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Continuous Feeding and Measurement of Nitroglycerin in
Preparation Process of Modified Double-base Propellant

HE Narenchaogetu, DENG Guodong, LU Leiming, WANG Lulu, WANG Zhiqiang
National Special Superfine Powder Engineering Center, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )

[ABSTRACT] In order to achieve the safe delivery and accurate measurement of nitroglycerin (NG) in the process of
manufacturing modified double base propellant, three core innovations, emulsion ejector, straight tube mass flowmeter and
PLC data processor, have been studied. The continuous addition and metering test on mixture of NG and water were carried
out. Emulsification and spraying process of NG was simulated and analyzed by simulation software, FLUENT, from which
the best structural parameters of the emulsifier were obtained: throat diameter is 14. 33 mm, throat length is 60.03 mm,
and distance between throat is 12. 00 mm. Simulation analysis was performed under these structural parameters, and results
show that the maximum volume fraction of NG at the exit of the emulsifying injector is less than 0.3 and the node ratio is
less than 0. 05, indicating that NG and water was mixed well to ensure the safety of continuous transmission of NG. Emulsi-
fying injector, straight tube mass flow meter and PLC data processor were also applied in continuous addition and metering
test of NG/ water mixtures. Effects of mass flowmeter on the measurement accuracy under different pipelines pressures were
identified. Pipeline pressure between 0. 25 MPa and 0. 31 MPa meets the requirements of mass flowmeter testing, and
measurement error is no more than 1. 0% , which meets the technical requirements of continuous preparation of modified
double base propellant.
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Fig. 1 Structure diagram of emulsifying injector
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Fig.2  Process flowchart of online accurate

measurement of NG
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Tab.1 Comparison of experiment pressure drop
and simulated pressure drop
MPa
A Ap’

P P P (=m€wﬁ (=m{w0
0.1000 0.087 5 0.088 0 0.012 5 0.0120
0.1500 0.1349 0.136 0 0.015 1 0.014 0
0.2000 0.1828 0.184 0 0.017 2 0.016 0
0.2500 0.228 7 0.2300 0.0213 0.020 0
0.3000 0.2775 0.276 0 0.022 5 0.024 0
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Fig.3  Volume distribution of NG at outlet of

emulsifying injector
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Fig.4 Straight mass flowmeter
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Fig.5 Display interface of NG measurement
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Tab.3 Measurement results of mass flowmeter

under different pipe pressures

&1/ W/ Rl SERRME/ AXFRZE/
MPa (kg - min~") kg kg %
0.10 9.62 18.96 20.00 5.20
0.15 10.76 19.46 20.00 2.70
0.20 11.53 20.21 20. 00 1.05
0.25 13.36 19.93 20.00 0.35
0.31 14.99 19.92 20.00 0.40
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Tab.4 Measurement results of different

batches of NG

o HEE/ O EBRME, gRRZE, HRHRZE/
ek
k kg kg %

1 14.86 15.00 -0.14 0.93

2 19.83 20. 00 -0.17 0.85

3 25.13 25.00 +0.13 0.52

4 29.85 30.00 -0.15 0. 50

5 35.26 35.00 +0.26 0.74
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