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LOI NOI PAU

K¥ thudt sdv néng sdn - thuec phdm la mon hoc quan trong cia
sinh vién nganh Mav va thiét bi cong nghé thicc pham, cong nghé sinh
hoc. Ngoai ra né con la tai liéu tham khdo trong hoc tdp, giang dav,
nghién citu khoa hoc ctia cdc nganh cé lién quan dén k¥ thudt sdy. N6
cing rdt can cho nhimg nguoi nghién citu thiét ké, ché tao, ldp dit,

vdn hanh va swa chita cde logi may sdv.

Noi dung gido trinh dé cdp ddv di va sdu sdc I¥ thuyét sdy néi
chung va k¥ thudt sdv néng sdn thuc phdm ndi riéng. Sau phdn I5
thuvét la cdc hé thong sav duoc dé cdp rdt phong phii da dang. N6 con
dica ra nhitng cdu tao cu thé cia cdc loai ti sdv. buéng sav, ham sdy,
thdp sdv, may sdv bdng tdi, mdv s@v phun, v.v..., cang nhitng wu, nhitoc
diém ciia méi loai. Vi vdy né ciing gitp ich cho nhitng nha ddu tu, kinh
doanh lya chon va sit dung (6t cdc loai mdy sdv hién cé trén thuong
truong.

Mdc dii rét ¢6 ghng trong bién soan gido trinh nay, nhung
cing khé tranh khéi nhitng thiéu sét, mong dfc gid xa gdn gop y
dé nhiing Wn tdi bdn duge tét hon.

Tdc gid
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Chuong 1

Vat liéu am,
khong khi Am va hé can bang

1.1. VAT LIEU AM
1.1.1. Khii niém chung

Trong vat liéu 4m g6ém cd vat rdn, chédl léng va khi. Vi khoi
lugng cia chét khi rit nhd (mic di né chi€ém dung tich 1an trong vat
dm) c6 thé bd qua, nén vat 4m dugc xem nhu gém hai thianh phin la
chét rdn va chét 16ng thdm udt (goi 1a 4m).

Chit rin goi 12 vat ch4t khé tuyét d6i .

P dm ctia vat lieu duoce k¢ hidu 1a w

m m

W=t —_ " (1-D

mom, +m
m, - khéi lugng clda dm (nudc), kg;
m, - khéi lugng cua chat kho, kg;
m - kh6i lugng cla vat liéu 4m, kg.
Do 4m tinh theo cong thirc (1-1) 1a dai lugng khong thit nguyén.
Néu (inh theo phan tram thi ta dung cong thic (1-2) sau day:

w="100, % (1-2)
1271

Do cha 4m u cla vat lieu la ty s6 gitta m, va m,:



m. m-m m
H=—>= L= b (1-3)
m, m m-m,

n

hoac:

m
u=-—2

x 100 ,% (1-4)
m

o
Tir cc quan hé trén 1a cé:
W i

va w=—— (1-8)
l—w 1+n

"=

Quan hé gita w va u duge thé hién G hinh | - 1:

Tich s8 giua kh6i lugng riéng p, cia chit kho va d6 chia 4m u
goi 12 mat d6 4m C va dugce tinh theo cong thic sau:

C=pnu (1-6)

Vat lieu bj sdy avat licu  kg/kah ¥
dm da bj tdch mot phin hay
toan b6 lugng 4m. Thong 14
thudng vat lien dm duoge sdy
dén d6 4m phd hgp nao dé cha
khong sdy d&n méc chi con 10
ch4t kho tuyét doi.

Dot tugng say la vat licu
im dang sdy hay sé sdy.

T4c nhan sy 12 chét khi o4 |
hoac 1lo6ng tao thanh mo6i 02 L
trudng boc 14y d6i tugng siy,
dé dm tach khéi d6i tugng sdy 0 4z o4+ a5 4 /4
va di theo né. Nhiet 46, d6 4m 979
va t8c 40 cla tic nhan sy anh Hinh 1 -1. Quan hé gilta d6 &m va db
hué‘ng 16n dén qué trinh sﬁy. chifa 8m cia vat lidu

12 |

98 -

o6

w

10



1.1.2. Pac tinh va phin loai cic doi tuong siy

Theo quan diém hod 1y, vat 4m 12 m&t hé lien k& phan tén giita
pha phin tdn va moi trudmg phan tan. Pha phan t4n 12 mot chat ¢6 cdu
trdc mang hay khung khong gian tir chdt rén phan déu trong mai
truyong phan tan (1a mot chit khac).

Hé phan tan duge chia lam ba nhém: phéan tan tho, keo va phan
wr (Jon).

Trong h¢ phan tdn tho, cdc phdn tir ¢6 kich thude Idn hom 107'm.
Trong hé nay gém ¢4 huyén phit v nhit tudng, chiing khong bén vimg
nén dé dang phan ldp.

Hé kco duge x4c dinh bai cde phéan tir ¢6 kich thudc tir 10 ° d&n
10 ’'m. Do c4c phdn tir ca pha phan tdn 16n hon cia méi trudng phan
tdn nén hdp phu cic phdn tir cha moi trudng phan tin lén bé mat cua
cdc phén tr cia pha phén tén.

He phan tédn phan tlr hoac ion ¢6 kich thude nhd hon 107 m. Day
thuc chit 13 hé phén tdn clia c4c phén tir hay ion. Hé nly réit bén virng.

Keo 12 mot dang ciia hé phan tin phan ti. V&i keo thi cac phin
tlr ctia pha phan tin khong chuyén dich tv do nhu trong dung dich ma
lien k€t v4i nhau. Cic phén ti cda moéi trudng phan tdn chodn ddy
khong gian giira cdc phén tr cia pha phan tan .

Keo cé nguén g6c¢ hiru co hay vo co, te phién hay nhan tao, dan
héi hodc khong dan hoi. Keo khong dan héi hiit chat 16ng thdm uét né.
Khi hit hay nha nudc, keo khong dan héi hdv nhu khong thay déi
dung tich.

Keo dan héi chi hit mot sd chat 16ng, khi d6 dung tich cia né
gia tAng va v3 ra, tan ra thinh dung dich. Qua trinh nady phu thudc vao
nhiéu y&u t8 nhu cudng do tan phan tdn clia pha, nhiét d6, 4p suft cua
moi trudng v.v.

Tir nhilg dic tinh trén ngudi ta chia nhimg var rin 4m thinh ba

11



nhém: keo, Xp mao dan va keo - x6p mao dan.

Trong nhém keo thi loai dan hoi s& thay d6i thé tich (giam di)
khi sdy nhung vin gilr dugc tinh dan hoi.

Trong nhém x3p mao din 12 keo khong dan héi, sau khi sdy nd
vd vun ra vi ¢6 thé thanh bot.

Nhém keo - x6p mao din ¢d tinh chdt cla ca hai nhém trén.
Khi hiit nude né truong vo ra, khi sdy né co lai va phan I6n v3@ vun ra.

Cac doi tugng siy trong cong nghiép thuc phdm ¢6 cdu tric rét
phiic tap. Vi vay v cdch chia nhém nhu trén (theo A.V.Likov) la
chua thoa dang ca vé thue 1én va 1y thuyét trong Khi sdy.

1.1.3. Nhiing dic tinh ciu tric coa doi tugng say

Phén 16n céc vat liéu dm cé c4u tric x8p. Khoang cédch giira cdc
phin tr cdu tao nén khung vat chit kho 16n hon kich thudc cilia phan
tlr. Khong gian gilta cdc phan tir goi 1a cdc mao din hay céc 18 x6p.
Doi vai vat licu dm thi cdc mao din hay 16 x6p chita ddy nudc. Luc
lien ké1 gitta bé mat cda cdc mao din va 186 x6p véi nude cung véi
trudmg hip ddn x4c dinh trang thai cia chit 1dng trong vat am.

C#u tric khong gian cta cac mao din hay 16 xGp rdt phitc tap.
Tinh chit clia ching dugc x4c dinh boi hang loat dac tinh c4u tao cua
vat x6p. Nhimg dac tinh d6 13 46 xdp, do thdm thiu, dang va kich
thudc cla c4e 16 x5p.

Do x6p cla vat thé 1a g, duge x4c dinh theo cong thic (1-7)
duéi day:
v, V-,
Tl (1-7)

trong d6:
V- thé tich cia céc 16 xdp, m?;
V'« - thé tich clia c4c phén tir c4u tao khung vat chat khe, m?;
0. P - Kho1 luong riéng cta vat x8p, vat chdt (cdc phdn ) cdu
tao khung, kg/m’. '



Ngoai do x8p & con ¢6 do x6p bé mat ¢, dugc xac dinh theo
cong thic (1- 8) sau:

& =ﬁ‘~ (1-8)
r
trong dé:
F, - tong dién tich clia cdc 16 x8p trén mat ¢t nao do qua val
X6p, m;

F - dién tich mat cat cla vat xop, m".
Vi gid tri gan ding:

£ =¢€=¢
P thdm thau cua vit xop Ia kha nang cho chdt 1ong thim qua
khi ¢6 tac dung cha trudng dp sudt nao do.

Do cdu trie cha cidc mao dan hay 16 xOp réit da dang va it mang
tinh quy luat nén khong thé 4p dung thuyét gidi tich dé khio sét
ching. Thay vao d6 ngudi ta ding m6 hinh mao dan va mé hinh phan
tan dé khao sdt ¢dc anh hudng dén trang thai clia 4m trong vat x6p.

V&i m6 hinh mao
dan, khoéng gian thuc cla 7 2
cdc 16 x8p dugc thay =
hang cdc ong mao din c6
cuing dudng kinh phan b6
déu trong dung tich cua
vt dm.

Trong méi (rudng
phan tan, khong gian thuc
clia cdc 16 tr6ng duoe
thay th& bang khong gian
giita cac phan tr hinh cdu
c6 cung dudmng kinh.

Hinh 1 -2. Mat c4t cla vat x5p.

1-18 (rdnh) bao; 2-ranh cut; 3-rdnh hé

Chiéu dai ciia mao din h& hay ranh hd (hinh 1-2).



bao gid ciing 16n hon chitu day cda vat x6p. Ty sO gidta chiéu dai cua
mao din hd trén chiéu dai cha var x8p theo chiéu thidm thiu (chiéu loc)
cla vat x6p goi 1a hé s khic khuyu &
l[_

51(:7

(1-9)

trong dé:

I - chiéu dai cua mao dén;

b - chiéu day vat xop (chiéu day 16p loc).

Thong thuong % c6 gid tri trong khoang 1,12 d&n 17.5.

Dai vi vat x6p hinh thanh tir viéc d8 thanh 1ép cdc phdn tir nhd
(vat liéu roi x€p 1p) ¢6 hinh dang bit ky thi hé s8 khic khuyu cé cic
gid tri & tir 1dé&n 1,47 vGi etir 0,84 dén 0,36.

1.1.4. Cic dang lién két giita nude va vat liéu

Nudc cé trong vat li¢u &m ¢6 thé chia 1am hai nhém: nudc tu do
va nudc lién két.

Nudc tu do nam & bé mat cha vat, ¢é dp sudt rieng bing 4p sual
hoi nudc bio hoa 1ing v4i nhiét do hién (ai cha vat dm.

Nudc tu do ndm trong vat 4m 13 lugng nudc tao ra trén bé mat
cia val 4m haoi nude ¢6 dp suft rieng dat gid tri bdo hoa & nhiét do hién
tai cia vat am.

Nudc lién két tao ra trén vat 4m hai nuée ¢6 4p sudt rieng nhé
hon 4p sudt bdo hoa \ng v6i nhiét 46 cha vat.

Do khd niang phan tng hod hoc vi hoa tan manh céc chidt nén
trong cdc san phim thuc phiam khong ¢é nudc nguyén chit ma dudi
dang dung dich.

Muén tiach nirdc ra khoi vat dm cdn ¢6 ning lugng bang hay 16n
hon ning lugng liér K&t clia né véi vat am. DE ¢6 thé lva chon phuong
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phap tdch nudc 16t nhil, can phai biét cdc dang lién két cla né vai vat
im.

1.1.4.1. Dang lién két hod hoc

Li¢n két hod hoc cia nude véi vat chdl khdc duge xdc dinh véi
ty 1& thanh phdn nghiém ngat. Lién két hod hoc cla nwdc ¢6 hai loai:
lién két ion va lién k& phan tr.

Lién két ton duge hinh thanh bdi nhitng phan tmg hoa hoc nén
rat bén vitng. Mudn phd va lién k&t nay phai ding cdc phin dng hod
hoc hoac nung dén nhiét do rit cao.

Lién két phan tr ¢6 thé quan sét qua qué trinh két tha cha céc
dung dich. :

Trong qud trinh sy khéng dat van dé tdch nudc & dang lién két
hod hoc vGi vat 4m, vi vay ta khong di sau vé lién k&t dang nay cia
nudc.

1.1.4.2. Lién két hod Iy

Lién két hod ly khong ddi hdi nghiém ngat vé ty 1¢ thanh phan
lién ké&t. Lién k&t hod 1y c6 hai loai: lién két hdp phu va lién két tham
thdu.

Lién két hdp phu clia nudc gin lién véi cdc hién tugng xdy ra
trén bé mat gidi han c4c pha (rin hoic 16ng).

C4c phan ti hay ion nim trong 1dng pha (16ng ching han) chiu
céc luc kéo vé moi phia 12 bang nhau vé d¢ 16n va chiing bang 0 khi
téng hop lai. Trong khi d6 cic phan ur hay ion nim sét bé mat gigi han
pha (mat thodng) thi luc kéo téng hgp ¢ xu hudng kéo chiing vao long
pha long. Phuong trinh (1-10) thé hién céc luc tac dung 1én phén wr:

F=U-TS (1-10)

trong d6:



F - ning Legng tir do ciia phan wr;

U - ndi nang;

S - entropi:

T - nbiét do tuyét doi.

Nang luong tu/ do trén mot don vi dién tich bé mat giGi han ding
béng st cang bé mat o.

N&u ta d€ mot mau vat kho tuyée doi trong khong khi ¢6 chifta
hoi nude thi tredmg lye be mat khong can bang s¢ kéo ciac phan
nude. Gitta cde phan (¢ nude va val rin xudt hien lue hap phu. N&u céc
phan tr cha m6i chat van gilt nguyén tinh chat thy d6 13 qué trinh hdp
phu vat 1y. Trudng hgp cdc phan tir hdp phu nhan hay cho cdc dién tr
thi goi 14 hdp phu hod hoc.

Li¢n k&t thim thiu 14 lién k&t mang tinh co hoc cla nude véi vat
licu ¢6 tinh keo - x6p mao dan. Nhitng vat Li¢u nay ¢é cdu tnic khung,
nudc thim vao v nam trong khong gian cdc khung. Nudc trong vat thé
nay khong phai ta nguyén chit ma dudt dang dung dich. Viéc nudc
tham tir ngoai vao trong vt hay ngugc tai tir trong vat thé ra ngoai
giong nhu nudc thim qua mang ngan cich tr dung dich cé néng dd
thdp sang dung dich cé ndng do cao.

Khi nudc & 19p bé mat cha vat thé bay hoi thi ndng d6 cha dung
dich & d6 tang 1&n va nudc § sau bén trong s& tham ra ngoai. Nguge
lai, khi ta dat vat thé vao trong nudc thi nude s& thim vao trong.-

1.1.4.3. Lién két co ly

Dang lign k&t nly clia nudc vdi vat (hé gém nude bé mat va nudc
trong mao dan.

Nude bé mat 1a lién két co hoc clia nwde vai bé mat vat thé khi ta
nhiing nd vao nude, hodc nhd nude tren bé mat cia né. Hinh 1-3 cho ta
thdy trang thai can bing cua giot nude trén bé mit vat rin. D6 [a su
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can bing pira rdn - long - khi.
Goéc & goi ta géc thdm uat; Khi

5<%, thi chdt léng thim wét, S kA

7, [ /O,I‘)j f\_\ .

khi 5>% thi ch4t 16ng khong

. - * ,
TS,
thim udt. Nudec bé mat con goi vof rén
12 nudc wr do).
Khi ta cim 6ng hinh tw cé Hinh 1-3. Trang thai cla nudc
dudng kinh nhd vao c6¢ nudc rén mat vt rdn

(hodc chit long) thi mat thodng

(mtc) cila chdt 1ong trong dng s& khdc bén ngoai. Néu mitc chat long
trong 6ng cao hon bén ngoai thi chat 16ng dé thim uét, con nguge lai
la khong thdm udt. Khoang céch gilta hai mic 1dng goi 12 chiéu cao
thAim mao dén /1. Chiéu cao h phu thudc vao chit long. 6ng mao dan la
hinh tru, nén, dat thing dimg hay nghiéng v.v.

Ngoii ra thdm mao din con xdy ra vdi vat thé 1a 16p céu tric
phan tin g6m céc hat hinh cdu (gdn hinh cdu) khong hit chit long.
Chait long s€ thdm vao khéng gian giita cdc hat.

Dé tdch 4m khoi vat 4m bang sy nhiét thi phai lam cho 4m bay
hoi va rdi khoi vat thé. Do ¢6 lyc lien k&t gita 4m va vat thé nén nhiét
lugng bay hoi cia 1 kg 4m 16n hon nhiét ho4 hoi cia nude e do:

re=r+ Ar (1-11)
r - nhiét hod hal cha nudc tu do, kJ/kg;
Ar - nhiét lugng dé thing luc lién két gitta 4m véi vat thé, kJ/kg.

Ar=—RTin e _e (1-12)
P,

P, - 4p suft riéng clia hoi nudc trén bé mat vat 4m, N/m’;

17



P, - ap sudt hai bdo hoa trén bé mat nuSe nguyén chat d nhiét do
T, N/m’;

e - nang lugng lién k&t riéng cla nudc, kJ/ke.

1.2, KHONG KHI AM VA KHOI LO
1.2.1. Khong khi am

Trong khong khi dm gém cé khong khi kho va hoi nude. Trang
thdi cda khong khi 4am anh hudng truc (iép dén qué trinh s3y va bio
quan sén ;%im sdy. Vi vay viée tim hiéu khong khi 4m 12 rit cin thiét.

Nhu chiing ta di bi&t theo dinh lvat Dalton, 4p suitl cia khong
khi 4m bang 4p sudt cla hoi nudc cong vai 4p sudt cia khong khi kho:

P=P + P, N/m’ (1-13)

trong dé:

P - 4p sudt cGa khong khi dm, N/m;

Py - 4p suft cia khong khi kh6, N/m";

P, - 4p suflt riéng cua hoi nude, N/m-”.

Do 4m tuyer d6i cha khong khi 1a khéi luong clia hoi nudc cé
trong 1 m* khong khi 4m, k¢ hiéu 1a p,, (kg/m* khoéng khi 4m).

Po6 4m tuong dGi ¢ 13 ty s8 gitta 46 4m twyét d6i p, trén d6 dm
tuyét déi 16n nhdt p, ... Ing v nhiét d6 nao d6 ciia khong khi dm.

=2 x100,% (1-14)
£ hmax
/ P, N
=—=—2—kg/m 1-15
P T RT g/ (1-15)
!/ P -
max — === sk m’ 1-15'
Poman= P = 0= g/ (1-15)
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trong do6:

dugc:

nang

v, - thé tich rieng cda hoi nudc chua bao hoa, m’/kg;
R, - hing s6 cha hoi nudc, Jkg. °K;

T - nhiét do cia khong khi am, “K:

p” - khéi lugng riéng clia hoi nude bao hoa, kg/m';
1" - thé tich rieng clia hot nudc bio hoa, m*/kg;

P, - dp sudt rigng cia hai nude bio hoa, N/m'.

Thay cdc gid tri tuong dng tir (1-15), (1-15") vao (1-14) ta thu

(p:ﬁ’—-l(m% (1-16)

h

Gi4 tni cla @ thay ddi wr O dé€n 1 hoac ar 0% dén 100%. Néu
¢ = 0 thi trong khong khi khong ¢é hoi nude, khi dy ta co khong khi
kho tuyét d6i. Khi khong khi 4m la t4c nhan siy thi ¢ cang nhd kha

say cua no cang (81 va nguoc lai.

Do chita 4m d clia khong khi 4m 1a ty s& gifra khoi luong hai nudc -

va khdi lugng khong khi kho:

PV
T P
a= Bl 65 B a-17)
m, F.V P-P,
Ry T

R,=461,51/kg.°K va R.=287,1 J/kg.°K.
Do khéi lugng hoi nude {t nén thit nguyén cua d 1a g/kg.kk.
Thé tich riéng clia khong khi am 1a v:
14

v=———:m’/kg (1-18)
m, +
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trong dé:

my- khéi luong cia hoi nudc, kg;

my - khéi lugng cua khong khi, kg;

m =my+ my, kg

Kh&i lugng riéng cta khong khi 4m 13 ty s6 giita kh6i luong m

va thé tich V.
p=i"-f , kg/n? (1-19)

Nhi.. do diém suong cha khong khi 4m |a nhigt dg cla diém ct
nhau gitra dudng ¢ = 1 va d = const nao d6. Nhiét d6 diém suong ky
hiéu larg.

Entanpi clia khong khi 4m Ky hiéu 1a /:

I=ic+di, (1-20)
trong dé6:
ix, iy - entanpi ciia khong khi kho, hoi nudc, kJ/kg:
he=Ck. =100t 1-21n
h=r+C,r=2500+ 1861 (1-22)

Cx, C, - nhiet dung riéng cia khong khi kho, hai nudc,
kJ/ ke.do;

1 - nhiét d6 khong khf dm, °C;

r, - nhiét ho4 hai ciia nude, kJ/kg.

Thay céc gid tri tir (1-21) va (1-22) vao (1-20) ta thu duge:
=1+ 2500+ 1,86 ) d (1-23)

Trong khodng 1 = 0°C d&n 100° C thi gid i cia / tinh tr (1-23)
¢4 sai s6 dudi 0,5 %.
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1.2.2. P6 thi I-d va trang thai cia khong khi £m

Ngoai phuong phdp gidi tich nhu trén, ta c6 thé xéc dinh cic
thong s6 ciia khong khi 4m béng phuong phdp dd thi nhu ¢ -dval - d.
Trong thyc t€, thuan tién nhdt 1a ding d6 thi / - d, vi trén d6 biéu dién
cdc qui trinh thay ddi trang thdi cua khong khi 4m rdt don gidn va rd
rang.

Khong khi 4m 13 hé mot pha hai cdu tir. Theo thuyét c4c pha thi
né ¢é ba bac tu do. BE ve d6 thi / - d ta 43 cho mot thong s6 12 hang
6, d6 13 P = const. P la 4p sudt cia khi quyén, né phu thude vao do
cao dia Iy so véi mat nudc bién. Vi vay d6 thi 7 - d c¢6 (hé v& vdi
P = 0,1 MPa = 760 mmHg; 740 mmHg; 710 mmHg v.v. o] Viét Nam,
cc viing déng bing va trung du ¢6 chiéu cao ing véi 760 mmHg.

$
EE X
< (p_consr

s 2 NETS
N\ \f-

5 : \ ?
‘ : N §
< NN . 3
‘ -
t, B \\% 4 i B2 w*
$ NN sp it AN ,
CN\E~ TN A AN
i \\ \\ \\‘ -\
AN \\
>\/'Y \\ \\ \\ \\ \\ AN
1 450 N \\ AN ~ AN
4, d, §/kg khkh
—_

Hinh 1-4. D6 thj I-d clia khong khi m

2]



D4 thi / - d 3 hinh 1-4 duge vé v gée gilta dudng / va d 1a 135°,
véi dudmg d = const thing ding. Dudng ¢ = const 1a nhitng dudng
cong, t = const 1 nhitng dudng thing nghiéng. Khi lam giam nhiét do
ciia khong khi am & diéu kién ding d (d = const) dén gi4 tri ma tai dé
hai nuéc dong lai thanh suong goi 12 nhiét dé diém suong 1.

Quan hé¢ gitra cdc dai lugng 1, 4 va [ clia khong khi 4m chura bio
hoa (thube viing phia trén dudmg ¢ = 1) thé hién & biéu thire (1-24):

I=(1+186d)¢+2500d (1-24)
Khi ¢ = 0 thi 7 = £; khi d 1ang thi gid 1 trudc ¢ ciing tang.

Pudng dang nhiét & viing swong mb [a 1, con goi 1a nhiét d6 bau
u6t. 1y, = const di qua diém ci( nhau gita dudng / = const ndo dé véi
dudng ¢ = 1. Dudng 1, bi gdy khic vé& géc nghiéng thé hién & biv
thie (1-25):

[ﬂ) =Cprt =4.191 (1-25)
cd j;
I=Cyld-dyt+1 (1-26)

trong d6:
ds, I - d6 cha 4m va entanpi ciia khong khi 4m bdo hoa & nhié
do diém suong ¢ .
Vi v4y dudng nhiét d6 khéng d6i & ving bio hoa 1a 1, bi gly
khiic so véi ¢ = consl va ¢ d6 nghiéng gin véi dudng /.
Pudng ¢ = const duge vE theo quan H@ (1-27):

d p

-9 7 (1-27)
0622+d R,

4

Pudmg ¢ =1 (100%) biéu dién cic trang thii bdo hoa cha khony
khi 4m & nhimg nhiét 40 khéac nhau. Phia trén né 1a ving khong khi 4n
chua bao hoa, phia dudi né 12 viing swong mu.

Pudng quan heé gitra 4p sudt riéng cta hoi nudc P, vdi d thé hier
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& phuong trinh (1-28):
p d
0,622+d

Vi d << 0,622 thi n6 gdn nhu dudng thing.

Tir d6 thi / - d ta d& dang khio s4t sy thay d6i trang théi cha
khong khi &m khi nhiét do clia n6 thay d6i. Ching han ta c6 khong khi
dm véi trang thii diém A (hinh 1-4), c6 c4c thong s6 1, 1., @s, da

Khi ta ha nhiét d6 cua khong khi xudng thi trang théi clia né
chay thco dudng d, = const. Tai diém B la diém cit nhau gifta
d, = const va ¢ = 1, 12 diém suong cta khong khi c6 nhiét d6 12 1= t,.
Né&u ti€p tuc ha nhiat do xudng dudi 1, thi hai nudc trong khong khf 4m
s€& dong thanh suong, thanh 1dng, thanh tuyét. Nhiét d0 biu uét 12 1, di
qua diém cét nhau clia dudng 7, = const va @ = 1. TU diém suong (diém
B) ta ting nhiét din tir 15 dén ¢, hodc cao hon nita thi mic d
d, = const nhung gi4 tri cua @ gidm déin.

(1-28)

h:

T4t ci c4c qué trinh theo cdc phuong thudc bén trii duong d, =
const déu 1am m4t nude trong khong khi 4m; ngugc lai, cic qué trinh
theo cdc phuong bén phai dudng d, = const déu 1am cho khong khi
nhén thém nudc.

D4 thi ! - d duge dung rong riai trong k§ thuat siy, ky thuat lanh,
thong gid va diéu hoa khong khi.

1.2.3. Khi 15 dét (khéi 10)

Khéi 10 12 sin phdm khf cha qué trinh d6t chdy mot ch4t d6t nio
d6. Khéi lugng, thanh phén va céc thong s6 trang thai cia khéi 10 phu
thugc vao thanh phin cia chét d6t va phuong phdp d6t chdy.

Chdt d6t g6m dang rin (than d4, cii), dang 16ng (xing, ddu)
hoac dang khi. Chdt lugng cha chat d6t phu thudc vao thanh phén cdu
tao cha né, thé hién & cong thic (1-29):
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c+htovrs+n+a+rw=] (1-29)
trong dé: :
¢, h, 0, s, n, a, w - thanh phén khéi lugng cha cacbon, hydro,
oxy, ltu huynh, nito, tro, nudc. Tro va nurde 1 thanh phin khong chdy.

Kh6i lugng khong khi khé dung dé d6t chdy hoan todn mot k
chiit d8t dugc goi 1a khéi lugng khong khf 1y thuyét, ky hiéu 1a my

my,= 11,61 "+ 34,78 K + 435(s - 09 (1-30)

Thyc t€ d€ d6t chdy hoan toan mét kilégam chét dét trong 10 d6t
cdn c& khéi lugng khong khi kho thuc t€ 1a m, > my, .
my,= a.m)(,) (1'31)
a 13 hé s6 b8 sung clia 1d d6t.

Viéc chon gid tri cha a rdt quan trong. N€u a nho dan téi qué
trinh d6t chiy khong hoan toan clia chdt d6t. Khi d6 san phdm chéy
(khéi 1d) c6 chita cdc chét khi doc nhu CO va cacbon, nhiét d6 10 d6t
khong cao va khong kinh t&€. Nguoc lai néu ta chon gié tri a 16n s& lam
cho nhiét do trong 10 d6t qué cao 1am chay tro va xi.

Nhiét do trong 10 d6t ding trong qui trinh sfy t6t nh4t 13 900°C
dén 1000°C. Cin ct vao nhiét d6 chiy t6i uu va theo cong thitrc (1-32)
ta tinh dugce o trong cong thic:

, _Q:.r)+ amy . Cp t,
T (@.mg+1)Cp

(1-32)

trong 46:
Q. - nhiét tri duéi clia chat dét, kJ/kg;
n - hé s6 hidu dung caa 1 d6t;
n < 0,85 véi chdt 46t dang rén;
n=0,95 + 0,98 v6i chat d6t dang 1ong;
¢, - nhiét d6 khong khi ngoai trdji, °C;
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1, - nhiét A9 chdy trong 13 d6t, °C;
C:,- nhiét dung riéng déng 4p clia khong khi, kl/kg.d6;
Cp « - nhiét dung riéng ding dp chia khéi 10, kJ / kg.do.
0,"=33900c" + 117000(A° - 0,125.0F)+1050057-2500u" (1-33)
Kh6i lugng thanh phan cla cdc chit trong khdi 10 duge tinh
nhu sau:
Moo, = 3,67.0%
M., = 2.5%
my, = 0,23(a ~ D.my (1-34)
., = 0,77 a.my, + nb;
My,o= M +w? + amy,d;
d,- 46 chita fm ciia khong khf ngoai trof. kg/kg.k.k.

Khéi lugng cha khéi 10 thu duge khi d6t chdy hoan toan 1 kg
chit d6t bing tdng khéi lugng cha chit d6t va khong khi cin cho qua
trinh d6t chay:

me=mfl+d)+1-dF=am,(1+dy)+1~-d& (1-35)

a - hé s6 b6 sung khong khi, né phu thudce vao dang chat d6t va
cdu tao cua 1d dét.

PE6i vai cic 1d Adt trong cic 16 hoi ¢cong nghiép va nhiét dién, ta
14y gi4 tri chla o nhu sau:

a =172+ 1,5 v6i chit dét dang rin;
a=1,1 + 1,3 vGi chit 46t dang long;
a= 1,05 = 1,1 véi chit dot dang khi;

Dai vSi 10 d6t trong qué trinh sdy thi khong cdn nhiét do cao
nhung phéi duy tri qua trinh chay t6t, vi viy « phai ¢6 gié tn cao.

a =72 +2,5vai he théng sdy.
Do nhiét d6 khéi 10 ldc vira rdi budng dét cao hon nhiét 49 sdy
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nhiéu nén trudc khi di vao budng sdy, khéi 10 phai duoc hoa trén véi
khong khi ngoai trdi dé gidm nhiét 6. Qué trinh hoa trén dugc tién
hanh trong budng hoa tron. He s8 b6 sung khong khi khi hoa tron 12 o,
duoc tinh theo cong thie (1-36) sau day:

O M+ Coy 1 OB e )i~ (1-9h"-wP-a®y O

a . I3
My, [du(’hl( - Iho) + CP K '!K - CP.D ‘to]

A
b X (1-36)

trong dé:
QF - nhiét tr{ trén cha chat dat, kJ/kg;
Cra» Cp» Cp, - nhiét dung riéng ding 4p cla chdt dot, khdi kho,
khong khi ngoai troi, ki/kg.do; '
tk, I, - nhiét 46 khoéi 10, khong khi ngoii tri, °C;
Iy.o» Inx - entanpi clia hoi nude theo nhiét dd ngoai trdi, cua khéi
16 (theo nhiét do cla khéi 1d san budng hoa tron), k§/kg:
OF = 0,7+ 22300 h¥+ 2500 w*, 1-37)
Phuong trinh (1-36) bd qua nhiét lugng cta tro, xi vi t6n thit
qua thanh 10 vi gi4 tri cia ching nho. Nhiét do clia chit dot va nhiét

d6 khong khi trude khi vao 15 d6t 13 bang nhau. N&u o > 5 thi xem nhu
Coy=C,.

Do chita 4m cla khéi 15 12 dy duge tinh theo cong thic (1-38)
sau day:

m 9h* —wF+a.my,.d
dy =0 - FIEPaS _ (138)
my  amg +l-(@+w +9h)
trong do:
= ang+ 1 - @ +wh+9h%), kgka.cd
Entanpi ctia khéi 10 1a /-
Iy = OF p+Chy tpy+am (Copty+iy, . d,) (1-39)

my
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hodc: .
I = Cogli + (2500 + 1,86 £,) di (1-40)
Tir hinh 1-5 ta thdy, khong khf ngoai trdi ¢6 trang thai 1a diém A
VGi cdc thong s6: 1, =1, ¢, = ¢, dy=d,. I, = I,, dugc hoa tron véi
khéi 10 ¢6 trang thai diém K cé: 1, de, Ix, @y , tathu duge diém M cé:
I day I - Diém M nam tréh doan thing AK va chia nd thanh cic
doan AM va MK theo ty 1¢ hoa tron. Do nghiéng cua doan AK phu
thudc vao dé 4m clia chat dot () va nhiét tri trén Q. Néu w 16n va QF
nho thi doan AK ¢6 d0 nghiéng nhd va nguge lai. Doan AK khang
bao gidy thing dimg vi 4o am ctia khéi 10 bao gidy cling 16n hon do im
ctia khong khi ngoai trai (dy > d,).

Cic thong s6 cla diém M duge x4c dinh nhur sau:

de+nd, 1.+nl
d. = L SiLI (1-41)
M 1+ M I+n
trong dé:
pa Mo (1-42)
m,  m

n 12 boi s6 hoa tron.

1.3. HE CAN BANG VAT AM - KHONG KHI AM

Nhu chiing ta di biét, c4c vat 4m hay c4c san phim sdy thudng
dugc bao quén trong moi trudng khong khi. Riéng cic san phim sdy
dén d6 fm thép lai c6 tinh hdo nudc thi cdn phai bdo quin trong cic
bao bi kin, hodc trong moi trudmg khi tro.

Qu4 trinh ti&p xdc gifta khong khi 4m va vat 4m trong thai gian
nhdt dinh gira ching s& x4y ra can bang.

Néu khong khi 8m ¢6 hdi nudce véi 4p sudt rieng 1a P, 16n hon 4p
sudt hoi nuéc P, ngay trén bé mat vat 4m thi hoi nudc tir khong khi s&
dong va thdm vao vat 4m. Trudng hop nguge lai véi P, > P, thi vat 4m
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s& truyén dm vao khong khi.

Thai gian truyén 8m dé dén can bing phu thudc vao nhiéu yéu &
nhu: nhiét 46, d6 4m ciia khéng khi va val 4m, tdc do cia khong khi,
cfu tric cia vat 4m.

Khi can bing, dp sudt hai nudc P, trong khong khi bing 4p suft
hoi nude P, ngay trén bé mat vat dm (P, = P,,).

3 Viet Nam, dac biet 13 tir midn Trung tr& ra mién Bic, moi
trudng khong khi thay dai 16n gifra cic mbda trong nam, Vi vay sy can
bang giira val m va khong khi ciing khic nhau theo mua.

Khi can bang, ty s@ gita P, va P, (4p sudt hoi nudc bio hoa)
bing ty s6 giita P, vi P,, ding bing d6 4m tuong d&i ¢ cla khong khi:

p=-m=h “ (1-43)

Do chéa 4m cha vat 4m khi can bang duge ky hiéu Ia «; né
phu thudc vao cdu tao cia vat, dang lién két gira 4m va vat chdt kho,
céc diéu kién tuong tac giita vat 4m va moi trutng khong khi 4m.

