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Fig.1 Sketch map of heat transfer in chamber unit
1—heat loss of outlet gas — fired, 2—grain, 3—tube wall,
4—grain — tube wall interface, 5—heat conduction of tube wall,

6—heat release of firing bridged — film
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Fig.2 Sketch map of temperature distributing along the tube wall
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Table 1 Thermodynamics parameters of lead

styphnate and several materials

p G A q T,

/kgem™ /Jekg™ KT /Wem™T -KT /T kg7 /K

lead styphnate 1500 688 0.077  5.254 x 10° 567
epoxy resin 980 535 0.15~0.25 - -
7740* glass 2230 753 1.13 - -
microcrystal glass 2300 ~ 2600 830 1.62 - -
silicon 2300 700 150 - -

Note: p is density,C, is heat capacity, ) is heat conductivity, ¢ is heat of

reaction, T is deflagration point.
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Fig.3 Temperature distribution of epoxy resin tube
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Fig.4 Temperature distribution of 7740" glass tube
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Fig.5 Temperature distribution of microcrystal glass tube
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Fig. 6 Temperature distribution of silicon tube
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Fig.7 Temperature distribution of epoxy resin tube wall
at different combustion times
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Table 2 Critical distance of several materials at
different combustion times pm
combustion time/ms
materials
40 50 60 70 80
epoxy resin 24 48 72 84 108
7740" glass 36 60 96 120 132
microcrystal glass 36 72 96 132 156
silicon 150 250 350 400 450
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Elman Model in Prediction of COD Removal Rate of Booster Explosive Wastewater

LIU Yu-cun', YU Guo-giang' , WANG Shao-hua®, CHANG Shuang-jun'
(1. College of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China;
2. China North Vehicle Research Institute, Beijing 100072, China)

Abstract:In order to predict the chemical oxygen demand( COD) removal rate of the diazodinitrophenol(DDNP) wastewater treated
by supercritical water oxidation ( SCWO ), the HXDK-01-A intermittence type supercritical water oxidation device was used to
dispose the actual industrial production wastewater, and the effects of reaction temperature, reaction pressure, residence time,
oxygen excess on COD removal rate were studied. A single hidden layer Elman prediction model was established by using the
reaction temperature, reaction pressure, residence time,oxygen excess as input variables,and using the COD removal rate as output.
The MSE of the Elman model is 0.0418, the biggest error is —0.3231, and the least error is 0. 0296, the MSE of the multiple
regression is 0.3149 | the biggest error is 0. 8830, and the least error is 0.2200. The Elman neural network prediction results are better
than that of multiple regression analysis. Results show that the Elman model can be adopted to predict the COD removal rate of the
wastewater treated by SCWO.

Key words: environmental science; supercritical water oxidation; diazodinitrophenol (DDNP) ; Elman neural network; wastewater

treatment
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Numerical Simulation of Array Heat Transfer of Chemical Microthruster

LIU Jian, YE Ying-hua, SHEN Rui-qi, HU Yan
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Based on the mechanism of heat transfer, a one-dimensional finite difference model describing combustion process and
array heat transfer of chemical microthruster was established. With this model, the temperature growth process and temperature
distribution of unit wall of epoxy resin, 7740" glass, microcrystal glass and silicon units filled with lead styphnate were obtained by
numerical simulation. Results show that heat conductivity and combustion time of microthruster unit are the main factors affecting
growth of temperature and integration level. Larger heat conductivity and longer combustion time lead to less microthruster unit on a
same area. When heat conductivity increases by 100 — 1000 times, critical distance increases by 3.3 - 3.6 times, and when combus-
ion time increases by | time, critical distance increases by 3 — 5 times. And critical distance is limited only in micron-size: silicon
unit is 150 =450 pm,and the other three types are 20 — 160 pm.

Key words:military chemistry; chemical microthruster; array; heat transfer; combustion time; numerical simulation





