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Analysis of air medium in pipelined flue-cured
tobacco curing barn during curing process

SONG Zhaopeng, WU Jincao, LU Xiaochong,.I Shengdong,
WEI Shuo,JIANG Bowen, GONG Changrong

(College of Tobacco , Henan Agriculture University s Zhengzhou, Henan 450002, China)

Abstract; [Objective] This study investigated the environment temperature, humidity and wind chan-
ges in the line curing barn and the interactions between parameters. [Method] A 30 m pipeline tunnel dr-
ying room was selected to measure temperature, humidity,and wind speed during curing process. [Result]
1) In the curing process,yellowing stage was 40 —47 h,color fixing time was 43—48 h,and the drying time
was 45—52 h. 2) There was no significant difference in temperature between the 4 ways of tobacco in |
zone, [[ zone and V[ zone,but the bilateral temperature of [[[ zone— V zone was greater than middle tem-
perature. The relative humidity of 4 ways had relatively larger difference while the change of wind speed
was complex in the whole curing process. The wind speed between tobacco leaves of C way was the mini-
mum while on sides of leaves was high. The curing environment of all 4 ways could meet the curing require-
ments,and there was small difference in tobacco quality. 3) The wind speed of pipeline curing barn had dif-
ferent influences on temperature and humidity. 4) Compared with the ordinary bulk curing barn, the pipe-
lined flue-cured tobacco curing barn could improve tobacco quality,and the proportion of solid and stiff to-

bacco was decreased. [Conclusion] The pipelined flue-cured tobacco curing barn could meet the demand of
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tobacco curing, and improve the economic benefit of tobacco production.

Key words: flue-cured tobacco;pipelined flue-cured tobacco curing barn; wind speed; temperature;rela-

tive humidity

T AR B 48 1H RPN L L R A E T
KB A IS IK P 1 R G A A R ATl
#% LE T RamtEQUE MR 128 T G R [EI
FE SRR I A S, S B T T RE IR AR A R L A
Dfﬂﬁiﬁi%%iﬁii}"‘ﬁ%mﬁ%%iﬁ%uﬁ%iﬂf@:éﬁi%%
S R T R e K 20 ZUK 4 5N S R AR Ak ok S
BRAGCL DR I A R T K 2R 0 s Mt AR Y
W5 JH PR 455 S 500 43 B AR Al R B 3 A3 A I 45
R NR) (5 W) X 3R] 05 MR R T2 DR
J R4 R AR R A A B R L

R G T 0 P 0 PR 5 ) A Y AR v AR % AR
gt BRI B F B O R
FRAE R 54 °C i i LIS B R] BB % B S 02 F 2S00 8 |
O] WO R SR N 2 7T W1 =4
BRELA, el E MBS I R M
I 1 R G I 2 5 A R Y R R
G R R BE v AR R i T M B K A AT RO TR
T O B I 2 K 3 5 0 S A AR B R . RS 0
ST AR AN R R SR A R B T L R s
T30 5 LR R e ) A XS Y B A R R R R I g
FIAR B W Ak 2 ) 5T 1Y) 78 4 S Ak B T DR 4 K 43 A1
PHCS YO TR LR Al ) ) S gk
B L E R a7 AR BB B B B R T A B B 1
HJH - ] s JRUGEE 43 50 2 (0. 22420. 05), (0. 354-0. 12)
F1C0. 400, 17) m/s B 8 J5 40 AP W ot f 4047 . It