D6 chita im can bing u, phu thudc vio nhiét 46 va d6 4m tuong
d6i ciia khong khi. Khi nhiét do cua khong khi 1a ¢ = const thi quan hé
gifta i, v3 ¢ thé hién & cong thitc (1-44) va trén d4 thi hinh 1-6.

u, = f(p) (1-44)

Trén hinh 1-6 ta thdy, dudng hit va nha 4m khong trdng nhau.
Nhu vay néu d6 4m ctia khong khi 12 ¢, thi d6 fm cén bing cta vat Khi
hdt 12 «",, khi nha u,. Tuong W véi do 4m 12 @, ta ¢6 u, va u',. Nhu vay
ciing mot d6 4m twong d6i ¢ cha khéng khi thi d6 4m can bing ca vat
& qué trinh hit bao gid cing nhd hon d qué trinh nha.

Dudng nha 4m dng véi qué trinh sdy, dudng hit img vd&i qua trinh bio
quén san phidm sdy. N&u ta diing khong khi c6 ¢ = @, d€ sdy vat 4m thi
d6 4m clia n6 giam xubng mic t6i da‘1a u = u.. Trong qué trinh bdo
quan, san phdm tiép xic v6i khéng khi c6 ¢ > @, thi né sé& hiit 4m trd
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lai. Nhitng vat hdo nudc thi sau khi sy phai duge bao quéan trong bao
g6i kin hodc trong khf tro.

I
4' = ¢ JM d/( d
Hinh 1-5. Hoa tron khoi 1o vai khéng khit ngoai trdi.
v h t m const
P, =
Pt | n=5 _—
i (
B> o
x|
o {
|
|
1A |
| |
f G )
|
{
T — , |
[ |
| |
' |
{ | o
Y o4 Umax “%

Hinh 1-6, Hil va nha &m cda vét khi nhidt 36 khéng khi khbng ddi (d8ng nhidt)
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Khi d8 4m cta khong khi 13 ¢ = 1(100%) thi d6 4m cla vat sé
tuang dng 13 u,. Tuy vay «, vin nho hon do 4m cita vat khi dim né vao
nudc. i, 13 d6 4m bio hoa cla vat.

Nhin chung dudng ¢/
cong can bang khi it
va nhd &m ding nhiét
cua cAc vat dm ¢é ngudn
g6c hitu co hay va co
déu ¢6 dang gin nhu
chir §.

V@i cidc mae nhidt
do khong doi khdc nhau:
;> ¢, > ( thi do d&c cha
duong can bing khac Hinh 1-7. Anh huBing clia nhiét d6 dén
nhau (hinh 1-7). cén bdng ddng nhiét

Trong qué trinh
sdy doi luu, tdc nhan sy c6 thé 13 khong khi hoac khéi 10 ¢6 do am
trong déi ¢, < ¢ = 1. ¢, 1a dd 4m twrong d6 cla tac nhan sdy, né quyst
dinh do 4m clia vat 4m sau Xhi sdy dén 40 4m can bing 1a 1, (hinh 1-

B). V  Trang thdi hat mide | Trang thai im |
Ligng 3 Ludng dom di foch khoi vt -
[
—
|
|
|
!
|
(
{
ol
{
|
1 .
Y, u

Hinh 1-8. Phén fpai &m trong qua trinh s&y.
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Vat 4m dem sdy duge goi 13 vat say, né ¢4 do am ddu 1a u, va do
4m cudi 12 u,. Tuy tmg loai vat sdy, tuy muc dich sir dung va bao quan
sau sy ma quyét dinh do dm cudi cla vt sdy. Vat sdy sau qua trinh
sdy goi (2 san phdm sdy. Néu bao quin san phim sdy trong moi (rudng
khong khi tu nhién (sdn phdm sdy tiép xiic vdi khong khi) ¢6 do dm ¢
trong giGi han 1 > ¢ > ¢, thi khong nén siy dén do a4m can bing
(a; = 1), vi san 1hd gian bio quan, sin phim sdy hdt &m trong kKhong
khi vi s& ¢6 do 3m can bang fuong (ng vdi ¢ cla khong khi. Sdy dén
d0 4m bao nhicu con phu thude vao guy trinh cong nghé va hiéu qua
Kinh té.
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Chuong II

Cac qua trinh
truyén nhiét va am khi say

Say ta qud trinh tdch m¢t phan hay phan 16n lugng am cd trong
vat 4m. Qud trinh sdy rdt phac tap va khong 6n dinh, trong d6 dong
thoi xay ra nhiéu qua trinh nhu qua trinh truyén nhiét tir tic nhan siy
cho vat sy, ddn nhiét trong vat sy, bay hoi clia am, dan 4m tir trong
ra bé mat ciia vat sdy, truyén am tir bé mat vat sdy vao moi trudng siy
(tdc nhan say). Cic qui trinh trén déu tuan theo qué trinh truyén nhiét
va dm. D€ nghién cifu cdc qud trinh nay, ngudi ta ding cdc mo hinh
toén don gian.

2.1. QUAN HE GITA NHIET VA TRUYEN AM

Thong thudng khi sdy, am tdch khoi vat sdy dudi dang hoi. Trir
mot 3 trudmg hop do nhiét do cao, trudng nhiét Ao 16n din t3i trudmg
dp suft tang, ddy 4m 3 dang 15ng ra hé mit vai sy, bay hoi manh va
lam vang ca cdc hat 1ong vao moi trudng say.

Quan h¢ giita nhigt va truyén 4m thé hién & cac phuong trinh vi
phan sau:

Ql = ((‘0”)" +Cu'"n)£l1_ (2‘1)
dr
dm du
o =r—"=rm, — 2-2)
Q: dr ar (



trong dé:

C., C, - nhiét dung riéng cla chat khe, dm (nudc), kJ/kg.do;

r -~ nhiét hod hui cha nudc lién két trong vat 4m, kKJ/kg;

n,, m, - kh6i lugng chat kho, nudc trong vat dm, Kg;

0., Q- - nhiét lugng nung néng vat im, nhiét lugng dé nude bay

hai. ’

Nhit hod hai cua nude lien két trong vat am bang téng nhiét
hod hai ciia nude, nhigt nung néng hoi nude, nhiét lugng thing nang
lrong lién ket gifra nude vai chit kho:

r=r+C - 1)+ A (2-2)
trong daé:

r, - nhiét hod hoi cia nudce, kl/kg;

C, - nhiét dung riéng cla nuéce, kJ/kg.do;

1 - nhi&t 4O cha hydi bi dot nong,"C;

1, - nhiét do bay hoi cla nudc, °C;

Ar - nhiét lugng lién két caa nudc, kJ/kg.

Cudng d6 truyén nhiét tir tic nhan sdy dén vat sdy duge thé hién
& cong thic (2-4) sau day:

! !
= — dF = — (0, +0.,) =
q F tjl;)q F (~l T
=i‘ (Co+(‘" s moﬁﬂrr.maih—l 2-4)
Fi m, dr ar

trong dé:
F - bé mat cua vat 4m, m".
Tu cong thite (2-4) ta bién déi va thu duge phuong trinh (2-5):
C dt du
=p.Rry(l+—-—)— (2-5)
7=h ( r du dr

trong dd:



R, -1y s6 thé tich trén bé mat vat dm:

R=R.,(1+0c)” (2-6)
R, = L 2-7)
F

V - the tich vat 4m, m’;

F, - dién tich bé mat vat kKo tuyét d6i, m’;

o - hé s6 co bé mat cda vat say;

1 - dai lugne khong daéi;

1t - d9 chita &m trung bink caa vat sdy;

C -...iét dung riéng cia vat dm, ki/kg.do.

Khi sdy néu kich thudc cha vat sdy khong thay d6i thi R, = R,,.
ar .. . . . N . .
—— - biéu dién su gia tang nhiét 46 trung binh cha vat sy, con goi

T
la 16¢ dd nung nong;

a . . \ .

;’i— sy thay d6i dd am trung binh cua vat sdy, con goi la t8c 49
2
say.

2.2. CAC GIAI POAN SAY

Trong qué trinh sdy, d6 4m cla vat sdy lién tuc thay déi theo
hudng gidm didn. Tuy cdu tao coa vat sy va phuong phdp sdy ma do
4m va nhiét do clia vat sfy & c4c phdn trong va trén bé mat ciing khic
nhau theo timg giai doan sdy. Cic giai doan sy gém: giai doan ddu
hay con got la giai doan nung néng vat sfy d€n nhiét do bay hoi cla
im, giai doan thit nh&t hay giai doan c6 t8c do sdy khong d6i, giai
doan thit hai con goi 12 giai doan t6c do sy giam déan.

D& giai thich cdc gial doan sdy ta sir dung qua trinh sfy d4i luu.
O day ta ding tic nhan sdy 1 khong khi c6 d6 4m tuong d6i (¢,), nhiét
d0 1, 16c dd w,, 12 8n dinh (khong thay d8i). Vat sy mdng, qué trinh
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sdy cham sao cho dd 4m va nhiét d6 & moi chd 12 nhur nhau.

3 giai doan ddu (nung ndng), nhiét do tic nhan sdy cao hon
nhiét do bay hoi cua 4m, nhi&t do cta vat sdy duge nang 1én dén nhiét
do bay hoi cita am.

Thoi gian cha giai doan dau duge tinh tr cong thic sau:

o ' ‘o .
jalr,—1, )dr=p, R, [cdr=p, R [{c,+C, .u)dt (2-8)
o 1 o

Qua trinh sdy chi 6 thé xdy ra khi nhiél do cha vat say cao hon
nhi¢t g diém suong cla tdc nhan say, néu nguoc lai, hoi nude 1w téc
nhan siy s& ngung va thim vao vat say.

Trong giai doan sdy thi nhat, nhiét 4o coa vét sdy bing nhiét do
bay hoi ca nudc. T8¢ A0 bay hoi .nudc va nhiét dg cla vat sdy la
khong thay déi. Nhiat lugng tir tac nhéan sfy truyén cho vat sy c4p hét
cho nude bay hoi:

g=aft,—1,) (2-9)

Tir phuong trinh (2-5) va (2-9) ta c6 thé thu duge phuong trinh

(2-10), tir d6 giai thich anh hudng clia timg yéu t6 dén t6c do sdy.

Trong giai doan thif nhdt, chl y&u 1am bay hoi nudc tu do trong
vat sdy. Hoi bay lén tit bé mat vat sdy 1a hoi nudc bio hoa, nhiét ho4
hoi diing bing nhiét hod hoi cita nudc ty do. Vi vay phuong trinh
(2-10) d4 don gian hod thanh (2-11):

dt
e aft, ~t.)—-c.p,.Ry n
—= (2-10)
dt Po-Ryr
du a
—_— 1, ! 2-11)
dr p,.R. 1, ( ) (

trong dé:
o - he s6 tod nhigt tir tac nhan sdy cho vat sdy;



1, - nhiét do tac nhan sdy:

1, - nhiét 40 bay hoi cha nudc;

r, - nhiét hod hoi cda nudc w do;

u - 43 4m trung binh cda vét say;

7 - thoi gian sdy.

Dai vai vat sdy khong co kich thude, d giai doan thir nhat cia
qué trinh sdy cdc thong s& & vé€ phai cha phuong trinh (2-11) la céc
hing s6. N&u vat sgy c6 co kich thude chit {t thi o va R, s3 thay do6i
tang lén nhung ty s& cta chiing khong dé1 (a/R, = const). Nhur vay cé
nghia la i = consl . Vi vay gial doan thit nhat con duge got la giai

at
doan td6c do sdy khong déi. t

Dé c6 téc do sdy
khong ddi, lugng 4m da
bay hoi phii bing lugng
4m sau bén trong truyén
ra b€ mat cda Var sdy.

Néu din im khong kip . t=fx)
bay hai thi viing bay hoi \‘
4m s& l4n sau vao phia
tam cua vat sdy. Khi d6 &
vat sdy hinh thanh ba
vong c6 phiét d¢ khac trong vét séy.

nhau ¢hinh 2-1). Ving 1-vlng am; 2- viing bay hot;

tam cua vat sy goi 1a 3- viing kho.

viing dm, vang ti€p theo

ta ving bay hai 4m, ving thit ba 13 viing sdy hoan thanh. Nhiét do
(eong (mg cla timg viing thoa min didu ki¢n sau:

<<ty (2-12)

Nhi¢t do cta ving kh6 chinh I3 nhiét do bé mat cla vat sdy
(f3=1,). Nhiét d6 ving hai bang nhiét do bay hoi (1, = £,). Nhiét do cia

Hinh 2-1. Vung bay hoi sau vao
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viing 3 s& ting din va bang nhiét do t4c nhan say (1, = (). Viing 2
cang 14n sau vio frong thi ving / co lai, ving 3 m& rong. Trong qud
trinh nay thi nhi¢t do trung binh cua vat sdy ting dan. Vi vy giai doan
nay goi 12 giaj doan thif hai hay giai doan tang nhiét do clda qud trinh
sdy.

Trong giai doan nay hi¢u (¢, — ¢;) giam dén do 1, ting din dén
bhang 1,. O viing 3 bt ddu bay hoi nude 1ién K&t nén r > r,.

Nhitng diéu ki¢n déu dian dén két qua lam giam du/dz, nén cdn
201 13 giai doan gidam dan toc Ao sdy.

Tée do sdy khong déi & gial doan thit nhal, giam dan & giai doan
thit hai, bing khong khi qud trinh sfy hoan thanh. Két qua 1a d6 4m
cua san phdm say dat d6 4m can bang v6i tac nhan siy.

2.3. CAC DUONG CONG SAY VA TOC PO SAY

DPudng cong biéu dién su thay d6i do 4m ciia vat sdy theo thoi
gian sy goi la dudmg cong sdy:
u=1(7 (2-13)
Dang cua dudng cong sdy phu thu¢c vao nhiéu yé&u t6 nhu dang
lién ket gitta nude va vad sdy, hinh déng, kich thude va dic tinh cia vat
sdy, phuong phap va ch& do sdy. Dudng cong sdy 1a ham ctia qué trinh

sdy, vi vay tuy 12 & cic ch& do sfly va phuong phip sy khic nhau
nhung dang dudng cong 13 trong tu.

Hinh 2-2 biéu dién dudng cong sdy khi sy d6i luu vat sy c6
kich thudc mong, & ché do sy khong d8i (céc thong s8 clla tdc nhan
s4y khong thay d6i).

Tir hinh 2-2 ta thdy, trong khoang thoi gian tir O - 7, 13 giai doan
ddu cia qud trinh sdy. Trong giai doan nay néu nhiét 46 tic nhan sdy
cao hon nhiét d9 cha vat sdy (¢, > 7) thi dudng cong sdy l1a doan u, - A
(vat sdy bi d6t ndng), néu 7 > ¢, thi dudng cong sdy la «’y - A (var sdy
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dugc lam nguoi).

z; = const
‘Pt = const
W, = const

Hinh 2-2. Dudng cong sy

Trong khoang thdi gian 7, - 7; 1A giai doan thit nhdt cia qua trinh
sdy. T8c d6 sdy trong giai doan nay 12 khéng d6i, nén né con dugc gof
13 giai doan sdy t6c d6 khong d6i: (A - B).

2 c1ga, (@-13)

Khi sdy vat ¢6 kich thude rdt mdng thi giai doan dau (i, - A) rét
ngin d&n mitc c6 thé xem nhu giai doan sdy thit nh4t bt ddu tir khi 7 =
0.

Nguge lai khi sy vat sdy ¢6 kich thude 16n (day), do 4m thip-thi
giai doan sy thd nhdt rdt ngdn (doan A- B qué ngin) c6 thé bd qua,
khi d6 gin nhu chi c6 giai doan sdy thd hat (giai doan tdc d6 sdy gidm
dan).

Trong khodng thdi gian 7, - 75 ta c6:

du
— =t 2-14
dr 8 ( )
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Gi4 tri cia téc do tinh tir (2-14) gidm ddn nén géc o, gidm ddn
tr B - C. Budng cong sdy tiém can v4i ham dm can bing u. Day 13
giai doan s4y thi hai.

Diém 8 goi la didm chuyén tir giai doan sdy (hir nhdt sang giai
doan sdy thit hai. 1y goi 12 d6 4m (51 han (hif nh4t cla vat sfy, né néi
1&n dac tinh cha vat sy va tdc nhan siy.

Puding cong t6c do sdy biéu dién quan hé giita t6c do sdy
(du/d7) va ham dm « cla vat sdy:

du
Rl O 2-15)
b A (

Pudng cong t6c do sdy thu duge tir viée dao ham dudng cong
sdy theo thdi gian.

Hinh 2-3 biu dién dudtmg cong t6c dé sdy phu thudc vao ham
4m. Trong qu4 trinh s&y do ham im « gidm ddn nén dudng cong téc do
sdy bat diu 1r bén phai chay sang trdi. T lic bat ddu say, t6c do sdy
tang manh va rdt nhanh dat d&n gi4 tri 6n dinh clia giai doan s4y tha
nh4t. Trong giai doan siy thit nhit, 16c do s4y 13 khong d6i nén dudng
cong t6¢ do sdy chay song song v4i truc hoanh tr A dén B. T sau
diém B thi toc do sdy giam ddn cho dén khong, tng v&i d6 4m cén
bang cha vat sdy (u.). Pudng cong t16¢ do sdy trong giai doan thit hai
nay phitc tap. N6 phu thudc vao cdu tric cua vat sdy, va dang lién két
giita 4m véi vat ch4t kho trong vat sdy. C6 siu dang dudng cong t6c do
sdy & giai doan thif hai (hinh 2-3 va 2-4).

Pudng / img v6i sdy gidy va cactong mong, thé hién sy giam
tuyén tinh ctia (8c do sdy vao ham im ». Dudng2 cong sang trdi, né
gifng v6i qué trinh sdy hang dét (vai, quén 4o,...), da, mi sgi, mi 6ng,
v.v. Budng 3 dng véi qué trinh sdy vat lidu c6 tinh x8p. Puong 4 gay
khiic tai B’ ¢6 ham 4m uy goi 12 him 4m (6i han thd hai (t6i han thd
nhdt 1a «y). Dudng nay ting véi qui trinh sy cdt, phen hoac vat khéic
twong ty. Pudng § ing v&l sdy banh mi. Budng 6 it gap.
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A du A du
ar Fr
8 A A
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! |
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3 1 I
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! | [
| | |
| I 4 | ¢
UL. UE UA UJ Uy
Hinh 2-3. Cac dang duBng cong Hinh 2-4. Cac duising cong phir tap
t6c db sdy cia 16¢ db s4y.

Dudmg cong sdy (hinh 2-2) va céc duimg cong téc do sdy (hinh
2-3 va 2-4) gidp ta tinh todn thi€t k&€ hé thong sdy. Ching xac dinh dic
tinh qué trinh, dong hoc tdch 4m, thdi gian sdy. Cling qua dé ching ta
biét dugc chu triic cla vat sdy, su lien k&t am véi vat chat kho trong vat
sdy.

Cic dudng cong sdy (hinh 2-2) va dudng cong tdc do sdy (hinh
2-3) duge xay dung bing thuc nghiém d6i v6i mot loai sin phdm nao
A6. Cic dudmg cong trén ciing c6 thé biéu dién bing cdc phuong trinh
.24n ding. D6i v6i dudng cong t8c do sdy giira hai giai doan cé phuong
trinh riéng.

Trong giai doan sdy tha nh4t, do t6c do sdy 1a hang s6 N nén ta
dé dang 1ap phuong trinh sau:

o N = const (2-16)
dat

DA4u trir thé hién sy giam dén cla him 4m u theo thdi gian sdy.
Néu xem thdi gian nung néng vat siy 12 rdl ngin so v4i thoi gian

cia giai doan sfy tht nhdt vA tich phan phuong trinh (2-16)
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r=0dén 7, ta cd:
wyg—u=N.r 2-17

trong da:
u=u-Nr (2-18)

Phuong trinh (2-17) 12 phuang trinh doan dudmg cong 16¢ d6 sdy
O gial doan that nhat .

Toc do sdy N bang tang cua géc nghiéng dudmg cong sdy (hinh
2-2) thue nghiém cho loai vat sdy cu thé ndo 36, Khi khong ¢6 sa ligu
thyc nghi¢m thi N ¢é thé tinh nhu sau:

Vi trong giai doan thit nhit, nhiét luong tr tic nhan sdy truyén
cho vat say ding bang nhiét lugng cip cho lugng 4m bay hoi. nhiét do
vat sdy khong ddi nén ta c6:

q= ;O.)-R\-J‘ﬂ =p.R.r N (2-19)
dr .
trong da:

N=—1 (2-20)

p..R.r
vi q=¢n.r nén:
q

N=—-— 221)

p(\ 'R\ (

Phuong trinh dutmg cong sdy cé dang:
=t~ —qi—,r (2-22)
¢, 12 mat do dong hoi nude tie b mat vit say tod vio tdc nhan
say hay con goi 12 cudng dé sdy. Quan hé gita ham dm va cudng do
sdy thé hién & phuong trinh sau:
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-
Qm = po‘R\'—il‘ (2-23)
dr
Cudng do sdy ¢, 1a k€1 qua cua qua trinh truyén nhiét va tryuén
4m giira t4c nhan sdy vi vat'siy, né phy thudc vao bé mat vat sdy, phu
thu6c vao nhigt d6 ¢, d6 am trong dsi ¢, 16¢ do w, clha tic nhan say.

4y
ar
o
ayo,,
dar =
—
/
/
/ [
/ l >
|
¥
P / : Hinh 2-5. Phuong phap d6 thi
U, l=U,, u x&c dinh ham &m gid dinh
) ' cudi giai doan séy thu nhét.
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Viéc xay dung phuong trinh cho doan dudmng cong t6c do sdy &
giai doan sy th\ hai 12 twrong dGi kho khan. C6 nhiéu hoc gia sir dung
phuong phap vat 19 dé kh4i quat thinh cic phuong trinh thuc nghiém
hoac bin thuc nghiém tir mot vai s8 léu thuc nghiém. Sau day la
phuong phap cua Fisher.

Fisher thay dudng cong bing doan thang sao cho it sai s6t (hinh
2-5). :

Nhyu vay cdc dudng cong dang 2, 3, 5 di dugc thay bing c4c
doan thiang (uong ng c6 gée nghiéng 13 Wkhéc nhau.

Do c4ch thay nhu trén nén diém B da 1r3 thanh diém gia dinh B,
¢6 ham 4m 13 ag,. Khi &y phuong trinh dudmg t6c do sy @ giai doan
hai cé dang sau:

L K(@-u_) (2-24)
dr
Tich phan phuong trinh (2-24) ta cé:
| uBg - “c
In= =Kz (2-25)
H—u,
trong dé:
u—u, = (g —u)exp(—K.7) (2-26)
K 1a he s6 sdy:
K= gy = (2-27)
Uy — U,

K c6 thé tra trén d6 thi thue nghiém.

Trong qué trinh s&y, néu giai doan ddu ngén thi ¢6 thé bd qua va
dyng dudng cong sdy tr diém A (hinh 2-2). Véi ciing mot loai vat sy
c6 d6 4m ban ddu nhu nhau dugc sdy trong cdc ché d6 sy khac nhau
thi thu dugc dudng cong sdy cing dang nhung mitc do cong khic nhau,
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thdi gian sdy ciing dai ngin khic nhau. Nhu vay ché d6 sy anh huong
rdt 16n dén thoi gian s4y (hinh 2-6).

Tuy timg loai vat sdy ma chon ché do siy phi hop thi mdi bao
ddm chét lugng cha san pham sdy. Che do sdy d6t lwu duge thé hién &
c4c thong s8 cla tac nhan sdy (2, @, w,). Ching han véi (théc cé d6 4m
ban ddu W, % cao dem sdy voi ché do 1, cao, ¢, thap, w, 16n s& lam gao
nat, théce gidng cé do nay mam kém.

vz

NS

1 ]

— T C f?}l)
Hinh 2-6_Puting cong sdy vdi céc ché db séy khéac nhau

Trong sdy d6i huu thi nhiét do ctia vat sdy dugc quyét dinh bdi
nhiét 46 cua tic nhan sdy. Trong qua trinh sdy, nhiét do cla val sdy
tang nhanh & giai doan ddu, Khéng déi & giai doan thir nhdt, tang dan &
giai doan thif hai dén bing nhiét do tic nhan siy (d6i vai vate say
mong, ché€ do sdy nhe). Dai vai vat sdy ¢ kich thude 16n (hodc x€p 16p
day) thi nhiét dd bé mat va & tdm khic nhau. Nhiét d6 bé mat vat siy
tang nhanh va bing nhiét d6 bay hoi clla 4m (nuéc) ¢, va bing nhiét do
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bau vdt 1, cla tdc nhan say.
r.
o=t =t,=1,— dn (2-28)
a
t,, - nhiét d6 bé mat chia vat siy;
Iy, © - nhiél d0 bay hai, nhi¢t hod hoi clia 4m (nudc trong vat
say);

fi» Iy - nhiét do, nhiét do bau udt cla tac nhan siy;

o - hé sS tod nhidt tir 1ic nhan say dén vat sdy:

¢~ cudng 3o sive

{ - nhiét do cua vac sdy.

Nhiét dg trung binh gita bé mat v tdm vat sy la ¢, duge thé
hién & bat dang thic sau:

1>y >t, >t Khit <y
Le > 0>ty <1 Khit> g

O giai doan sdy thit nhat (16c do say khong ddi) ta ¢6 bat ddng

thic sau:
t(>tM=Ier‘h.
Trong giai doan sdy thi hai s& 12 bat dang thic sau:
IV
Pén cudi qud trinh sdy ta co:
!m = tlb = Il

Hinh 2-7 biéu di&n quan h¢ gita nhiét do cha vat sdy va ham am
trung binh clta né trong suét qud trinh sdy. Dudmg nét lidn la nhigt do
bé mat, dudng nét dirt doan 12 nhiét d6 tam cba vat sdy. Diém B la kél
thiic giai doan siy thi nhat va bat diu giai doan sdy thif hai. Diém B' 13
liic nhiét 0 bé mat va tam vat sy bang nhau. Hinh 2-7a dng vai sdy
vat sy mong va co ngdt con hinh 2-7b ing vdi vat sady day va khong
€O ngot.
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Hinh 2-7. Cac dudng cong nhidt db cla vat siy.
aj vdi vat sdy méng va co ngét.

b) vdi val sy day va khéng co ngét (khéng giam kich thudc).

2.4. THOI GIAN SAY

Thoi gian sdy ky hiéu (2 r, n6 12 thong s6 quan trong dé tinh
thi€t k& he thong may sdy:

r=n+10n (2-29)

7,, T» - th¥i gian sdy cta giai doan thi nhat, giai doan thit hai.

Thoi gian s&y c6 thé suy ra tir phuong trinh dudng cong t6c d6
sdy & ¢4 hai giai doan, xem phuong trinh (2-19) va (2-25).

Ta ciing ¢ thé tinh thai gian sdy thco phuong phiap cla
A.V.Likov nhur sau:

y — iy, 1 u—u,
T= == In
N vNo oy —ug

(2-30)
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V@i x (ug, - 1) = 1 va cdc diéu kién sau:

Ma— Uy Ug— U Uy — N U= U, an
N - N T N T N TuN
ta thu duge phuong trinh (2-31):
_ug—u L Inle N
r= N ".\A}V {l + I'IIA\ ("‘”c)” (2'- l)

trong dé:
1, ug 1, - haim dm cia vat sdy & thdi diém bt ky, ham 4m dau,
hiam dm cin bing;
1y, - ham dm gia dinh cda vat sdy (hinh 2-5);
N - t6¢ d¢ sdy cna giai doan tha nhét;
X - hé s6 tuong d6i gitta hé s6 sdy K va t6c do sdy N:
x= K = ! (2-32)

N ug —u

Thoi gian sdy cdn ¢§ thé tinh theo phuong phdp cua nhiéu tic
gid khic nhau, Xxem tai liéu tham khao {1].

Tot nhat 13 v6i mbi loai vat sy, ta tién hanh sdy thi nghiém &
ché do thich hop dé xdc dinh thdi gian sdy, tir d6 tinh thiét k& hé thong
mdy siy thuc & cho san xu4t.
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Chicong T

Cong nghé say

Cong nghé néi chung la mot khoa hoc trong san xudt. No bao
gom hang loat qué trinh don gian va phiic tap tic dong 1én nguyén liéu
ban ddu ndo d6 d¢ thi duge sin pham cudi cong theo ¥ mudn. Lia
chon cong ngh¢ san xudt 18t s& thu duge san phim ¢6 chit lugng cao
va gia thanh ha.

Cong nghe s&y {a qud trinh 1am gidm 4m trong vat dm dén d6 am
mong mudn. Vat dm trude khi dem sdy thudng c6 ngudn géc thuc vat,
dong vat, khodng vat. San pham s&y duge dem sir dung ngay, dem bao
quan hodc mdi 12 ban thanh pham cla cong nghé nao do.

Lua chon cong nghe say phdi dua trén tinh chit vat 4m trudc,
trong khi sy va san phim sdy. D& lua chon c6ng nghé sdy cho mébi
loai san phdm ta dya trén nhimg kinh nghi¢ém lau ddi ciia nhan loai
dudi sy chi dao clia cic 1y thuyét vé sfy va nhimg ké qua thuc
nghiém, nhimg ti&n bod khoa hoc k¥ thuat lién quan dén qua trinh siy.

3.1. NHUNG TINH CHAT CONG NGHE CUA CAC SAN PHAM
THUC PHAM LA DOI TUQNG SAY

Cdc san phim thue phdm ¢6 ngudn géc thuc vat, dong vat hay
khodng vat, vi vay mdi loai ¢é nhitng dac tinh riéng. Mdi loai cu thé
déu ¢co cdc thong s0 riéng nhu: hod 1y, cu ly, nhiét vat ly, dién var ly,
hod hoc, sinh hge v.v. Chiing duge goi 1a nhitng tinh chdt cong nghé
cta vat lieu sfy (vt sdy). Tal ca cédc tinh chit trén déu chiv dung céc
su thay d6i, nhat 13 thay déi 4m Jusi tic dung cda nhiét frong qud
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(rinh sy. Sin phdm sdy cang gilr nguyén nhitng tinh chft ban ddu hoic
tang cudmg tinh chdt 16t ndo dé thi cong nghé sdy di lya chon la phil
hop.

T4t ca cdc san phdm thuc phdm déu cé tinh keo, x6p - mao dén.

Trong qué trinh sdy, cdc san phim thuc phdm ma4l di phin 16n
lugng 4m (¢S khi dén 80% hoac 90%) cha ching cé thé din t&i 1am
gidm chat [uong. Su truyén am, bay hoi dm 1én (t6c do sdy cao) va
khong déng déu sé lam cong vénh, nt v& san phdm. Khi nhiét d6 sy
qud cao s¢ lam cho caramen hod dudng, su hoat dong clia cac enzim
lam t6i mau san pham. Mdi loai sin phdm déu quy dinh m{t nhiét do
sdy cao nhdt goi 12 nhiét do sdy 16i da cho phép (f4,.,). Thuong chon
nhiét do vat sdy trong qua trinh sdy nho hon 1,,.,.

Sdy cdc loai hat gi6ng cdn chon nhiét d9 thip, 6¢ 46 sdy khong
16n dé bao vé mim hat. Théc thuong phim ciing khong duge siy &
nhiét do cao, t6¢c do 1n, vi nhur vay s& 1am gao bj nat khi ché bién.

Do 4m clia sin phdm sdy dugc quy dinh phu thu6c vao phuong
phédp béo quan, thdi gian bio quan hodc cong nghé ché bi&n 1iép theo.
Mot s6 san phdm thic phim ddi hoi sdy dén do6 4m phd hop. SAy kiét
4m s& Jam cho mot s& chdt hoat tinh sinh hoc m4t kha ning phuc héi.
S4y kiét 4m trong sdy thang hoa 1am ph4 vd toan ven cua 16p phan ti
bé mat, din t4i lam gidm thdi gian bao quan bd tic dung clia moi
truong.

Sfy d&n do dm cOn cao hon 46 dm yéu cdu ciing khong duge.
Diéu kién co ban dé bio quan san phdm sy trong moi truomg khong
khi 12 46 4m cida n6 phai thdp hon do 4m can bing phu thudc vao do
4m tuong d6i ¢ cia khong khi c6 gi4 tri han ch€ su phét trién cha nfm
méc hay cdc vi sinh vat ndi chung. GiGi han dudi ciia do 4m khong kh{
d8i va su sinh s6i cla cdc loai nhar sau:

N4m méc: o=47%
Nidm men: @=288%
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Thudc sét trung: @ = 95%
Cic vi sinh vat . p= 69%
Khi chon d0 4m cta san phim sdy ciing cin chi § d&€n viéc han
ché t6i da hoat dong clia cdc enzym lam 81 mau san phim.

Chit luong cua mot s6 san pham thyc pham con 12 mau sic va
huong vi. C6 nhing loai sau khi s&y cang gir nguyén duge man sic,
huong vi ban ddu cang t0t, song lai ¢6 thit cdn ¢é mau sic dac trung
méi sau khi sdy nhu: thuéc 14, ca ph?}. ca cao. St thay d6i mau gin )ién
{

Vi su thay déi hod hoc dudi tac
dung kéo dai cua nhiét. Nhigt
do cao, tGe uo s&y 16n lam bay
hoi nhiéu huong dac trung cua
san pham.

Tinh chdt cong nghé quan
trong khac ciia sdn phdm sdy 1a
sy co kich thudc.

Hinh 3-1 bi€u dién sy
thay d8i kich thudc cla san
phdm sdy trong qué trinh sfy.
Hdu hét cdc sin phidm thuc
phdm khi sfy c6 quan he giira

| 3

" I

|
|
[
UB
Hinh 3-1. Céc dang thay d8i kich thudc
cia vét sdy lrong qué trinh sdy

—>
u

kich thu6c / v ham am u 13 tuyén tinh (dudng /). Budng 2 cho ta thiy
cdc vat sy co kich thudc tuyén tinh trong giai doan sdy thi nhat, va
khong co kich thude trong giai doan sdy thit hai. Dudng 3 thi nguge lai

so v&i duomng 2.

Béing nhitng khao sat thuc nghiém, ngudi ta chimg minh duge su
co kich thudce cua vat sdy trong qui trinh sdy la tuyén tinh:

I=1,Q+ a.u)

trong dé:
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1, - kich thude khi ham dm « = 0, vdi dudng ! va 3 hinh 3-1 thi ta
co:
1.4, 1 - Kich thudc that, con ., 12 kich thude ¢é diéu kién;
a, - hé s6 co kich thuadc.
{

[ Ll
o= — = —— A-2)
I 1" {, dut (

Y nghia vat Jy clia ¢, 1a su thay ddi tuong déi cha kich thude so
v thay doi mot dom vi ham dm.

Phuong trinh (3-1) phl hop vai qua trinh sdy nhe, khi qua trinh
sdy vdi cudng do manh thi quan hé gitra / = f(«) duge thé hién nhu sau:

f=1 (1 +au) (2-3)

trong dé:

n- hé s6 phu thudc vao dang vat sdy;

&', - hé s8 co kfch thudce tinh theo ham 4m trung binh.

Su thay déi kich thudc clia vat sdy ¢6 thé tinh thong qua hé s6 co
kich thuéc tuong d6i

I =L
g=-"— (3-4)
ll
trong do:
l,, 1. - kich thuéc dai cha var 1ruéce va san khi sdy.
Quan hé gilra ¢, va J, thé hién & quan hé sau day:
S
' (3-5)

v (1, —u. )~ du,

Su thay d6i kich thudc dai ciing 1am thay ddi (thé tich cha vat
sdy.

