]

Fig. 7 Test equivalent circuit
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Fig. 10 Schematic diagram of baffles
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Fig. 12 Temperature distribution of non-baffle case
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