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A Study on the important Parameters for the
Design of Spray drying Chamber

Kim, Young Tae., Yoo, Man Hyung* and Cha, Min Whan*
Dept. of Industrial Chemstry

{Abstract)

This study was carried out to correlate the very important factors and derive an equation for
design of spray drying chamber in general form including operating conditions of atomizer.

Taking the largest drop among spray particles as a limiting particle correlate the trajectory
equation, drying time of the particle and the parameters which determine the volume of a drying

chamber.
Temperature difference between the dry bulb and wet bulb at various local pomnts was measured

and compared with over-all temperature difference between inlet and outlet of the chamber.

oo 29 A5 A3 94 A A

1.4 = TR Ao e = vg IR DEEL %Pxi
SEEEEEPEREER RS- K
144074 glont o @ AR A4 dFdRenz At AT =

- EFAFE Gedelt AT, Iurry” el Alzk shddol g Aol dadel st
o FATE e Az 43R 4 o ddde Aot obd pSech EdTE A
vdgel deAz@~202) A2AAL el ¥ b RRA ge AEE A A=
th ol W& of ¥7]e] mEom 9l2S AE = Fe] dAd »eF wA] NS Atomizers] EHE
A A Aol g drm Jgnde Ads A edee e A4 fedddh £ d
MED A% TYE) A5G S Yk o] Be P AL ErYgAR A 2 SiAT AR
Wol Wik F4e Axe] Fool ofehd] Azghy ste] of el AR AL w2
Ln Wrbedt oo el shr AR Stk ghE Al ddbe AR EE AR Akl A 3

* R ARE BTN
— 41 —



2 SHRE - IBE - FIRR

Atomizersl drop sizeel 1} & A Fraser%L Dombr
owski®™, 117 PR Wiggth Sef 2] g}e],

drop trajectorye] «)del& Gauvim®e] &3¢
dAFsded =8yYd, YNz L% 52 Leon
Baltase} Gauvim® (10 Lew sl S-o) 2]afed o
T= 9], Frossing™ Ropze] M & shallt® -
£ Re Nov} 0~10,000 &3je 4 Ax<r, o =
=AAE S A - 9Tgler], Sjenizer™® Duffy
2} Marshall®™® Gaubm® 9% Crosby —-& spray
drying medium-r retarding zonc¥- free fallng
zonee = 1} drop A Ay ow Fgdz
o W )i o kb ol vt

I. ol =

1. 78 o sstHow

1) EFAA £ B % miste] T kA
Exse] dor iakse #ide FAdL,

(L}) gl Al A 2A e EAFE ] o
o Yo 7428 flight timee v},

(oh) 3594 Nusselt Nok 20| v, Us

Gh) s 4be FA A o zEhEEe] =

whalnl 7] LA ] Feo f LaAglxbmie] el of
d440] ¢lE e FpA ot
(Fh) A =d a9 2= 8 Fre ¥x&= Spray

zonee| v} Free falling zonedl 4] =& 72 ¥ af

B8 2k =49 Jlf__;;i,]_ _‘;ﬁraé ”‘EH‘_".“—_ =] #Fe

nozzleZ, He] 4] ol 7l SubE e nwrat ol
ool oAl FHI Al Eze of 5o s

ek,

IZ,F‘" 2(-55) 2)

{;
=2V, D, 3)

7l ] D Rn R Spray zomes 8] &
232 Sm ron

nD2
S=-- 4 LA (4)

A (Dsk B (e feke] 4 L/D 4~5

D, 1
AR (5)
)& (5) 4l =9l
i@
S= —63— (6)
(G & (3)def =i
64 523
01-( p ) 2OV, D, @
oA FASA D AR
R ®
gk Vo Fo AF,+FOV €]
(8)% (9ol wgjaln
F. D,
Fot Fo=Vogit om0 o0 (10)
(100, (9) k& & (7)o a4
ars, G2-3
am(B)
(24.8)V,- Fn\/ iF v,, ™
— Pm
=0. 532524\/ T (1
_ On ( FalFy
‘_LE] Z 7 Pa ( Fn > <12)

(12) al = (ll)oﬂ L’” ) gf'”f
6,=0, 53252/.;\/<__

J(F2l) e

W e me EEAE G B



T e AR

_z%?- hAdt =21k Domedts (14)

T Al L dgd AR et 2k
AQuw 127 B+ Donx= At 12k - 4¢;

do = {)g'ﬁjbmnx)‘s = p?'(bmax)z (15)
AR
12k Jt,
= "o (D)™ O max (16)
A FHr -
aQ _
Q"W—QM'FS (17)
(17)>1 2 (16)°1el 4]
_ 12k dt o Fyebmax
= Da? 18
:2F Bmax AR OEL
_ & 33 f 828 1o F
q (Duse )% e
O F.+F, 19
s TR a”
7F =] 01 419l '4.—1'-" 01‘1 ol <peff A T8 4 slth

s
C;;_‘r_ 5 '1_0|| o ql— A g H g g4t
T

o] A sl kvl A A A A abee] thgt 2o
(Z’I’ - lzl’m:x (20)
6. 38 kST AL R,
" Psdﬁg
AN
/\/ }TaVu <—Fa—>|:]0 dﬁ*ng(dﬁ )‘
ok
el 7] 4]
= ! (Vdp*—T1)
h= \/‘277."0"\/51[7* exp[_ - ]
Qt ﬁm'Fs (21)
of ] 4]
p=n b G N ()
o
Uo d, ’J’Cd»*)}’hd
L Q: 32 .
s=(33) (22)

EYX W HEYY

Yol Akgek Pt w R ShHIE, (000
gl elaf cQAlsd lA el wpl 2ladg AdAsE

Be mRETH 3

ol on] w3l Boewn Lab Type D& o]-23h4d th.
g olow 7TkWe] Jdd-E stdxl Ad oz el 43
s ST ]°’] el F3al 37 Akdr] el
Al st Eel Az ) EE e Ee] o] 2&Ev] 9
2w -E g8 Rabale]l Pr—Rd d4dvis A3
BB ) ®
D o
| AFCTTER
D
i1 D ' Fepiiip L
VAN
m ose
)
p 'YX
. . i
@ &
YY)
©
[©3
®@ D
1. HEATING CHAMBER
2, DRYING CHAMBER
3. BLOWER
4. TEMPERATURE CONTROLLER
5. CYCLONE
6. AGITATOR
7. PRODUCT COLLECTOR
8. DRAIN
9. AIR COMPRESSOR
10, VALVE

1. MANOMETER

12, FEED VESSEL

13, NOZZLE (ATOMIZER)
14, TEMPERATURTE CHECK
15. PITOT TUBE

16, HEATING COIT

17. THERMOMETER

Fig 1. Experimental Apparatus
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Fig. 2. Radial Temp profiles with hot air
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