V=Vl + a.n) (3-6)
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trong do:
V', - thé tich clia chil kho tuyét ddi trong vat sdy;
a, - he s8 co thé tich:
I av
o= —— G3-7
Vo dn
Tudong tu ta <6 hé s6 co thé tich twong déi &,
V-V,
v

1

o =

(3-8)

trong do:
6
4=t (3-9)
(u, ~u,)-0,1
Bing nhiéu sd liéu thuc nghiém véi cdc loai vat sdy khéc nhau,
ngudi ta tim dugc quan hé gilta «; va «, nhu sau:

a.=3.q (3-10)

Trong trudng hop vat sdy c6 kich thude déng k€ v 4m phan bs
khong déu, dudi tdc dung cua trudng nhiét d6 manh sé lam cho san
phim s&y bi cong vénh, nit v ra, do su co kich thudc giita cc vang
trong vat sdy khdc nhau gdy ra ing sudt 1dn hon luc lién k&t cha cdc
phén tir trong vat sdy..

Can cit vao tinh ch&t cong nghé cia vt siy, ngudi ta phan tich
va lua chon duye phuong thie va ch& dg sdy t3i wu, tinh hé thong sdy
phit hgp ¢6 thé thu duge sin phdm sdy c6 niang sudt cao, ché lwugng 6t
va gid thanh ha.

3.2. LUA CHON PHUGONG PHAP VA CHE PO SAY

Khi ndi: ch€ 46 sdy (6t nhat, phuong phdp sdy phit hop nhdt
trong hé thdng mdy sdy hién dai nhét, chi ding cho ting loai sin phdm
sdy cu thé. Mbi loai vat sdy ddi hoi phuong phép va ché do sdy riéng.
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Cin cd vao dic diém cdu tao cla vat sdy, chat lugng san phdm
sdy ma chon ch€ do va phuong phéap siy t8i wu. Can cif vao nang suft,
hiéu qua kinh t€ ma lua chon, thi&t k& va ché tao hé thong siy phi hop.

Ching han d€ thu dugc siva bot gdy, ta ding phuong phip sdy
phun sita twoi di tich bo. D& sdy cac loai hat c6 thé diung nhiéu
phuong phép, nhung t6t hon ca la trong thap siy tudn hoan hat v.v.

Hé thong may sdy cdn dédp tng cic yéu clu sau:

- Dép tng cic thong sO cha ché d¢ sdy yéu cau dé thu duge san
pham sdy nhu ¥ muén.

- C6 c4c chi s6 kinh (&€ K§ thuat cao nhu: tiéu t6n it
nhién liéu, nang lugng dién trén mdi don vi sian phdm hay trén mébi
kg 4m bay hoi; nang suit riéng theo dién tich hoac thé tich bubng sdy
phai 16n; it 120 dong phuc vu.

- Muc d6 co gidi hod va ty dong ho4 cao.
- Gi4 thanh ha; I4p dat, van hanh, sira chita dé, t6i tho cao.

- C6 thé sy mot vai loai vat sdy cé kich thude va tinh chat gén
nhau.
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Chieong IV
Say doi luu

Say d6i luu 1a dang khong khi néng hoac khéi 10 1am tic nhin
sdy ¢6 nhiét do, do dm, t6¢ d6 (1, ¢, w,) phd hgp, chuyén dong chay
trim len vat sdy lam cho 4m (nudc) trong vat say bay hai 161 di theo
tdc nhan sdy. Sau thai gian sy n3o d6 ta thu duge san phdm sy c6 do
4m theo yéu cdu. Sdy déi hyu cé thé thyc hién theo mé (gidn doan) hay
lién tuc. Hinh 4-1 thé hién sd d6 nguyén 1y sdy d6i luu bing khong khi
néng. Quat / hit khong khi ngoai trdi ddy qua caloriphe 2 dé dugc
nung ndng thanh tdc nhan sdy réi di vao budng sdy 3, chay trim qua
cdc vat sdy dat trong budng, 1am 4m trong vat sdy bay hai r6i cubn
theo ra cira thai.

San phim sdy c6 thé 18y ra khdi budng sy theo mé hoac lién tue
tuong tng v6i nap vao. Caloriphe 2 dét néng khéng khi cé thé 1a loai
caloriphe dién, caloriphe hoi nudc v..v.

m,,w,

GIIII' dl
G, %

Hinh 4-1. So d6 hé thong sdy déi luu.

1-quat, 2- caloriphe, 3-budng say.
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Hinh 4-1 chi 14 so d6 nguyén 1y sdy d6i luu, k&t c&u thuc cha he
th6ng rit da dang, phu thudc vao rat nhiéu yéu té.

4.1. PAC TINH CHUNG VA PHAN LOAI CAC HE THONG
SAY POI LLUT

Dé phan loai céc hé théng siy dai luu ngudn ta dua vio nhimg
yéu 13 sau: ch& do lam viec, dang nguyeén licu dem sy (vat sdy), kiéu
cach gia mhiét cho tic nhan sdy, dang d6i luu 14c nhan sdy, chi¢u
chuyén dong cha tiac nhan sdy vi val sdy, cich didu chinh tic nhin
sdy, so d6 1am viée cua hé thdng sdy, cdu triic budng sdy hoac him
sdy.

4.1.1. Ché d6 lam viéc cua hé thong say dai hun

H¢ thong sdy d6i luu ¢6 thé 1am viee gidn doan theo chu k§ hay
lam viéce lién tuc.

Sdy gidn doan cé nhitng vu nhuge diém nhu sau: don gidn, dé&
ch€ tao, dé van hanh, viéc nap nguyén liéu va 14y san phm theo mé,
vat sdy dugc phan bd déu va dat tinh trong khong gian bubng siy dé
dang, c6 thé sdy cdc nguyén liéu khic nhau, gid thanh ha. Nhuge diém
12 nang sudt thip, 16n nhiéu nang lugng, mic do co gidi hod va ty dong
ho4 thap, qud trinh sdy khong déng déu.

" Sdy theo chu k¥ 1a sau mdi khodng thdi gian bing nhau s& nap
vao bubng sdy mot lugng vat sdy nhdt dinh, déng thoi lay ra lugng sén
phdm tuong tng. Chiéu chuyén dong cha vit sdy va tac nhan sdy la
ngugc nhau.

Sdy lién tuc la vat sdy lién tuc nap vao va san pham sfy lién tuc
14y ra khoi bubng sdy.

Sdy theo chu k¥ va lién tuc c6 nhidu vu diém nhu ning sudt cao,
chit lugng déng déu, (6n it nang lugng, midc do co gisi hoa va ty dong
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hod cao. Nhuge diém 12 gia- thanh chia hé thong sdy cao, ngudi van
hanh phai c6 trinh 40 cao hon, khong sdy dugc céc loai vat sfy khic
nhau.

4.1.2. Dang vit sy

Vit lidu dem sy ¢6 cdc dang: hat, manh, 14, ron x&p 1dp: dang
bot; dang kem; dung dich. )

Cin c vao dang vat sdy ngudi ta lya chon hé thong sidy phu hgp.

Vit sdy cé dang manh dinh hinh, thi ndt, cdt doan, thudng xép
16p trén cédc khay dat trén cic tdng khung ¢ dinh, dat trén khung treo
di dong, xé&p trén xe gdng dé sy trong bubng sfy hoic hidm bing
khong khi néng hoac khdi 1o.

Vat sdy dang hat hoic gin vd&i dang hat thudng sy d6i lvu trén
khay c8 dinh, trén bang tai, vit tai, roi nr do, thing quay, thip tuin
hoan hat, ting s6i, dong luu dong.

Vit sfy dang bot, hat nhé thudng sdy bing dong luu dong (vat
s&y cdng chuyén dong trong 6ng sy véi tAc nhan sfy).

Vit sdy dang bot nhdo (kem) duge sdy trén khay c6 dinh, trén
bang tai, vit tdi bing tang c6 réto canh déo, vat dém rdng s6i (ding cdc
qua ciu nhé cho dinh bot nhao roi sy ting s6i), trén tang, trén phim.

Dung dich dugc sdy phun 12 6t nh4t, ciing c6 thé sdy bing tang
quay.

4.1.3. Can cu vao ap suét trong budng sy

Thudmng 4p dung cho sdy chan khong nhu siy thang hoa ching
han. S4y chan khong bdo didm vé sinh, nhiét do sdy khong cao, vat siy
khong bi oxy hod, ch4t luong san pham sy cao, gi4 thanh ciing cao do
heé théng dat.



4.1.4. Theo ciach nung néng khong khi thanh tic nhan say

D€ nung néng khong Khi ta ¢6 nhidu cdch véi cac ngudn nhiét

khic nhau nhu: hoi nude nong 18y tir 10 hoi thong qua caloriphe,
dién, bing hoi ddt, bing ddu FO, bing than, cui.

Mu6n nung ndng khéng khi 1én 120°C dén 150°C ta ¢4 thé ding
hoi nuéc néng c6 4p suft tir 3 kG/em® dén 7 kG/cm” (tir 0.3 MPa dén
0,7 MPa).

Mudn c6 khong khi dat nhiét do cao hon 150°C, ngudi ta ding
caloriphe khi dat, khéi 16. Vi dién nang chi nén ding trong phong thi
nghiém vi dit.

NE&u vat sdy c6 thé truc tiép ti€p xidc v khi nong (khéi 10) thi
nhiét d6 sy c6 thé nang 1én dén 800°C hay 1000°C (sdy vat lién xay
dyng).

Khi ding chdt 16ng néng d€ sdy ngudi ta hay goi 1a rdn hoac
chién thuc pham trong ddu, md an duoc.

4.1.5. Can cit vao chuyén dong cua tic nhan siy

Néu khong khi ndng ddfi luu qua vat sy mot céch tu nhién thi
toc d6 chi dat khoang 0,7 m/s, khong 4p dung mdy vi thai gian sdy kéo
dai.

Dé€ gidm thoi gian sdy ta phéi tang t6c do tic nhan siy bing he
théng quat ly tdm hay hudng truc.

S4y nguge chidu thudng 4p dung cho cdc vat sfy v6i thanh phdm
khong duge cong vénh, nit v3. T4c nhan sdy chuyén dong nguoe véi
dong vat siy.

Sdy cing chiéu cling dugc 4p dung nhiéu trong thuc t€. Phuong
phép nay ¢ cudng do cao, thdi gian sdy giam, sian phdm ra khoi him
da nguoi, kinh t&€ hon, 4p dung cho c4c san phdm khong cin dé ¥ 16i
cong vénh, nit vo.
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4.1.6. Can cuf theo so do lam viéc

Theo so d6 1am viéc clia hé théng sy ta cé: sdy khong héi luu,
héi luu mot phin hay toan bo khi thai, sfy ¢6 gia nhiét b sung tic
nhin sdy, sy cd diéu chinh nhiét 49 tic nhan sdy.

4.1.7. Can cif vao ciu trac budng siy

Tir cdu tric budng sdy ta c6: ta sdy, buong sdy, hdm sdy c6 xe
treo hoac xe godng, sdy bang tai, vit (i, thing quay, siy ong thiy luc,
s&y phun, sdy tang so1, sdy thang hoa, sdy rang, sy rdn, sdy chién.

4.2. TINH TOAN HE THONG SAY HOI LUU

4.2.1. Phuong phip tao dung hé thong say

bé tao dung dugc hé théng sdy phd hgp, ta phii dua vao ral
nhi€u y&u 18 nhu vat sy, tic nhan sdy, nang sudt va chit luong sin
phim sdy, cfu tric hé théng sdy, ch€ d6 sy, phuong phép van chuyén
vit sdy trong budng sdy, nguén nang lugng cdp cho hé théng sdy, mic
d0 co gidi héa va tu dong hod v.v.

Can cit vao cic s6 liéu di cho ta ti€n hanh c4c budc nhu sau:
a) Lua chon kiéu va so d8 hé théng sdy
b) Tinh thi&t k& budng sdy:

- X4c dinh kh6i lugng nuée bay hai tir vat sdy theo nang suit da
cho. .

- Tinh kich thu6c bubng (hdm) sfy bao gém: dii, rong, cao va
vat liéu cdu tao nén budng sdy.

- Tinh khoi lugng tdc nhan cdn thiét phai chdy qua budng sdy.
- Tinh t8n th4t nhiét.

- Xdc dinh qua trinh sdy thuc t€ trén d6 thi /-d clia khéng khi.
- Tinh nhiét lugng tiéu t6n cho qua trinh sdy.
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¢) Chon mua hoic thigt k& ché tao caloriphe

d) Xac dinh kich thudc clia cdc tuy&n 6ng din tc nhan sy, xac
dinh t6ng t8n that trd tuc dudng 6ng. _

¢) Chon mua hoac thigt k& ché tao quat, chon dong ca ¢é cong
suflt va vong quay phit hop.

2} Tinh k&t cdu chiu luc cho buang hodc todn bd hé thing say.

h) Tinh hé thong van chuyén gom: dua vat siy vdo budng sdy,
van chuyen vat siy trong budng sdy va ldy san pham.

i) Xdc dinh cdc chi tidu nang lugng vi vat tu ticu hao trén moi
kg sin pham hay trén mot kg 4m bay hdi.

4.2.2. Tinh luogng am bay hoi

Sau khi sdy thi khéi lugng cua vat sdy giam di. N&u xem Khoi
lugng ch&t kho tuyét doi trong vat sdy 1a khong doi thi phdn khdi
lugng giam di cia vat say ding bang lugng nude di bay hoi 1a AU:

AU =m, - m, ' (4-1)
trong dé:

my, n, - khoi lugng cia var sdy trude va sau khi sdy:

ny = nig+ mwe
My = N+ N1y (4-2)
my - khéi lugng chat kho;

wy,wy - d6 4m cia vat sdy trude, sau khi sdy.
trong dé:

my 1=w,

m.  l-w

Khdi lugng m,, m, cling c6 thé tinh dugc thong qua ham am cha
val sdy trude va sau khi sdy 14 u,, uy:
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ny=my (1 +uy)

nmy=my (1 + )

trong d6:

m l+u,

n, l+u,

Tir cong thie (4-1) ta thu dugc:

ni, m
AU =m (1-—=)=m (—--1)
m m,

Thay céc gid tr m,, n, 1 (4-2), (4-3) vio (4-4) ta c6:

W, —w 28
AU =m — 2 =m, L
1-w, I—w,
u, —u u -
Al =py —>=m, 11—
1+ 1, P+,

(4-3)

(4-4)

(4-5)

(4-6)

Khéi lugng cua vat sy trude va sau khi sdy duge tinh nhu sau:

1-w, L+,

m, =m, ==,
-w, 1+ u,
I—w, 1+,

ms, =n, =,
1-w, 1+,

m. cing chinh fa kh6i lugng san phim sdy.

(4-7)

(a-8)

Khdéi lugng mry, m, duge tinh theo cOng thic (4-7) va (4-8) véi

diéu kién m, = const.

Trong thuc t& qué trinh siy cé t6n thadt vat chat kho tuyét ddi

trong san phdm sdy. Luong t8n that ch4t kh6 phu thudc vao san phdm
sdy (c6 dé bi cudn theo tidc nhan sdy hay khong), phu thudc ché do
sdy, hé th6ng sdy. N&u tinh dén t6n thét thi m,, m, dugc tinh nhu sau:



trong d6

£- hé s6 10n that kho, gia tri cia no phai 16m hon 0,95.
4.2.3. Xic dinh cic kich thude co ban cua budng siy

Kich thudc rong, cao, dai cua budng sdy phu thugce vao kich ca
cua vat sy, thai gian siy va nang sudt cla budng sdy ciing nhu kich
thude cha phuong 1ién mang vat sdy (phuong tién van chuyén). Vat sdy
va phuong tién mang né dugc sap x€p trong budng sdy sao cho tdc
nhan sfy chdy trim déu I&n moi vat sdy trong khdp khong gian cua
bubng sdy. Cé nhu vy mdi bdo dam sy d6ng déu clia san pham s4y.

Khéi lugng m cia vat sdy ¢é trong budng sy duge tinh theo
phuong trinh (4-9).

+m,
n = u 7 (4_9)
2

7 - thoi gian sdy.

Vai budng sdy gidn doan thi céc kich thude clia nd duge tinh chi
phu 1hudc vao khoi lugng my, cha mot mé va kich thude bo phan xép
vat sdy. _

N&u budng sdy l1am vidc lién tuc, vat sy duge sép x&p trén xe
gong thi s6 xe goong duge tinh nhur sau:

m,

z=— (4-10)

m,

rrong dé:
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z - 86 x¢ vao hodc ra khai budng siy trong méi gid;

my - khot luong vat sdy dua vao budng sdy méi gidy, kg/h;

m, - khot lugng vad sdy xCp trén mai xe, kg/xe.

SG xe gong (hodc xc treo) ton tai trong budng sdy 1a n:

i = z.t(chiéc) 4-11

trong do:

7 - thoi gian sdy, gio (h).

Nhu vay kich thudc budng say phu' thuoe vao kich thude xe
goong, s¢ fugng xe (7 1ay sa chan).

Trudng hop sdy bang tai thi chidu dai bang L, duge tinh nhu sau:

L=z (m) (4-12)

ny

trong do:
m - nang sudt say, kg/h;
my, - khai lugng vat sdy nap trén moi mét bang, kg/m;
7 - thoi gian sdy, h.
T6c do bang tai 1a VW, duge tinh nhu sau:

W= 2 o @-13)
T

Toe do W, duge diing dé tinh bo truyén dong.

Déi vdi cdc mdy sdy tang quay, sdy phun, sdy thap 1am viéc lién
tuc thi c4c kich thudce cia ching duge xdc dinh trén ca s& khdi lugng
dm bay hoi trén mot mét khoi dung tich hay trén mot mét vuéng cia
budng sy 1a A, va A trong moi gidy:

J

A, =f:—(,— , kg/m*.s (4-14)
/ .

A, =§FC—  kg/m’s (4-15)
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trong d6:

V' - dung tich budng say, m*;

F - bé mat 1am viéc cha budng sdy, m™;

AU - lugng 4m (nudc) bay hot, kg/s.

Céc gid tri clia A, A; 14y tir thuc nghiém d6i voi vat sdy cu thé
va ch& do sdy phit hop, hoac 14y theo gid tri clia loai vat sdy gén gi6ng
nhau di ¢6 thue nghiém.

4.2.4. Tinh lugng khong khi can thiét cho qua trinh siy

Dé xie dinh duge lugng khong khi cdn thiét cho mot qué trinh
sdy d6i luu ngudi ta thiét lap phuong trinh can biang vat chdt cho
buong sdy (hinh 4-1)

mw,+ Gydy= maw, + Gud, (4-16)
trong dé:

my, m; - kh6i lugng cha vat sdy di vio, va san phdm sdy di ra;

wy, ws - d6 4m cha vat sdy, sén phim sdy;

d,, d. - ham dm ctia khong khf vdo, ra;

G,, G, - khdi lugng khong khi vao, ra.

Tir ddng thifc (4-16) ta cé:

myw, - mow=G,d.- G, d, 4-17

NE&u bd qua t6n that khong khi tai bubng sdy ta cé:

G, =G.=G,=G
hon nira: »ywy - maw, = AU

Thay céc gid tri trén vao (4-17) tacd:

G (du-d)y = AU (4-1R)
hay: - A (4-19)
v d, ~d,

Pem chia G cho AU ta thu duge luong khong khi kho cédn cho
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mdi kg 4m bay hoi khdi vat siy:
, G 1
Jy ===
AU d, —d

(4-20)

1

G' goi 12 lugng khong khi kho tiéu t6n rieng dé 1am bay hoi mot
kg nudc (kg.K.K/kg.dm bay hoi).

Khong khi di qua caloriphé, ham dm ctia nd khéng thay ddi:
d.=d, néntacé:
, 1

- d, —d,

G 4-21)

Tir phuong trinh (4-21) ta thdy, G’ phu thu6c vao gié tri coa ham
4m trudc caloniphe va sau bubéng sfy. d, duge xdc dinh phu thudc vio
{; va @, sao cho san phim sfy dat d6 dm yeu cfu va khéng vuagt qué
nhi¢t d6 cho phép. Nhu vay G’ cha yéu phu thudce vao d,. N&u d, c6 gid
tri 16n thi lugng khong khi G’ Idn 1én va ngugc lai.

Nhimg viing cé khi hau néng 4m thi G' 16n.

G, la kh6i lugng khong khi ma quat phai hdt va ddy qua
caloriphe vio bubng sdy (hinh 4 - 1). T G, ta tinh dugc thé tich V;

V,= = (4-22)
pD

0, - khoi lugng riéng cia khong khi ngoai trdi;

G,= G - v6i qué trinh s8y khong héi luu khi thaj.

Trudng hgp quat dit sau caloriphe thi né phai hit thé tich {a
V>V, vi nhiét d6 tang lam kh&i lugng riéng gidm.

4.2.5. Tinh todn nhiét hé thing siy

D& tinh toan nhiét hé thdng sdy d6i luu ta dya vao cac phuong
trinh can bing nang lugng. Nhu vay véi qui trinh s&y trong hé thdng
sdy x4c dinh thi tdng nhiét lugng mang vido bing t6ng nhiét lugng
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mang ra (hinh 4-2).

G, I 6l

2 3

Hinh 4 - 2.50 86 can bang nhiét ftang cho hé théng sdy déi huu bang
khong khi kho nong.
1-quat, 2-caloriphe; 3-budng sy
Tu hinh 4-2 ta thiét 1ap duge phuong trinh can bing nhiét sau
day:
Gl AQAm C 1 4m" C /O =G L+t Ca b’ \C'\ ', (4-23)
trong do:
G.1, - nhiét luong do khong khi mang vao;
Oy - nhiét lugng do caloriphe cdp;
m,Ct, - nhiét lugng do vat sdy 4m mang vao;
m’ .C"\t', - nhiét lyong do phuong tién van chuyén mang vao;
Q, - nhiét lugng bo sung (néu cd);
G.1. - nhiét lugng khi thai mang ra;
m,Ct, - nhiét luong do san phdm mang ra;
Q. - nhiét lugng ton that qua vach bubng siy;
mC'.t's - phi¢t lugng do phuong tién vin chuyén mang ra
m=m’, Cy=C").
Nhiét lugng do vat s3y dm mang vao ciing ¢6 thé tinh thong theo
phuong trinh (4-24) sau:
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mC = n.Cat + AUC .t (4-24)

trong d6:

AU - lugng nudc cd trong m, sé bay hoi khi sdy;

C, - nhiét dung riéng cua nudc

Tir (4-23) va(4-24) ta thu duge (4-25):

O=GU 1)+ Co(tt 40!\ C\(0 -1 Q0 —CL AU, (4-25)

Dem chia hai vé cla (4-25) cho AU 1a ¢6 gy 14 nang lugng cin
cung cho hé thdng sy d6i luu tinh (ré&n mot kg 4m bay hai:

qx =G'(1; _10)*'"25: (1 ~1)+ "’AE1 (s =1\ +q7 ~qy - Co1y
(4-26)
Ta dat:
m.C,
AL (€, -1)=4q.
ﬂAl—g—‘(t‘2 —r')=q,
Tir (4-26) ta thu duge (4-27):
k=G s~ 1)+ gu+ g+ g1~ gy~ City (4-27)
gx=G(l,- l)) + Xq - .- C;1 (4-28)
trong do:
=gt qetgr
g=GU:~1l)- A (4-29)
A=qy+Cit-2q (4-30)

. Khi tinh can bang nhiét cho riéng caloriphe (xem nhu khong c6
tn th4t nhiét) ta cé:
qx =G~ k) }
Q=G - 1)
Thay g tir (4-31) vao (4-29) ta c6:

(4-31)
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Gl 1)=A (4+-32)
A
h=l+— (433

Phuong trinh (4-323) biéu hi¢n su thay déi entanpi cta tdc nhan
sdy khi di qua budng sdy. Tir (4-33) va (4-21) ta cé:
Jo-1,

d, —d, -

(4-34)

Khi A > 0 thi 4. + C,1, > Z¢. nghia la entanpi cia tdc nhan siy
tang khi siy; khi A < 0 thi nguge lai. Trong qud trinh sdy thuc (&
thudng 1a A < 0 vi khong c4p nhiét b6 sung (g, = 0) con C,1, chic chin
nho hon Z¢q (Cat, < £9). :

Khi g, + Ct, = 24 c6 nghia 1a A = 0 va I, = [, d6 chinh la qua
trinh sdy 1y thuy&t.

7 4

P/

v

N R

Apre——-

Hinh 4-3. Béu didn qué trinh sy déi huu
bdng khéng khi khé nbng véi 4 < 0
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biém A (1,. /., d,, ,) x4c dinh trang thai khong khi
ngodi trdi. Diém B (1, 1), d, = d,, ) 12 trang th4i khong khi sau
caloriphe va trudc bubng sdy.

biem C (1., 1., d-, ¢-) 12 trang théi tdc nhan siy (khong khi) sau
budng sdy. Mu6n dung duge dudng BC 1a phai xéc dinh cdc ton thit
nhiét, chinh la nham xéc dinh A tir diéu kién (4-30).

4.2.6. Tinh b6 sung nhiét b tén that

Trong qué trinh sdy, thuc (& bao gid ciing c6 10n thit nén tdc
nhan phi* duge d6t ndng b3 sung, dé tir qua trinh sdy 1y thuyét B - C
thanh qud trinh sdy thyc (& 1a B - C (hinh 4-3). D¢ dung duge duimg
sdy thuc t€ B - C ta phai tinh gid tri A ti phuong trinh (4-30). Tir (4-
30) ta tinh cdc dai lugng: g, (néu cb); C1,, Tq sau d6 xac dinh duge A.
N&u khong ¢6 g, thi ta tinh Cyr, va Z¢ r61 tinh A. Ta d€ dang tinh dugce
C,t,, cdn g tinh nhu sau:

E‘] =qet Gt Gr (4-35)

{rong dé:

Ges Gecr g7 - Mhigt lugng t6n thit do vat sdy, phuong tién van
chuyén mang ra, tdn thit qua bao che (nén, tudng,
trdn va cfra) budng sdy tinh trén méi kg 4m bay
hai:

- m,Cl(t -1
AU
AU - luong 4m bay hai tir vat sy (xem muc 4.2.2);

(4-36)

Vs

m., C, - kh&i lugng, nhiét dung riéng clia san pham sdy;
1,, 1, - nhiét do cua vit sdy hic vao, ra khoi budng say;

q.. - nhi¢t luang t8n thdt do phuong tién van chuyén mang ra
khoi budng siy.
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Do phuong tién van chuyén khong thay doi khéi lugng nén:

mci(ty =t )
Go=——
Al
C’, m'y - nhigt dung riéng, kh6i lugng cua phuong tién van
chuyén lic vao budng sdy;
1'y, 'y - nhiét do cudi, ddu clia phuong (ién van chuyén;
qr=qr + 4 (4-38)
¢'; - nhiét luong t6n thit do truyén nhiét qua bao che;
¢"7 - nhiét lugng ton that do cira bi ho:
' ZKanAtbl
q1=——,
AU
K, - hé s6 trao déi nhiét gitra tic nhan sdy chay bén trong va
khong khi bén ngoai bé mat truyén nhiét thit i (nén, tudng,
trdn) budng sdy;
F, - bé mit cGa nén, tudng, trdn budng sdy;
Ay, - hiéu nhiét d6 trung binh gira bén trong va ngoai bé mat
truyén nhiét thit i.
Né&u bé mat truyén nhiét la phing thi K, s& 1a:

@37

(4-39)

K, = (4-40)

trong d6:

a,, &, - hé s6 10d nhiét bén trong, bén ngoai bé mat truyén nhiét;

d,- do day cla timg 16p cdu tac nén bé mat truyén nhiét;

A, ~ h¢ s& dan nhiét cita méi 16p.

a,, o, phu thudc vao nhiéu yéu t6 nhur: t6¢ do cta tic nhan sy,
toc 46 cia khong khi bén ngoati, c4u tao cua bé mat, vi tri
ctia bé mat toa nhiét (ndm ngang, thing ding).

Trong cédc budng sdy d6i luu, khi van t6c cha tic nhan sdy lon
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hon im/s, nhiét d6 ¢, = 70°C - 90°C thi c6 thé 14y:
a, = (8 -12), Wm'°K
Khi budng sdy dat trong nha thi:
a =(7-10,5), Wm'°K
Khi bubng sdy dat chd tréng ¢6 gié théi véi van 8¢ [6n hon
2m/s thi:
. =24, W/m'°K
Khi van toc khong khi manh hon thi o, s€ ¢6 2i4 trj 1dn hon (it
khi gap). Gi4 tri cua K, tinh tir (4-40) phai nho sao cho vira kinh t€ khi
két cdu bao che vira khong dong suong 1&n mit trong tudng; va nhiét
do mat ngoai tudng, trin khong 1én hon +40°C d€ dim bio an toan lao
déng.

Ta c¢6 thé tinh nhidt do cha mat trong ¢, vd mat ngodi ¢, nhu

sau:
K
Laa =t + —(1° —1;)
% (4-41)
K
Ly = 80 = —(t° ~ 1, )
1
trong do:

ty - nhiét dd khong khi ngoai tron (hodc trong nha c6 méi che,
turang bao);

t - nhiét dé trung binh clia tic nhan sdy.

Ta c6 thé chon trudc K, = 0,9 + 1,75 W/m’.°K d€ tinh cich nhiét
cho tudng nén, trdn budng sdy, sau ds chon cdch nhiét theo do day tiéu
chufn ciia vat liéu cach nhiét r6i tinh lai K.

At,,, - hiéu nhiét do trung binh gita tdc nhdn sdy va khong khi
bén ngodi thudc bé mit truyén nhiét th i
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A=t -1 (4-42)
Trudng hop hdm sy cé nén dit truc ti€p trén nén d4t cha nha
xudmg thi t6n that nhigt lugng phu thude vio nhiét do trong budng sdy
va khodng céch tY bubng sdy dén bé mat tudng ngoai cua nha.
Qn=quFy (W) (4-43)
trong d6:
O, - nhiét lugng t6n thdt qua nén clia hdm say;
¢, - nhiét (6n that riéng clia nén ham sdy, tra bang 4-1, W/m?,
F, - dién tich nén hdm sdy, m".
Tir O, ta chia cho AU r8i cOng véi c4c t6n thdt nhiét qua tudng,
trdn tinh tir cong thitc (4-39) ta s& c6 nhiét t6n thdt qua bao che cla
budng sdy.

Bdng 4-1. Tén that nhiét cia nén

Nhiét dé trong budng say, °C
X, M 20 40 80 80 100 150 250

22,0 35,0 48,5 61,9 74,5 107.1 173.0

17,8 278 39,1 49.3 59.5 86,2 137.5

qn 16.1 245 344 43,0 52,4 76,1 121,1

15,2 234 31,9 40,1 48,1 68,0 110,2

[¢ TN 7S BN B P

161 228 31,0 38,5 45,8 66,8 104,3

*Khi x >5 m thi vdn 14y c4c gid trj nhy v =S m,
q; duge tinh tuy thudc vao do hd clia clta budng sy va 4p sudt

trong buéng sfy (néu (P, < P,) thi khong khi chui vao; P, > P, thi tdc
nhan sdy tran ra ngoai).

G Cy
Ty (4-44)
,, G.CuM
g’ =—=—
AU
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Gy, G, - khol luong khéng khi chui vio, tdc nhan chu ra;
Cy, C, - nhiét dung riéng cha khong khi ngoai trdi, cia tic nhan
sdy;
Ar - chénh lech nhiét A6 gitra tic nhan say va khong khi ngoai
tron.
Tinh chinh x4c Gg hay G, 1a khé, Vi vay ta 6 thé 1ay G, = G, =
IS m’/h. Im dodng véi clra bit kin (6t. Néu doang bit kin kém thi 14y
Gy = G, = 40 m*/m.h.

Trong truong hop bubng sdy cé dang hinh tru (sdy tang quay)
hodc hinh cau thi khi (inh K, phéi ding cong thic phdt hgp vdi timg
loal. .

Sau khi xdc dinh dugc A ta xay dung duge qua trinh sdy thire €
trén do thi trang thdi ctta khong khi (i - d). Sau d6 x4c dinh luyong
khong khi (tac nhan s&y) va nhiét lwgng cin cho qua trinh sdy.

4.2.7. Xac dinh lugng nhiét va khong khi tiéu ton riéng trong qua
trinh say

Nhiét lugng tiéu t6n riéng dugc tinh theo diéu kién (4-31).
Luogng khong khi tiéu tén rieng duge tinh theo diéu kién (4-21).

Trong qué trinh s&y d&i luu bing khong khi ndng, trang thdi cda
khong khi ngoai troi (trudc caloriphe) ¢é anh hudng 16n dén lugng
khong khi va nhiét lugng tiéu t6n riéng cho méi kg 4m bay hai khoi
vat sfy. Trang thdi clia khong khi phu thudc vao viing dia 1y, viing khi
hau; khic nhau theo mia, ban ngay va ban dém. Tir d¢o Hai Vén trd ra
Biéc, ta chon céc thong s8 cha khong khi trude caloriphe theo nhiét do
trung binh mia dong hoic nhiét A9 trung binh cia moa hé. T Da
Ning trd vao cdc cao nguyén Trung Bo ta chon cic thong s§ clia khong
khi theo nhiét do trung binh trong nam.

Trong qu4 trinh sdy d6i luu bang khong khi kho ndng, thudng
phdi can cif vaio tinh chii ciia vat sdy, yéu ciu clia san phidm s{y ma
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chon nhiét d6 va do am (1,, @) cua tac nhan lic rdi budng sdy, hoac
chon nhiét do ddu (¢,) va mot trong hai thong s6 cudi (f, hoac ¢.).

Viéc x4c dinh cic thong s6 cla tic nhan siy c6 thé thuc hién
theo phuong phdp phan tich hay dé thi.

a) Phwong phap phan tich -

Céc thong s6 cho truGe 13 1., @, 2., @- (hinh 4-3) cdn tim A, G,
gk Vi £,. Dé tinh dugc cac dai lugng trén trude hét 1a x4c dinh ham im
d., d.:

d, = 0,622 LL
=05 F (4- 43)

d, = 0,622—L})":—
P-0,.F,

trong dé:
P - 4p sudl cua khong khi ngoai troi;
P, . - 4p sudt niéng cua hoi nudc.
]
dz —d,
Entanpi cia khong khi ngoai trdi va sau budng sdy 1a [, va I,
duoc tinh nhy sau:

G'=

(4-46)

I,=1,+ (2500 + 1,86 ) d, } (4-47)

I, =1+ (2500 + 1,86 1)) d.
Sau khi tinh duge A (xem muc 4.2.5 va 4.2.6) ta tinh dugc gy:
=G (- 1)-A (4-48)
Giai hé phuong trinh sau day sé tim duge nhiét do cia khong khi
sau caloriphe 14 ¢;:
=G -1) } (4-49)
1, =1+ (2500 + 1,86¢,) d,



' /= . [
"G +1864,)

Caloriphe phii nung néng khong khi tir nhiét do ¢, thanh £, &€ né
tr3 thanh tdc nhan sdy.

Trudmng hgp biét trude 1, ¢, 1, ta phai x4dc dinh G, ¢, @,

+1, (4-50)

X4c dinh A tuong tu nhu trén.
Trong qué trinh nung néng khong khif bang caloriphe thi ham dm
cla né Khong déi:
d, = d, (phuong trinh 4-45)

Entanpi clia khéng khf trudc va sau caloriphe tinh tir (4-49) va
(4-47):

Giai hé phuong trinh sau sé€ tinh duge d,:

Gd,-dy)=1 }
G, -1)=A (4-51)
t, =1 + Ad
; = 2 . 1 0 (4_52)
4-2300—~1,86¢,
d, P
= —— 4-53
»=0622+d, P. #33)

Céc gia tni G, gy tinh tix (4-46) va (4-49).
b) Phuwong phdp dé thi

Day la phuong phdp xédc dinh cic thong s6 trang thii cua tic
nhin sdy, dung dudng sdy thuc t€ trén d6 thi / - 4 ctia khéng khi.

