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Abstract

The effects of barley tea concentration and atomizing air pressure on the size, homogeneity and distribu-
tion of the sprayed droplets were investigated. An equation relating mean diameter (I_)) with the concentration
where the coefficient a and b were determined empirically. As the operating air pressure was increased, the
mean diameter of the droplets decreased and finally reached the limiting mean diameter, 36 um at 15.7%
barley tea concentration. The homogeneity of the droplets increased with the operating air pressure, increase
and it was decreased steadily as the soluble solid concentration increased up to 20% and markedly over 20%
at every operating air pressure. The distribution (Pp) of sprayed droplets related with the droplet size as the
following exponential equation; P, = e InD + f where ¢ and f are empirical constants.
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Fig. 1. Relationship between mean droplet and
soluble solid concentration at various air
pressures.

M—W 16dmmHg
AN~ A 1364mmHg
O ~ O 564mmHg

% Do} vz phitigel ®E  Cobel Bk (1)
X o] Y Loz vepd 4+ Uk

® — ® [ 262mmHg
0-—-C . 463mmHg

H, % HEhold a9 e =5 3.78 —wEslgde B
o] e atomizer & EASE XY EJel 5%
164, 262, 364, 463 % 564mmHgolA 1.65, — 17.6,
~21.0, —26.5 % —28.7¢] &< Maich

PRe XA EHO| mamgEEel 270 DIXls KE

Atomizer & EASE BR ET10] 164, 262, 364,
463 o S64mmHg<l FEH BHTFAA A ¥
A& wste Fig 2. 9 2ch

o] B4 ¥ 4 it ubeh ol HAKIES FH
AEe e #EY walit itk HNeted & %
A EHe #nol wetd gAste ERE 2o
—5E ES olielAle o o4 2717} %°‘|“‘:‘ | ¥T
R 2| E (limiting mean diameter) off =3A =
ed, REFHASL BE7L 15.7%0“*‘] 35pm, 21.2



(344) EEL - 2R

90

80

Mean diameter (um)

40F o

30
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Fig. 3. Relationship between standard deviation
of droplets and air pressure at various

soluble solid concentrations.
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Fig. 4. Relationship between standard deviation
of droplets and soluble solid concentration
at various air pressures.
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Table 2. The value of g and 4 in equation(3)

Soluble solid concentration (%) g h
3.1 177010 —0.80
15.7 123367 —0.78
21.2 6109 —0.45
23.8 21018 —0.56
25.2 1061695 —0.95

of ¢ and f at various atomization conditions

Sobuble solid conc. (%)

Air pressure

3.1 15.7 21.2 23.8 25.2
{mmHg)
. e f e f e f e f e f
164 56.17 —160.98 38.51 —92.80 64.28 ~—225.50 50.59 —164.42 48.70 —160.14
162 56.17 —160.98 39.23 —85.76 63.22 —201.02 52.17 —163.93 47.65 —142.80
364 54.40 —144.44 47.48 —114.43 67.66 ~—~207.17 49.39 —142.18 46.96 —135.20
463 51.17 —127.99 43.08 —88.32 71.67 —232.94 50.33 —147.37 46.74 —126.29
564 47.57 —104.86 54.75 —131.94 57.04 —160.58 50.65 —152.92 46.30 —122.29
*e and are defined in equation(2)
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Table 3. The values of i and j in Eq.(4)

X =

Soluble solid .
concentration (%) ' J
3.1 1. 7944 0.6977
15.7 0.3474 1.1785
21.2 1.4223 0. 7250
23.8 0. 1454 1. 3288
25.2 4.2879 0. 5500
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Fig. 7. Correlation between diameter and
standard deviation of the droplets at

various soluble solid concentrations.
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