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Fig. 1 Basic structural of measurement system

(AR Ty 1 SR« A B B R OT B A8 45 O B I o A% JR% 2 1) 1E T 15 5, [ I FE A5 S PR B L S
REf% 0 2% LMD DR A5 S5 AR 5 10 RN IR 25 RERG . W, HF 54 B sl b i 208 &
B, 22 4 I 5 B 50 RE 08 AT R0 HI BHL 1k 322 b i o AT PRIE 5 ot SR B N ) R IE W I8 17, FEA RS, ik
B RAT A 77 1) FBEOSA-AAAA RUES5 BB & X R 0 R AL AT e B R 3, e I g
2 AN IE AT LARE 2 A4 B s it n bR o B AR S AT T R LR AL i AT AT A8 DR A TS i Y R B
WA W 2 FrR .

1
1 1 L
! Signal security isolation ) Acquisition control area
1
Signal acquisition area | Tout0+[ 5 {}—— Acquisition channel
: Tout0-[ 6 ——
| loutl+[ 7 fF—r-
| 3 Acquisition channel
1] tinke toutt—[B}——
Sensor 2 . |
—13] linl- !
Sensor 1 12 | Lin0+ +VS19 |
ensor
1| lin0- -Vs Eﬂ—‘
1 |
: L1 | 24V DC
1 |
! GND

FEl 2 U155 5 B A A A 4

Fig. 2 Basic structural of guard grating
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Fig. 3 Basic structural of protective device
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Fig. 4 Basic structural of gas-conducting device
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Table 1 Mechanical parameters of relevant materials

R E/GPa E»/GPa v o,/ MPa o/(g*cm )
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(a) Arrival time

(b) 0.2 ms after arrival time
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Fig. 5 Von Mises tress distribution at different time
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(a) Displacement distribution

(b) Strain distribution
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Fig. 6 Distribution of displacement and strain
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Fig. 7 Temperature changing progress Fig. 8 Pressure changing progress after explosive
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Study on measurement of gas temperature and pressure after explosion
in closed cavity at small-scaled distance

ZHANG Jijun, ZHANG Dongliang, ZHAO Jianwei, ZHANG Baoguo, CUI Yunxiao
(Northwest Institute of Nuclear Technology ., Xi’an 710024, Shaanxi, China)

Abstract: For the purpose of accurate measurement of temperature and pressure changes in cavity ex-
plosion, a gas temperature and pressure after explosion measurement system was built for closed ex-
plosion based on K-type thermocouple and pressure transmitter. By designing a heat-insulation pro-
tection device, sensors’ sensitive areas and signal modulation modules were installed in two different
seal cavities independently. By doing this, sensors’ survival under blast wave was raised. Sensors and
the protect device were tested at the scaled distance of 0. 86 m/kg"?. Gas temperature and pressure
after explosion efficient changing progress was gained and sensors can be restored to the initial state.
The test result shows that by installing K-type thermocouple and pressure transmitter to proper pro-
tecting device, gas temperature and pressure changing progress after explosion can be measured at
small scaled closed explosion.

Keywords: closed explosion; temperature measurement; pressure; measurement; K-type thermocou-
ple; heat-insulation protection; small-scaled distance; closed cavity
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