Qua4 trinh sdy 1y thuy#t véi entanpi ciia tac nhan s4y 12 hdng, con
qué trinh sdy thye t€ thi nd thay déi:

f,-1 = % (4-54)
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VGi céc gid tri 1, @, 6, @ la d& dang xdc dinh duge diém
A (1, 9,) VA C (L,, @,) (hinh 4 - 4 va 4 - 5). Tir diém A va C ta x4c dinh
dugc d, va d.. Ké duimg CD vuong géc véi dudng d, = const, ta co:
CDM, =d., -d, (4-55)

trong do: -
M, -ty 1€ xich ca ham dm khi dyng do thi / - d.
Ta dé dang xdc dinh duge G":

1 1

G' = S
do—d, CDM,

(4-56)

Tuy thudc vao ddu cla A ma ta ké doan CC” lén trén hay xudng
dudi sao cho:

CC'M, :-:;l, (4-57)

M, - ty l&¢ xich cia j, 8
entanpi.

Néu A > 0 th ké CC'
xu6ng dudi, vt I. > I,. Nguge
lai A<Othiké CC' Ién trén vi
I, < I. TU diém C ta ké dudng
I, = const va tir C’ dung dudng
I, = const.

|
|
(
|
|
| |
I |
| |
) |
do 9

d
Diém c&t nhau gifta >
dudmg I, = const va dudng 4, =
const 12 diém B 1a diém cdn Hinh 4-4. Qua trinh sdy ly thuyé! B-C

tim. Doan BC biéu dién gud trinh sdy thuc t&. Doan AB 1a qué trinh
nung néng khong khi bang caloriphe.
AB M,=1, -1, - (4-58)
Gia tri [, — I, |a lugng nhiét cdn thi€t dé nung néng | kg khéng
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khi tir diém A len diém
B.

Nhiét luong ma
caloriphe can c¢dp cho G'
ke va G kg khong khi 1a
gk va Q:

9c=G,-1)
Q=G -1y 39

Trong truong hop
cho trudc cac s6 lidu 1.,
@, 1, t, va A ta dung
dudng sdy thuc t€ nhu
sau (hinh 4-5b).

Ta x4c dinh diém
Al @,) va diém B(1,,d,)
vi qui trinh nung ndng
khong khf tir ¢, 1&n ¢, thi
d, = const = d,. Ta ké
dudng ham 4m khoéng
déi véi gid i bt
k¥ nhung 1én hon 4,
(@-= const > d,). Dudng
d= const cit dudng I, =
const ké qua diém B tai
diém e. Tir diém e ké ef
vudng géc véi d, = const.
Tur d6 ta xdc dinh duoc
G"
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Hinh 45. Qua trinh sdy thue (&
a) Cho tnsdc diém Al,, ¢ o) va Clts, @3);

"b) Cho tnadc didm Afl, @) va by, Uy A.



o 1 __1

d—d, oM, 460)
A J—
1_[1 =ET:EE.M1
hay:
Ee
G(I-1)="m, = A (4-61)
ef
trong d6:
Ml
m,=—
M,
T (4-61) ta c6:
Fo=of 2 (4-62)

mM

Diém E(/, d) chinh 1a diém ndm trén dudng sdy thuc t&. Nhu vay
ta ké dudng thing tit B qua E kéo dai cit dudng 1, tai C, BC 12 qud
trinh sdy thuc t&€ Tir day ta s& xdc dinh duogc d, = d,, sau d6 tinh dugc
G va G, gy, Q.

DoaneF 1en trénkhi A> 0 vi I > 1, vi ¢E xudng dusi khi A < 0.

4.2.8. Cic sa dé lam viéc cla hé thong sdy ddi luu

Trong sdy d6i luy, tdc nhan sdy chi duge sir dung mot 1dn goi 1a
sdy khong h6i lru tdc nhan sy (hinh 4-2). Néu t4i st dung tic nhan
sdy thi dugc goi 12 hé théng sdy ¢6 tudn hoan mot phin hoic toan bo
tdc nhan sfy. T4c nhan sdy c6 thé 12 khong khi duge d6t nong bing
caloriphe hodc 1a khéi 1. Ngoai ra con c6 hé théng sfy c6 d6t néng b
sung cho tac nhan sy v.v. Sau day 12 mot 56 sa d6 cu thé.
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4.2.8.1. Hé thong sdy d6i lun c6 tudn hoan mot phén téc nhdn sdy

a) Tdc nhdn sdy la khéong khi néng
Hinh 4-6 thé hién hé thng sfy d6i lvu bang khong khi néng cé
tudn hoan mot phén,tdc nhan sdy, hinh 4-7 thé hién qu4 trinh sdy trén

a6 thi /-4.
2 3 4 m,
\4 g
’ \\
B < c
~
~N
~N
! Y Gn
G M mz
A
&

Hinh 4-6.H& théng s&y d6i hau cb tuén hoan (héi luu) mél phén tac phén séy.

1-buéng hoa trén, 2-quat; 3-calonphe; 4-budng siy.
B

7
Qud trinh hoat

dong cta h¢ thong nay
nhu sau: tic nhan sdy
ra khoi bubng sdy cé
trang thdi diém C (1, N L opas
@, dy) duoc hoi hwu véi 7 e
kh6i lugng G, va thai
G,. Khéi lugng G, duge
hoa tron vGi khong khi
mdi c6 trang thai diém
A (¢, @, d,) v8i kh6i
lugng 12 G,. Diém M
(v, dv) 12 trang théi d, d, 3 d
cla khbng khi sau khi Hinh 4-7. Chu trinh sy héi luu mbt phén.

hoa trén cé khéi lugng

|
|
i
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1a G dugc quat 2 hdt va ddy vao caloriphe dé gia nhigt d€n trang théi
diém B'(1,, 1) 161 ddy vao bubng sdy. Vat 4m c6 kh6i lugng m, di vao
bubng sdy, sin phdm 12 m,. T4c nhan di qua budng sy di nhan hai
nudce bay hai tir vat sdy dong thdi bi mat nhiét nén trang thai cua nd 1a
diém C (t», -, d,), qud trinh sdy chay tir 8' dén C.
Ty s6 héi lwu ta n duge tinh nhu sau:

G, _Gh

G, G,

)

n= (4-62)
trong do:
G, G', 12 khai lugng tic nhin, khong khi mdi, tinh trén I kg 4m
bay hoi.
Khai lugng tac nhan sdy di qua budng say ky hi¢u la G duge tinh
nhur sau:
G=G,+G,=G,(l + ) (4-63)
G=G, (1+n (4-64) _
Phuong trinh (4-63) va (4-64) cho ta thAy 12 khi sdy c6 ho6i luu
tdc nhan sdy thi lugng tdc nhan sdy chay qua buéng sdy (1 + ) l4n
_nhiéu hon so vGi sdy khong héi luu.
Ham 4m d,, va nhiét ham 7, cia diém M duge tinh theo nguyén
tac can bing 4m va nhiét:
_d, +nd,

"7 1+n (4-65)

;- 1, +nl,

M 1+ n

Tir d6 thi / - d ta co:

WG,
E—G—l+n
o (4-66)
AC G 1+
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Thong thudmg khi tinh thiét ké hé thong sdy ¢ héi luu mot phan
tdc nhén sfy thi cic thong s6 cho trude la: diém A (1, @,, d,), diém C
(., ¢-) va nhiét do tdc nhan trude khi vao bubng sdy 1a r,. Tinh gié tr
A ciling (yong tu muc 4.2.5.

Trén d6 thi / - d 1a dé dang x4c dinh diém A va diém C. Tir diém
C ta k& CDvuong géc voi d, = const va dé dang tim dugc G'¢ khi
khong ¢6 hdi luu:

1

Gy = —= (4-67)
CD.M,

_ A
MICC' = &=

T € dung doan cc thang ding 1&n trén vi bao gid A < 0. Qua
diém €' ké I, = const, n6 ¢t d, = const 1ai B. RC chinh 13 qué trinh say
khéng héi fuu.

Diém B’ 12 trang thdi clia téc nhan sdy trudc budng sdy trong hé
théng sy héi luu mot phin, duge xdc dinh nhu sau: B’ la diém cit
nhau giita BC va nhiét d6 7, cho (rude. Tir diém B' ké B'M thang dimg
(dy = const = d,,) cit AC tai M. Nhu vy qué trinh thay déi trang thaj
khong khi bay gids€laA-M-B-C.

G:. CD
(;.K = ﬁ):’- =l+n (4—68)
Grm 1 (4-69)

_E.Md —d2 ~ d

Ciac gid tri trén ¢4 thé tinh (r cdc tam gidc déng dang A MCD' va
A ACD.

Nang Jugng tiéu t6n riéng gx VA1 sdy ¢6 hoi luu duge tinh nhy
sau:
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MB' M, MB
=Glly -l s— L =22 4-70)
4k U N D M, D my, (
T hai tam gidc dong dang AMCB' va AACB, ta ¢6:
WE 7
cD' CD (4-71)
AB
hay: Gy :ﬁm“

Phucmg trink (4-71) néi 1én rang: nhiét luong tidu ton cho 1 kg
am bay hoi v6i sdy ¢6 hoi luu hay khong hdi lwu 13 nhu nhau néu sir
dung khong khi ngoai trdi ¢é trang thai nhu nhau va tic nhan sdy ldc
13t bubng siy c6 trang thi nhur nhau

b) Tac nhdn sav la khoi 16

Hinh 4-8 biéu dién hé (h6ng s4y d6i luu dunh khéi 15 1am tdc
nhan say, c¢6 hoi luu mot phan. Trén hinh 4-8, néu ta bd nhdnh héi luu
khi théi thi n6 trd thanh hé th6ng sy khong cé héi lwu. Hinh 4-9 biéu
dién qud trinh sfy khong héi luu, cdn hinh 4-10 12 qu4 trinh sfy c6 hoi
luu mot phén tdc nhan say.

G 43
N
L Ho7 Juru 2
:E Chat dstf o - ;t:
G,
~ m, . A
» ‘ )y ‘{C
:g \
X K, G, Gy M \\ 4
—O—i—t ’ 00— '3
A Khoi [o 8’ \
\
\
b

tr,
Hinh 4-8. Sa dé hé théng s&y béng khéi 16 cé héi s mdt phén khi thai
1-1d @8t 2-buéng hoa trén, 3-budng sdy, 4-quat
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Hinh 4-9. S&y bdng khoi 1b khong héi huu Hinh 4-10. S&y bang khéi 16 cé héi lwu
khi thai kbi thai

Hé th6ng siy bang khéi 10 hoat dong nhu sau: Nho stte hit cia
quat 4 nén khong khi méi (ngoat trdi) di vao 1d dot dé d6t chdy chit
dét (dang rén, 1dng, khi). San phdm cha qué trinh chdy ta goi 1a khéi
1o. Trang thdi cliia khong khi méi 1a diém AQ,, 4., 1), trang thé coa
khéi 10 12 diém K(t, d, Ix). Do chdt d6t c6 nuSc nén dudng AK chay
nghiéng sang phai, do 4m cha chdt d6t cang 16n hon d6 4m khong khi
thi né cang nghiéng nhiéu sang phai. Khéi 10 vdi trang théi diém K sé
hoa trén véi khéng khi méi cé trang thai diém A, hén hop thu duge cé
trang thai diém M(1,, d,, 1)) 1a tac nhan sdy. Tac nhan sdy di vio budng
sdy 3 dé sdy kho vat dm thanh san phim sdy.

Viéc x4c dinh diém A, K, M duge ti€n hanh nhu muc 1.2.3, sao
cho 1, khéng cao hon mic cho phép.
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Né&u qu trinh sdy bang khdi 10 khong héi luu khi théi thi dung
dudmg sdy thuc & hinh 4-9, c4c budc tién hanh giong muc 4.2.7.

Khi sdy héi luu khi thai thi phai dung dudng sdy thuc 1€ nhu &
hinh 4-10.

Tir hinh 4-8 ta thdy, khi khong hoi luu khi htédi (G, = 0) thi ty 12 hoa
tron K gitra khdi 10 va khong khi méi duge tinh nhu sau (hinh 4-9):

G, G, MK dg-d,

Gy=G+G =G (1+K) (4-73)
G =Gy G =G, (4-74)
K+1 +1

Nhiét lugng tiéu (0n riéng tinh trén 1 kg dm bay hoi khoi vat sdy
12 g¢:

N 4 v 1y AB
g =Gty =G/, -G Ay= Gy, — 1)) = ‘-Cj—g iy (4-75)

Khi sdy c6 hoi luu khi thai thi thudng biét trude cdc thong s6
diém A (1,, ¢,), diém C (1, @), nhiét do cia tdc nhan sdy lic di vao
budng sdy 1a ¢,. Cin cif vao budng sdy ta tinh duoc A nhu cach da biét.
Sau d6 ta dung qud trinh s&y nhu sau (hinh 4-10).

Ta dé& dang xac dinh duge cac diém A (¢, ¢.), K (g, dy),

C (¢, p5). TU phia trai diém C ta dung dudng bit ky d = const cich

C mot doan 1A ¢f, r6i tinh doan eE theo cong thic (4-62). Di€m E

nim trén e néu A < 0, vd nguge lai. Dubng thing di qua hai diém C

va E xdc dinh qué trinh sfy thuc t&€ Dudng CE cit dudng ¢; = const
tai diém B’ va cit AK tai M. Td dd tinh duge ty s6 héi luu n:

G, ME
n=—>="= =

(4-76)
G\, BC

83



G, =nG'yva G' =Gy (i+n) (4-77)

G G G
trong d6: G’ = ‘A ; G'Kz—i; G’“:_J&;
’ AU Al AU
. Gh , J
Gy=—2i G =L
AU AU

AU 1a lugng am di bay hoi khoi vat sdy.

Qua trinh sdy ¢6 héi luu khi thai xay ra trén hinh 4 - {0 'nhu sau:
Tai budng hoa tron 2 khi néng W 1o dot cé trang thai diém K hod tron
vai khong khi mGi tai diém A tao thinh hén hop khi ¢6 trang théi diém
M. Sau d6 hén hop c6 diém M lai hoa trén véi khi thai hdi luu cé trang
thai diém C nén tao thanh tac nhan sy c6 trang thai diém 8’ 16i di vao
budng sdy. Khi ra khoi budng sdy thi trang thédi cia tdc nhan sfy 12
diém C va duge goi 12 khi thii. N6 duoc héi luu mot luong 13 G, con
G, thai ra ngoai. Vi vay qua trinh s&y nay duge goi 1a qué trinh sdy
bing khoi 16 c6 héi luu mot phin Khi thai.

Sdy 6 hoi luu so véi sdy khong ¢6 héi Tuu khi thai ¢6 nhimg uu
diém nhu sau:

- Do luu lugng tdc nhan di qua budng sdy nhiu hon, nén van tdc
tdc nhan tang 1&n 1am ting cudng truyén 4m tr bé mat vat sdy cho t4c
nhan sdy.

- San phim kh6 d8ng déu hon.

- Nhiét d6 tac nhan thdp hon, nén phit hap véi vat sdy chiu nhiet
kém.

- Do 4m tuong déi ciia tic nhan cao hon, nén (phi hgp v6i vat
sdy d& cong, nift v3d) khong 1am cong veénh, nidt v& san phim sdy.

4.2.8.2. Hé thong sdy tudn hoan toan bé tdc nhan sdy

Hinh 4-11 biéu dién so d6 hé théng sdy véi tdc nhan sdy la
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khong khi dugc h6i luu toan bo. Hinh 4-12 biéu dién qué trinh sdy xay

ra trong hé¢ thong sdy & hinh 4-11.
2

| /

\(.

H
G
|/
H « £
- M\M

Hinh 4-11. Hé théng sdy tuan hoan toan b tac nhan sdy
1-quat; 2-caloriphe; 3-buéng sfy, 4-thiét b tach nudc (lam ngung hai nudc tif tac nhan siy).

I
T4ic nhan sdy c6 ﬂ

trang thii diém B' (¢, /,,
d,) di vao budng sdy. Qua
trinh sy la B’ - C. Diém
C (1, I, ¢, d)) 1a trang
thai tdc nhan sdy khi ra
khai bub‘ng sdy. Qué
tinh C - £ - H 12 qud
trinh tich nudc khoi tac
nhan sdy trong thiét bi
ngumg tu. Piém H (1, 1,
d\, @y = 1) 1a trang thai

[
»

4, d

Hinh 4-12.Chu trinh séy tuédn hoan toan bo

tac nhan sdy

cha tic nhan sfy sau thi&t bi ngung tu trudc caloriphe. H - B' 1a qué
trinh nung ndéng tdc nhan sdy bing caloriphe (hoi nudc néng, dién
nang, hoiac dan ngung clia hé théng lanh). Nhu vay; B' - C - E - H- B'

1a chu trinh kin ca t4c nhan sdy.
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Ning sudt cia budng siy cling l:ﬁ clia ca hé théng duoc tinh theo
nguyén liéu 4m m, hodc thanh phim m,.

He thong sdy twan hoan toan bo tic nhan sidy cing duge tinh
todn tuong wr nhu sdy khong hoin toan va thém phdn tinh thiét bi
ngung tu hoi nude d¢ tdch né ra khoi tac nhan siy dé t4i sit dung lai.

Uu, nhuge diém clha hé théng sdy tuin hoin toan bd tic nhan
say nhu sau:

- Khong phu thudc vao khang khi bén ngoal.

- Phil hop véi cAc san phdm chiu nhiét kém, dé cong vénh, ndt v

- Ap dung cho viing 6 khong khi néng 4m }a rét tot.

- San phim khong bi 6 nhiém bdi bui va hoa chat cd trong khong
Khi.

- C6 thé thu héi cac huong liéu dé bay hoi khi sdy.

- Nhuge diém fa tidu ton thém nang luong cho hé théng 1am maét
cho thié&t bi tich nude.

-~ N&u ta biét str dung hé théng lanh hop 1y thi lai rat kinh t&€ (dan
lanh phuc vu tdch nudc khoi tdc nhan sdy, dan ngung dé gia nhiét tic
nhan sdy).

4.2.8.3. Hé thong sdy c6 dot néng bo sung cho tdc nhdn sdy

Hinh 4-13 bi€u dién hé théng sfy d&i luy, chidu chuyén dong cia
t4c nhén siy nguge véi chiéu chuyén dong cha vat siy, tc nhan sdy duge
d6t néng bo sung sau méi viing sdy. Khéi lugng tdc nhan sdy di qua cic
viing sy 12 nhu nhau. Nhiét do tdc nhan sau mbi 14n d6t néng bd sung c6
thé 14y bang nhau hoic khic nhau. Trong thuc t€ ngudi ta thudng 1y
nhiét do dau va cudi cia tic nhan sfy cha cdc viing sy 12 tuong ting bang
nhau (hinh 4-15), hay néi céch khdc 1 hiéu nhiet do gita téc nhan sdy vi
vat sdy trong moi ving sdy clia hé thong sdy 13 nhu nhau. Lugng 4m bay
hai khéi vat sdy trong méi viing cé thé tinh theo hai céch: bing nhau;
hodc khic nhau nhung théi gian sdy bing nhau (hinh 4-14).
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g ows
(tel ddlé) EEE—
I N N Y
< Cz
T~ —
P‘\
7 - 3
\\\ ”7’
¢ ]
et S Y
6 B, oG
2 L,
—l PN2 + d,
4
Hinh 4-13 Hé théng sy cé dat nong bo sung.
1, 2, 3-céc viing sdy ctia buéng sdy;
ON,, BN,, ON;-cac caloriphe a6t ndng; Q-quat ddy.
+— 4
:'l
| <
+ - Budng cong séy an Byong cong sdy
ey
4 i
{ P
AN -
) L ' 3
—t ﬁg
| { (7 ] 1T
az;lagl.az; | o, | ag, | a7 |
a) . b)

Hinh 4-14. Cach phan chia luong dm bay hoi theo ving (khoang) trong budng sdy
a)AU; = AU; = Ausy, b) An = Ay = A,
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Né&u theo cach thir
nhdt (hinh 4-14a) thi
thdi gian sdy & cdc viing
(khoang) sé khic nhaun
do t6¢ d6 sdy khdc nhau.
Vi vay cac khoang phai
c6 chiéu dai khdc nhau
néu t6c d6 chuyén dong
cioa vat sdy (xe goong,
xe treo, bang tai) 1a déu.

Theo cach thit hai
(hinh 4-14b) thi do thdi
gian sy nhu nhau, t6c
40 vat siy bing nhau
nén ch& 4o sdy phai khic
nhau.

Hinh 4-15 biéu
dién qué trinh s4y thuc
t&€ trong cdc ving khic
nhau cda budng (hdm)
sdy.

Viéc tinh t6n thdt
nhiét ta c6 thé tinh riéng
cho timg khoang dé tinh
A hoic tinh chung cho
c4 bubng (him sdy) sau
dé phan b3 cho timg
ving ty 1& thuan véi
lugng 4m bay hoi.

Au

A =A—L5 A, =

au
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A

Au} .
au’

A a) dzl dzz b)

b)

Hinh 4-15. Chu trinh sy c6 dét néng b6 sung
a)AU, = AU, = AUy b) AU, = AU, = Al

Ay
,=A—2

4-78
U (4-78)



Luong tdc nhan siy G di qua budng sély duge tinh nhu sau:
AU Ay Da, Any

G= = = = (4-79)
dy;~d, dy-dy, din—d. d-d,
Lugng tac nhan sdy cdn cho | kg 4m bay hoi 1a G
G'=— (4-80).
C.D.M,
Nhiét luong cin cho lkg 8m bay hoi 12 g:
g, =M AB (4-81)

1

AB=AB, +C,B, +C,B,=AB, +C,CT +C/B, +C,CT +C]B, =

= AF +C,CT +C,CT +C,C] = AF +C,C" = AF +FB

AB AF FB
g, =my, 48 =nm,, AF + iy, ‘—-‘G'(I2 —10)+|A|
c.o “cp “C,D
g=G(,-1)—A (4-82)

Nang lugng tiéu t6n riéng cho timg ving tinh trén 1 kg 4m bay
"“hai duge tinh nhu sau:

gy, =My ﬂl_; qx, =My, %; gy, =My C_zBi
‘ cp, © C.D, ® C.D,
Muén tim céc diém D,, D., D, thi tx C,, C,, C, k& dudng vudng
g6c d&n d,, d,,, d.,.
S4y c6 d6t néng b6 sung c6 nhimg wu di€m nhir sau:

- Nhiét d9 tic nhan sy khong cao, nén phl hgp vdi céc vat sdy
chiu nhiét kém.

(4-83)

- San pham siy khong bi cong vénh, nift, va.

- Do chuyén ddng nguge chiéu véi vat sdy, nén c6 thé sdy dén
ham &m cha t4c nhan sdy cao, ddn (61 G nhd di, it tidu t6n dién nang
cho quat.
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4.2.8.4. 11¢é thong sdy c6 dot néng ho sung va tudn hoan titng phin
tdc nhdn sdy

bay 12 he théng sdy linb hoat, nd tao ra nhidu kha ning diéu
chinh ch& d¢ say trong cdc ving khdc nhau cua budng sy, phd hop véi
yéu cu cla san phim sdy. Nhy vay ma né dugc dng dung rong rai
trong cong nghiép ché bién cic san phim kém chiu nhigt, d& bién
dang, dé nit vd.

Nguyén ly cau tao cia he théng kiéu ndy duge thé hién & hinh
4-16, qué trinh s4y thé hién & hinh 4-17.

o [
o 2
zE C‘, 83’
M T~
) ' ! 2 TPl
~a mi
I ¢ | ~ L
MJL
E ] CI le c‘g
»ﬁ -
“ w8 4 8, r‘h
G C,
o ' l o)

Hinh 4-16. Hé théng cb d6t nong ba sung va tudn hodn téc nhan sé&y.
1, 2, 3- cac vung sdy trong budng say; H- budng hoa trdn; By, B, D;- thigt bi
d4t néng tac nhan sdy; Qg Q,, Q,, Q-quat ty tam.
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Hinh 4-17. Qué trinh s4y cé dét néng bé sung va tudn hoan tac nhan say

Hoat dong cua hé théng nhu sau: Tac nhan sdy rdi viing 3 ¢6
trang thdi C, dugc hoa trdn véi khong khi méi trong budng H. Trang
théi tdc nhan sdy sau khi hoa trén 1a diém M, duge quat Q, hit va ddy
vao dudng 6ng chung d€ hoa tron vdi lugng tdc nhan sdy c6 trang thai
C, do quat Q, ddy t&i, két qua trang thii chung 12 M, dugc théi vio dot
néng B, dé trd thanh trang théi B,' 161 di vao ving sdy /. TAc nhan sdy
rii viing ! ¢6 trang thdi diém C, dugc chia lam hai nhanh. Mot phin di
dén quat @, phén cdn lai hoa tron vdi tdc nhan sau ving 2 cé trang
thai diém C, do quat Q, ddy t6i va tr& thanh diém M,. Vi trang thai
M, tdc nhan sdy duge d6t néng trong dot ndng £, nén trang théi la B',
di vao ving sdy 2. TAc nhan r&i ving siy 2 c6 trang thdi C, duge chia
Iam hai nhianh; mot nhanh di dén quat Q,, phdn con lai hoa trdn vé6i tac
nhan siy &1 viing 3 do quat Q, ddy tdi nén trd thanh diém M,. tir diém
M, tac nhan duge 48t néng b P; nén irang théi thanh diém B', réi di
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vao viing 3. Sau ving 3, tAc nhan ¢6 trang théi diém C, duge chia lam
ba nhénh dé dén quat Q,, budng hoi tron I/, phin théi ra ngoai.

Vat dm ¢6 kh6i lugng m, di vio budng sdy tir ving 3, sén phdm
¢6 khéi lugng m. i budng sy & vang /.

Tir chu trinh sdy & hinh 4-17 ta tinh dugc lugng khong khi G’ va
luong nhiét ¢ cin cho kg 4m bay hoi theo cdc biéu thic (4-80),
(4-81) va (4-82).

4.2.8.5. Hé thing vita sdy vica b6 sung nhiét cho tdc nhan sdy

Day chinh 1a hé thong sdy ¢6 A > 0. Tac nhan sdy duge d6t nong
bing caloriphe va bd sung nhiét bing thiét bi d6t néng dat ngay trong
budng sdy (hinh 4-18 va hinh 4-19). Nhin hai hinh ta thdy qué trinh
A - B - C 1a qua trinh thay d6i trang thdi clia tdc nhan sdy trong hé
thdng s&y sir dung mot kdn va khong ¢6 d6t ndng bo sung (A < 0). Gig
iri cha A duoc tinh nhu sau:

Q,
2 a/r 3 } b 4
;A
AN
6 6
G [
. L 2 W — 4.4
L%
m, 7%

Hinh 4-18. Hé théng s8y c6 b8 sung nhidt trong qudé trinh sdy
1-quat; 2-caloriphe; 3-budng sdy.

FB
A= my=— =1C, - 4-84
- et - 3ql (4-84)

Néu & caloriphe giam di mot lugng nhigt ding bing lugng nhiét
b6 sung cho t4c nhan sdy ngay trong budng sy la ¢, = |Al, thi qui-trinh
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sdy s€ ia F - C (qua trinh sdy 1y thuyét).

Né&u tiép tuc giam nhiét lugng g O caloriphe va 1ang nhiét luong
b6 sung g, sao cho (gy + g,) = const thl cdc qud trinh sdy tuong tng sé
A B, -C; B.- Ci.., A - C, trong d6 qud trinh B, - C 1a qud trinh sdy
ding nhiét, A - C ¢6 cudng do sdy thdp vi hiéu nhiét do gilta 14¢ nhan
sdy va vat sdy thdp, nhiét d6 vat sdy ciing thap.

| b

—
!
|
I
t -
7] 4 J
Hinh 4-19. Qué trink s§y co b3 sung nhiét cho l4c nhén sy

Pt

Nhiét lugng g, va luu lugng 1ac nhan G tinh trén 1kg 4m bay
hai duge tinh nhu sau:

AB,;
gy, =Ny C=5— (4-85)

[ 1

(;’ = —ma =
CDOM, d.—d,

(4-86)

Nhiét lrgng b sung g, bang hiéu gitta gy va gy,
F A AB-7B

Yy =Gy — Gy =My == — My == =M,

CD ch



, BF
=m == + ”1\1 s
CcD CcD

hay: ¢q, =m,, B.;- +|C, 6, ~ 24l (4-87)
CD
Qua cdc muyc trén ta thdy, cho db 1a sdy ¢6 héi liu, ¢ d6t ndng
bo sung thi nhiét lugng cin cung tdp cho khong khi 14 14c nhan sdy
ciing van bang khi sdy s« dung mot 1an tac nhan say. Cac gid tri G' va
¢ chi phu thude vao trang thdi dan va cudi cia tac nhan siy ma khong
phu thuoc vao st 36 chuyén dong va cach cdp nhigt cho né (tdc nhan

sdy).

4.3. CAC YEU TO ANH HUONG PEN CHE PO VA CUONG
po SAY

Nhu chiing ta di bigt, say ddi luu 1a dat vat sdy dm vao budng
sdy réi cho tic nhan sdy chuyén dong chum 1én vat sdy. Do tdc nhan
sdy ¢6 nhiét do ¢, cao hon nhiét do  cua vat sdy nén vat sdy néng 1én
dén nhiét do t, bay hot cia dm (nudc). Mat khdc, do do d4m tuong ddi
@, cua tic nhan nhd nén hoi nude tr vat sdy truyén manh vido tic nhan
sfly. Toc do w, cla tac nhan sy ciing anh hudng I6n d&én cuong 4o sdy.

Quad trinh sdy gém hat gial doan la: giai doan thr nhit con goi 1a
giai doan tdc d6 sdy khong déi, giai doan thi hai 1a giai doan toc do
sdy giam didn (xem muc 2.3).

Pé qui trinh sdy xdy ra nhu nhau cho moi vat siy dat trong
buéng sdy, thi cdc thong s& clia tdc nhan sdy gém: £, ¢, v w, phai
khong duge thay doi doi véi bé mat 1iép xtc cua moi vat siy.

Trong qué trinh sdy, thue t& thi nhigt 4o r, giam dédn, con ¢, tang
dan, (0¢c 49 w, phu thudc vao dién tich ty do khong bi vat siy chiém
chd (uy hinh dang, kich thude va cdch sdp xép clia vat sdy, cdu tao
cha budng sdy). Vi vay trong thue (& bao gidy ch@ do sdy ciing thay déi
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bdi su thay d6i cha 1, ¢, w,. Sau day 13 nhitng anh hudng cla 1, ¢, w,

dén qua trinh sdy.

4.3.1. Anh hudng cia
nhi¢t d) tic nhan say

bé xé su anh
hudng cia nhiét do tac
nhan sy dén dong hoc
qud trinh sdy (hi tdc
nhan sdy phai ¢ cic
thong s6 nhu  sau:
t, thay déi (¢, = const,
W, = const v.v).

Nhin hinh 4-20
ta thdy, nhiét do tac
nhan sdy cang cao thi
thoi gian sdy cang
gidm va t8c do sdy
tang, ham 4m lic két
thic giai doan thd nhat
cang cao. b6 la do
chenh léch nhist do
gilra tdc nhin sdy va
nhiét do bé mat vat sdy
ting thic ddy qua trinh
truyén nhiét va truyén
dm cé trong val sdy va
tr bé mat vat sdy sang
tic nhan sdy.

U

U 17
¢ b)

Hinh 4-20. Anh hudng cda nhiét dé téc nhan
sdy (§' <1, < {") dén dong hoc qué trinh sy
a)- dubng cong séy, b)- duding cong toc dé sdy
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4.3.2. Anh huong
ciia do 4m tac nhan
say

Trén hinh 4-21
ta thay, d6 am tuong
ddi cia tdc nhan sdy
cang cao thi thii gian
sdy tang, him dm cua
vat sdy lde két thic
giai doan thi nhit
glam
(Up, <utg, <y, )-
Giai doan say tha hai
(t6c do sdy giam dan)
c6 diém chung 13 B'.
4.3.3. Anh huing
cua toc do tac nhan
say

T6c dd tdc nhan
sdy cang 16n thi thai
gian sy cang gidm,
cudng 46 sdy & giai
dogn thd nh4t tang,
ham &m cta vit sdy
lic két thuc giai doan
thi nhdt 16n hon
(hinh 4-22).

ar 8,

<R

oy

y

oK
o

Hinh 4-21. Anh hudng cia dé &m luong d6i cla tic
nhan sdy dén dong hoc qua linh séy 19, < @, < o).
a) dudng cong sdy: b) dubing cong téc dé say.

Toc d6 sdy it anh hudng dén cuomg d6 sdy trong giai doan sdy
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thit hai. Trong giai doan
nay qud trinh siy phu
thugc vido cfu Iric cla
vat sdy, su lien két cua
am vdi vat sdy (xem muc
1.1.4 va muc 2.3).

4.3.4. Anh huimg cnha
cic thong sd ché do
sdy dén ham im coha
vat say gitta hai giai
doan siy

Ham dm cha vat
sdy ldc két thic giai
doan WG do sdy khong
ddi 12 ham cta céc thong
sd ché 46 sdy (1., g1):

ug=1{,(1);

up=f.(@);

b= £, (wy)

Trén hinh 4-23 ta
thay, ham g = {, () 6
cue dai. Co6 nhu vay 1a vi
vGi sy tang nhiét do téc
nhan sfy (khi nhiét do
con thap) 1am tang
cuong d6 sdy. dén khi
nhiét d9 da cao thi nhidt
do cang tang lam ga
tang hé¢ s0 khué&ch tan

-—— >

|
| Wy
5
b
11 -
Yy Yoy gy 7
b)

Hinh 4-22. Anh huing cia téc do téc nhan séy
W' <w", <w") dén qué trinh say.
a)- dugng cong séy, b)- duBing cong t6¢ do sdy

am, K&t qua 1a ty sd gifta cutmg do sdy trén hé s§ khu&ch tdn dm ldc
diu gia tang, sau d6 giam dan.
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Tém lai, dé cd san phdm sdy ¢6 chat lugng cao theo yéu cdu; wy
loai vat s&y, muc dich sir dung sau khi say ma lya chon ché do sly (4,
@, w,) cho phit hgp. Pdng thdi tinh dén hidu qua kinh t&€ cia qud trinh
sdy.

Pé tranh 16n hao nang luong Idn cho guat, ta nén chon w, =
S m/s trong giai doan sdy thit nhét; w, = | m/s & giai doan thit hai. Sap
xép vat sdy trong budng sdy sao cho i trd luc nhat ma it dnh hudng
dén qua trinh sdy.

“ |

S AL
Hinh 4-23. Anh hudng oda cac thdng s6 ché do sdy
'dén ham &m vat s8y sau gisi doan thir nhét

4.4. SAY POI LUU CAC VAT LIEU ROI XEP LGP

Trong sdy d6i luu cdc vat lidu roi thi cdc thong sd nhu hinh
dang, kich thudc, sy sdp x€p clia cdc vat sdy; chiéu chuyén dgng va su
phan bd tdc nhan sdy d6i véi cdc 16p vat sdy 12 rdt quan trong. Tuy
hinh dang va d6 16n nho cha vat sdy ma lya chon cich sap x&p thich
hop, sao cho tdc nhan sdy ti€p xic déu véi moi vat sdy. Néu vat sdy cé
dang hinh khé6i hép 1ap phuong hay chi nhat véi kich thude (wong déi
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16n thi xé&p ching thanh hang so le trén cac khay c6 dinh hay trén xe
treo hoac xc godng. T4c nhan sfy chuyén dong ngang hodc doc theo
chc 18p vat sdy. NEu vat sy 1A cde loai hat, manh thai hay cét wr cac
vat 16n hon thi nén x&p 16p trén céc khay ¢6 18, x&p trong (0 hay buéng
sdy. Cdc khay duoc rdi mot 16p var sdy dong déu. Cic khay duge xép
¢6 dinh cdch déu nhau trén khung gid cd dinh hoac trén xe godng hay
xc treo. Cdc vat sdy rdi ¢ thé xép 18p trén bang tai. Tac nhéan sdy
chuyén dong ngang, doc hay xuyén qua I3p vat ligu sdy.

bac diém cua sdy dai luu vat liéu rdi x€p Iép tinh hay chuyén
dong cling xe goong, xe treo, bang tai 1a van (6c¢ 1dc nhan sdy knong
lam sdo tron cdc vat sdy. Nghia 1a toc do tdc nhan sdy nho hon van toc
ling ciia vat sdy.

