B

1074 | CHAPTER 47 1955 Guide 4*:" Industrial Drying Systems : 1075

'

b
I
. | L - MIGH PRESSURE SPRAY NOZZLES; ¢ PRACTICE ExrausT . .
= i Wik crtviousy Tughe ang & hgmen 0F_Tuese - Step 1: Let z = pounds moisture at final condition.
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WF B vcwoRn and therefore the solid will amount to 895.5 1b.

Likewise the weight of the initia] moisture z can be found

: from ’ __T -
HEATING cons . . 895.5 + z 019
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B ) REMOVED HERE i i or, z = 2101b.
Fic. 15. Spray DRYER OF THE Prrssure-SpraY Rotary TYpe? -~ ! The weight of moi . . _ o
. ] 7 ing d :yer i§ 1185 'glfll)s;l;e ht: be removed is 205.5 1b per hour, and wet material enter-
without grinding or other intermediate handling. Another aspect is the Step 2: Previous tests indicate th "
' unusually high rate of drying attained. In a well designed system 15 10 30 . sults, and that a desirable air ve]oci:y iz éo"tl' ,ﬂ?ﬂ‘;{pﬁig zvzie;igmes sa]mfactm'y re-
~ seconds is a fair time for the passage of the sprayed particle through the Based on 45 min (} hr) drying time, the dryer holding capagcitya =l %,‘;f,‘;et‘g"{f‘
ing zone; the particle temperature need not rise materially above the 1105.5 X 0.75 = 830 Ib of wet material or —s- = 8.45 cu ft of materi ¢
wet-bulb temperature of the drying air. This makes the process partic- Asouming a 48 in. wide belt wi [ material.
ularly - adaptable to the drying of beat-sensitive matenal, some of its of belt leng%h carrxi]ésvg.liﬁ ecut F{’f,‘,‘ 7y §’ ?ﬁ"(’)‘;“ 41.2 in. width for the product, each foot
most important applications being the drying of milk, eggs, potato flour, belt, must be 53° j - wet material. Hence, the linear feet of
soap and blood.? ) o mus \ T o 58 ft and the total area of exposed product is 232 sq ft. Based on
. m velocity di 5 . . -
SOLUTION. OF TYPIC AL DRYING PROBLEM - 22 l;( 0 :ch!’l G(X;rzgid at a right angle to the belt the total air circulation will be
: Since there are so many types of dryers which may be used, and so For space economy and in order to expose periodically fre ' v .
N S - > f o : g 0 y fresh layers of
; many special conditions surrounding each partlcgla.r pr(;)rb;em, “i) is usse}ldalll)y :izl;{ti? Lil‘é?:&ldcal %‘ﬂ:eirl?;?t%e;igtlﬁg&l]ﬁ) Wltl}ﬂbglts traveli)l,lgni!;) og;::i:; fioi;:::-'
recommended that those having ex rience with the er to be u e the physical arra : ong will be required. ~ Fig. 16 illustrate
pe. suide for - widd 81!;3 7aftagz;§gement of the dryer.® The housing will be about 25 ft long,a&f:

consulted. The following example, however, will serve as a s
tep 8: At the drying conditions of 160 F dry-b .
S ] C . -bulb and 1 - i
moisture content (from Fig. 6) is 0.028 1b per gound &nair.oo I\I';azgfugu;li); :vhi(le] a'.;;

typical dryer calculations.! ‘
Ezample 1: Assume 900 1b per hour of ceramic powder is to be produced. Thke - i assumed at 80 F dry-bulb i
Soilher o, wot. Sovial otz B ot s
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powder has a specific heat of 0.22 and density of ;
content is 19 percent on a wet basis; final moisture content 1s to be one-half of one pound of air 205.5
percent on a wet basis. : : . nd of air. Then 00_112 = 18400 Ib of air per hour or 307 1b per min
A continuous belt dryer is a logical choice, and previous experience indicates that At the elevated tem’ ture, the i i ‘
also about the highest of air per min. Hencg,e rature, the fotal air quantity of 11,600 efi represents 675 Ib

rubber belts will withstand temperatures up to 200 F, which is

desirable product temperature. Experience also indicates that a drying time 0
min is possible at about 160 F dry-bulb and 100 F wet-bulb. Mak .
. . : e-up air = 46 percent
P Effective th_ . ' . s Recirculated air = 54 percent .
o ) ' : ‘ : lep 4: Alth ing i4s - : .
o 7 tood Am _ termined from %‘i%‘; r%gscgrymtge c‘?ndmon and drying rate should preferably be de-
Wor l === == 3 : ?s‘lm,ated if the regain char(;l;:tel'sistgz:ulft st,'tithe ddrymg conditions can sometimes be
i o ~ r:gt:;xs é:afe the regain characteristics 0(1)' cla; g:)?xl(lll (l:)te(ﬁ-szds l:sua]aagr p:ioducIt pd k‘iownf'
. "ﬁj e e NC K n data for typical clays indicates th uide. Inspection o!
- O = ) . Pressure of the moj ay icates that at about one-half of one percent the vapor
E Lw_______’_——m . :) of free moisturen:;l:;gl:rg;gl;: g‘:Od‘uCt is about 0.7 in. Hg__]ess. than the vapor pressgre
F Al Ei,_—| ‘rg'gnpgljature approximates the ailx)-J g:;i? tl’)lixr]%tﬁr:pa::;;m ptmnI;s made that, the product
ardi . oL ure. an &8ss 1
o arding the percent recirculated air the desired vapor pressure in ‘égnglrl;r; rlsc::latd):

ELEVATH 1 ted
VATION ) estima ted. F 7 T
or example assume a use of 46 percent outside air or 307 1b pe: min.

Then the moj ¥ = = w
moist up = e ) i
oisture pick-up 50 X 307 '0.01121b per pound of air, with a consequent

total of
air, Whicliolisg ;l_) 0.01112 = 0.0280 1b of moisture per pound of air in the leaving outside
Sure of the o ! tOUt 1.25in. Hg vapor pressure. This is assumed to be the vapor pres-
uet temperat.(l)xls ure in the product, and thus the vapor pressure of free water at ;?rod-
19510 Hie e 1{)?) cFa‘m be 1.25 + 0.7 = 1.95in. Hg. ’Fhe temperature corresponding to
Wet-bulb ery , and thus the air wet-bulb can be estimated to be 100 F. At 100 F
ture is 1600 pe(r)zg,qre and 0.028 Ib moisture per pound of air, the dry-bu]i) tempera-
Sults, ang thares viousty, the assumed percentage of recirculated air affects the re-
reciroulag; erefore it is important that.it be based on experience. About 50 percent
on is reasonable for the type dryer considered in this example. peroen
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