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Abstract: Aiming at the defects and shortcomings of the present mi-
crowave expansion device for tobacco stem, we developed a steam
microwave synergistic expansion equipment. The equipment was
mainly composed of material transferring system, microwave
system, steam circulation system and heating chamber, using steam
and microwave as compound heating energy, and resulted in reducing
the microwave power and obtaining high expansion degree. That gave
full played to the quality advantages of microwave expansion, and ef-
fectively prevented the occurrence of microwave ignition
phenomenon. Compared with pure microwave expansion equipment,

the expansion degree for tobacco stem had an average increase of

57.8%; the effective expansion rate had an average increase of
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4.06% ; the full value for obtained stem wire had an average increase
of 0.46 cm?®/g; the whole wire rate had an average increase of 2.03%
and broken silk rate had an average decrease of 0.95%. Sensory qual-
ity got a significant improvement.

Keywords: tobacco stems; microwave expansion; steam microwave

synergistic expansion
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Figure 1 The system diagram for steam microwave

synergistic expansion equipment
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Figure 2 The schematic diagram for material
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Figure 3 The schematic diagram for microwave system
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Figure 4 The schematic diagram for microwave generator
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The schematic diagram for heating chamber
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Figure 6 The schematic diagram for microwave leakage
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Table 1 Thermodynamic parameter of saturated steam
J£J3 P/ B/ A v/ Y& h/
MPa C (m® « kg™ 1) (kJ « kg™ 1)
0.1 140 1.889 2 756.2
0.1 135 1.865 2746.2
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Table 2 Thermodynamic parameter of

saturated water

Eh P/ RE/ san'/ s n"/ W,/
MPa °C (k] + kg™ (kJ+kg ) (kJ+-kg D)
0.1 99.63 417.52 2 675.14 2 257.62
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Table 3 Thermodynamic parameter of unsaturated water

JE 11 P/MPa HE /C ¥ oh/(k] kg™ D)

0.1 20 83.96
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Figure 8

Industrial testing machine for steam microwave

synergistic expansion equipment
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Table 4 The contrast in mass of tobacco stem expanded
by two different ways
RV T K Al 0 I Bk
EiiRV e - -

MK HRWIkR/ % WIKE  ARIkR/ %
HEV— B D B AL A VAR B A ! 5.2 9950 209 90.20
B9 2 Ak XK S B AR SRR 3t bk 2 3.26 99.20 2.08 95.00
Figure 9 The contrast in appearance of tobacco stem ex- 3 3.22 99.00 2.02 95.20
panded by two different ways 4 3.28 99.60 2.10 95.60
L _ 5 3.26 99.40 2.06 95.40
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S 3.25 99.34 2.06 95.28
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Table 5 Physical quality test results for tobacco stem wire produced by two different ways
ek RV T Ik R eidlS
WA/ (em?® « g7 1) BAR/% LR/ % HIAH/(em® - g7l BAR/Y WHLR/%
1 7.82 60.66 4.25 7.35 58.62 5.15
2 7.76 60.78 4.32 7.28 59.32 5.18
3 7.78 61.22 4.18 7.42 58.66 5.22
1 7.90 61.14 4.28 7.36 59.21 5.26
5 7.86 60.98 4.36 7.38 58.84 5.32
ey 782 60.96 - L8 736 58.93 5.23
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Table 6 The contrast in sensory quality of tobacco stem

wire produced by two different ways

FE i FAR HFA=E HA ol 54 S
HIR—ME 2.2 2.3 2.5 2.4 2.5
4l gk 2.2 2.2 2.2 2.1 2.2
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