4.4.1, Cac quy luat trong say déi luu vat liéo roi xép lop

Cich sap xép, do day cha IGp vat sdy, chiéu chuyén dong cda
tdc nhan sdy anh hudng 1dn dén do kho dong déu va nang sudt ciua qua
trinh sdy. Tuy truong hop cu thé ta ¢6 thé 4p dung phuong phdp déo
tron.

Cing tdy vao hinh dang, ciach sdp x&p cua vat sdy va chiéu
chuyén ddng cla tdc nhan sdy ma tinh tén th4t trdy luc trong budng sdy.

Trd luc thuy luc clia 16p vat sdy 1a AP dugce tinh theo cong thic
(4-88) sau day:

3

AP=gP % 4, (4-88)
2 £

trong dé:
& - hé sS twong duong clia trd luc:
(4-89)

Re - s8 Reynold, Re < 2.10%
K, K, - tra bang 4-2;
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- kh&t fugng riéng cda t4c nhan sdy, kg/m®;
w, - t6c dd cla tac nhin sdy di qua I6p vat say, m/s;
¢ - d6 xOp cua 16p vat sfly; £= 0,36 + 0,42;
i - chiéu cao 16p vat sdy, my;
a - bé mat riéng cla c4c vat sdy trong mot don vi thé tich, m”m*.

Bdng 4-2. Cic gif tri cia K Vi K,

ac tinh cla (dp vat say D 10 n <10 D > 10 D <10

¢ li d
Cac vat hirs ~3u nh3n 4,58 438 0.45 0,385
Céc vat dang hinh tru 4 6.9 0,585 | 0,68 J
Cac vét dang bat ky 8 8,9 0,75 0,68

Gid tri clia « duge tinh theo cic diéu kién (4-90) va (4-91) nhu

sau:
8078 i Posio (4-90)
£ dth
08028 4 va wni 210 4-91)
th d(b
trong dé:

D - dudmng kinh thiét bi;
dy, - duong kinh trung binh clla cdc vat sdy khi khong phai 1a
hinh ciu;
- bé& mit rieng clia thanh thi&t bj, m*m?;
@ - tra trén d6 thi hinh 4-24.
Pudng kinh trung binh ciia vat sdy khi khong phai hinh cdu duge
tinh theo diéu kién (4-92) va (4-93):

dy, = ? , khi vat sy c6 kich thudc giong nhau, (4-92)
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-4
n Y f
d, =(Z jf'»J khi vat sdy c6 kich thudc khie nhau,  (4-93)
= d,
trong dé:

d - dudng kinh cia hinh cfu c6 thé tich bing thé tich vat sfy
khong phai hinh cdu;

S - hé& s6 khong hinh cdu (di t.au)

Y. [, d,- khoi lugng, hé s& di cdu, dudng kinh cda vat sdy thi i;

n - s& vat sdy trong mét 1dp.

Gi4 tri ctia f ¢6 thé tinh theo diéu Kién (4-94) nhu sau:

£=0207C (4-99)

trong dé:
F, V - bé mit va thé tich cla vat sdy khong phai hinh cdu;
f ciing c6 thé 14y nhu sau;
f=1,15 =+ 1,5 d6i vdi vat c6 hinh bdu duc;
f=1,5 461 v6i vat daj va st si;
f> 1,5 d6i véi vat rit sa si;
Chudn s8 Reynold duge
tinh theo difu kién (4-95):

4w, . b4
Re= — - !
e oD (4-95) ' P
iy ' a8
v - do nhét dong hoc,
m?/s. 06
Né&u 16p vat sy chuyén
. P , 04
dong vai van 16c law' > 0,2 w
thi trong cong thic (4-95) a2
thay w' =w + g£w".
Khi t4c nhan sdy di qua 0z o4 a5 a8 10 %
~16p vat sfy la khong ding Hinh 4-24.5y phy thudc cita p véo d/D

nhigt thi cdc dac tinh 14y theo
101



nhiét do trung binh.

Phuong phép tinh AP nhu trén &p dung trong sdy di luu cac vat
roi x&p 16p vai van t6e cla tde nhan siy luon nhd hon van (8¢ 1am 16p
vat sdy mdt dn dinh vi chuyén sang dang ting soi. Diéu d6 dugc thé
hién & diu kién (4-96).

ﬁ- =0,6 (4-96)
p.gh :

trong do:
o - Khéi lugng riéng 18p vat sdy, (kg/m?);
g - gia (8¢ trong trudng, (m/s’);
h - chiéu day 19p vad sdy, (m).

Sdy d6i luu duge ti€n hanh trong cic hé thong siy cd ciu tao da
dang va phong phil.

4.4.2. Buong say

Budng sdy c6 hinh dang khéi hop lap phuong, kh6i hop chi
nhat dimg hay ndm, hinh try dimg hoac ndm. Thanh bufng sdy duoc
boc cach nhiét va cdch dm, c6 clra dé nap va 14y san phdm . Vat sdy
duge rdi déu thanh 16p trén céc tdng khay dat gac 1én khung gia trong
buéng siy. BO phén gia nhiét cho tic nhan sdy cé thé dit trong hoac
ngoai budng sdy. Tac nhan sdy dugc d6i luu tu nhién hay cudng bic
nhd hé thdng quat. Qu4 trinh sdy la gidn doan hoac theo chu ky. Nap
va thao san phdm bing thié cong hay co gidi.

Bu6ng sdy dugc dng dung rit rong ridi trong cong nghi¢p ché
bi€n cac nong, 1am, thuy hai san va ch€ bién thuc phdm, dugc phim,
thitc an chin nubi. N6 c6 thé sdy cac vat sdy bit ké & dang nao (don
chiéc; dang hat, mi€ng manh nhd x&p 19p; dang bot nhio, dang 16ng).
Budng sdy c6 cdu tao don gian; dé ché tao, 1dp dit; d€ vin hinh; vén
dadu tu ft.
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Budng sdy c¢é nang suft wr

20kg dén 50 kg 4m (nudc) bay hoi
trong mot gidy 1a loai nhd. Bubng
sdy trung binh cé nang suft tr
50kg dén 100 kg 4m bay hoi trong
mot gid.

Do qua trinh say la gidn
doan va chu ky nén lugng nhiét
tiéu ton d¢ nung néng thanh va gi4
dg trong budng sdy giira cdc lan
sdy rat dang ké. Tén sic lao dong
chan tay, phai trd luong cho nhiéu
ngudi phuc vu, khé dam bao vé
sinh tuyét déi. San phim kho
khong déng déu. Mudn ¢6 do
d8ng déu cao cdn phai dao tron
sau mbi khoang thai
gian nhdt dinh tuy thut6c vao
vat sfy. '

Budng sdy c6 kich thudc
nho duge goi 14 th sdy. Sau day
la mot s6 dang cfu tao cila
bubng sdy.

Hinh 4-25 thé hién mat
cit ngang cua bubng sdy dugc
xay bdng gach ngay trén nén
phan xudng, trin duge 14t bing
c4c tdm bé téng cot thép. Cac
O6ng gia nhiét duge dat phia
dudi vat sdy. TAc nhidn siy d6i
lwu ty nhién qua vat sdy roi
theo 6ng thai ra ngoai. Loai

W |

&7
37

Hinh 4-25. Budnq sdy xy bang gach

1-tuing, 2-6ng gia nhiét; 3-vat séy;

4-8ng thai

s

Y

¥

Hinh 4-26. Budng s8y doi luu cubng bifc tac
nhan sdy béng quat hudng tryc.
1-tuding bubng sdy; 2- cac canh phan phdi
thc nhan sdy; 3- cAc khay chia vat sdy;
4- caloriphe (b8 phan cip nhist);

5- clta 14y khéng khi mdi; 6- cla théi;

7- quat; 8- cita chinh Wuong tac nhan
sy héi luu.



budng s&y ndy cé nang sudi thip, san phdm khé6 khong dong déu.

C4u tao budng sdy nhu hinh 4-26 1am tang téc d6 dong thdi phan
phdi déu tdc nhan siy dén moi khay chita vat sidy. Nhdy vay ning suft
va chil lwong sdn phdm cao hon. Nhd cira 8 ma ta cd thé tién hanh sdy
khéng tuin hoin, tudn hoan mot phin hoac toan bo tic nhan sy phu
hgp vdi cédc giai doan sdy va cdc vat say khic nhau. Tudng bubng siy
¢6 cdu tao bang khung chiu lyc tir cic thanh thép dinh hinh, bén ngoai
dugc boc cdch nhiét. Vat sdy dugc x&p lén cic khay cé duc 16 hoic
khong. Cic khay duge x&p vao khung gid ¢d dinh trong budng sdy
hoac xép 1en xe godng ddy vao.

Hinh (4-27) thé hién cfu tao clia tudng budng sdy. D€ tranh ciu
nhiét thl tudng nén c6.khung g4, hai t&m thép trong va ngodi 16p céch
nhiét (bong thuy tinh) dugc bit vit vao g va khong tiép xic véi nhau
(hinh 4-28)

Hinh 4-27. Mot céch cu tao twing buéng s&y.
1- tuong cach nhiét; 2- khung chiju iyc.

Gi4 dd cdc khay c6 thé lap c6 dinh lén cac cOt hay xa cda hé
khung chiun luc 1am tir thépdinh hinh.

Hinh 4-29 thé hi¢n nguyén 1y cdu tao ciia budng sfy c6 tudn
hoan va d6t néng b6 sung téc nhan sdy.

Budng sdy ¢4 cdu tao nhu hinh 4-30 ¢é san pham sdy véi do kho
ddngdéu hon vi tic nhan sdy di xuyén qua khay chifa vat sdy tao ra sy
1iép xiic déng déu cia vat sdy vai tac nhan sfy.
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Hinh 4-28. C4u tac tuong bubng séy
1- khung g&: 2- thép tam; 3- cach nhit: 4- khung chiu luc; 5- dinh 8¢

2 3 ; 4
8
5 %gn A
832 == seesss i
00 AY : ‘“
== =
00 ’0 oca ' N-_
°6 +F—| [=—ltodo \‘__
1 :gggv = -7 e
.A__. E——= ‘ao%%% 1 N— -
0
Hinh 4-29. Budng séy o6 tuin hoan va dot Hinh 4-30. Budng sy cé ludn hoan
néng b8 sung tac nhan sdy 14c nhan sdy, tac nhan sdy
1- caloriphe chinh; 2- cac khay dung vat di xuyén gua Iop vat sy
s8y; 3- quat; 4- caloriphe ddt néng bd sung 1- tam chén, 2- khay c6 16 (hoac Iusi);

3- caloriphe; 4- quat

Hinh 4-31 thé hién cic qua trinh sy xay ra trong cdc budng siy
c6 nguyén 1y cdu tao va hoat dong nhu & hinh 4-29 va 4-30. Khi lya
chon k&t cau budng sdy phai can cir vao két qua tinh cong nghé sdy
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(xem muc 4.2). K&t cau
budng sy sat  vGi
phuong thic s&y da chon
s¢ cho két qua siy phd
hop véi  tinh  toan.
Truong hgp ¢6 he thong
s&y ché tao sdn , thi cn
chon téc nhan sdy ¢ cic
thong s6 phi hap, ché
do sdy ddang cho timg
loai vat sdy cu thé méi
co két qua sdy tot.

Thong thuong vai
buong s&y nén chon van
tdc  tic  nhan ur
0,5 (m/s) dén 1,5 (m/s),
doi khi c6 thé 14y dén 5
(m/s) n&u dige (khong
14y 16n hon van t6c ling
clia vat sdy, sin phim
sdy). Chiéu day cta 16p
vat sdy dang roi (hat,
manh nho) nén chon
trong khodng tir 30 dén
50 (mm). Ning luong
tiéu hao trén mdi kg dm
bay hoi khodng 8000 %
(kJ), wong duong nhiét
ngung tu ciha tr 1 dén

Hinh 4-31. D6 thj sdy bing khong khi nong.
a) Qua trinh 54y trong budng séy J hinh 4-29
2,5 (kg) hoi nudc bio b) Qus lrinh séy trong budng sdy & hinh 4-30.
hoa. Cudng d9 sdy

khoang 0,12 + § (kg/m".h).
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Mudn ¢6 do kho cla san pham sily ddng déu thi trong bubng sdy
khong c6 viing lang gid (hoac gid yéu) va t8c do tac nhan sdy phai lon.
Dé lam dugc diéu d6 1a ding budng sdy ¢6 von phun tdc nhéan sdy thé
hién & hinh 4-32 va hinh 4-33.

2 3 e 4 )
M
_..:q — ,‘; .
. :
A
7
a)

Hinh 4-32. Budng s8y cb voi phun tac nhan sdy, khi tac nhan say la khong khi néng
a) Nguyén ly c3u tac cda bubng sdy
1- quat; 2- vai phun tac nhan sfy; 3- budng sdy; 4- dng thds, 5- cac khay dung vat sdy.
b) Qua trinh 88y trén 35 thi I-d

3 4

a) b)

Rinh 4-33. Buéng say cé voi phun tac nhan sdy, khi tsc nhan sdy la khoi lo.
a) Nguyén ly c8u tao cla bubng sdy
1- quat; 2- voi phun; 3- budng sdy; 4- 8ng thai; 5- cac khay dung vét séy
b} Qua trinh s8y trén dd thi i-d.

Tdc do cta tdc nhan sdy ldc i voi phun vao khoang tir 30 dén
50 m/s. S8 lugng voi phun ¢4 thé {1, nhiéu, khic nhau. Hé s& phun F
dugce tinh tir hinh 4-32 b:
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d, —dyy . 1 —ty

F=

(497
d.—-d, 1t
trong dé:

F - hé s6 phun ;

d,, d» - ham dm cla tc nhan sdy 1a1 diém diu, cudi qué trinh

sdy;

dy, - hAm am cla hén hgp hod tron gifta Khi thdi va khong khi

mdi;

1, - nhiét do cia tdc nhan say lic diu qua trinh sdy;

{,' - nhiét do tac nhao say sau caloriphe.

Tl t8¢ 36 tac nhan sdy & miéng voi phun, luu lugng tac nhan sdy
ta tinh dugc dudng kinh voi phun, s8 vdi phun. T6c do cla tdc nhan
sy O sau ong c6n (hinh 4-34) duge tinh theo cong thuc sau:

WL 4.98)

-1 A f_ e ‘—Z'—E—:’_'-::

trong do: G ) 8
F - hé& s6 phun; ‘ 2
»

w, - t8c do tic nhan sdy

tai miéng voi phun: 6,“"(
w,=30 + 50 (m/s);

Wy - t6c d6 tac nhan siy
sau 8ng con, (m/s);

£ - t6ng trds lyc gdm vdi
phun, budng hoa trdn, 6ng con,
V.V,

Wy =

ooe /d

C6 thé 14y :
b) -
¢=(0,57+0,72). Hinh 4-34. Kich thudc vdi phun, 6ng cén

NE&u miéng vdi phun la trong budng say.
hinh vudng thi dudng kinh voi a.Hinh chiéu ding
phun |4y bing canh miéng phun. . b.Hinh chiu bang.

Hinh 4-34 thé hién kich thudc ciia cac vdi phun trong bubng sdy.
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Céc guan hé giira ching duogce thé hi¢n nhu sau:
D = 1,55d(1 + Fy;
§=3,25(0,37 + Fd; (4-99)
L>4D
trong do6: .
d - duomg kinh miéng voi phun;
D - dudng kinh miéng ong con;
S - chiéu dai dng con;
L - chi¢u dai phin kénh gid con lai;
# - h¢ so phun.

4.4.3. Ham siy

Ham sy ¢6 cfu tao kKhac budng sdy 1a chiéu dai c¢6 kich thude
16n gdp nhiéu 14n chiéu rong va chiéu cao. Him sdy duge ding dé
sdy céc vat sdy kém chiu nhiét va khd kho. Vat sdy thuong & dang
i x€p 19p nhur cac loai hat, cl, qua cit 141, che, rau, ...). Cdc khay
dugc x€p trén xc godng, xc¢ treo, trén bang tai. VAt sfy ciing phuong
tién van chuyén (xe godng, xe treo hay bang tai) di vao ddv hdm va di
ra & cu6i him. D€ kéo céc xe godng, xe treo ta ding xich tai. T4c nhan
sdy chuyén dong nguge chiéu, hoac ciong chiéu vai vat sdy. DE tdc
nhan sdy khong tran ra ngoai, hoic khong khi & ngoai khong bi hat
vao hidm thi & ddu vi cudi hdm sdy c6 khoang xép dé nap va ldy timg
xe mét. Hé thdng quat van chuyén tic nhan va bo phan gia nhiét duge
13p bén ngoli hoac ngay trén néc him siy, caloriphe ciing c6 thé 14p
trong ham s4y.

Can ctt vio phuong tién van chuyén him siy gém cé ba loai:
him sdy ¢d xe goodng, ham siy xe treo, him s&y bang tai.

4.4.3.1.Cdc him sdy c6 xe goong

Hinh 4-35 thé hién cdu (ao clia hAm s&y c6 xe godng (Khong thé
hién he thdng quat va thiél bi gia nhiét tdc nhan sdy). Chidu dai cia
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hdm bing tong chifu dai cua cac xe goodng xEp trong ham, cdng véi
chiéu dai noi ap cira hdt, ddy tic nhan sdy, cong vé6i chiéu dai khoang
xép & hai dau (néu c4) dé nap va 14y xe ra.

Him dii nhat cd thé dén 60 m. Néu hdm ngén (it xe) thi nap va
14y xe ra c6 thé ding sic ngudi ddy va kéo. Khi ham dai (c6 nhiéu xe)
thi phéi ¢6 hé thdng co gidi nhu xich téi, co cdu thuy luc dé nap va ldy
xe goong. Xc godng ¢i bén banh 1an trén dudng ray hoac trong long
hai thanh thép géc. Sau khi 1dy san pham sdy, xe goong theo dudng
vong bén ngoai ham di quay lai phia ddu ham. Khi da nap ddy céc
khay chira vat sy, xe duge dua vao ham sdy. Thoi gian sdy chinh [a
thii gian chuyén dong cia mbi xe godng di tir ddu dén cudi him sdy.
Nang sudt cta hdm say bang nang sudl cia mot xe nhan véi s xe vao
hodc ra trong mdi gidy. N&u goi thoi gian gilta hat xe lién tiép 12 mot
chu ky thi nang sudt cia ham sdy bang niang sudt cha mot Xe nhan véi

Ft

v A :

Hinh 4-35 Ham sdy c6 xe godng
a.Hinh chiéu dimg; b. Hinh chiéu béng.
1- xe goéng, 2, 3- clfa hit, clia 3y tac nhan s&y; 4- xich kéo (ddy) xe godng; 5- bé phan
dan déng xich (ddng co va hop giam 16c), 6- dudng ray vdng; 7- hai xe dua, don xe goong
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58 chu ky trong méi gid. Can cit vao dic tinh cia vat sdy dé thi&t k&
cdc khay. Chiéu dai va rong cua khay chon sao cho mét ngudi bé hay
hai ngudi khuan dé€ dang. Chiéu cao khay phu thudc vio chiéu day cda
16p vat sdy sao cho kho déu. Kich thude xe godng phu thudc vao s6
khay xép trén xe. Mdi tdng cla xe godng c6 thé x€p mot hoic hai
khay. Chidu cao xe phu thudc s6 tang x&p khay nhan véi khoang cich
gilta cac khay. cong vdi chiéu cao cho banh xe, ray v.v. .

Khoang cdch cua cdc khay phai phi hgp véi t6c do tac nhan say.
Khe hd gitra xe goong vai tudng, tran, nén hidm sdy phai nhod nhat.

V& ham sdy ta ¢4 thé tién hanh cac qua trinh s&y da dang: sdy
khong hoi luu khi thai, sdy ¢6 héi luu mot phan hay toan b khi
thai, chia thanh nhiéu viing sdy ph hop véi cac giai doan sdy, sdy
c6 dst néng bé sung tac nhan sdy v.v. Tdc nhdn sdy ¢6 thé chuyén
dong cing chiéu véi xe godng (hmh 4-7 5) vita xubi vira ngugc

v8i xe godng (hinh 4-36) chuyén dong cat ngang véi xe goong
(hinh 4-37).

5

Hinh 4-36. Ham s&y c6 hai vung sdy
1- 6ing d4dy; 2- caloriphe; 3- quat; 4- dai thang; 5- déng co dién; 6- dng ca dién; 7- dai
thang; 8- quat; 9- caloriphe; 10- 8ng ddy, 11- déng ca dién; 12- 6ng thai; 13- quat; 14- xe
goong, 15- bd phan ddy xe goong vao him say.

Hinh 4-37 thé hién nguyén 1y cu 1ao clia hdm sdy ¢6 nhiéu vung
sdy, tdc nhan siy chuyén dong cét ngang chuyén dong cia céc xe
godng. Dé tao ra chuyén dong phifc tap cia tdc nhan siy nhu hinh V&,
phai ding nhiéu quat hudng truc. Timg cum quat nhan truyén dong tir
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truc chung dat bén ngoai budng sdy. Piy cing 13 han ché clia phuong
phép ndy. Bi Yai ta c6 nang sudl va chit luong sdn pham sdy cao hon.

4

Hinh 4-37. Him sy c6 nhidu vung sdy
1- clfa thdi; 2- cac quat hubng truc; 3- xe goodng; 4- cdfa 18y khéng khi; 5- 3ng hdi Iuvu.

Viéc tinh todn qud trinh sdy trong him siy phai can cd vao ket
cdu ham da lya chon, ch& do sdy tuong tmg. Cac budc tinh todn di dé
cap 0 muc 4.2.

4.4.3.2. Ham sdy ¢6 xe treo

Loai hdm sdy ¢6 xe treo ciing duge ding dé sdy céc vat sdy roi
x&p 1ap (cac loai hat, manh cit nhd). Cdu tao cha loai hdm sdy nay
goébm: hdm siy c6 k&t cdu ngin va rong, cao, bén trong chia thianh
nhiéu khoang phi hgp v4i hé thong xich van chuyén cic xe v chuyén
dong cia t4c nhan sfy. Chiéu dai cba xich ndm trong budng siy phu
thudc thoi gian sdy, t6c do céa xich. Chiéu dai téng cbng cha Xich
bang chidu dii phdn nim trong hiam sdy cong vdi phin dé thdo sin
pham sdy va nap mdi vat siy. Mdi xe treo cd thé ¢c6 mot hay nhidu
khay. N&u mdi xe chi ¢6 mot khay thi viec nap vt sdy va théo san
phim siy dé& ty dong hod, qua trinh sdy 14 Lén tuc (hinh 4-38). Néu
mdi xe ¢b nhidu khay thi theo nguyén tic sdy lién tuc nhung céc xe
duge treo Ién xich hay [&y ra 1an Jugr wmg chiée mot. Céc mdée reo xe
phéi c6 banh lan trén ray treo.

Nhin hinh 4-38 ta thiy xich tai chuyén dong ngang nhing chéng
1&n nhau va 1én cao ddn dén do cao thdo san phdm sdy (vat sdy di kho
dat d9 Am yéu cdu). sau dé chuyén dong xudng d€ nap vat sdy con 4m.
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Nhu vay khung xe treo phai hep dé khong bt vudng (hinh 4-29).

£
R

+

Hinh 4-38. Ham s&y co xe treo nap va thao lidu lién tuc
a- Nap lidu (vét s&y), b- Cac xe 'reo trén xich, ¢- Cac phéu thao san pham .
d- Cifa xd vao thing chira thanh pham

%
a)

Hinh 4-39. Khung xe lreo trén ray
a.Hinh chiéu dimg; b hinh chiéu canh.

1- khung xe treo; 2- ray freo; 3- banh xe,
4- gia freo ray; 5- xa chiu luc (A8 1ap cic gid treo ray); 6- mc trao xe



Dé don gian ta ¢d thé chi dung mot banh xe ma khong cin hai

banh nhu hinh trén.

Ta c6 thé cho céc xe treo ciing xich chuyén dong ngang trén
dudng ray udn khic nhung ciing ndm trén mét mat phang ngang.

Duong nhién  trong
trudng hop nay viéc nap vat
sdy dm vao cdc xe cling nhd
14y san pbam khoi xe déu &
1im v3i cua con ngudsi. Mudn
dua sin pham vio bunker
(thing 16n) dé béo quan thi
phai dung gau tai (v&i hat),
bang tai (v4i vat 13 ¢6 kich
thude 16n hon hat). Trudng
hgp nay khong bao gio xe
treo bi vudng vao xich va
ray, sira chita dé dang.

Ngoai ra cic xe treo va
xich tai c6 thé chuyén dong
theo chiéu thing ding (hinh
4-40). Trong truong hop nay
hé théng sdy duge goi la thp
siy.

4.4.3.3. Mdy sday bang 1di

‘< s
6
-
++{ +
I\t/! ﬁ 7
\ |, | |
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\\I\‘\c’ﬁ 8
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MRai
Sdn phdm '}j'?'-)- {+A | Vat sdy am
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Hinh 4-40. Him s&y dang thap

1- xich tai, 2- than thap; 3- ca vao cia tac nhan

s#y; 4- cla thai; 5- banh xich,
6-xe treo; 7, 8- cira thai

Nguyén tic cdu tao ciia mdy say bang tii gébm c6 ham hodc
budng sdy, bang tai lién tuc chuydn ddng trong bubng. Vat sy
duge rai déu trén bang tdi nhd co ciu nap litu. San pham lién tuc
duogc 14y ra 0 cudi bang tai. Téc nhan sdy 12 khong khi néng hay
khéi 1d chuyén dong cit ngang qua chidu chuyén ddng cia bang tai.
Chiéu dai va t8c do cua bang tai phu thudc vao thdi gian siy. Chiéu
rong bang (cling la chidu rdng 16p vat sdy) chiéu day 16p vat say va
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t6c do bang phu thudc nang sudt cia mdy. DE khong gay ra trd lue
I6n, s&n phiam cé d6 kho déu thi 16p vat say trén bang ¢ chiu day
1r 50 d¢n 250 mm. Vat sdy x6p (hat, manh cat nhd) thi chon thién
vé s8 1am, vit sdy dang bot nhao thi chon vé phia s& bé.

Hinh 441 May sy mit béng (ai.
a.Hinh chiu ding; b.hinh chiéu canh.
1- xich tai; 2- banh xich, 3- 18p vat sy, 4- cac khoang sdy; 5- quat tudn hoan tac nhan
sdy trong mbi khoang, B~ quat hit khi thai; 7- cla tudn hoan tac nhan siy, 8- cifa Idy khéng
khi mdi; 9- caloriphe trang méi khoang

Bang tai ¢ ciu tao rdt da dang: ¢6 thé 12 bang duge ch€ tao
hang dét, ludi thép, bang thép duc 16, cac khay duc 16 hoac khong, lap
trén truc quay, hai ddu truc 1ap vao hai xich tai. Hai ddu khay vé phia
xich duge kéo truot trén long thanh thép goc. DEn vi tef thanh thép goc
dd khong con, d6 12 hic khay xoay va dé vat sdy xudng cac khay dudi.
Day cung 1a bién phdp dao tron vat sdy. Cic khay ¢4 thé xoay quanh
truc giffa hodc theo ban 1€ nhu cénh cira. Sau day 13 mot s8 dang ciu
1aoc cia may sdy bang tai.

Hinh 4-41 (hé hign cau (2o cla mady siy mot bang tdi ¢é nhiéu
viing siy. Bang tai {a ludi thép duge 13p trén hai xich tai, chuyén dong
nhev hai cap banh xich va ho truyén dong tr dong co. Theo chidu das
cla bang, budng sy duge chia thanh cdc khoang sdy. Mdi khoang ¢d
quat vi caloriphe rieng. NhiY vay ta ¢6 thé diéu chinh durge ché do sdy,
nang cao duge nang sudl va chat lugng san pham say.
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Hinh 4-42. Nguyén ly cdu tgo cia may sdy nhidu béng tai.
1 caloriphe, 2- cac clfa gi6; 3- bang tai san phdm: 4- bd phan nap ligu,
5- bAng ta1; 6- clfa thai.

Hinh 4-42 thé hién nguyén 1y cdu tao cha méy sdy nhidu bang
tai. Vat sdy dang ¥ duge nap vao nhanh trén cua bang tai trén ciing
nhd bd phan nap licu. Bd phan nap liéu c6 nhiém vu rai déu vat sdy tén
bé mat bang dang chuyén dong sang trai. Bang tdi dugc 1ao bdsi cic
khay 14t dat lién ti€p nhau ma hai dau truc ban [é 14p 1én hai xich tdi.
Khi gén tdi banh xich trdi thi hai thanh d& ddu khay bi hang, khay s&
lat va d8 vat sdy xudng nhinh bang tai phia dudi (chinh 13 d6 lén céc
khay vira tr trén vong
xudng). Khi cdc khay
O nhanh dudi gan trd
vé gdn dén bdnh xich
bén phai thi vat sidy
lai dugc khay lat dd
xudng bang tai phia
dudi. Ci nhu vay cho
dén bang tai dudi
cling, sin phém duage Hinh 4-43. Bang i khay It
d3 lén bing tai san 1-tharh 48 khay; 2-cac khay 1at; 3-xich tai
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phdm. Hinh 4-43 vi hinh 4-44 thé hién c4u tao cha bang tai khay lat.

Khay 14t nhu hinh 4-43 chi lam viéc (chuia vat sdy) mot phia
khay, trong khi d6 & hinh 4-44 thi khay lam viéc & ci hai mat.

D6i voi vat sy & dang nhao (bot ué6t) ta dung may sdy bang tdi
bing vai. )

Lép bot nhio trén bang khong nén qui day. San phim duge dao
béc ra khoi bang 13i & vi u tang cudi (hinh 4-45).

J

/ rS
A LD A Toan Aad wad 1 LG inady

Hinh 4-44. Bang (i khay lat kidu bén 1
1- vat sy; 2- xich tai; 3- khay 14t kidu ban (8.

"

1 1

Hinh 4-45. Méy s4y bang téi bang vai
1- quat hubdng truc d€ 38i luu tac nhén sSy; 2- caloriphe; 3- bing tai; 4- quat y tam hat khi
thai (tac nhan sdy sau qua trinh sdy); 5- dao béc san phém

D€ sdy bot nhdo dinh ngudi ta duing mdy sdy bang tai treo gip
khic thé hién & hinh 4-46. Bang tai 1 luéi thép c¢6 cfu tao tuong

117



nhu day xfch. Chiéu dai cha bang tdi bing tdng chiu dai gdp khiic
trong khoang s&y va chiéu dai c4n thi€t d€ nap liéu, thdo sin phdm va
quay vdng lai. Hoat dong clia may nhu sau: Vat sdy tir phéu nap lidu /
qua bo phan nap liéu 2 dugce dinh ddy lén bang 1udi thép. Chidu day
cua 16p bot nhio ding bang chiéu day bang (10 - 15) mm.

\
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Hinh 4-46. M4y sdy bang tai bang Iudi thép treo gdp khiic.
1- phdu chiza; 2- b phén nap lisu; 3- bang tai; 4- tryc ép; 5- xich treo bang ta); 6- bla dap
vao bang tai da Idy san phdm; 7- vit ti tdy siin phdm; 8- quat; 9- caloriphe.

Khi bang ludi da dinh ddy bot nhido di qua hai truc ép 4 thi chiéu
day 16p bot diing bang chiéu day bang. Sau dé bing 13 duge dua lén
cao hon clip xich 5 dat ndm ngang. Xich 5 chuyén dong chdm hon
bing tai rdt nhiéu. Hai day xich nidm ngang va c4ch nhau 16n hon
chiéu rong cla bing t4i. Trén bang tai 1ip cdc thanh ngang véi hai ddu
nho ra ngodi bang tdi va da dé gic ngang qua hai xich 5. Khi thanh
treo cham xich 5 thi bang sé vong xudng. Khoang céch giira cdc thanh
treo trén bang, tdc do xich treo 5, t&c dd bang 3 quyét dinh chiu cao
cic doan bang bi treo. Bang c4ch niy, ta rit ngidn duge chiéu dai
khoang siy. Khi di hét khoang sdy thi vat siy di kho. Bida 6 lién tuc
dap lén bang d€ 1am roi bot kho xuéng méng nghiéng va theo vit tai 7
ra ngoai. T4c nhén sdy duge d6t néng nhd caloriphe 9 va d6i ha qua
khoang siy nhd quat ly tam 8.

118



Tinh thiét k€ miy sdy bang tai duge thuc hién nhu sau:

- Can c@ vao tinh chdt cla vat sdy, nang suft va ch4t lugng sin
phdm ta lya chon tic nhian sy 1a khong khi dugc gia nhiét bing
caloriphe hoac tic nhan sdy 12 khéi 0.

- Chon nhiét d6 cu6i va ham 4m cu6i cha tdc nhin sdy. Dung d6
thy qué trinh sdy 1y thuyét va thuc t€ trén 46 thi /-4 cia khong khi am
Viéc dung d6 thi sy con phai can cd vao phuong thic sy cé hay
khong héi luu khi théi, cé d6t ndng b8 sung hay khong (muc 4.2).

Né&u chon nhiét d6 ddu va cubi ciia tdc nhan sdy cho phd hgp véi
vat sy, thi cdn x4dc dinh do 4m cudi clia tic nhan sfy cho phi hgp véi
do 4m clia san phidm sdy theo yéu cdu. Sau dé dung d6 thi 1y thuyét va
thuc t& clia qud trinh sAy.

- Can cif nang sudt, 46 4m ddu va cuéi clia vat sfy dé xéc dinh
lyong 4m bay hoi.

-~ X4c dinh khéi lugng tac nhan siy.

- Chon t6c do tac nhin sdy di xuyén qua 16p vat sdy va bang tai
sao cho nhd hon van t&c ling clia vat sy da kho theo diéu kién (4-96).

- Chon so bo chiéu day 4 cia 1ap vat siy trén bang trong khodng
tr (50-250) mm.

- Tinh kh6i lrgng vat sZy trén mot mét vuong bang tai 1a mg.
me = —= p.h, (kg/m?) (4-100)
FS
trong do:
Fs- dién tich bang tai cé vat sy nim trong khoang siy, m’;
n - nang suft sdy, (kg);
p - khéi lugng rieng cla vat sy trén bang tai, (kg/m®;
h - chiéu day 16p vat sdy trén bang, m.
- X4c dinh b& mat riéng cia 16p vat sdy trén 1m’ mat
bang tai [a ag:
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6(l—¢)

[h (4-101)

ap =ah =

trong d6:

a - bé mat rieng cta vat siy trén mot mét khoi vat sdy, m’/m>;

£=0,36 - 0,42 do x8p cua vt siy;

d - dudng kinh trung binh cila vat s4y (khi khéng & dang cau thi

14y duong kinh trung-binh (d,,), (m);

f-1ahé s6 di cdu cha vat sdy.

- Tinh hé s6 toa nhiét o gilta (Ac nhan siy va 1dp vat say trén
bang tai.

- Tinh t8c A0 s4y N cuia giai doan sdy thif nhAt.

- X4c dinh bé mit 1am viéc Fg (bé mat bang (4i c6 chifa vat siy
ndm trong khoang sfy).

Fo=— () (4-102)
dg
trong dé:
F - bé& mat cua c4c vat siy nim trén dién tich Fg, m%;
ar - bé mat cha Idp vat sy nim trén | m? bang tai.
B& mat 1am viéc cla bang tii ciing c6 thé tinh theo diéu kién
(4-103):
Fy =", (m?) (4-103)
mg
- Chon chiéu rong bang tai ia B, m.
- Tinh chiéu dai bang tai ndm trong khoang sdy 1a L:
L=55 (m (4-104)
B
- X4c dinh t6c 46 v clia bang tai:

120



=% (m/h) (4-105)

trong d6: 112 thoi gian sfy, h.

