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Abstract

1. Under the current workroom conditions, it is very difficult to control the moisture contents of

raw materials in season of summer or winter.

2. The moisture absorption of the materials under the contributive conditions showed the efficiency

of 659% in relative humidity and temperature of the current workroom.

3. The results from this study, however, appeared the deviation of moisture content of the pro—

ducts by the order of U.1% compaired to the current deviation of 2.6~2.7%.

4. Equilibrium moisture contents of the tobacco was inversely propertional to the temperature and

directly related to the relative humidity of the workroom.

5. On the basis of the above results, the standard conditions of the workroom obtained from this

study considering with the external temperature in winter could reduce energy by 17.49 through

38.4% .
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Fig. 1. Minimum and maximum temperature of work room and atmosphere.
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Fig. 2. Minimum and maximum relative humidity of work room and atmosphere.

-"97_



' ¥ L2914 2@ 7)o Blsled 2 o] o
Ee ¥98 Bz fARR pega AYe
U EEE 6~9Y Ao 1, HAHL Hojr}
= HE7 Bkn o] 717hE]r ¥y BEgsxwa
7t ol the Ae el -’f‘—?dﬂr = -Er ] 12.5
+0.5% <2 ARE Q APz X g A

A7 g4 - FIY

T T
3 7] (6~9 9 ol H 3 111 Fol- REFE
2 golon) B4/ (12~4 8 )l RESE
w7 vlad 2 g3 AN,
G %_m* A1 AAAYY 20 249 A
7hd Fezde Wdve 448 vige 499
£ a] aEE F 13 g

Table 1. Number of days run counter to workroom standard condition range .

R.H. (%) Temp. (C) Moisture (%)

Year Month Days™ less over less over less over
than than than than t han than

min max. min. max. min. max.

1985 6 23 6 18 2 - 2 11

7 25 4 11 2 17 7

8 25 2 23 - 9 24 -

9 24 ) 16 - 6 6 4

10 21 - 1 - 1 7 -

11 25 ' - 1 - - 7 -

12 24 - 3 2 - - -

1986 1 23 1 4 11 - - -

2 24 1 7 5 1 - -

3 24 3 11 1 - - -

4 24 1 7 4 - - -

5 24 3 6 - - - -

Total days 286 26 108 29 19 63 22

* Days : Total worked days in each month
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Table 2. Analysis of variance (cut tob.)

Factor D.F. 5.8 M. S F (%) S’ g
Treat 26 264.97 10.191 66.836™*

Repeat 2 .18001 .09001 59072

RH% 2 140.69 70.343 461 .67** 120.39 44.086
Hour 2 2.4624 1.2312 8.0807**

Temp. 2 78.723 39.412 258.67F 58.524 21.432
RH 4 29.114 7.2185 47.770** 0
RT 4 7.2615 1.8154 11.915™* 0

HT 4 1.8255 .45637 2.9952* 0
RHT 8 4.7964 .59955 3.0340™* 112.00 41.014
Error 52 7.9230 .15236

Total 80 273.07 273.07 100.00

d ; contributive rate (%)

Standard error SX= 3.,5131 10.150

L.S.D = T0.05(DF=52) *sXx=2.0* 3.5131
= 7.0261

Table 3. Experimental equation of the E.M.C of cut tobacco for optimum condition.

Model form; increase moisture (%) Y=al+alX1+a2Xx2+a3x3
X1 ¢ X2 (RH%) X3(Hr.) Coefficient of
Work room a0 al a? ’ a3 ditermination (r?)
- Pine tree silo .
Leaf tobacco -13.7792 0.1218 0.1391 0.0986 0.99%*
*
Cut tobacco -9.1404 -0.0441 0.1724 0.0492 0.77*
— Chung ja silo
ek
Leaf tobacco -14.9909 0.0319 0.1829 0.1408 0.99
Cut tobacco -14.4504 0.1683 0.1696 0.0461 0. 77**
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Table 4. Equilibrium moisture content on relative humudity and temperature for

products.
(Conditioning: 72 hr)
Temperature RH EMC (%)

