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Table 1 L evel and vertical tenperature under the unloaded condition in curing barn

L evel teanperature

V ertical
Y, Bottom layer M id-layer Top-layer temperature
Temperature

Heat punp O rdinary Heat pump Ordinary Heat punp O rdinary Heat pump O rdinary

autocontrol curing autocontrol curing autocontrol curing autocontrol curing

curing barn barn curing barn barn curing barn barn curing barn barn
38 - Q2 15 Q1 20 Q2 3 Q4 15
42 0 14 Q2 21 Q3 31 Q3 17
47 Q1 16 Q3 19 Q4 35 Q3 19
54 Q2 12 Q4 18 Qa5 32 Q3 20
60 Q4 22 Qa5 40 Q5 6 2 a1 40
68 Qa7 30 - Q2 46 - Q2 89 a5 59
A erage a2 18 Q2 27 Q3 47 Q3 28

(2 2 , Q4 08 ,
1 L 38! 1 1
42,47,54,60 68 ) ) )
04,0509 )
182124 |, Q5 )
29 | Q1 16
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Table 2 L evel and vertical temperature under the load condition in curing barn

L evel teanperature

V ertical
Bottom layer M id-layer Top-layer temperature
Temperature
Heat punp O rdinary Heat pump Ordinary Heat punp O rdinary Heat pump O rdinary
autoocontrol curing autocontrol curing autoocontrol curing autocontrol curing
curing barn barn curing barn barn curing barn barn curing barn barn
38 a1 12 a2 16 Q9 20 Q4 18
42 a1 15 a1 16 Q6 22 a5 14
47 Q2 18 a5 19 Q6 18 Q8 36
54 Q9 34 12 30 16 38 a7 50
60 Q5 20 a7 28 11 24 Q6 36
68 Q3 10 Q2 15 Q7 21 Q4 21
A verage Q4 18 a5 21 Q9 24 Q5 29
212 , ,
3 , )
17,06 )
Q 12m/s, 24,13
Q 12m/s, 1 6, 213 4 ,
Q5 Q08m/s 121 h, Q9% /kg,

Q2 Q3m/s 1 : 19h Q47  /kg, :
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Table 3 W ind velocity of air inlet, humnidified air exhausting outlet and leaf interval
under the load condition in curing barn m/s
Yellow ing stage Color fixing stage Stem dr. ying stage
Curing Humidi- Humidi- Humidi-
bar Air fied air L eaf Alir fied air L eaf Air fied air L eaf
inlet exhausting interval inlet exhausting interval inlet exhausting interval
outlet outlet outlet
Heat pump
autocontrol 31 15 Q 24 42 26 Q 27 26 11 Q 18
curing barn
Ordinary 14 a9 Q12 18 13 Q15 10 a6 Q10
curing
barn
4
Table 4 Consumption of the fuel and labor of curing barn
A { / (W - h ( /s ( 1/)
h . _1 . o . - KW . kg-
Curing bar Conauming (kgCoi;EIJ ) ( Cokagll ) kg 1) h™ ) ¢ - kgt Flue
tme consumption cost Pow ercon- Pow er L abor curing
P sumption cost cost
Heat pump autoocon- 121 0 0 11 Q 66 Q3 Q 96
trol curing barn
O rdinarycuring barn 140 20 Q6 Q 05 Q 03 Q8 143
Q60 /(w- h), 20 /

300

/o

Note The price of coal is 300 yuan per ton; the price of power isQ 60 yuan per KW - h; the price of labor is 20 yuan per one person
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Table 4 Appearance quality of tobacco leaf in heat pump type of
autocontrol bulk curing barn and ordinary curing barn (cutters)

’

/% /% /% /% L eaf vari ﬁ %
Curing bar M aturity L emon Orange Tangerine  Other Qil struc- Body ted ?(geaf
color ture
Heat punp autocontrol . 30 40 16 14 . . 14
curing barn Ripe Oily Open M edium
Ordinarycuring barn M ature 49 24 12 15 L essoily Open L ess thin 18
222 g/m?,
[8] 6
Q 12mm, :
; 77 26 g/m?, 69 12 , , ,
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Table 5 Physical property of tobacoo leaf in heat pump type of autocontrol bulk curing
barn and ordinary curing barn (cutters)
/% / /%
Leafﬁnm (g- m 2 Equilibrium (a3 g %) Ratio of Stem/% pullin
T reatment thinness Density of moisture Filling cut tobacco ercentage forceg
leaf fabric content pow er yield p ag
Heat pump autocon- Q 12 77 26 12 58 5 89 9a 22 29 02 152
trol curing barn
. . Q 10 69 12 12 07 5 03 88 15 33 46 141
O rdinarycuring barn
223
7 y ’
7
Table 6 Chanical composition of tobacoo leaf in heat pump type of autocontrol bulk
curing barn and ordinary curing barn
Heat pump autocontrol curing barn Ordinary curing bar
/(g kg Y
Chemical composition
L %’\;fer Cutter Ulpé;a)fer A verage L %Nafer Cutter Ulggfer A verage
Total N 16 2 17. 3 17. 6 17. 0 18 8 191 15 5 17. 8
N icotine 23 2 24 8 28 4 255 26 7 27.5 331 29 1
Protein 35 6 313 36 3 34 4 38 6 39 8 397 39 4
Total sugar 216 1 231 9 229 1 225 7 180 2 201 2 209 9 197 1
Reducing sugar 193 7 218 5 204 1 205 4 16Q 2 189 1 174 1 174 5
Starch 44 5 45 4 43 5 44 5 47 1 51 8 52 9 50 6
Potassium 18 7 171 17 4 17 7 15 6 16 5 16 1 16 1
Reducing sugar/ 8 35 8 81 7 19 8 05 6 00 G 88 5 26 6 00
nicotine ratio
224 el 8 ,
8 ( )
Table 6 Smoking quality of tobacoo leaf in heat pump type of autocontrol bulk
curing barn and ordinary curing barn (cutters)
: A roma A roma : : After
Curing bar quality quantity Offensive odor Strength Irritancy taste Evaluation
Heat pump autocon- ' e * . * *
trol curing barn Pleasant- A bit+ + A bit- M oderate A bit- Cozy+ Pleasant+
+ + + -
O rdinarycuring barn M oderate+ A bit+ A bit M oderate+ A bit Cozy Pleasant-
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A pplied research on heat pump type of autocontrol bulk
curing barn for tobacco leaf

PAN Jian-bin,WANGW ei-feng, SONG Chao-peng,L IW ei, GONG Chang-rong
(College d A gronany, H enan A gricultural U niversity, Zhengzhou, H enan 450002, China)

Abstract: The quality of the cured leaves betw een pump type of autocontrol bulk curing barn and ordi-
nary curing barnw as compared The result show ed that the heat pump typeof autocontrol bulk curing barn
produced better leaves The level and vertical tanperature difference w as relatively little, thew ind geed
w as proper, the ventilation and hum idity exhaustion was snoother, the consumption of the fuel and labor
w as reduced The color of tobacco leaf w as degp and uniform, equilibrium moisture content and filling pow -
er w ere gppropriate, ratio of cut tobacoo yieldw as high T he chamn ical composition w as hamonized and aro-
ma quantity w as good, arom a quality w as sufficient, and the quality of cured tobacco leavesw as reanarkably
mproved
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