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(3,5 tons/batch) TOBACCO DRYER CHAMBER
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1. INTRODUCTION

Researching-building equation of natural convection air flow velocity in 5 x 6 m?®

(3,5 tons) tobacco dryer chambers.

One of the factors influencing in the quality of dried tobacco in handicraft tobacco
dryer 1s velocity of air flow through the layer of leaf tobacco. Based on theory, the
equation is pointed out and based on experiments, coefficients are confirmed. Finally,

the equation is completed so that it is used for the 5 x 6 m* (3,5 tons) tobacco dryer.

Mass of air entering the dryer chamber influences greatly on escaping humidity
and quality of leaf tobacco. They depend on surface of inlet and outlet, resistance of
tobacco leaves in the tobacco dryer chamber, and the difference of temperature inside

and outside dryer chamber.

Therefore, an equation of velocity of the natural convection air flow through the

leaf tobacco layer 1s established for designing dryer.

2. THE DIFFERENCE OF PRESSURE OF INLET AND OUTLET DUE TO NATURAL
CONVECTION IS CONFIRMED BY

T T ‘
Ap = BHP()(, 00 ] [N/m?] 1
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Including:
g: acceleration of gravity, TV 273K
H: Difference of height of inlet and outlet
P,: Density of air at standard condition
Tyxi: Temperature outside
T\..: Temperature of air of outlet

P: Disproportion of pressure
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Picturel: Exchanger System with 2 burners in Tobacco leaf Dryer

3. TOTAL RESISTANCE IN THE DRYER CHAMBER

Resistance of the dryer chamber relies on structure of inhaling door and

eliminating door, way of arranging tobacco leaves in the dryer chamber is applied by
the following formula:

th = hw+ hﬂ. + h“
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Including:

£, &, & Resistance coefficient of inlet, outlet, and material layer.
T\,: Temperature of inlet air.

W..; W,.; W,.: Velocity of inlet, material layer and outlet atmospere.
H,: Height of material layer.

D.s: Equivalent diameter in space of the dryer chamber.

T,: Temperature of hot air throught the leaf tobacco layer.
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4. BUILDING THE VELOCITY EQUATION OF AIR FLOW

The equation of dryer chamber resistance balance in form of:

2 - 2 2
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At standard condition, capacity of air coming inlet equals that through material
layer and that of outlet.

W\.’u'F\' = WIoFl = WmFr
With inlet surface equivalent to outlet surface, we have:

W,=W

Vo o
In casc of empty surface of the leaf tobacco layer depending on size of the tobacco

leaves and drying phase confirmed by experiment.

Through experiment, the empty surface of tobacco layer in the dryer is presented
in table 1.

Table 1: The empty surface of cross section of leaf-layer in the dryer adequates
to the section of the 5 x 6 (m?) tobacco dryer.

Phase : .
. Kinds of leaves
(drying temperature 'C)
IFoot leaves + Middle leaves Uppel_' and under
top leaves axil leaves
10 7.25 5.00 6.14
50 8.16 6.44 T2
65 11.38 7.62 8.49
Average 8.93 6.32 , 7.25

Thus, chosen empty surface is 7,5 m*
=>W,=W,=75W,

T T o P -~ H,T,
6.0 |_ W2 _0ir 7537 4& 78%TF 4f —E
ol T o lo 9T v kv r kr 1 d
kkl kk2 o dt

gHp

Experiment to confirm H & H,

Using the pattern of experiment to confirm a number of parameters which

influence on the same level of handicraft dryers with the across section of 5 x 6 m* (3,5 tons)
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affecting parameters are disposed by chance and the constant experimental plan
turning level 2.

The equation is:

Y = -1917,291 + 193,524X, + 820,829X, + 40,896X, + 16,694X, —
96,933X,2 - 97,464X,* — 4,086X,* - 0,823X 2

Using Mathematical analysis, maximum found at:

X;=1;X,=4,2;X,=5;X,=10

Including: Y is the same level of temperature

X,: Area of inlet (outlet) = 1m?

X,: Height between inlet and outlet = 4,2m

b Nu;llbex' of tobacco layers = 5

So, H=14,2; H, =5 x 0,6 = 3m (distance of each layer of tobacco is 0,6m)

5. CONCLUSION

Replacing H and H, into the equation (3):

T T
439 2. -0
W o= Toa T

= [n.m/s]

2 kl
I%[gvms'nv+gr15'&r+g dd]
t

=

This is the equation calculating the atmospheric velocity through layer of leaf
tobacco in the 5 x 6m* tobacco dryer (3,5 tons).
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NGHIEN CUU XAC LAP PHUONG TRINH VAN TOC DONG KHI DOI
LUU TU NHIEN TRONG BUONG SAY THUOC LA 5 x 6 m? (3,5 tdn/mé)

Nguyén Hay
Khoa Co khi - Cong nghé, Truong Pai hoc Nong Lam TP.HCM

Mot trong nhiing yéu t& anh hudng dén chit lugng cua la thude kho 6 1o sdy
thude 14 thu céng la van tée dong khong khi di qua 1p 1a thude 14 trong budng siy.

Lugng khong khi vao budng siy phu thude vao dién tich cia hit va cua thoat
am, do cao cua cia hut va cua thoat, trd luc cua la thuée trong buéng siy va su chénh

léch nhiét do trong budng say véi méi truong.

bé xac lap phuong trinh dong khi dé1 luu tu nhién qua 16p thuédc 1a trong buéng
sdy phuc vu cho viée thiét ké 16 sAy thuéc 14, ching t6i da tién hanh nghién ciu cac du
liéu phuc vu cho céng viéc nay nhu: chénh léch cua hat va cia thoat do déi luu tu
nhién, tong trd luc ciia budng sdy, van téc dong khéng khi.

Ding phuong phap quy hoach thuc nghiém dé xac dinh mét s théng s anh
hudng dén dé dong déu nhiét do cua 1o sy thu cong vdi tiét dién ngang cua 1o 1a 5 x 6m® da
xac dinh duge phuong trinh toan hoc mé ta su phu thugc nay.

K&t qua nghién citu da xac dinh duge phuong trinh tinh véan tée khéng khi qua
16p thude 14 cta 16 sdy thude 14 5 x 6m? (3,5 tAn/mé).
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