5 33 H5H 9 ) OOD&MACHINERY Vol.33.No.9

201749 H Sep. 2017

DOI:10.13652/j.issn.1003 —5788.2017.09.014

R[S B 2 1 T A 22— % JE L 5 R T 5

Study on thermophysical properties of tobacco and smoke
agent under different temperature
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Abstract: The thermophysical properties of tobacco and smoke agent

(the mass ratio of glycerol and propylene glycol is 5 : 1) was meas-
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ured by transient plane heat source method, and the effects of mois-
ture and smoke agent content on reconstituted cut tobacco and flue-
cured were measured. The results showed that with the increase of tem-
perature (22~75 °C), thermal conductivity [0.06~0.12 W/(m + K)
and 0.06 ~0.16 W/(m -
2.70 MJ/(m?® « K) and 0.15~1.45 MJ/(m?® * K) | increased; howev-
er, the thermal diffusivity decreased (0.33~0.05 mm?/ s and 0.40~

K] and volume heat capacity [0.17 ~

0.09 mm?/ s, respectively). With the increase of moisture content
(0% ~13%) . the thermal conductivity and the volume heat capacity
of tobacco materials increased, however, the thermal diffusivity de-
creased. With the increase of smoke agent content (0% ~25%) , the
thermal conductivity of tobacco material [0.005 W/(m « K) and
0.006 W/(m + K)]J, the volume heat [0.106 MJ/(m?® ¢ K) and
0.138 MJ/(m? » K)] increased slightly, but the thermal diffusivity
decreased ( 0.069 mm?/ s and 0.069 mm?/ s, respectively).

Keywords: moisture content; smoke agent content; thermal conduc-

tivity; thermal diffusivity; volume heat capacity
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The variation of the thermal conductivity of reconstituted cut tobacco and flue-cured tobacco
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Figure 2 The variation of the thermal diffusivity of reconstituted cut tobacco and flue-cured tobacco
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Figure 3 The variation of the volume heat capacity of reconstituted cut tobacco and flue-cured tobacco
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Figure 4 The thermal conductivity of reconstituted cut to-

bacco and flue-cured tobacco at 22 °C
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Figure 7 The variation of the thermal conductivity of reconstituted cut tobacco and flue-cured tobacco
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Figure 8 The variation of the thermal diffusivity of reconstituted cut tobacco and flue-cured tobacco
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Table 1  Thermal conductivity and thermal diffusivity of pure material at different temperatures
755, K =
i B2/ °C FREL/ R/ TFRARL/ RS/ FRARL/ RS/
(Wem PeK) (Mfem?P«K1) (Wem '+K!) (MJem ?«K ) (Wem '«K ) (MJem ?+«K 1)
20 0.025 93 0.001 2 0.598 4.178 0.287 2 2.966
40 0.027 56 0.001 1 0.624 4.144 0.289 7 3.045
60 0.028 96 0.001 1 0.651 4.112 0.292 7 3.130
80 0.030 47 0.001 0 0.669 4.078 0.295 2 3.208
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Figure 10 Experimental and simulated values of thermal

conductivity of tobacco
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