9 g Chun a Pine tree Pine tre
e (%) cut %ol:])acco cut tobacco leaf tobaecco
21 50 12.07 12.14 11.79
21 55 13.02 13.37 12.65
21 60 14.08 14.59 13.58
21 65 15.25 15.80 14.61
21 70 16.54 16.99 16.72
21 75 17.93 18.17 16.92
21 80 19.43 19.33 18.21
21 85 21.04 20.49 19.60
25 50 11.91 11.30 11,51
25 55 12.62 12.52 12.13
25 60 13.57 13.85 13.03
5 65 14.76 15.31 14,22
25 70 16.20 16.90 15.70
25 (5 17.88 18.61 17.47
25 80 19.79 20.45 19.53
25 85 21.95 22.41 21.53
30 50 11.47 10.05 11.03
30 55 11.48 10.97 11.11
30 60 12.03 12.19 11.64
30 65 13.10 13.70 12.61
30 70 14.70 15,51 14.04
30 75 16.82 17.61 15.91
30 80 19.48 20.01 18.24
30 85 22.67 22.70 21.01

E.M.C = equilibrium moisture content
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Table 5. Experimental equation of the EM.C of tobacco for optimum condition.

Model from E.M.C(Y)= AO0+A1X1+A2X2

A0 Al (temp.) A2 (RH) 2
Product Cconstant)  (C) RH% r r Sx
Chung ja . _
-hung ga 1.73797 0.150317 0.31415 0.97 0.94 0.948
Pine tree _ -
e e o 2.182 0.121508 0.32524 0.97 0.95 0.963
Pine tree - 5.9652 ~0.08958 0.3486 0.96 0.91 1.492

leaf tobacco

E.M.C ; equilibrium moisture content

T
T

Sx

; coefficient of determination
; coefficient of multiple correlation
; standard error of estimate

Table 6. CONDITIONOR MOISTURE

10
20
30
40
100

110
120
130
140
150

BO= -.91404:B1 = -0.0441:B2 = 0.1724: B3 = 0.0492
YDV=0.05:YT=40
XA=19:XB=30:XC=40:XD=65:XE= 0:XF =24
STM=:12.5

TEXT : HOME : VTAB 10:HTAB 10: INVERSE : PRINT “7?” ;: NORMAL : PRINT
“INPUT MOISTURE:”

VTAB 10: HTAB 26: INPUT “” ; IPMS : IPM=VAL (IPMS)

Y =ST™M— IPM : POKE 1657, 80: PR #1

PRINT : PRINT “INPUT MOISTURE:”; IPM: PRINT

FOR X1=XA TO XB: FOR X2=XC TO XD : FOR X3 =XE TO XF

YT =BO+(B1 *X1)+ (B2*X2)+ (B3*X#):IF YT>Y+YDV GR YTY—YDV
THEN 150 :

Q=Q+1 : PRINT SPC (2); “OK/”; IPM+YT;”:”; X1;SPC(4); X2;SPC@;

160
X3
170 IF Q =2 THEN Q = 0 :PRINT
180 NEXT X3,X2,X1
190 PRINT : PRINT “END”:

PR# 0:PRINT
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Fig. 4. Constraining response surfaces for optimal region.
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Table 7. Economic evaluation from Heating degree days (C. day/month).

Heating days

Ave, temp.

Heating degree days

Month outside 25.5 (T) 19.0 ()
11 25 6 487.5 395.0
12 25 -0.2 642.5 480.0
1 25 -2.1 690.0 527.5
2 25 ~0.3 645.0 482.5
3 25 4.3 530.0 367.5
4 7 11.9 95.2 49.7
Total 132 19.6 3090.2 2232.2

Table 8. Energy reduction rate of

4. HEYGEL &= 948 ddlola Adg

workroom

Heating temp. Energy reduce rate

19 38.44
20 32.50
21 27.05
22 22.03
23 17.40
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