Né&u ta ding mot bang tii thi L cling 1a chiéu dai khoang sdy.
Chiéu rong cla khoang sy 14y rong hon chiéu rdng ctia bang mot it.
Tir d6 ta sé tim dugc chiéu dai tdng thé cha bang tai (gém phdn 1am
viéc va khong 1am viéc). Chiéu dai phan khong lam véc phu thudc vao
dudng kinh hai dra xich dau va cudi, phu thudc vao khoang cach gira
hai truc dia xich v.v.

Trudng hgp dung mot bang tai din tdi chiéu dai khoang sdy qua
16n thi ta dung mdy s4y nhiéu bang tii, bang 1am viéc mot mat hay hai
mat dé giam chiéu dai va tang chiéu cao khoang sdy. Chon chifu dai
khoang sy 1a L, thi s& bang tai sé 1a n:

- Khi bang lam viéc mot mat:

ne=-—— ' (4-106)
L

1
- Khi bang lam viéc hai mat:
L

n=_—
2L,

(4-107)

Chiéu cao clia khoang sdy phu thudc vao s6 bing tai, dudng kinh
dia xich, khoang cdch gilta hai dia xich, cira vao va ra clia tic nhan siy
v.v.

Cic dac tinh k§ thult clla may siy bang tai néi chung khong
nhiing phu thudc vao dic tinh ciia vat siy, ma cdn phu thudc chu trinh
sdy, ché d6 sdy. Sau day 1a mot s6 chi tiéu dé tham khdo, cic gid tr
déu tinh trén mot kg 4m bay hoi:

- Khéi lugng tac nhan sdy: G' = (75 - 100), (kg/kg).
- Nhiét lugng cdp cho caloriphe: g = (5000 - 7400) , (kJ/kg)
- Dién nang: N = (10 - 20), (kW.h/kg).
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4.4.4. Thap say

S4y thap 12 qud trinh sy dién ra trong budng siy c¢6 chiéu cao
16n, Vi vay ta goi bulng sdy la thdp sdy cling duge. Qud trinh sdy dién
ra trong thap cing 12 qué trinh sdy d6i luu. Vit sdy duge gau tai dua
1én va rét vao dinh thip r6i chay xudéng diy thip dudi tic dung clia
trong luc, tic nhan sdy dugc quat théi vio thap tir phia dudi theo kénh
dén di 1én. T4c nhan sdy tiép xdc vai cdc vat sdy va lam bay hdi am tlr
Vit sdy.

Hinhk 4-47. Cac bién phép cdp tac nhan sdy cho thap.
a- dong kénh 8 day thap; b- dung éng trung tam;
¢- ding vach ngan; d- ding chop dang maéi nha.

Chiéu chuyén dong cia tic nhan sdy tuy thudc vao ciu tao cu
thé ctia kénh dén bén trong thip sdy. Hinh 4-47 bifu dién mot s6 cich
cip t4c nhan sdy trong thip sfy. Cdp tdc nhan sfy nmr hinh 4-47a chi
dung trong trudng hgp chifu cao cla thip khong 16n, idp vat siy
khéng ddy. Cdp tdc nhan siy nhu hinh 4-47b dugc diing trong trudng
hop dudng kinh (néu thdp dang tru) thip khong lén, than thép c6 18
thodt tdc nhan s&y sau khi d3 di qua 18p vat sdy. Phuong phdp nay chi
ap dung khi sdy khong tuidn hoan khi thai. Hinh 4-47c ding cho thép
c6 ti€t dién ngang la hinh vuong hoic chir nhat: Long thdp dugc chia
thanh cédc kénh thing dimg bing c4c vich ngan c6 18; kich thudc céc 18
nhd hon kich thudc hat; dién tich cdc 16 phéi 16n (nhiéu 18 nhu ludi);
c4c kénh din hat (vat sdy) rong hon k&nh din tic nhan sdy, dat xen ké
nhau. Cdu tao nhu hinh 4-47d, goi 1a thip chép: Tiét dién cua thip
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cling 12 hinh vuéng hoac
ch@ nhat; cdc chdp (dang
méi nha thu nho) duoc
l4p thanh cdc 16p chdng
lén nhau; tic nhan sy di
vao cédc chép lap dudi
16i di qua 18p hat dang di
chuyén xuéng, sau dé
theo cdc chdép {6p trén
thodt ra khoi thap.

Cdu tao nhu hinh
4-47c, d c6 thé 4p dung
qua trinh siy c6 tudn
hoan khi thai.

Hinh 4-48 thé hién
ciu tao cua cédc chép va
khoang c4ch giita hai 16p
chép lién tiép & mat cér
dimg cdt ngang c4c ch6p
trong thdp. Céc chép
dugc dap hoic go tir thép
tdm o6 chiéu day sao cho
khéong bi 16p hat lam
bién dang 13 duoc.
Chiing ta ¢6 thé chon
c4u tao cla c4c chép nhu
hinh 4-48a,b,c, d tuy hat
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Hinh 4-48. C4u tao cla c4c loai chép
a- diing cho hat cb kich thude Ién; b- dund'cho hat c6
kich thudc vua;
¢, d- dung cho hat ¢ kich thutic bé.

¢6 kich thudc to nhd khic nhau.

Hinh 4-49 cho ta thdy céch lip cdc chép vao than thip. Than
thiap dugc ch€ tao tir khung thép chiu luc, boc bing thép thi ta dung
cich nhu hinh a: cdc chép dugc géc 1&n cAc tai van vao than thap. Ta
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c6 thé lap chép biang bulong nhu hinh b. Khi than thdp la be iong c6t
thép thi ta chira 18 cdc chdp khi d6 bé tong than thap, sau d6 bit vit

mot ddu choép

vao tai dic c6 san 618 cha than thap.

b)

Hinh 449. Céc cach I4p chép vao thap

a-Khi than thap bdng thép: 1- chbp; 2- gia gac chép; 3- tar chép dé 6m vio gia 2.

b- Ding bulong dsi 8¢ bét | diu chop

¢. Khi than thap la bé tong ¢t thép: 1- chop; 2- than thap; 3- mai chen kin;

4- tai bt vit vao chép.

“ R EETIEN 7
.- . - CICE T
N IR
FON » EBP L I ‘ Lt .
- e .. S v
. . ., *y
A e ‘ R IR 5
- [CRPTEN
. T e . /
va LTt e, oo et . 9
. . St A
- . . )
- v ! L ., . .
H S “ . -, :
S [ - -
P I AN A LA
. vy T PR
. ‘ O S
- ., "t <
. A e R N .
~N . - - M AR
\..\‘-‘ ")
, ] R = -
AT o R " N
e PRI (RIS -
GO
Lo . -

Hinh 4-50. Co cdu thao liéu gian doan

1- t8m chin (14 van); 2, 3- khung ¥p céc Ia van; 4- phdu thac hat; 5- tay déng va md van,

124

6- adn pAy; 7- thanh gidng.



Pé thdo sin phdm khoi thap, ngudi ta sit dung ca c4u thio san
phdm 14p & diy thap. Nhiém vu cla co cfu nay phu thudc vao qué trinh
sfy 1a gidn doan, chu ky hay lién tuc. Hinh 4-50 thé hién co cfu thio
san phim ding cho thap sdy ¢d qué trinh sdy gidn doan hodc chu ky.
P4y thdp duge chia thanh nhidu ddy chép lién tiép nhau, t6ng chiéu
rong clia mi¢ng chép bang chiéy dii ddy thap, chiéu dai clia chdp bang
chiu rong ddy thap. CAc 14 van bit ddy chdp duoc 14p trén mot khung
dich chuyén duge theo phuong ngang nhd co cfu don bdy diéu khién
bang tay, ¢& vi tri md va déng.

Hinh 4-51 thé hién cdu tao cia co ciu thdo san pham lién tuc
diéu khién thi cong. D4y thdp duge chia thanh cdc keénb din hat di
khé nha cdc chép ¢ kich thude khdc nhau dat xen k&. Géc va khoang
céch cla cdc chép sao cho khéng x3y ra tic do bic cdu hat. Dé khir tic
do béc ciu (néu xay ra) ta dung c4c thanh lic diéu khién bing tay. Khi
ta rdt 14 van 3 thi hat s€ lién tuc chay ra mot cich déu dan. Khi déng
van § thi qud trinh chay s dimg dédn tir dudi 1én trén (néu trong thip
con hat). Mac du miéng chép duéi rong hon diy chép trén nhumg hat
khong chdy ra ngoai, vi miéng chdp dudi dang cao hon ddy chép trén.

970

3200 N |
-”.4

Hinh 4-51. Ca c4u théo liéu v chdy
1- cita thao lidu; 2- cac khaang chay truyén; 3- cac chép; 4- t&m diéu chinh dong bat;
5 van day thap.
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Hinh 4-52 thé hién co cfu thdo hat lién tuc chay bing dong co.
Bénh dai /2 nhan truyén dong tir dong co lam cho truce léch tam /1
quay tron, théng qua tay bién /0 ma khung va cdc 14 van lién tyc lic
qua lai bén dudi cdc chdp 6 dé hat chay ra lién tuc va déu. C4c chép 6
duoc 1ip trén mot khung ¢ thé chinh cao 1&n hay ha thdp xuéng dugc
dé diéu chinh dong chéy cua hat.

Hinh 4-52. Ca c4u thdo lidu lién tuc
1- banh xe; 2- t&m chén {l& van); 3- khung dao déng; 4- cac phau; 5- gia 43 phéu;
6- cac chép day thap: 7- déng hat; 8- cac chép; 9- than thap; 10- thanh truyén;
11- truc 1&ch tam; 12- banh dai.

Qu4 trinh sdy trong thdp ¢S thé 12 sdy khong héi luu khi thai
(khong tulin hoan tdc nhan sdy), s4y c6 h6i luu mdt phdn hay toan bd
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khi thai, s&y cd d6t néng b8 sung cho tic nhan sdy. Cich tinh cho timg
truong hop cu thé da duge dé cap & muc 4.2. Hé théng sdy duge xay
dung trén co s0 tinh todn qué trinh sfy d3 lga chon phd hop véi timg
loai vat sdy, nang suat va chit lugng sin phdm sfy. He th6ng sdy thap
bao gdm cdc bd phan sau: Thdp sdy; hé théng van chuyén hat (gau tai,
bang (4i, vit tai tuy trudng hop<u thé); He théng d6t néng (caloriphe)
va van chuyén (h¢ thdng quat) (Ac nhan sdy. Vat sdy chuyén dong tr
dinh xudng day thdp co thé di qua cac viing sdy khiac nhau, méi ving
cé hé thdng quat va d6t néng tdc nhan say riéng phtt hop véi ché do
sdy cua mdéi viang. Ving diy thap I1a ving lam ngud hat. Théng
thudng trong hé thdng sdy thip cd hat thip sdy lam viéc song song, cac
khoang cap t4c nhan sy dugc b6 tri giira hai thap. Dé tang hiéu qui
qui trinh sdy ngudi ta tron mét phan hat kho (san phdm cia qua trinh
sdy) vdi hat 4m dem U r6i mdi cho vao thép sdy. Trong trudng hgp nay
ta goi 1a he thng sdy thdp tuin hoan hat, lugng hat tudn hoan khong
cin lam nguéi. Sau day 1a mot s6

hé théng sdy thp ding dé sdy céc

san phdm néng nghiép c6 dang hat

(lda, ca phe, v.v.)

Qui trinh sdy dién ra trong
hé théng sdy & hinh 4-53 xay ra
nhr sau: Ddng hat 4m tr bén
ngoai cing hat kho 14y ur ddy hai
thdp (dong hat tuidn hoan) ciing
dugc gau tai / d6 vao thing G 4.
Thdi gian U tuy thudc vio tung
loai vat siy. Dung tich thing u
phu thudc vao thdi gian & va ning
sudt cua hai thdp sdy. Trong qua
trinh 0 dién ra cidc qui trinh
truyén nhiét tr hat kho sang hat
Am va truyén dm tir hat 4m sang
hat kho. Nho vdy khi dong hat

Hinh 4-83. Thap sdy hat tudn hoan
1- gadu tai; 2- cac quat; 3- cAc thap sdy; 4-
thung ¢ val sdy; 5 cdc khoang phan phéi
‘l&c nhén s8y; 6- gau lai san pham
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chay xuéng hai thap sdy lam viéc song song thi qué trinh sdy s& nhanh
hon, sdn phdm d6ng déu hon. Tdc nhan sdy dugc d6t néng bing cic
caloriphe d€ cé nhiét dd ban
dau phdl hgp v6i cic ving sdy
khac nhau tir dinh thip xudng

5
ddy thap. T4c nhan sdy ctia méi -
ving do mdi quat ddy vao ting
s
\

khoang phan ph&i ndm gita hai
thap sdy. Tir khoang phan phdi
t4c nhan di vao cdc chdp (kénh
gi6) 1p dudi réi chui qua 16p
hat dé thuc hién qué trinh siy, N
sau d6 di vao cac chép 16p trén
va di ra ngoai. Nhu vay qua

tiinh sdy & day la qud trinh

khong tuin hoan tic nhan sdy -\'\ﬂq

(str dung t4c nhan sdy mot l4n).
Tur thi gian sy ta tinh

dugc chiéu cao thdp sdy, tiét 2/

dién ngang cva cac thip phu

thudc vao nang suit sdy. Nang

suft gau tai 6 phu thudc nang

/

22 22U

SOOI NN
7 //////////////)

AR AN

suft sdy. Nang sudt gau tai / "
bang nang sudt sdy tinh trén VAt  yinh 484. Thép sy hat tudn hoan c6 dét
dm ban ddu cOng v4i nang suit néng hat bang éng khi déng iuc

cha dong hat héi tuu. Luu lugng  1- 8ng dn hat tusn hoan; 2- cira ISy san
tdc nhan sdy cua ting ving do phdm ; 3- cifa khéng khi véo; 4- ving sfy va
u‘mg quat dam nhiem. Can cit lam ngudi; 5- ving U; 8- quat hat thc nhan va
vao céc s6 lieu trén ta sé& thigt  hattrong 8ng khf dang i 8; 7- quat hut
k& he tho'ng Sﬂy thﬁp gdm: che khéng khfdivao cita 3 qua ving 4; 8- 6ng khi

N i N . 2

thép sdy, cdc gau tai, he thong ddng Iuc; 9- dong hat 4m; 10- tic nhan sy
N c6 nhiét dd cao; 11- khadng khi ngoai trai.

quat v..v sao cho dong bo. '
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Do sit dung tic nhan sy mot 14dn nén cdn lang Iphj nhiét luong.
Téc nhan sy théi thing vao khéng khi nén chi diing sdy c4c loai hat
khong san sinh bui ho3c khi ¢6 hai cho méi trudmg séng.

Nham ting cudng do trong qui trinh sy, ngudi ta lip them bo
phan nung néng nhanh vat sy nhu & hinh 4-54.

Trén hinh 4-54 ta thdy, qu4 trinh sdy dién ra nhu sau: Hat 4m
cong véi hat kho (hat tudn hoan) duge tAc nhan sdy c6 nhiét do cao cho
phép cudn 1én theo 6ng 8. Qua4 trinh tiép xic véi tdc nhan thi cdc hat
duge nang nhiét 4t nhanh, lugng 4m ty do di bay hoi theo t4c nhén

sdy. Khi vdo khoang 5§ thi hat roi
xudng chit déng, khi dé xdy ra
truyén 4m tir trong hat 4m ra bé mat
va truyén mot phain sang bé mat. hat
kho. Xu8ng d€n khoang 4 thi hat
tiép xic vii khong khi mit, & day
xdy ra qué trinh sdy va lam ngudi
hat. Quat 6 c6 nhiém vu tao ra ddng
khi doéng 13 tdc nhan sdy di trong

6ng 8 ¢6 van t6c 16n hon van t6c

ldng cia hat. Chiéu cao clia 6ng khi
dong luc quyét dinh thdi gian d6t
néng hat. Duong kfnh 6ng phu
thu6c vao ning sudt sdy.

Qua4 trinh sdy x3y ra trong he
th6ng & hinh 4-55 cling tuong tu
nhie & hinh 4-54. Ching chi khac
nhau & b6 phan d6t néng hat.
Khoang d6t aéng & hinh 4-55 ¢6
chiéu cao khong 16n, tiét dién
ngang di 16n va cé cdc 6ng nim
ngang dit so le theo 16p. Khodng
cach giira cdc 6ng vad dudng kinh

Hinh 4-55. Thap sdy hat tudn hoén c6

dét néng hat chuyén dong chém.

1- hat m; 2- hat tufin hoan; 3- san
phdm; 4- thap sy va lam ngudi;

§- khoang U; 6- tAc nhan séy;
7- khoang d6t néng hat, 8- gau tai;
9- quat; 10,11- quat; 12- khéng khf
ngodi troi
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cia chiing phu thudc kich thude hat, sao cho hat chiay cham hon roi tu
do. T4c nhén sdy c¢d nhiét d0 cao vira phai di nung néng hat khi chiing
chdy qua khoang d6t ndng.

Ngodi ra ta ¢6 thé sit dung thiét bi ting so6i hoic tdng s6i tudn
hoan dé d6t n6ng hat trong hé théng sdy thédp .

Nhin chung vdi sdy thip c6 tudn hoan hay khong tudn hoan hat
thi cudng do sdy phu thudc chi ¥&€u vao nhiét d¢ va téc dd tic nhin
sdy di qua 16p hat. Nhiét do tdc nhan sfy va thdi giap ti€p xic v4i hat
tuy thude vao timg Joai hat. T6¢ d6 tdc nhan sdy di qua Idp hat cang
16n cang t6t nhung s&é lam 16n th4t nhiéu nang lugng cho quat
va cudn t»n ca nhimg hat

nhe. Thong thudng ngudi ta
ldy t6c do6 tdc nhan sdy g{ 4
xuyén qua l6p hat tinh trén —;
dién tich tiét dien thip 1 e — 4 B
I o
wong ay hai tinh cho
im® dung tich thdp vio C:LL 'l/ ,
khoang 50 (kg/h). N N~

Cudng do sy trong |, ] + -
thip th&p hon so véi sdy ~ . t—\-l—
bing tang quay va sy ting , I
s0i, d& xay ra tic do bic ™~ 1%—
cdu hat trong thép, trd hrc -
16n. \ﬂ \\\0

Chi phf dién nang, Hinh 4-56. Thép sy dia quay
nhiét nang, luong khong 1- than (v8); 2- cac dia nhd; 3- cac dia to;
khi tinh trén sin phim va 4- phéu nap vét &m; 5- bé phan gat tran
tréen 1 kg 4m bay hoi nhy mdi dia; 6,7- c4c clfa cho tAc nhén sdy;
sau: 3,5 (KWht), 7500 8- cAp banh rang cén; 9- truc;10, 12-cac 8
(k.'/kg), 75 (l(g,/kg) cla truc; 11- vit t3i s3n phim
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Ngodi ra con mot
s8 dang thap sfy nhu thap
siy dia quay (hinh 4-56),
thap sdy tuabin (hinh
4-57). Thap dia quay c6
cfu tao gém truc thing
ding ¢ 1ap cAc dia trdon
c6 dudng kinh to nho
khac nhau dat xen ké.

Truc quay tron nhd
cdp banh rang co6n nhan
truyén dong tx dong co.
Tren mi dia ¢6 bo phan
cdnh gat tinh sdp xé&p
theo moét géc nghiéng
nguge nhau. Khi dia quay
thi cdnh gat trén dia to
gom VAt sdy vao tdm roi
qua 16 héng xubng dia
dudi; con & dia nhd dudi
thi cdnh gat lai ddy d4n
vit sdy dat ra ngoai va roi
xudng dia to ti&p theo.

C nhu vay, vat 4m
duge nap tir dia cao nhat,
san phdm kho 14y ra & dia
dudi cung tdc nhan sdy
dugc quat théi vao va hit
ra khoi thép.

Thap sdy tuabin
(hinh 4-57) c6 cdu tao
gém roto cé céc gid theo

~

s

Hinh4-57. Thép sdy tuabin
1 clta vao cia tac nhan sdy; 2- cia nap vat §m;
3- cita khi thai; 4- truc quat;
5 quat; 6- rdto; 7- clta thao san phdm; 8- vé thap;
8- khay



huéng kinh dé 14p duge cic khay hinh dé quat.

Giita cic dia cling tdng c6 khodng cach dé€ nguyén liéu bi gat roi
xubng dia & tang dudi dat léch vai dia trén. Vat 4m duge nap & tdng
dia trén cing, san phdm duge Hy & clra bén dudi dia dudi cung. Trong
1dng roto c6 cic quat dang tuabin I4p trén cing moOt truc ding. Quat
quay nhanh hon réto.

Ca hai dang thip siy-nay déu cd két cdu phic tap, ning sudt
khong cao.

4.4.5. Miy say thung quay

Qua trinh sdy trong may sdy thing quay ciing 1a sfy d6i luu. Sy
thing quay dugc 4p dung rong rdi dé sfy c4c vat dm dang hat, manh
vun cé kich thudc nho nhy dau d8, ca phé, ngo hat, dudng kinh, mudi
in, qua va cu cit nhd, g8 méanh, miin cua, cdt v.v. M4y sy thing quay
c6 nhimg wtu diém 16n nhu 1am viéc 6n dinh, ning sudt cao, rdt kinh t€.

CHu tao va hoat dong cia mdy sdy thung quay gém cé (hinh
4-58):

1 2 3/4 /5 ) 7 %
a/ /
l 0 -.._j:ﬁ‘ —— = ~
7 =
5 i Jd )
N 15 2 ”ﬁ v

14 13

Hinh 4-58. May sdy thiung quay
1- budng 48t tac tac nhan s8y 12 khéi 1o, 2- bd phén nap lidu vao thing sdy (nap vat edy);
3- ddm kin miéng thing; 4, 7- vanh dai 13n; 5- banh rang; 8- thiing sdy, B- cfa ndi vdi quat
hit khi thai cling hé thang xyclén va loc tdi; 9- canh dlo; 10- cifa 1y san phdm ; 11- cac con
13n chain 38 thiing sy khéng tut; 12, 16- con |3n d8; 13- déng co; 14- hép gidm 3¢ va banh
rang d&n d6ng; 16- hap dém kin hinh rang lvoc,
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Thing hinh tru lam budng sdy dat ném nghiéng, lién tuc quay
trong qu4 trinh sdy. Tuy tinh chit cia vat sdy, nang sudt ma chon cic
thong s6 dudng kinh D, chidu dai L trong khodng L/D < 30 véi

D < 3,5 m; géc nghiéng cla thdng 12 v = (?16 + -1% ) ; vong quay

n = (0,5 + 8) vg /ph. Bén trong thing c6 cic cdnh dio tron vat sfy. Vat
4m duge nap Vo déu cao, san phdm 14y ra & ddu thép cia thiung. Thai
gian luu cha vat sdy trong thing phu thudc viao duong kinh, chiéu dai,
g6¢ nghiéng, vong quay va cdnh ddo cia thing. T4c nhan sfy ¢4 thé 12
khong khi dugc d6t néng nhd caloriphe, khéi 1d. Chiéu chuyén dong
clia tAc nhan sdy c6 thé ciing chidu, nguge chiéu hoac cit ngang dong
vat sdy.

- Céc cdnh ddo (hinh 4-59), hinh dang vi cdch ldp chiing trong
thiing phu thudc vao vat sdy. D6i vdi vat sdy c6 kich thudc 16n, dé bdm
dinh vao thiing thi ding cdnh nang vat sfy lén cao r6i d6 xuéng tao
mua hat (hinh 4-59a). D6i véi vat sdy c kich thuée nhd hon, dé chay
thi dibng dang cénh nhu & hinh 4-59b, c, goi 12 cdnh phan ph6i. Hinh
4-59d 1a cdnh hinh quat dugc diing trong trudng hop vat siy cé kich
thudce 16n hon va ¢é trong luong riéng 16n. Hinh 4-5%¢ 1a c4nh déo tron
dung cho vat sdy c6 kich thudc nhd nhu bot.

Hinh 4-58. Céc dang cénh déo
a- canh pang, 46 b, c- cénh phan chia; d- cdnh hinh qual; e- cénh dao tron.

- Bo phan bit kin & ddu vi cubi thing quay. Nhiém vu.cba bo
phan nay 1a bit kin khe hé giita thang quay va bo phan ding yén J hai
diu thing nhdm chéng lai sy xAm nhap cla khong khi khi 4p suAt
trong thing nhd hon 4p suft khi quyén (khi ding quat hit) v khéng
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cho tdc nhan sdy xi ra ngoai khi 4p suflt trong thing 16n hon dp sudt
khi quyén (khi ding quat ddy).

Hinh 4-60 thé hién hai loai hop dém kin thudng diing trong m4y
sdy thdng quay.

Hop dém cd cdu tao nhu hinh 4-60a, bit kin t6t nhung cén chi y
chon vat liu 1am dém phai chiu nhiét khéng gdy t6n that ma s&t Ién,
dac biét khi bi néng len. Hop dém nhu hinh 4-60b bit kin nhd trd luc
cuc bo khong triet € nhung khong gy t6n that do ma sat.

Hinh 4-60. Céc loai hdp dédm kin
a- Dang vanh dai va dém; b- Hop cai rang luoc:
1- than thung; 2- vanh dai; 3- cac véng dém; 4- hop cai rang luac.

- He théng quat van chuyén t4c nhan.

Nhiém vu clia hé théng quat 13 tao ra ddng chdy cla tic nhan
sdy qua thing sdy c6 Ivu lugng ding nhu qu4 trinh sdy yéu cdu. Chiéu
chuyén dong clia tdc nhan sy cé thé ciing chiéu, nguge chiéu hoac cit
ngang dong vat sfy. Thong thudng ngudi ta chon ddong chay cha tic
nhin ¢4 chifu nguge v4i ddng vat sy vi nhu vay cdc hat vat sdy nho
va bui (trong loai vat sy nao d6) khong bi cubn theo nhidu. Trudng
hop tac nhan théi cit ngang 16p vat sdy (hinh 4-61) thi cudhg do sy
c6 tang nhung trd lyc d6i v6i hé théng quat bi tang thém = +.0 (N/m?),
hé théng cdp tac nhan siy cho thiing quay trd nén phidc
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. Hinh 4-81. T4c nhén di qua 16p vat sdy
1- cifa 1dy san phdm; 2- clim khf thii; 3- thung s8y quay; 4- cifa nap vat séy;
5 cifa vao tac nhan sdy; 6- vat sdy dang hat, manh nhé.

He théng quat trong miy sdy thing quay c6 thé 1am viéc theo
ché d6 hit, hodc vira hit vira ddy. D6i véi ché do hit thi trér luc phia
hit clia quat g6m trd lyc gay ra do: bubng d6t, bubng hod tron (néu tic
nhan 12 khéi 10), caloriphe (tic nhan sdy 12 khong khi néng kho),
thing sfy, 6ng din, cdc 46t md dot thu, d6i chiéu chuyén dong; trd luc
phia ddy do xyclon, loc tii, dudng 6ng va trd luc cuc bo gay nén. Nhu
vay & ch& 40 hat thi thung quay ludn c6 4p sudt chan khong tuy thude
vao B that trd It phia tnrdc n6. Véi ché do vira ddy vira hit thi he
théng quat c6 thé diéu chinh sao cho 4p sudt trong thing sdy 1a chan
khoéng & mifc tir (-5 d€n -25) N/m®. Mu6n tinh t8ng t6n th4t tr& luc ca
he théng quat phai dua vio két cdu cu thé va hru lugng tdc nhan s&y
cdn co (xem gido trinh Bom, quat, mdy nén; S8 1ay Hod céng). Thong
thudng trd luc ciia cym xyclon, loc tdi d3 chiém t (50 - 90)% t6ng trd
luc ciia cé he thong. ‘

- He théng din dong quay cho thing sdy. Trong lugng thing
quay g6m trong lugng thing (vo + cic cdnh ddo), trong lugng vat <~
chtra trong thing. M6men cin quay gém momen do trong lugng cua
khdi vat sdy bi nang l&n, do luc ma sét & cic con 1in dd, con 1an chan
ma s4t giita cap b4nh ring bi din 14p bén ngoai thing va binh rang din
nh4n truyén dong tir hop gidm t6c. Cong suit dong co phii thing duge
cAc mObmen cin quay cta thung sdy va momen cin dc sét cua g6i
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da banh rang din, bl t6n thdt do hop gidm t6c va truyén dong gay len.
- Tinh thiét k€ mdy sdy thiing quay theo c4c bude nhu sau:

1- Can cf ning suft, d6 &m ddu va cubi ciia vat s&y dé tinh lvong
4m bay hoi AU kg/h.

2- Lua chon tdc nhan sdy c6 nhiét do ddu va cudi phd hop véi
vat sdy di cho.

3- Tinh thiang sdy:

Thé tich clia thing sdy 14 V, duoc tinh theo diéu kién sau:

v =AY ) (4-108)
Ay

trong d6:

Ay - tai trong bay hoi 4m theo thé tich thdng, kg/m®. h;

Ay = (1 + 185) kg/m>. h - phu thudc vao vat sy, ché d9 sdy.

Chon hé s6 chita ddy .
B=0,15+0.2 (4-109)
buong kinh thing 13 D, nhd hon chiéu dai thdng 1a L, theo ty s6
sau:
LT (4-110)
D,
Luwu lugng t4c nhan 13 G duoc tinh theo diéu kien (4-111)
T
c;:zz)f(l—ﬁ)wt P, » Kg/s) 4-111)
trong d6: ' |
w, - t6c d¢ tic nhan sdy di trong thding sfy, m/s: 15y w, > 0,5
m/s;

/.- khéi lugng riéng cia tdc nhan sdy, kg/m®.

Chiéu dai L, duge tinh tir cong thiic (4-110) phdi bing gis trj cla
né dugce tinh tir (4-112):
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4V,
L=k ) @112)

t
Thoi gian sy 1A -

rzzﬂp_ U —uy ,
Ay 2+u tu,

(h) (4-113)

trong do:
[ - hé s§ chira ddy;
p - khéi lugng riéng trung binh cia vat sdy, kg/m’;
A, - tai trong bay hoi 4m, kg/m’.h;
iy, u, - 36 4m G4u, cubi clia vat sdy.
Nang sudt vat sdy dm [a V'
V,=ZL=F By, () (“-114)
Py
trong doé:
P - Khéi luong riéng cha vat sfy dm, kg/m?;
m, - nang suft tinh theo khéi lugng vat sdy 4m, kg/s;
w,- van t6c vat lieu di trong thing sdy, m/s;
F, - dién tich ti&t dién ngang cla thing sdy, m’.

2
F = n.D;

() (4-115)

Dudng di cha vat sdy trong thung khong phai 12 dudng thing, né
phu thudc vao vong quay n, dudng kinh D,, g6c nghiéng y cua thing va

hé s6 ning cao x clia vat sdy, nén ta co:
w, =x.nrgyD, (4-116)

x = 105 36i véi thiing khong c6 cdnh d4o hoac canh ddo nang d6 |

(hinh 4-59a)
x =20 d6i v6i cdnh nhu hinh 4-59b,c
x = 40 d6i vdi loai cdnh dang trung binh cta hai loai trén.



T hai diéu kién (4-114) (4-116) ta cé:
4.m,
2 .ﬂ.ﬂ'.D?.x,
Tir diéu kién (4-117) ta chon » thi sé tinh dwgec géc nghiéng y
hoac nguge lai. Thong thudng vong quay cua thiing 14 n ¢é gia tri nhu
sau:

nigy = 4-117)

n=1{0,5 + 8) (vg/ph).
G6c¢ nghiéng cua thang la ycé gid tri sau:

_ _'_;LJ
=570

Dung phuong phédp tinh bén d€ x4c dinh chiéu day cia thanh
thiing.

Cong sudt dé quay thing sfy 1A N dugc x4c dinh theo thuc
nghiém

N = 0,0013 DL, py.n.0, kW) (4-118)

trong d6:

D, - duong kinh trong cita thing sdy, m;

L, - chiéu dai thing sdy, m;

o, - kh6i lugng rieng cla vat sdy 4m, kg/m?;

n - vong quay cla thiing, v/ph;

o - hé s6 cong suit, phu thudc dang cénh va hé s6 chita ddy 5,

tra bang.

Bdng 4-3. Anh hudmg cia 6 vio dang cénh dio v2 hé s6 chita ddy

’?a_ngﬁnh ddo A 0,1 0,15 0,2 0,25
Canh nang, 43 .0,038 0,053 0,083 0,071
Canh phén chia ‘8" | 0,023 0,026 | 0,038 0,044
Canh dang quat & lo015 |o0018 |0020 |0022
Cénh d2o trén 0,006 0,008 0,010 ' 0,011
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1.5. SAY POI LUU CAC VAT LIEU ROI LUU DONG
4.5.1. Céic dinh Inat vé i dong ting soi va phut

Ta hiy khao s4t hién tugng sau ddy: D8 mot 16p vat lieu dang
hat 1én ludi nim ngang bén trong 8ng dat thing dimg, tiét dién ngang
cla 6ng c6 thé 1a hinh trdn, vubng, chif nhat; hat khéng lot ludi. Théi
khong khi di qua 13p hat chiéu tir dudi I&n, trang théi cla cac hat va ci
16p hat phu thugce rdt 16n vao van t6c cua dong khi di xuyén qua idp
hat (hinh 4-62).

Trén hinh 4-62 ta thdy, khi van 16¢ dong khi nhd thi lyc do né
sinh ra bé hon trong lugng hat nén cic hat dimg yén. Tang tdc d¢ dong
khi dén I&n dén gid tri x4p xi vin t6c ling clia hat thi s& xdy ra hién
tugng cdc hat dong day lam thé tich khéi hat I6n ien. Liic niy xem nhu
luc ddy clia dong khi can bing trong luong hat. Tang tiép van t8c dong
khi, ta thfy hién tugng
hat va khi chuyén
doéng giSng hét qui
trinh s6i (cdc bong khi
xuyén qua 16p hat réi
nd bung & bé mat 16p
hat, tao ra chuyén
dong manh liét va hén

don ciia hat. Trudng <)
hop i€t dién ngang Hinh 4-62. Anh huBng cia van tSc dong khi dén
6ng din nhé'), 1 ép h at trang thai I0p hat trén 1/di

a- hat dimg yén, b- thé tich khéi hat on lén;
¢- céc hat va khi chuy8n déng giéng hién tugng
561 -goi la tang sbi; d- phén iop

day thi c6 thé xady ra
hién tugng cic bong
khi nhap lai vé1 nhau
bén dudi cac 16p hat tao ra sy phéan 1dp.

Néu ta thay 6ng c6 i€t dién déu bing 6ng c6 ti€t dién thay d6i
nhu hinh nén ching han (hinh 4-63) thi s& x4y ra hién tugng phut cong
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v6i s01, tudn hoan, nén ta goi 12
s6i tudn hoan.

f\p dung hién tuong trén
dé sdy ta goi 12 sdy tdng s6i va
sdy tidng s6i tudn hoan. Cic qud
trinh nay cé trao d6i nhiét va
truyén 4m gilta tdc nhan sy va
vat sdy véi cudng do cao, thoi

gian sily gidm xulng, nang SBAL - ginp 463. Qué trink s6i tudn hoan
ting lén.

4.5.1.1. Pong luc hoc va sic cdn trong tdng so6i va tdng soi
tudn hoan

Khi ddng khi di qua 18p hat thi n6 chiu stc can khi dong do 16p
hat g4y nén. Trd luc khi dong phu thudc vao t6c do dong khi (hinh
4-64).

arh ap b
H g
el A
A c\L. 0 ,
o £ E
Y&l
p i
/ 1
/ |
7/ 1
4 5 WK
0 wt  we W=y
a) b)

Hinh 4-64. Anh hung cla (8¢ 35 déng kil d8n trd e khi dong cla IBp hat
a- khi s8y tdng séi; b- s8y tdng sbi tudn hoan.

