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[ ABSTRACT]

model for spray drying of nitroguanidine based on the understanding of the flow characteristics of materials in spray drying

Computational fluid dynamics (CFD) model and algorithm were used to establish suitable application

tower. The geometric model was meshed by Software Gambit. It was introduced into Fluent for numerical calculation to pre-
dict flow field distribution, droplet moisture content and the average particle size in the tower. In the experiment, the mois-
ture content, particle size distribution and temperature distribution in the field of dried products tested by the experimental

prototype are used to verify the correctness of the mathematical model. The predicted results are similar to the experimental

results, indicating the simulation results have certain accuracy and reliability.
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Fig.1 Simplified schematic of spray drying device
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Fig.2 Meshing diagram

2.2 BREH
s SR MR IS R 21, SGh
SRy O o Y, 25 S0 E Y LR R 10 000 keg/h,
T SR EE N 5% , K F1 ELAE N 240 mm , H 4 B M o
W1,
A1 Hm AR

Tab. 1 Physical properties of hot air

Bttt it/ (kg - s7") B|E/K FEE/ (kg m™' +s7h)

2.778 453 2.53%10°°
R/ A/ SRR
(kg-m™)  (J-kg™ -K™) (w+m™-K™")
0.779 1 034 0.037 8

AR 07 =, Yok T & s I ol 345
L/h, B H 3 A SU42 U | B> W5 I 40 ) I o ik
AR 115 L/h BEHEAMEZ) Ry 3 mm,, B3
P 3 ANWEHE B S0 AL TR TR 5, g
FT R ORI 9 HE B9 200 mm, H 3 A<t
W% 10 B E 3 NS IR, Ly .2 FRm IR R A I
B, R 2 B,

AL H 6 B Air-blast-atomizer 25 X i B % 1k
(GALERRERY) e Wk i il 0. 037 5 kg/s,
TR 525 52 (8] (R e KM G S E A 200 m/s, HiAR
RIZHNER 3 iR,



.24 T I )

5550 B 5 1

A2 HARLE

Tab.2  Position of injection
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Fig.3 Distribution of air velocity in drying tower
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Fig.4 Trace of hot air in drying tower

2720401
2450401
2180401
1.91e+01
1.64e+01
1.37+01
1.09e+01
8.230+00
5.520+00
2810400
9.866-02

FI5  AN[R A A 2 Ok A
Fig.5 Distribution of air velocity on different sections
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Fig.7 Temperature distribution in drying tower
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Fig.8 Measured temperature in tower
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Fig. 10  Particle size distribution of nitroguanidine

in spray drying
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Fig. 13 Mass fraction of water in material particles
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Fig. 14  Relative humidity distribution in drying tower
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