[ |
#RL - HERL® REL® H#igk *®
Camera Camera Camera Came

amera ‘amera amera
— ‘ — X

|||||

1
Fig. 1

T AR LRI b R AL

The plan viewport of pipelined curing barn
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Fig. 2 The front viewport of pipelined curing barn
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Fig. 4 The change of temperature in pipelined curing barn
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Table 1 Variance analysis of temperature,relate humidity and wind speed in different zones in curing process
W IX B o ‘ {JI%IIJ:E Temperature _ ‘ i xji!?'krg Relate humi{l,ity ‘ J)—(Lii7Wind speed _
Curing zone  Position W {8/ °C AR5 RE % W52/ % TREP/ % WEM/ (mes D ERRE/ %
Measured value cv Measured value cv Measured value cv
A 38.06 a 5.42 92.32 a 2.84 0.11 a 40.93
1 X B 38.30 a 5.25 89.85 b 2.85 0.09 b 44,63
I zone C 38.21 a 4. 81 90. 87 ab 1.79 0.08 b 51.90
D 38.19 a 5.27 90. 49 ab 3. 17 0.10 a 44.99
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& 1(&) Continued table 1
Wk IX B o ‘ ?EJOE‘Z\ Temperature _ ‘ F X E Relate humié,ity ‘ A K# Wind speed §
Curing zone Position W 5E G/ °C m—ifar/%ﬁ/% UI-»"JE{E/% EE%?&/% uﬂﬂ%{ﬁ/(m s h m—ifal—/%ﬁ/%
Measured value cv Measured value cv Measured value cv
A 42.18 a 2.69 77.47 ab 7.24 0.11 b 39.79
X B 42.19 a 2.17 78.19 a 6. 30 0.13 ab 43.94
Il zone C 41.94 a 3.14 78.51 a 6.43 0.06 ¢ 39.85
D 41.84 a 2.01 76.91 b 6.56 0.17 a 22.00
A 46. 84 a 3.31 57.34 b 10. 64 0.10 a 33.72
X B 45.92 b 2.50 57.78 ab 11. 38 0.14 a 42.08
Il zone C 45.96 b 2.33 58.32 a 11.68 0.04 ¢ 35. 82
D 46. 69 a 2.96 56.58 ¢ 11.06 0.13 a 26.10
A 53.54 a 6.27 45.08 b 6.03 0.11 a 38.59
VX B 52.47 ab 7.15 45. 60 ab 6.06 0. 08 ab 53.59
IV zone C 51.21b 6.79 46.43 a 6.03 0.05 b 42.49
D 53.07 a 6.98 44,17 ¢ 6.37 0.09 ab 42. 85
A 59.23 a 1.74 33.96 b 8. 47 0.16 a 37.72
VX B 58. 86 ab 2.43 34.76 ab 7.52 0.09 b 41. 32
V' zone C 58.23 b 1.81 35.19 a 8.47 0.05 b 40. 52
D 59.18 a 2.19 32.83 ¢ 8.75 0.15 a 21.07
A 66.43 a 2.98 15.20 ¢ 36. 26 0.10 b 43.90
VI X B 66.72 a 3.68 16.88 b 39. 30 0.15 a 42.28
V[ zone C 66.33 a 4.59 17.83 a 38. 25 0.09 b 37.98
D 65.76 a 3.31 15.16 ¢ 41.15 0.17 a 40. 35

T« [ 0B S5 b A [ /NG 52 B 3 R R TE P<<0. 05 KFEZEREE. £ 3.

Note: Different lowercase letter indicates significant difference at P<Z0. 05 level. The same for table 3.
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Table 2 Correlations between temperature, relate humidity

with wind speed in different zones in curing process

3 &% Correlation coefficient

HERE b By L 5 L AR 1 5 XL
Curing zone Wind speed and Wind speed and
temperature relate humidity
I X 1 zone —0.654* 0.733**
TX 1 zone 0.721* —0.751**
X I zone 0.584~ —0.682"
NIX IV zone 633" 0.793"*
VIX V zone 0.752* —0.585*
VIIX VI zone 0.641" —0.378
T x FoRAE P<0. 05 KB, » * FIRAE P<<0. 01 KP4

Note: * indicates significant at P<C0. 05 level, * % indicates

very significant at P<C0. 01 level.
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Table 3 Difference of color and rating scale of tobacco in different ways

A Bi 8,281 Color parameter L8 2% 4]/ % Rating scale
Position L a* b* C H & Finest 4540 Medium FZ:4# Inferior
A 67.49 a 12.03 a 40.09 a 41.86 a 1.38 a 42.1 48.0 9.9
B 66. 27 a 11.82 a 40.90 a 43.04 b 1.32 a 41.6 48. 6 9.8
C 66.72 a 12.20 a 41.68 a 42.09 ab 1.34 a 41.7 48. 2 10.1
D 67.17 a 12.14 a 41.10 a 41.11 a 1.37 a 41.7 47.7 10. 6
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Table 4 Hierarchical structure of tobacco in different curing barns

L A 1% 5 5 LEg 45K/ % Hierarchical structure WH /(T » kg™ D)
Tobacco T‘ype of A 1% 0 R e EE % K R bR Avefage
part curing barn Yellow Orange Little green Dusting Badly Solid price
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