Khi t6c d6 ddng khi W, < W'y thi 16p hat diing yén. T6c 40 tang
tir o d&n W', thi Ap ty 18 thuan véi binh phuong téc do. DO x6p cia 16p
hat 1a £ = 0,4, chiéu day 16p hat 1a H = const. Wy, goi 12 t6c do t6i
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han. Tang t6c d6 dong khi len Wy , > W’ thi Ap dot ngodt gidm di mot
gid tri ddng bing lyc lién k&t giita cdc hat, cdc hat bit ddu xa nhau va
qua trinh s6i xdy ra.

Ngugc lai ta gidm t6c d0 dong khi tir gid tri W, xuéng O thi Ap
gidam din ma khong c6 budc nhdy nhu khi tang. Didu d6 duge gii
thich nhu sau: Dé dua cac hat 1y trang théi tinh sang dong cdn nhiéu
nang luong hon (d€ khic phuc luc lién két gitta cdc hat) git cho ching
6n dinh chuyén dong.

Tang t6c d6 dong khi W >W’ dan tdi chiéu cao 1dp hat H tang
len 1am cho do x6p & cling 16n 1én (¢ = 0,55 - 0,75), trong khi d6 Ap
gdn nhu khong d6i. Khoang t6c do dong khi W' < W < W, 13 ving
s6i 6n dinh. Wy, goi 14 t6c do ling cla hat. Khi t6c d6 dong khi 12
Wy 2 Wy, thi hat bi cudn theo dong khi H = ac; 46 x6p dat gi4 tri 16n
nhdt, ch& d¢ ting so6i bi phé v va chuyén thanh ch€ d6 van chuyén hat.

Tuong tu trong siy phun tufin hodn ta cé d6 thi & hinh 4-64b.
Poan OA tng véi 16p hat dimg yén; khi ting van t6¢ dong khi Wy =
W?, thi cdc hat bi théi tung 1én, dén phén tiét dién Sng rong cdc hat bi
giam t&c d6 (vi dong khi bi giam t6c do) nén ching roi xudng gin ludi
d€ réi lai bi théi 1én. Khi 16p hat di bi thdi 1én thi trd hue cha né gidm
mac db vin tang van t6c dong khi tir W len WS t(ng v6i doan BE.
Khoang van t6c khi W dén W, goi 1a van t6c 6n dinh qué trinh s6i
tusn hoan. Tai diém B thi trd luc cha 16p hat 12 cuc dai.

Trong tinh toén thi€t k€ may sdy tdng soi va tdng sOi tudn hoan
thi cdc dai lugng: trd luc 16p hat finh Ap, trd luc 16n nhat Ap,,,, van t6c
t6i han (ldc bit ddu s6i) Wy, van t6c lidng W, (hinh 4-64a). Van t6c

diu W vacubi Wi (hinh 4-64b) la rt quan trong.

D6i vdi qué trinh sdy tdng s6i khong tudn hoan (ti€t dién ngang
c@ia 6ng 1a khong thay d6i) thi trd lyc Ap clia ting s6i duge tinh nhu
sau:

Ap=(p-po g (1 - &) H,, (N/m®) (4-119)
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trong d6:
P, Px - kh6i lugng riéng clia 16p vat sdy, tdc nhan siy, kg/m*;
g - gia t6c trong trudng, m/s’;
e., - do x6p cta 16p hat ding yén;
- chiéu cao cia Iép hat ditng yén, m.
Trong thuc t&€ thi su khic nhau gilfa Ap.., va Ap khi s6i 6n dinh
la khong nhiéu:

(Apuse— Ap) = (0,015 = 0,05)
_ Nhu vy Ap,,,. chi 1dn hon Ap khoing ti 1,5% d&n 5%.

D¢ tinh tdc d6 dong tic nhan ldc bit ddu qué trinh 501 ta can ci
vao s8 Reynold tGi han Re,

Ar

Re , = - (4-120)
150 1 —Z \/1—-7-3-Ar
£ £
trong d6:
Ar - s6 Archimedés;
£ - 40 x8p cua 1Gp hat:
VéGi £=0,4 (khi rai 16p hat bdt ky)
ta cé:
Ar
Re, =———— —— 4-121)
™ 1400 + 5,22 Ar

Lidc két thic qud trinh s6i chuyén sang ché d¢ van chuyén hat
g véi van t6c ling W, ta ¢6 gid tri chudn s6 Reynold ling Re;:
115
Re, = — A€ (4-122)
18+0.61VAr.e*™
Khi d6 x6p £=1, ta c6:
Ar

18+ 0.6JAr

Re, = (4-123)
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Ti (4-123) va (4-121) ta c6:
_ W _ Re _1400+522Jar
™ Wi Reyw  18+06VAr
Koo = (8,55 - 77,7) 12 ham s6 clia Ar.
K., cling c6 thé tra d6 thi & tai lieu tham khio [1}.

Ta ciing c6 thé tinh ty s& giita van t6¢c ling va van t6c t6i han
nhu sau:

K (4-124)

Wkw _ 01173 0.1016

75— (4-125)
W, 1+0.003734r%°

Cic diéu kién trén phd hgp vdi 16p hat sdy cing loai va khong
kh4c nhau m4y vé kich thudc.

D6i vai sdy ting soi tudn hoan (hinh 4-63) khi doan éng hinh
noén cut (budng sdy hinh nén cut) c6 géc nén @ = (30° - 50°), ty s6 gifta
dudng kinh d4y 16n D va ddy nhé 4, 1a D/d,= (2 + 4) thi ta ddng cdc
phuong trinh sau day:

Re,,= K .Re, (4-126)
Re,= K, Re, 4-127)
trong d6:
Re,, - chudn s6 Reynold 16i han (ing véi van t6c t6i han, hic bit
d4u s6i tudn hoan);

Re, - chuén s6 Reynold \ing vé6i van t6c 1ing;
Re, - chudn s6 Reynold ldc bit ddu qu4 trinh séi twdn hoin én

dinh.
0,82 01
D Q)
K, =03644 — -1 tg— 4-128
i M[do ] [8 2] ( )
K,=194K, (4-129)

Trd luc cha tdng soi tudn hoan l1a AP dugce tinh nhu sau:



AP =(0,64-0,7)g.p(1 - &) H, (4-130)
trong dé:
g - gia t&c trong trudng, m/s?;
p - khéi lugng riéng cda 16p hat, kg/m®;
&s, I, - 40 x6p, chiéu cao 1dp hat khi ditng yén trén luéi, m.
Sau khi d3 tinh dugc gid tri chudn s6 Reynold theo céc diéu kién

(4-121), (4-123), (4-126), (4-127) ta can ci vao phuong trinh chuin s6
Reynold ta sé tinh duoc van t6c 161 han W, Wy, clia tAc nhan sdy:

R .
Wi = ~—e;“ - (4-131)
b
Re, vy
' dlb

trong dé:

v - 46 nhét dong clia tc nhan sdy, m'/s;

dy, - dudng kinh trung binh cta hat, m;

Puong nhién khi tinh Re,,, Re., ta phai tinh Ar theo phuong trinh
sau:

Ar: d(papl()g

Vi Px

(4-133)

trong 46:

d - dudng kinh cia hat (c6 thé) 14y bing dudng kinh trung binh

dy,, duong nhién trong sdy ting s6i thi cic hat khong qué khic
nhau), m;

p - khéi lugng riéng ca hat, kg/m?;

Pk, Vi - kh6i lugng rieng, d6 nhét dong cha tc nhan siy, kg/m?,
m’/s;

g - gia t&c trong trudng, m/s’.

Pudmg kinh tuong duong cia cdc hat duge tinh nhu sau:
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dyg=3/——, (m) (4-134)
Tnp
trong dé:

m - khéi luong cta 1000 hat, kg;

11 = 1000 hat; .

p - khéi lugng riéng ctta hat, kg/m’.

Can ci vao nang suft sdy tinh theo nguyén liéu 4m, 1a tinh nang
sudt theo mé sdy, tir d6 xdc dinh chiéu cao 16p hat finh trén ludi 1a H,.
Chiéu cao H, phu thudc vao luu lugng tic nhén sidy (xem muc 4.2),
di¢n tich ludi (ghi); dién tich luéi cling dong thoi 13 dién tich clia
buong sy tdng s6i khong tudn hoan. D6 voi budng sdy tdng s6i tudn
hoan thi dién tich ludi chinh 1a dién tich ddy nhd clia bufing s&y hinh
non cut.

Dién tich lugi £ dugce tinh nhu sau:
B G

3600.W, 4 Py

L

, (m?) (4-135)

trong dé:

G - khéi lugng tdc nhan sy, kg/h;

W - van 18¢ t6i han cia tic nhan sdy, m/s;

Px - kh6i luong riéng t4c nhan sdy, keg/m>.

Sau khi xay dung bulng sy, tinh nhiét, tinh chon hoac thiét k&
caloriphe, thu héi sin phim , loc bui, ta x4c dinh hé thng sfy, tinh he
théng quat. Ta c6 thé chon hé théng quat ddy hoidc vira ddy vixa hit.
Quat phai c6 4p suft di d€ khic phuc moi tr& lyc cda hé théng, trong
d6 cd trd luc 18p hat va c6 luu lugng tic nhin sdy nhu da tinh.

4.5.1.2. Trao doi nhiét va truyén dm trong ting so6i

Qu4 trinh trao d6i nhiét va truyén 4m giira vat sy (cac hat) v
tdc nhan sdy trong tidng soi xay ra rdt manh. D6 12 k&t qua tifp xic.bé
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mat 16n gita cac hat rofi chuyén dong hdn loan trong dong tdc nhan sdy
chiy réi. C6 rdt nhiéu tac gia dua ra cac phuong trinh chuén s& Nusselt
dé€ 1Y d6 xdc dinh hé s6 tod nhiét « giiva tdc nhan s4y va céc hat:
Nu.l
a=—7" (kcal/m'h.do) (4-136)
ud

trong do:

A - hé 38 din nhiét cla tic nhan sdy (khong khi) 1y theo nhiét

do trung binh, kcal/m.h.d6;
d, 4 - dudng kinh tvong duong cua hat, m - tinh tir (4-134).
Chudn s6 Nusselt duogc tinh nhw sau:

-0,34
Nu =O,0151Fc°'“.Ref_’lfs[—H—J (4-137)
dl.d
Vi F, =30 + 100
H 0.4
Nu=00283F"° RelS [T] (4-138)
rd

Véi F, = 100 + 200
trong d6:
H - chiéu cao 16p hat khi s6i, m. d6i v6i hat ngil c6c ta c6 thé
chon H = (0,18 + 0,25) m, sau d6 tinh kiém tra:
F.=d,» 4“;'0"
vk Py
g - gia téc trong trudng, m/s’;
Py Pr - khi lugng ridng cla hat, t4c nhan sdy, kg/m’;
v - d0 nhét dong cha tdc nhan sdy, m’/s;
P Vx - tra theo nhiét dé trung binh.

(4-139)

Muén tinh chiéu cao H cia 16p hat ta dya vao phuong trinh
truyén nhiét sau:
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6ma.At

=A4U.r 4-140
oy ( )
Ti (4-140) ta tinh dugc khéi lugng hat # ciia hat nim trén ludi.
AU.r.p, 4,
m= oA (kg) ‘ (4-141)

rong d6:
AU - lugng 4m bay hai, kg/h;
r - nhi¢t ho4 hoi clia 4m, keal/kg: r = 825 (kcal/kg)
a - hé s 10a nhiét, tinh tir (4-136), kcal/m*.h.do;
d,_ 4 - dudng kinh tuwong duong cta hat, m;
o1 - kh6i lugng riéng cua hat 4m, kg/m’;

At - hiéu nhiét do trung binh gita bé mat hat va t4c nhan sy, do.

(lx. ‘rz)‘(txz ‘tz)

A= (4-142)
g, —ts
"
e, =ty
trong dé:
tg, g, - nhitt 46 dan, cubi cha tic nhan sdy, °C;
t, - nhidt dd cudi cia hat, °C.
Néutaldy s, = 1y, ~ Lhay 1y -1, =1,tacé:
ty —t
=t K (4-143)
Inty, ~1,)
Chiéu cao cta 1Gp hat khi s6i 1a H dugc tinh nhr sau:
H === (m) (4-144)

L
trong dé:
F\ - dién tfch luéi (ghi), m*;
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p' - kh6i lugng rieng chia 1p hat soi, kg/m?;

£ =750 (kg/m®) v4i hat ngil cdc.

N&u qué trinh sy 14 gi4n doan thi m ciing 12 khéi lugng hat 4m
nap mdi 14n viio budng sdy. D61 véi sdy lién tuc thi trén ludi (ghi) luon
c6 kh6i luong hat soi 1a m, khi d6 thdi gian luu trong t4ng soi cua hat
lan

2m

r= , (phiit) (4-145)
m, +m,

trong dé: m,, m, 12 kKhoi lugng hat dm, kho, kg/h.

4.5.2. Cac hé théng va thiét bi siy ting soi

Dua trén nguyén ly sdy tdng so6i di dé cap & cdc muc trudce,
ngudi ta thi€t k& hé thdng sdy tng so6i tudn hoan hay khoéng tuln hoan.
K&t cdu cu thé clia he (h6ng sdy phai phu hgp véi timg loat vat sdy, c6
ning suft cao, chét lugng t6t va khong gay 6 nhiém moi trudng, gid
thanh ha bao nhiéu t6t bdy nhiéu.

Miy sdy tdng s0i dugc dp dung rdt rong rdi dé sdy cic vat sdy
dang hat, dang bot nhio, dung dich, v.v. D6i v6i cdc vat sdy dang bot
nhio, dung dich thi phai ding cic vt mang dang hat trg véi vat sdy,
khong thdm nudce, chiu va dap va chiu nhiét. Vat sdy b4m dinh 1én bé
mat ngoai cla c4c hat mang (hat chd). Qué trinh sfy tdng s6i dién ra
d6i v6i cdc hat c6 dinh vt sdy dang nhido. Sin phim sdy thu dugc &
dang bot, duge thu héi nhd cdc xyclon va loc téi. C4c vat mang lai
dugc tron véi bot nhio dé siy tiép.

Cic hé théng m4y sdy ting soi cé cfu tao don gian, 1am viéc lién
tuc hodc gidn doan, cudng do sdy cao hon hin so véi sdy thép va sy
thing quay. Heé s6 toa nhiét theo dung tich 1a @, = (5800 - 12000)
(W/m*.d6, hé s6 bay hoi 4m trén dién tich w6 (ghi) 13 A, = (60 -
3000) (kg/m’.h), thdi gian sdy ngén, sdn phdm kho déu, chat luong t6t.

Nhuge diém clia may sdy tdng s6i 12 phai tao ra t6c do tdc nhan
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sdy du 16n dé duy tri qué trinh s6i lam tang chi phi ning lugng cho
quat. Tdc nhan sfy phai dugc cdp déu trén toan dién tich Wdi (ghi),
néu khong thi ch& do so6i bi phi va. Cén phdi ¢ cd cfu dio dé trinh
hién tugng céc hat lién k&t va bit bét 16 ludi cling pha v ch& do soi.

Phan loai mdy sdy tdng s6i dua trén cac dic diém nhu : 1am viéc
lien tuc hay theo chu ky, hinh dang tiét dién ngang cia bufng sfy 12
hinh trdn hay t1f dién, cac hat vira séi vira chuyén dich theo mot huéng
quy dinh hay khéng, budng sdy ¢6 mot hay nhiéu tdng s6i v.v.

Hinh 4-65 thé hién cdu tao he th6ng sdy ting s6i vdi bubng sy
c6 mot tdng s6i. Nguyén liéu dm dudc nap vao budng siy nhd vit tai.
Quat Idm viéc theo ch€ do ddy. Sin phidm chi yéu 14y ra & clra cia
bubng sAy, sin phim c6 kich thudc nhd bi cuén theo tic nhan sy dugc
thu h6i bing xyclén va loc tii, Céc cira 14y san phdm déu phéi ¢6 bo
phan ddng gié (14y sin phdm nhung téc nhan sy khong lot ra ngoai).

73

Rinh 4-65. Hé théng méy siy tang sdi
1- quat; 2- caloriphe; 3- Iudi (ghi); 4- vit tai nap lidu,
5- nguydn liéu &m (cac hat 4m); 6- bubng sdy tdng sbi;
7- xycion; 8- khi thai sach; 9- loc ti; 10, 11, 12- sdn pham khd; 13- khdng khi

Nang suft caa vit tai nap li¢u ding bing ning sudt clia he théng
tinh theo vat sdy 4m. Hé théng ndy cé cdu tao rdt don gidn d& vin
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hanh, né c6 thé 1am viéc lién tuc
hoac theo chu ky (ting mé). Trong
trudng hop sdy cic loai hat khé v3 thi
chi ¢6 cira /2 1a 14y san phdm , con
clra 10 va 11 12 bui. Thong thudng thi
bubng siy 6 1a hinh try; néu 12 hinh
kh6i hop thi tiét dién ngang nén la
hinh vuéng, tiét dién hinh chir nhat
thi canh dai khong nén 14y 16n gdp
d6i canh ngin, vi nhy vay dé tao ra
ving khong s6i. DEé han ch& c4c
manh sin phim {t bay theo t4c nhén
thi budng sdy hoi loe ddn vé phia
tren. Goc loe giita hai thanh bubng
sy bing 14°-16° (khéng nén 14y dén
20°).

Hinh 4-66 thé hien két cfu
bubng sdy ding cho qud tinh siy
ting so6i cAc hat khong d6ng nhit, dé
dinh bét tao ra cic khdi hat lam phd
v3 ch€ do so6i. Cinh dio 3 lién tuc
quay dé chéng su vén cuc cha céc
hat.

Hinh 4-66. Budng s8y mit 14ng sbi
cb cénh ddo hat
1- thc nhan efy do quat théi t6i; 2- usi
(ghi); 3- canh Q30; 4- khi thai di d&n
cac xyclon va Joc Wi; 5- nguyén liéu
&m; 6- co c&u nap lidu déng gié;
7- co céu thao san phim va déng gid;
8- truc canh do; 9- budng sdy

P& tranh hién tugng kho khong dong déu giira cdc ving trén luéi
c6 kich thuge rong (budng sy 16n) thi ta tao ra dong séi chay tir clra
nap liéu dén cira thdo san phdm. C6 rat nhiéu céch dé tao ra dong s6i
chay theo mot hudng trong bubng siy. Hinh 4-67 thé hién cfu tao clia
mdy siy ting s6i chiy theo ddng tir clra vio dén cira ra. Cdc hat 4m
dugc rét vao sdt thanh budng sfy chiy nhe xufng luéi. Tic nhan sdy 1a
khéi 15 tao ra nhd bubng A6t nhién lieu dang 16ng (ddu FO ching han)
duge quat 6 hiit. TAc nhan theo 8ng din /0 chui qua luéi va 16p hat,

tao ra qué trinh s6i chay cila c4c hat.
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S& di cdc hat vira s6i va vira chdy theo hudng tix clra vao dé&n cira
ra 1a nho dat luéi (ghi) nghiéng xudng mot géc tir 1°-4° vé phia cira ra,
déng thai thu hep dén lu6i.

Ngoai ra cé thé f/
tao ra qué trinh s6i va &
chiay ciia 16p hat bing ’ |
Iu6i khuyét va cénh
quay nhu hinh 4-68. 2
Céc hat lién tuc s6i trén \ —
lu6i gilta cdc cdnh, ‘g ° 5555 ?4 ¢
d6ng thdi bi cdc canh ] 1"
quay gat d&n ving ludi
khuyét r6i roi xuéng
cira thdo ra ngoai. Téc Hinh 4-67. M4y sély tang s6i chay
1- thigt bj dét; 2- budng dat ddu; 3- clfa nap vat sy

dang hat 4m; 4- budng sdy; 5- khi thai; 8- quat;

7- xyclén; 8- ca ciu thao san phdm ho#c bui;

9- bang tai san phdm; 10- kénh d&n tac nhan;
11- cla théo san phdm.

10

d6 quay cpa canh sao
cho thdi gian hwu cha
hat trén ludi ding bang
thdi gian sdy.

Néu trong bubng
sdy c6 nhiéu tdng s6i thi ta goi 12 bubng sy nhidu tdng s6i. Qu4 trinh
s61 & cdc tdng 12 nhu nhau, nhung nhiét do va dd 4m cta tic nhan sdy
cho méi tdng thudng 12 khdc nhau. Nhd céc 6ng chdy truyén, d6 d6c
cua ghi ma vat sdy dang hat t clra nap 14n lugt chdy qua céc tdng s6i,
khi da dat do kho thi chay ra ngoai.

Budng sdy nhiéu tdng soi cho phép diéu chinh ché do sdy (diéu
chinh nhiét d0, 46 4m cta tic nhin) cho phd hgp véi d6 4m clia vAt
. sdy. N6 rdt phit hap cho qué trinh sdy céc vat sy c6 lugng 4m liep két
cao, sin phidm kh6 d6ng déu. Budng s4y nhiéu tdng s6i c6 k&t cfu phitc
tap hon.

Hinh 4-69 thé hién c4u tao cha budng sdy nhidu tdng s6i ndm
ngang. N6 g6m c6 4 tdng s6i dat theo phuong ndm ngang.
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Hinh 4-70 thé hien
cfu tao cla bubng sdy
nhidu ting s6i thing ding.
Vit sdy 4m dang hat dugc
nap vao ting soi trén ciing,
san phdm 14y ra & tdng du6i
ciing. Cdc hat chay chuyén
tr tdng trén xudng tdng
dudi 1a bo phan chiy truyén
(hinh 4-71). Tic nhan sdy
dugc cdp riéng cho mbi
ting sau khi di qua ghi va
16p hat chiing theo khoéng
riéng réi cdng di ra cira trén
dinh bubng sdy.

Cudng do sdy trong
bubng sfy nhifu ting soi
cao hon bubng c6 mot tdng
s6i, C6 thé sy dén ham im
rdt thip d6i véi cac var sdy Hinh 4-68. Budng sdy tang s6i cb véch ngan

c6 luong 4m lien ket 16n. (cénh) hudng kinh quzy
: 1- clta thao san phdm; 2- canh quay;

B6 phan quan trong 3- Budng sdy; 4- truc cla canh; 6- cifara ca

trong may sdy tdng so6i la khi thai; 6- clfa vao cha tac nhan séy;
1u6i (ghi) phan phéi gi6. Dé 7- usi (ghi) khuyét

c6 qué trinh s6i d6ng déu

trén toan dién tich ghi thi 4p sudt tic nhan sdy phfa dudi ghi phai déu.

Diédu d6 din téi trd luc cuc bo cha ghi 13 ddng ké. P ¢6 trd luc 16n thi

t8ng dién tich 18 14y bing (3 + 10) % dién tich ghi. Dudng kinh 18 phai

nhd d€ c6 nhiéu 18 phan bg déu trén dién tich ghi. Dudng kinh 18 va s6

18 x4c dinh sao cho van t6c tic nhan sdy di qua 18 16n gdp (7 + 10) 14n
" van t6c ling cta hat c¢6 dudng kinh bing dudng kinh 18 ghi. Nhim
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phan déu tic nhan
sdy ta c6 thé lip
ghi phu bén duéi
ghi chinh  véi
khodng cach (50 +
60) mm. bDudng
kinh 16 trén ghi
phu bing va nhd
hon 25 mm, 3ng
dien tich 15 la

(40 + 50)% dien
tich ghi.

C4u tao cia
ghi phan phan phéi
gi6 rdt da dang
(hinh 4-72). Ghi c6 thé 13 tim thép
duc 13, hén tx cic thanh thép tron
ghép véi tdm thép duc 18, ghép lai ax
hai t4dm thép duc 18 1éch nhau cédch
nhau mot khodng nhd, g6m hai tdm
thép duc 18 diat cdch nhau (50 + 60)
mm va gia ching 13 cdc hat chiu
nhiét d6 16n x6n, ghi c6 thé 1a hinh
tron, vuong hay chit nhat theo tiét
dién ngang clia bufng sfy ting s6i.

Ghi c6 thé dit ¢8 dinh hoac
quay dugc dé d8 céc hat xuéng ghi
phia dudi nhu hinh 4-71a.

Tuy dang vat sdy ma sir dung
bo phan nap liéu cho pha hop. Dang
hat thi ta dung co cdu quay nhuw vit

Hinh 4-69. Buéng séy cé nhidu tdng s0i ndm ngang
1,2,3,4- cac ting sbi; 5- san phdm; 6- van didu chinh san
phdm chay nhidu hay it; 7- buéng sdy; 8- khi thai; 9- nguy&n
lidu &m; 10- nhidn liéu 1dng; 11- khong khi; 12,13- budng ddt

lé

1

A
NN
P 1~za!_s._1_‘_/
— )/ l
6A
Hinh 4-70. buing sdy sdy nhidu téng
s6i thdng ding

1,2,3- thc nhén sdy cdp cho ba tdng

80i; 4- vat sy 4m dang hat; 5- khi thi;

6- san ph&m

153



tdi, roto c6 cédnh quay trong
hop (mdy déng gi6). Dang bot
nhdo hay dung dich phun vao
cdc hat & tdng séi thi ding co
cfu thuy luc, dia vang v.v.

Tinh thiét k€ mdy sdy
ting s6i c6 thé thuc hién theo
céc budc sau: Dua trén co s& 1y

Hinh 4-71. Cac phuong phap cho hat
chdy chuyén

thuyét & muc 4.2 va cic dinh a.Diing ghi quay; b.6ng chdy chuyén cé
fuat vé tang so1 & muc 4.5. ca céu thée, c. 6ng chay chuyén.
anp s pnmn;
auou.ouuoa E""""% a-’-‘-‘.’.‘-’-“’-’-ﬁ %}ﬂig‘%&!ﬁh {
bt by ! b 1
a) b) e d)

i Hinh 4-72. C4u tso cila ghi
a. Han tir cac thanh thép tron; b. Céc thanh ghi; ¢. Ghi hal jap bling thép tdm duc i5; d.
G&m hai tdm thép duc 18, 0 gilta cb Bp dém bAng cac hat chiu nhidt
- Dua vao céc s& liéu di cho d€ tinh lugng 4m bay hoi 1a AU.
- Lua chon tic nhan sy 1a khong khf nong hay khéi 10.
- Chon bubng sdy mot hay nhiéu ting soi.
- X4c dinh téng t6n thdt nhiét.
- Dung qu4 trinh sdy thuc trén @6 thi /-d clia khéng khi 4m &é
x4c dinh lugng tdc nhan cdn thiét, lugng nhiét c4n cho qué trinh saiy.
- Xic dinh t6c 40 lam viéc cia t4c nhan siy theo diéu kién sau
day:

W= (3 + 6) Wy (m/s) (4-146)
hoac:
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WK= (0’1 - 0)3) wK.I! (mjs) (4‘147)
- Tinh dién tich lu6i F| theo diéu kién (4-148):

‘/
F, =X (m? 4148
L WK( ) ( )

V - thé tich tdc nhan sy, m?/s

- Tinh he s8 truyén nhiét va hiéu nhiét do trung binh giifra tac
nhan sdy va hat (vat sdy)

- X4c dinh chiéu cao I6p hat cdn cf vao khéi luong hat nam trén
{udi va dién tich luéi.

- X4c dinh kich thudc budng siy va thoi gian sdy, chiéu cao phia
trén ting s6i la H = 2H + (1,5 + 2), m.

- X4y dung h¢ 1th6ng sdy gém diy du cédc trang thiét bi nhu:
budng sdy, caloriphe (hoidc buéng d6t), budng hoa tron, tuyén &ng din
tdc nhan, cdc xyclon, loc tui, quat.

- Tinh t6ng t6n th4t trd luc cha hé théng dé chon quat.

- Tinh chon hodc thiét k€ co cfu nap liéu va thdo san phdm .

4.5.4. Céc dinh luat véi 16p rung

Chuyén dong rung dugc 4p dung dé ché tao ra cdc miy va thiét
bi nhu: sang rung dé phén loai hat, 1am toi hat, d6ng thing che thanh
phdm, van chuyén hat, sdy céc san phdm hat va dang hat.

Chuyén d6ng rung duge tao ra nhdy mdy rung. M4y rung gém bo
phén tao ra chuyén dong rung, bo phin rung (sing, thing, méng v.v.).
Khi ta d6 15p hat 1én bé mat phing c6 duc 18 hoac khong, nhin hoac
nhdm (tuy vdo ting muc dich) dang rung thi c4c hat cling s& chuyén
dong rung. Lép hat ¢6 chuyén dong rung phu thudc vio ciu tao va cac
thong s6 rung cia bé miat chita hat. Trudng hgp don gidn nhdt 1a
chuyén dong rung clia cic hat trén bé mat phing ndm ngang va rung
theo chiéu thing dimg. Khi d6 chuyén dong ciia mat phing so véi he
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toa d§ ding yén thoa min phuong trinh sau day:
Vv = Acos@ = Acosw.t (4-149)
trong doé:
A - bién do, m;
¢ - gdc pha, rad;
w - tin s8 gdc, rad/s;
1 - thoi gian, s.
Chuyén dong ciia hat so véi mat phang thod man phuong trinh vi
phén sau:
my" = -mg - mAw'cosp+ Ny (4-150)
trong dé:
m - khéi huong hat 12 hang;
g - gia t6c trong trudng, m/s”;
A - bién d6, m;
@, w - gbc pha, tin s6 géc, rad, rad/s;
N - phan luc vudng géc v6i mit sang tic dung I1&n hat, N.
Trudng hop hat khong tach rdi mat phing dang rung, nghia la
hat khong c6 gia t6c so v6i mat phang. Khi d6 vé tréi ciia phuong trinh
vi phan (4-150) bing khong va phan luc N, # O:
Np= mg + mAw? cosg ' (4-151)
Khi hat tich ra khdi mat phdng thi phin luc cda bé mit 1én né
bing khong (N, = 0). Nhu vay tiy (4-151) ta c6:

Awr=-_8% (4-152)
cosg
Tur phuong trinh (4-152) ta thdy, gia t6c rung nho nh4t khi hat
tdch khodi bé mit rung 13 (mg véi ¢ =0 va = rhaycosep == 1, khi dy
ta c6:

-1 (4-153)
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Né&u mat phang rung cé duc 18, ta thdi khi (t4c nhan sfy) qua, thi
hat s& chiu thém cdc luc nhu lyc cadn cha dong khi, luc diy
Archimedés. Lic d6 gia t6c d€ tdch hat khdi b& mat rung s& 1a K
_Aw P +P

g m.g

K’ (4-154)
trong dé:

P.- luc cén cua dong khi, N;

P, - luc diy Archimedés, N.

Khi K < I (khong thot gid), K < 1 (cé théi gié) thi hat ndm yén
trén mat phang rung. M6t hat nim yeén ciing c¢é nghia 12 ca 18p hat
ciing nAm yén (rung y nhwr mat phang).

Khi K =~ 1 hoac K' = 1 thi c4c hal trong 16p hat bét ddu cuya quiy
(xé dich so véi nhau) va ta goi d6 12 tan chay rung. V6i K > 1; K > 1
thi céc hat bit ddu chuyén dong hdn loan trén bé mat phang dang rung,
d6 chinh 14 trang thdi so6i rung.

& day ching ta dang xét vé sdy d6i luu rung nén chi xét véi X'
ma thoi. Chiéu va t6c do chuyén déng cha tic nhan sdy cé anh hudmg
16n dén chuyén dong s6i rung cia céc hat trén mat phing rung. D6i véi
cic hat ¢ kich thudc nhd hodc trong lugng riéng nhd thi nén cho téc
nhan sy chuyén dong véi van t6¢c nho hodc cho chiéu chuyén dong
Xuyén qua 16p hat tix trén xudng dé khong cubn theo cic hat.

Trong k¥ thuat sdy rung néi chung, ta c6 thé phan thanh cic loai
sau: '

- Sy 16p s6i rung trén bé mat ndéng.

- S4y 16p s6i rung trén bé mat phang khong duc 18, théi téc nhan
sdy doc mat phang.

- S4y 16p s6i rung trén bé mat phing c6 duc 18 va thdi tic nhan
s4y theo phdp tuyén (vubng géc) véi mit phing.

Quan hé giira chiéu cao dang cua 16p hat 1a AH, d¢ x6p &, bién
do rung A, tdn s6 rung v, thé hién nhu sau:
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Khi: A = (0,55 + 2,5), v= (30 = 80) Hz thi:
AH =548 A (4-155)

Trong sdy 16p s6i rung ma tic nhan sdy chuyén déng vudbng géc
vGi 16p hat tir dudi [en thi van tdc tGi han cBa dong tic nhan 1a W .

¢,63 ! 0,33 A 2
Wi =0.12[—p—j (—j (1”'33(1 ~0.9952% ] (4-156)
pl s v N g

trong dé:

0, 1. - kh6t luong riéng cla hat, 18p hat soi, kg/m®;

v - tdn s0 rung, Hz;

d - duomg kinh hat, m;

A - bién do, m;

w - tdn s goc, rad/s;

g - gia t6¢ trong trudng, m/s’.

Trd luc cha 1dp hat s6i rung 13 AP phu thudc rat nhiéu yéu t6
nhu d6 4m va dudng kinh hat, c4c théng s& rung, téc do dong tac nhin
xuyén qua lép hat:

s

AP:APGLAWA } (4-156)

g

trong d6:

AP, - trd luc ctia 16p hat anh;

A - bién d¢ rung, m;

w - tin s6 gbc, rad/s;

g - gia t8c trong trudng, m/s”;

n=041+0,198 d.p

Qu4 trinh trao ddi nhiét va chuyén khdi trong sdy tdng s6i rung
rdt phitc tap, kho tinh chinh xéc duge.

Khi bé mit rung ciing dong thdi 12 bé mat cdp nhiét cho cac hat
s6i rung (khong ding tic nhan siy) thi hé s6 tod nhiét « t bé mat
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néng cho céc hat chiv anh hudng bdi bién d6 A va tdn s6 rung v. Néu
trong 16p hat s6i rung c6 dat cdc b& mat truyén nhiét thing dimg (cic
cdnh tdn nhiét cha bé mat ndm ngang ching han) thi he s6 tod nhiét
gilra mit dimg va 16p hat sé cao hon so véi bé mat ndm ngang. Trong
trudng hop nay ta ¢4 thé tinh @ nhu sau:

a =K, (Av)"™ : (4-157)

trong d6 K., n, phu thudc vao vat liéu va diéu kién rung. Hodc ta cling
c6 thé tinh truyén nhiét tuong tu nhy sdy ting soi.

Khi bé mat rung khong phai 12 b¢ mat cdp nhiét thi qua trinh sdy
12 sdy ddi luu. Heé s& toa nhiét gira tic nhan siy va Idp hat soi reng Idn
hon tir (5-25) 14n so véi 16p hat ding yén. Hé s6 « trong trudng hop
16p hat séi rung duge tinh phy thudc vao chuin s6 Nu:

A 0.8 i 0,96
N14=1A16Re(—-] [V—“] (4-158)
H g
va
A 5 0.04
Nu=0.142Re[ i ] (4-159)
g
trong d6:

Re - chuin s8 Reynold, tinh theo diéu kién t8c 46 dong khi tdi
han dé c6 18p s6i rung;

A - bién d9, m;

w - tdn s géc, rad/s;

v - tdn s6 rung, Hz;

g - gia téc trong trudng, m/s’.

Khi chon cic thong s6 rung ta can c vao ch€ d6 s6i rung lién
tuc ciia 16p hat, thoa mian diéu kién sau:

Jrtpt 1< < Jrip 14 (4-160)

g
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trong d6:
P - s6 chu ky dao dong cuiia bé mat rung trong thdi gian hat bay
(thdi gian tir lic hat bi ddy ra dén lic ti€p xuc lai véi mat
rung)
Ta c6 thé chon cdc thong s& nhu sau:
Aw?=(13+5)
A =(0,5 + 10) (mm)
v=(5+50) (Hz)

Muon qud trinh s&9 tang s6i rung duge lién tuc, ta tao cho lop
hat vira s6i rung vira chay thco huéng nhit dinh. T6c d6 chuyén dong
cla 16p s6i rung phu thudc vao tinh chdt luu bién va d6 4m cia hat,
cdu tao clha bé mat rung (nhdn, xu xi, duc 18), géc nghiéng cla bé mat
rung, bién do va géc cla hudng rung v.v. T6c do cla ldp soi 1a W,
duge tinh nhu sau:

- Vé&i bé mat phang lién nhin:

W, :I(A.wcosﬁ‘h~i2 (4-161)
c

- Vi mit phang duc 18

w,, =K (4-162)
wig.f
- Vi b& mit cong xodn dang vit:
W,,=K;Aw.cos8 (4-163)

trong d6

Cic he K, K, K, va ¢ - x4c dinh bing thuc nghiém.

6 - g6c ciia phuong rung = 18°+ 40°.

[ - g6c nghiéng clta mat rung f=8°+ 10°

Cac budc tinh thiét k&€ may sdy 16p so6i rung cling tuong tu nhu
sdy tdng s6i, ngoai ra con phai tinh co cu tao rung trén co s cac s6
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licu nhu: A, w, v, 6, B, v.v.
Sau day 1a mot s6 may sdy I6p soi rung.

4.5.5. M4y sdy lop soi rung

Trong cdc may sdy 1dp sOi rung thi cAc vat sdy dang hat ciling
so6i, nhung su s6i cta 16p hat dugc tao boi bé mat rung hoac ké& hgp
gita bé mat rung va chuyén dong cia dong téc nhéan sfy. Can ci vao
dé mi ta c6 thé chia mdy sdy 16p so6i rung thanh hai loai: mdy sy 16p
s61 rung va miy sdy 16p soi rung khi dong.

M4y sdy l6p s6i rung va s6i rung khi dong ¢é wu diém la:

- Dung dé€ sdy cédc vat sy dang hat, mi€ng méanh c6 kich thudc
16n, dé dinh nhau, hoac kich thudc nhé nhu bot, hi¢u qua hon sdy ting
s01 binh thudng; vi cac vat sy nay cé ché do soi khong giéng nhau khi
sdy ting s6i binh thudng

- Qua trinh s6i rung va sdi rung khi dong rdt 6n dinh.

- Khong cén t6c do dong khi (tac nhan sdy) cao ciing s6i duge
nén it t6n nang lugng cho quat.

- Cuong d0 sdy cao.

Nhuoce diém cia loai may sdy ndy 13 c4u tao phifc tap, dat hon
mdy sdy tdng soi binh thudng.

He th6ng mdy sfy l6p s6i rung gém cdc bo phan sau:

- B& mit rung ma trén d6 16p vat sdy dang hat s6i rung. Bé mat
rung c6 thé 12 mét phang tron hodc dyc 156 dat nim ngang hay nghiéng;
mat cong dang vit xodn. Mat rung nhan truyén dong tir co cfu rung. Co
cdu rung gébm céc thanh dd bang 1 xo, b phéan tao rung thudng la luc
quén tinh do chuyén dong quay ciia khéi léch tim nhan truyén dong tir
doéng co.

- Toan bd bé mat rung cé 16p vat sdy soi rung duge dat trong
budng sdy, c6 cira nap lidu, clra thdo san phdm, clta quan s4t, cra 14y
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miu thir.

- He théng quat ddy, hiit hoac vira hiit vira ddy, xyclon, lgc tii,
v.v.

- B6 phan c4p nhiét 12 caloriphe; khdéi 10.

Hinh 4-73 thé hién c4u tao ctia mdy sy rung ndm ngang véi 16p
s6i rung chuyén dong ngang. Nguyén liéu 1a cdc vat sdy dang hat duge
nap vio cira 8 vao bé mat rung ging nhu sang rung. Tic nhan sdy
duge dua vao budng sdy 70 qua.cira 9, di qua sang xuyén qua lGp hat
s0i 161 di ra ngoai qua cic clra 7. CAc hat chuyén dong s6i nhd mat
rung (sang rung) va tic dong cha dong tic nhan sdy. Lép hat vira soi
rung vira cuay vé phia cira 6 thi kho. Bo phan tao rung 12 khéi lech tam
I quay trdn nhd dai truyén va dong co 2. Hop sy 10 dugc treo trén
khung 4 bing cic thanh 15 xo. Hop sy 10 cing rung v4i sing (mat
rung). Khung 4 duge bit xudng méng tua trén dém cao su dan héi. Téc
d0 chay cha dong hat s6i rung phu thudc vao géc nghiéng ctia sang,
bién d6 rung, tn s6 rung. Trong hinh 4-73 khéng thé hién hé théng
quat va caloriphe.

Hinh 4-73. May séy rung ndm ngang
1- b8 phén léch tAm quay tron tao rung; 2- dong ca; 3- méng may; 4- khung d3; 5- bé mat
rung duc 18; 6- clfa thao san phdm; 7- cac cla khi thii; 8- cifa nap lidu; 9- cifa vao clia tac
nhan sdy; 10- buéng (hdp) séy.

162



Hinh 4-74 thé hién cfu tao clia m4y siy 16p s6i rung thing ding,
bé mat rung c6 dang vit xoén quin xung quanh 8ng hinh tru thing

dimg, dinh canh vit c6
thanh vay dang vit dé
vit sfly khéng roi ra
ngoai. Kh6i hinh tru c6
cdnh vit dugc dat trén
bo phan truyén rung 2,
dinh duge treo bing
tac 10 xo 20 vao dinh
cia vo tru /. Khi bo
phin 9 rung thi kh6i
tru c6 cdnh vit ciing
rung. C4c hat 4m duge
nap vao canh vit thp
nh4t nhd phéu 2. Ldp
hat vira s6i rung vira
chay nguge lén cdnh
vit cao nhit thi kho r6i
chdy qua clra 17 ra
ngoai. B& mat clia vit
rung ti€p xic véi 16p
hat phai c¢6 do nhim
nhdt dinh va géc
nghiéng clia vit ciing
phdi phu hgp véi céc
hat dem siy. Dé 16p
hat vira s6i rung vira
chuyén dong lén thi
khéi tryu c6 cénh vit
phdi nhin xuéng r4t
nhanh d6ng thdi xoay
sang trdi va tra lai. Tan

®
@

[
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—
il Tk
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B! =
| |
16 Q D
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. =
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p==| -]
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= >
b24 =
€ il
9 = 3
& 7 6 5 4

Hinh 4-T4. M3y s8y I8p séi rung théng dung

1- v hinh tru d(ng yan; 2- thist bi tryén rung; 3- chan
a3 (gi4); 4- tAm chan d&; 5- méng may; 6- banh dai;
7- 16 xo nhip; 8- khdp ndi #d xo; 8- bd phén tao rung;
10- t&m phing; 11- blch; 12- ctia nap lidu; 13- kénh
van chuyén dang vit xodn; 14- dng tru; 15- ca quan
sat;16- clta iy mau thr (kim tra); 17- clta thao san

phim; 18- nip; 18- gi treo; 20- I xo treo
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s6 va bién d6 rung tuy thudc vao kich thudc va kh6i lugng riéng cia
hat. Thi gian sfy phu thuoc vao chiéu dai vit va t8c do di chuyén cha
16p hat rung. Nang suflt sdy phu thudc thdi gian sdy va chiéu rong tir
chan dén dinh vit. T4c nhan sfy c6 thé chuyén dong xoan theo 16p hat
rung, hodc tir 6ng trung tam di ra qua 16p hat s6i rung (hinh 4-75).

Khi c4nh vit rBng bén trong thi ta c6 thé c4p nhiét bing hoi nudc
néng. Trong trudng hop ndy ta c6 may sfy 1Gp s6i rung ti€p xic véi
mit vit néng Chinh 4-76).

| I |
:q/ Nam 7
=, | =
= 1./-
- | —

1 A ' i -
ST s
1
Hinh 4-75. Tac nhan sdy di ra lr 8ng tam Hinh 4-T6. M4y sdy 18p s6i rung tiép xtc
1- vit rung; 2- v& may; 3- khéng khf; 1- bd phéan tao rung; 2- nudc ngung; 3- vo;
4- caloriphs; 5- quat hubng truc; 4- vit rung d3ng thai 1a caloriphe; 5- hai nudc
6- san phém; 7- khi thai. néng bao hoa; 8- khi thai; 7- san phdm;

8- cac hat 4m; 9- dong co.

Méy sdy 1ap s6i rung néi chung ¢6 k&t cfu phiic tap, gid thanh
cao, nang suft sdy khong 16n. Nang suft bay hoi rieng trén mot mét
vuong bé mat lam viéc (b& mat rung) 12 Ap: Ap = 225 kg 4m bay
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hoi/m’.h (khi 1am bay hoi mot dung dich nio d6, c6 cdc hat nén). Nang
suft bay hoi 4m theo thé tich m4y Ia A,: Ay = 150 (kg/m>.h). Luong
t4c nhan sfy va nhiét lugng cén cho 1kg 4m bay hoi 1 G' = 50 (kg/kg),
gx = 4200 (kJ/kg).

4.6. SAY POl LUU CAC VAT LIEU ROI VA DUNG DICH
TRONG DONG LUU BONG

Khi ta cho céc hat rin hay 16ng & dang phan t4n vao dong khf ¢6
van t6c 1dn hon van 16c ldng clia hat thi ching bi cu6n theo dong khi.
Ngudi ta di 4p dung phuong phédp nay dé van chuyén hat hoidc sdy céc
nguyén liéu 4m dang hat. Khi siy thi dong khif chinh 12 dong tdc nhan
sdy. Qud trinh sdy xdy ra khi dong hat bay theo dong tic nhan sdy.
Diém khéic nhau giita van chuyén hat va sdy hat 1a: mat do hat khi van
chuyén 16n g4p hang chuc tham chi hang tram 14n mat d6 hat khi s4y.
Qui trinh sdy nhu trén, duge goi 1 sdy trong dong huu dong.

Can ctt vao dang c4u tao cha bubng siy va dang chuyén dong
cla ddng luu dOng ma ta chia ra: budng sdy 6ng, budng siy xody 16c,
budng sdy xyclon, buéng sdy phun.

4.6.1. Céc dinh lnat vé say trong dong luu dong

Trong muc ndy ta s& nghién ctu chuyén dong cha ci dong khi va
hat vé mat khi dong va sic can khi dong, truyén nhiét va chuyén khéi
gitta hat va khf (td4c nhén sfy), trén co s& d6 sé xay dumg c4c hé thong
sdy phd hop. '

4.6.1.1. Ddc tinh cia dong luu dong khi-hat

Xét theo phuong tién van chuyén thi dong luu dong khi-hat c6
céc dac tinh thé hién qua cdc hé s6 luu lugng kh6i lugng (), he s6 lhuu
lugng thé tich (4'), néng d6 khéi lugng thuc x, néng 30 thé tich x',
thanh phdn va dang cta hat, trd luc chinh dién ciia dong hat v.v.
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He s6 luu lugng cua dong luvu dong khi-hat la u, ' dugc x4c

dinh nhu sau:
_m o m
N‘GK *WK-PK F,
YV __m
a Ve - pwiF,
trong dé:

(1-164)

(4-165)

p,m,V - kh6i lugng rieng, khdi luong,thé tich cta hat, kg/m®,

kg/s, m’/s;

P Wi Vi - kh6i lugng riéng, van t8c, thé tich cha dong khi (tac

nhan sdy), kg/m’, m/s, m*/s;

F, - dién tich ti€t dién ngang ctia 6ng din (budng sdy), m>.
Néng 36 khéi lugng, néng 46 thé tich thyc 12 x, x' duge tinh nhu

sau:
m_m
X=—=
V' w.F,
, V m
X=—=
V' pwF,
trong d6:

V' - thé tich ddng hat phan t4n trong dong khi, m*/s;

w - van t6c cna hat, m/s.

Tir cac didu kién trén ta ¢6:
#' = ﬂ EL
P

‘ wx
I=X-p=/1-px7

(4-166)

(4-167)

(4-168)

(4-169)

Khi sdy thig<l kgkg; Khi van chuyén don thuin thi

#=1{1,5 + 100) hoic 16n hon.
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Hinh dang va kich thudc clia hat c6 anh huédng d&n chuyén déng
cia dong hat. Khi c4c hat 12 hinh cau thi kich thu6c hat 1a dudng kinh

d ciia hinh cdu. N&u hat khong phai hinh cdu thi ta ding dudng kinh
tuong duong d, 4

V
da=3 o, (4-170)
\/ . .

trong d6 ¥, 1a thé tich ciia hat, m>.

Ty s6 gita bé mat cdu ¢6 dudng kinh d,, va dién tich b8 mit
thuc cda hat goi 1 hé s@ ¢:

F. v
~Lo _4p3n
°F

h Fh

(4-171)

trong dé:
F- dién tich mit cdu ¢6 d, 4, m*;
F, - dién tich b& mat hat, m”.
He s6 hinh dang ctia hat {3 ¢ duge tinh nhur sau:
¢=a.l (4-172)
trong dé:
a; - bé mit riéng theo thé tich clia hat, m*/m?;
! - chiéu dai cta hat, m.
Ta c6:
6.J
= m 4-173)
¢ = 6 - khi hat c6 dang khdi 14p phuong hay dang cédu.
¢ = 4 - khi hat dang tru.
=72 - khi hat dang tru Ian (t4m)
@ = 0,77 - khi hat dang b4u duc.
¢ = 0,66 - khi dang cong.
¢ = 0,58 - khi dang thanh.
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@ = 0,43 - khi dang tdm mong (tru kim).

Heé s6 trd luc chinh dién cta dong luu dong khi-hat duge ky higu
12 &, n6 phu thudc vao rdt nhiéu yéu 16 nhu: hinh dang va kich thudc
cha céc hat, cc diéu kién chuyén dong clia dong khi-hat, chuyén khéi
gilta cAc hat va khi (t4c nhan sdy) v.v.

£ = 1(1.1(2[0.4621(3 f%o] (4-174)
e

trong d6 K, 12 hé sG tinh dén cic diéu kién day dac cua cdc hat dang
chayén dong va tic dung twong hd gitra ching véi nhau.

K= -x)y*" =" (4-175)
x' - n6ng d6 thé tich thuc;
¢ - do x6p;

K. - he¢ s@ anh hudng cia 6ng dan.
- Khi chdy mang:

K, = [1__‘1_]_5 (4-176)
D
d - dudng kinh ciia hat hinh cdu, n€u khéng phai hinh cfu thi 18y
dudng kinh tuong duong, m;
D - dudng kinh 6ng din, m.
- Khi chay 16i:

-3

K, = (4-176)

2
5)
D
He s6 K 1a sy anh hudng cta hinh dang c4c hat:
Ki=11-10p (4-177)
@ duoc tinh ti diéu kién (4-173).

Heé s8 trd luc tinh tir diéu kién (4-174) &p dung cho c4c hat dang
clu va bdu duc. D6i véi cic hat dang try, dang dia, miéng mong thi he
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s6 tré luc chinh dién duge tinh nhy sau:

=K,K, l,18+i Vi Re=0 + 2.10° (4-178)
¢ 12 Re

£ = KK{I.IQ-{-%J véi Re=0 + 10° (4-179)
(4

bic tinh chll yéu cta ddng luu dong khi-hat 13 van t6c 1ing cha
cdc hat. Khi Re <1 thi van téc ling clia hat 1a W, duoc tinh theo
phuong trinh cila Stockes:

=L8-d2 (P_Px)
18 vy Pk

, (m/s) (4-180)

Kl

trong d6:
g - gia t6c trong trudng, m/s%
d - duang kinh hoac dudng kinh tuong duong cia hat, m;
v - 40 nhét dong hoc ciia khi, m¥/s;
o - kKhéi lugng riéng clia hat, kg/m®;
O« - khéi luong riéng cia khi, kg/m®.

4.6.1.2. Khf dong hoc va stc cdn khi dong cia dong luu déng
khi-hat

Chuyén dong cta c4c hat trong ddng Iuu dong khi-hat duge xéc
dinh bdi cdc ngoat luc tdc dung 1én chiing nhu: trong lugng, sdc cin
clia dong khi, luc ma sdt giita cdc hat véi nhau, luc ma st giita c4c hat
va 6ng din, luc ly tAm khi chay trong 6ng cong.

Phuong trinh chuyén dong clia mot hat trong 6ng thing dimg va
ndm ngang nhu sau:

Vi 6ng thing dimg:

rd’ waém

dQ“‘ ) | + 4 -
—_—=1m — e — '181
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Véi 6ng ndm ngang:

d(m.W)_+§ nd* wai.z.d
dr T4 2

(4-182)

trong dé:

m - kh6i lugng hat, kg;

W - van t6c hat, m/s;

7 - thoi gian, s;

g - gia t6¢ trong trudng, m/s’;

£ - hé s6 trd luc chinh dién;

d - dudng kinh hat, m;

Wy« - van tdc tuong d6i clia dong khi so véi hat, m/s;

Px - kKhéi lugng riéng cia khi, kg/m®.

Cic ddu clia céc s§ hang bén phai clia (4-181) phu thudc vao
chiéu véc to van t6c chuyén déng véi trong lugng va van t6¢ tuong déi
cua hat va dong khi. D4u cia s6 hang bén phai cla (4-182) phu thute

vio chiéu véc ta van t6c chuyén dong va van t6c tuong d6i giita hat va
dong khi.

Bing phuong phép tich phan hai phuong trinh (4-181) va (4-182)
ta s& thu dugc cdc dic tinh chil y&u clia chuyén dong hat trong dong
hru dong khi-hat 46 12: thai gian chuyén dong cha hat trong thiét bi
(6ng) sdy, t6c do tuong d6i gitta hat va khi, chiéu dai doan ting tdc
v.v. D6 14 cdc thong s6 quan trong dé tinh thi€t k&€ may sdy dong huu
dong khi-hat. Viéc tich phan hai phuong trinh trén g3p khé khan 16n
b&i hé s6 trdy lue chinh dién £ . 13 hAm s6 ¢6 nhiéu bién s6.

Quan s4t chuyén dong clia hat tir cira nap liéu cho dén cira ra ta
thdy c6 giai doan tang t6c, giai doan 6n dinh va san cing 12 ling &
thi€t bi thu hdi sAn phdm. Tai clra nap, hat dugc dua vio ddng khi dang
chuy&n d6ng véi van t6¢ 16n hon van t6c ling cha hat, nén hat bi cuén
theo dong khi (tic nhan sdy). Tuy chiéu va do 16n cia van tdc hat (W)
va dong khf (Wy) ma hat chuyén dong nhanh thém hay cham lai. Trd
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Iuc khi dong hoc va vén t8c tuong d6i giira khi va hat ¢ gia tri lon
nh4t tai cla nap, chiing gidm din v6i st tang ddn cia van téc hat. Dén
khi ndo cic luc tic dung 1én hat 13 can bing thi hat sé chuyén dong
déu & diéu Kién van 16¢c tuong d6i giita khi vGi hat bing van t6c ling.

Chuyén dong cia nhiéu hat trong dong luu dong khi-hat phuc
tap hon nhiéu. Cac hat ¢6 trong lugng va hinh dang, kich thudc khéc
nhau s¢ chuyén dong khic nhau. Cac hat khong c6 dang cdu s& c6
chuyén dong xody, hat nhe chuyén dong nhanh hon hat ning. K&t qha
1a xdy ra va dap gitra céc hat.

Dai véi dong luu dong khi-hat trong 6ng thang ding dé xay ra
hién tugng “pitténg”. DS 1a hién tugng cic hat duge nap vao véi mat
d6 16n (hé s6 luu luong 2 16n) din tdi van t6¢ 1ang I6n 1&n 1am cdc hat
ding lai r6i nhap vdi nhau thanh timg khdi chodn toan bo tiét dign
ngang cia 6ng. Trd luc chinh dién ldc nay diing bing tr& luc cia 16p
hat ma dong Khi phai di qua. Van t6c ling ctia ca khdi hat (pittong)
nhd hon t 8 dén 9 14n van t6c ling cha ting hat riéng 18. D& trdnh
hién tugng tao pittdng thi nén lam 6ng sdy c6 tiét dién ngang 16n ddn
vé phia trén déng thai van t6c ddng khi 14y 16n hon van t6c 1ng theo
diéu kién sau:

W= 10,5 + 0,75 Wy, (4-183)

Su chuyén dong ciia ddng luu dong khi-hat trong 6ng nim ngang
thi van t6c dong khi di 16n d€ tao ra luc nang can bing véi trong lugng
ciia hat. Ty s6 giita van t6c dong khi Wy va van t6c hat W goi 1a he s6
trugt, ky hiéu 13 i, sao cho dat gid tri sau:

t

i = ﬂ =11+17
W R}
Cong thitc thyc nghiem dé tinh i, d6i v4i dong luu dong trong -
6ng siy ndm ngang nhu sau:

0,667 0,667
i =1+c| L -1 [-d—] 1420 (4-184)
Px D Fr+Fr,,
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trong dé:
0, Pe - khéi lugng riéng cla hat, khi kg/m>;
d, D - dudng kinh hat, dudng kinh 6ng, m;
¢ = 0,014 + 0,026 12 hé s§ phu thudc dang hat;
Fr, Fr,, - chuin s8 Phrud thudng, kic téi han duogc tinh theo W
va Wy .

Gia tri cua Wy 18y nhd nhat ma khong x3y ra ldng hat. Wy, dugc
tinh nho sau:

(UM
Wi :5,6D°'34d”'36[—£—j Mas (4-185)
Px
Khi dong lvu d0ng khi-hat di trong doan 8ng cong thl c6 su
tham gia cila luc ma sét giita cdc hat véi nhau va vdi thanh 8ng, luc ly
tam. Trong trudng hgp nay t6c do ti€p tuyé&n cla hat d6i véi cung tron
c6 ban kinh R dugc tinh phu thudc t6c 40 Wy va ty s@ trugt nhu sau:

-V6i Wy <20 m/s thi:

0,5
i =1 +o,165[-"’—51-] Re ™18 07 (4-186)
Pk R
Wi > 20 my/s thi:
0.5 d 0,112 '
i = 1+o,095(-'?—] (—] (4-187)
Px R

Ddi v6i budng sdy c6 dang xyclon hay xo4y 16c thi chuyén dong
clia ddng luu dong khi-hat cdn phic tap hon so v6i doan 6ng cong. Vi
trong truwdng hop ndy cdn ¢6 thém nhiéu thong s6 anh hudng khic niva
nhu: mat d6 hwu lugng u, dang va kich thudc clia bubng sdy, van t6c
dong khi-hat tir cira vao budng sdy. Khi mic d6 xody thdp thi dong hm
dong khi-hat di vao phia trén budng sdy, cic hat s& roi xudng ving
x04y clra ra & tm réi di ra ngoai. Khi mifc d¢ xody cao thi cdc hat sé
xody trong khong gian hinh vanh try. Dudi tic dung cua lyc ly tam nén
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céc hat ¢6 xu hudng dat ra thanh thiét bi (budng sdy). Nhd lién tuc nap
m&i dong hat nén céc hat & ving xody ciing tip trung & ving tam réi
theo cilta ra ngoal. Nhu vay ta thiy vai budng sdy dang xyclon thi hat
khong ldng trong xyclon ma trong dé xdy ra qué trinh sdy cdc hat
trong dong lvu dong.

Van t6c ddng khi 1am thay ddi ch& d6 khi dong c6 thé tinh theo
phuong trinh thuc nghiém sau day:

0,64 1,13
Re,, = 029([2] [%j Ar®® (4-188)
1 [¢

trong do:

h - chiéu cao cira vao xyclon, m;

d - duong kinh hat, m;

D - dudng kinh thiét bi xody (xyclon), m;

Ar - 56 Archimedes;

Re,,, - chuin s6 Reynold (5i han.

Ty s6 gitta kh6i lugng cédc hat dang xody trong thi€t bi va luu
lugng dong luvu dong chdy qua thiét bi duge goi 1a kha nang kéo dan,
ky hicu 1a g

q, =A 107Gy YY;— D705y (4-189)

w ~2.5 w -1
da=qam|1+ B[ Ko ] y[ = ] (4-190)
’ d'h!: WK.th u/K.th
trong dé:

A, B cc hé s8. A = 3 d6i v6i cac hat ¢6 d6 131 cao;

A = 1,45 + 3 cdc hat c6 d0 i nho;

B =0,7 + 0,9. B ~ 1,15 vdi cdc hat khong c6 dang cdu nhung gin
dang céu;

Wy, - t6c do cha ddng khi tai céra vao, m/s;




Wy - t6c d0 tGi han cta dong khi, m/s;

n-s6 clra vao xyclon (budng sdy dang xyclon).

Céc t6c do Wy ., Wi, déu tinh tir phuong trinh chudn s6 Reynold
d3 biét sau khi tinh duogc R, tir (4-188);

G, luu luong khi chay qua thi€t bi, kg/s.

Trong thi€t bi sfy phun, cic hat dung dich duge phun vao budng
sdy nhd cdc vdi phun hoac dia vang, tdc nhan sdy duge théi vao theo
phuong tiép tuyén, tr trén xubng hodc nguge lai. Cic hat dung dich
vira chuyén ddng theo phuong thing ding vira theo phuong hudng
kinh. Van t6c tuyét d6i ctta cic hat dung dich 1a W dugc tinh nhu sau:

W=y W, + W2, (m/s) (4-191)
trong d6 W, ., W, Ia van t6c cita hat dung dich theo hudng kinh, thing
dimg m/s.

W, W, duge tinh theo céc diéu kién (4-181), (4-182).

Trd tuc khi dong clia dong tuu ddng khi-hat chay trong cic 6ng
hay thi&t bi sy dugc tinh nhu sau:

AP = AP+ AP, (4-192)
trong dé:
AP - trd luc cla dong khi (tic nhan sdy);
AP, - t16 luc cia dong hat (vat sdy).
AP, = AP, + AP,+ AP, (4-193)
trong d6:
AP, - T6n thit trd luc do ma sat;
AP, - Tén thdt 18 luc cuc bo;

AP, - 8p sufft tinh cla cot khi (t4c nhan sdy), AP; duong khi cira
vao & trén va ngugce lai nd c6 ddu am.

APg =(1-x)px [[i%+ Zéj%’z—i gL] (4-194)
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trong d6:
- kh&i luong riéng cia khi, kg/m’;

X'~ nng d6 thé tich;

A - hé s6 ma st cla thanh &ng, thiét bi.

4 =0,0052 + 0,5Re™™* v6i 6ng tron va ch€ do chay cé

Re = (3.10% + 3.10°. ta c6 thé tra bang d€ tim A.

D. L - dudng kinh, chidu dai 8ng, thiét bi sy, m;

& - tr@ lyc cuc bo, tra bang;

W, - van téc dong khi di trong dng, thi&t bi, m/s;

g - gia t6c trong trudng, m/s™;

L - chiéu dai hodc chiéu cao dng, bubng sdy, m

AP = AP+ AP+ AP+ AP, + AP (4-195)

trong d6 AP, 13 t6n that 4p sudt do ma sat gilfa c4c hat vdi nhau, gilra
cdc hat vé thanh 6ng hay thi€t bi, gitta cic hat véi khi:

2
AP4 = /{‘*IL Y'—*p.w

: 4-196
TR ( )

A =21Fr%" . vo‘l > (20 +25)
trong dé: d - dudng kinh hat, m
0.5
A= 4,25(3} Fr o _véi % <(20+25)

AP 12 t6n that 4p sudt dé can bing trong lugng ciia c4c hat:
AP = px'.gL (4-197)

AP, AP, - t6n thdt déng hoc va tinh hoc trong doan tang t6c
(doan 6ng sat véi cia nap ligu).

AP, = (p— py I Wi l(ll (W, — Wi =W W, - Wy +Wy,)
" pF, (w. - W+WK,XW —W —W,,)

(4-198)
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AP =— (W -W,) (4-199)

trong dé:
P, Px - kh6i lugng riéng cla hat, khi kg/m?;
F,- dién tich ti€t dién cu6i miéng doan tang t6c, m’;
m - khoi lugng hat kg/s;
Wy - van t8¢ dong khi & trude éng tang t6c, m/s;
W. W, - van t8c hat & cudi, dau dng tang téc, m/s;
Wy, - van tdc lang cla hat, m/s;
AP - (6n thdt 4p sudt tai chc trdf luc cuc b6 do hién dién clia cac
hat trong dong khi:

W2
APB :)'cp

(4-199)

trong dé:

Ac - hé s6 ma sét clia hat 1&n thanh 6ng.

bai vdi doan 6ng cé dudmg kinh D va cong véi ban kinh R 2
2,5D thi ta c6:

A =apFr®” (4-200)

trong dé:
Fr - chuéin s6 Phrud;

a - 1a hé s6 dang cit cong va vi tri cia né trong h¢ théng.
Trudng hop ddng chiy thay d6i tir phuong thing ding sang
phuong ngang thi:

0.5
a= 6,9[2]
R

Néu ddng chdy tr phuong ngang chuyén thanh phuong thang
difng thi:
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0,3
a= 4,1[2]
R

trong d6: D, R la dudng kinh 8ng, bin kinh uén 6ng, m
Chiéu dai ciia doan 8ng tang téc c6 thé tinh nhu sau:
W W -W, -W W, -Ww, +W
L =—* (WK _le)ln . K _(WK - WK.I)ln . Sl
2g U w, —w, W, W, - Wy +W,,

(4-201)
W, = 0,95 (W, - Wy,

Pé tinh trd luc khi dong cia dong luu dong khi-hat trong thiét bi
xyclon ta dung biéu thic sau: '
. L W )
AP = A—(1-x')—/— 4-202
(= A (1-x)=S (4-202)
AP, = p..\"LWT_ (4-203)

Vdi Re = (3.10" = 1,3.10%) thi A = 0,0815Re .
D, R - duong kinh, ban kinh cia xyclon, m;

A - hé s8 ma sat cia thanh xyclon;

L - chiéu dai xyclon, m.

Trd luc khi dong cia bubng sfy dang xody 16c dugc tinh phu
thudc vao hé s6 trd luc cuc bo tinh theo van t6c d cira vao:

He¢ s trd luc khi khong tai:

_ —zi 2 O,S[DOJ-ZJ .
5_10,9[ - ID] > (4-204)

Khi ¢6 tai:

E={1+ 0.6;1{%]0‘35 [ Dg ]419({%]” +4.4exp(- 4.6D)}

(4-205)
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trong d6:
h - chiéu cao cla rinh xo0dy, m;
b - chiéu rong cia budng xody, m;
D, D, - dudng kinh cia vdng xody 16n nhit, nhé nhiil, m.

D6i vai budng sdy phun thi trd lyc cla cic hat ¢6 thé bd qua v
néng dé ciia c4c hat dung dich trong tic nhan sfy )a khong déng ké.
Nhu vay chi cé trd luc cta dong khi (tdc nhan say) trong thiét bi cong
vdi trd luc cuc bo & cira vao va cira ra.

4.6.1.3.Truyén nhiét va chuyén khoi doi véi dong luu dong khi-hat

Qu4 trinh truyén nhiét va chuyén khéi trong sy dong luu dong
khi-hat xay ra gitra bé mat c4c hat va tdc nhan siy (ciing 12 dong khi
van chuyén hat). Qué trinh truyén nhiét va chuyén kh6i c6 cudng do
16n nhdt & ving tir (2 + 4) m ddu tién ctia thi€t by (6ng) sy tinh 1ir cira
nap liéu, vi tron‘g khoang nay t8c do tirong d6i cla tAc nhin sdy so v6i
t6c do hat 12 16n nhét. Cudng d6 truyén nhiét va chuyén khéi giam dan
theo chiéu dai ctia thiét bi. O khoang céch tir (8 + 10) m tinh tir cira
nap liéu thi nhiét 46 va ham 4m ciia hat dat gi4 tri 6n dinh.

Dé tinh to4n truyén nhiét trong bubng sdy dong luu dong khi-
hat, ta dua vao cdc phuong trinh chuén s6.

Hé s6 tod nhiét a t tAc nhan sdy cho bé mit cdc hat duge tinh
nhu sau: '

A
a =N kealfm?n.de), (4-206)
trong d6:
Ak - hé s6 din nhiét clia tdc nhan sdy, kcal/m.h.d6;

d - dudng kinh cua hat hinh cdu; néu cdc hat khdc hinh cdu thi
14y duomg kinh tuong duong, d,,, m.

dy= ,/ % m) (4-207)
w
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trong dé V- thé tich clia hat khéng dang cdu, m*.
Néu céc hat c6 nhiéu dang khéic nhau thi dudng kinh d duge thay
bing dudng kinh trung binh d,,:

3
d, = g—j—”— , (m) (4-208)

trong d6:
d, - dudng kinh trung binh clia nhém hat thid i, (i = 1; 2...);
n, - 12 s6 hat clia nhém thit ;.
Chuén s6 Nusselt duge tinh nhu sau:
Nu=2+051Re®¥ ppo® (4-209)

trong dé: Re- chuin s& Reynold tinh theo van t6c ldng Wy, nén thanh
Re

Re, =—X1% (4-210)

trong do:
W,, - van t6c ddng khi 1am c4c hat ldng, m/s;
Vk - d0 nhdt dong cua tic nhén sdy 14y theo nhiét do trung binh
khi vio va ra khoi budng (6ng) sdy, m’/s;
d - duong kinh hat hinh cdu, m, n€u khong céu thi 14y d,4, nhiéu

dang hat thi 14y d,,, m.
2 -—
WKI=_1_.§d_.f_p_K , (m/s) 4-211)
I8 vy Px .

trong d6:
g - gia té¢ trong trudng, m/s’;
0> Px - kh6i luong riéng clia hat, clia khi (tdc nhan sdy), kg/m’ ;
Px - 14y theo nhiét d6 trung binh cha tdc nhan sdy;
Pr - chudn s6 Prant:
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Pr=tK (4-212)
a

trong d6 a 12 s6 din nhigt cha tic nhan sy .

Dién tich bé mat truyén nhiét ding bing dién tich bé mat cia
céc hat, ky hiéu 1a F;

F. _bm ,(mh) {4-213)
dp

trong do6:

m - ning suft sfy 14y theo san phdm (m=m,), kg/h;

d - duUng kinh hat cdu, m. (hoic d, dy);

p - kh6i lugng riéng cuaa hat, kg/m’.

Thoi gian sy 1a 7 duge tinh nhu sau:

3600Q
a.F A

» (8) (4-214)

trong d6:
At - hiéu nhiét d¢ trung binh gitra tdc nhan sdy va hat, d¢;
Q - nhiét lugng ma tdc nhan siy truyén cho c4c hat, kcal/h.

Nhi¢t lugng Q ding bing nhiét luong 1am lugng 4m AU bay hoi
va lam néng khoi hat.

T van tc ling W, ta tinh duoc van t6c tAc nhan sdy 12 W, nhy

sau:
W= 1,25 W, (m/s) 4-215)
hay Wy = 10,5 + 0,57 W, (v/s), (4-216)
Chiéu dai budng (6ng) sdy laL;:
Li=W¢-W) 7, (m) 4217

Chiéu dai t6ng cOng cha 6ng sdy 1a L:
L=L+L, (m) (4-218)
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trong d6
L,=0,5 Wy.d, (m) (4-219)
L, - 1a chiéu dai b8 sung, m.
Puong kinh 8ng sy dugc tinh nhu sau:

v )
D= |—K__ (4-220)
0,785W,

Vi - luu lyong tac nhan sdy, m’/s.

trong do:

Luu lugng tdc nhan sdy duge tinh tir chu trinh sdy thuc dung trén
dd thi I-d cha khong khi 4m. Néng d6 luu lugng trong sfy dong luu
dong ndi chung 1a nhd: p = 1 kg/kg.

D€ tinh to4n buéng sdy dong lwu dong dang xody 16¢, ta 4p dung
cAc phuong trinh sau:

- D6i véi ché do trén t6i han:
~0,3 [sA %] -0.16
Nu= 0,047Ar“°'l(2} (ﬁ) [ﬂ—} (@221
d d Gur
- D6 véi ché d6 dudi t6i han:
D -01 h 0.1
Nu=0,019 Re®® Aﬁ”[ﬂ [2) (4-222)

trong d6:
s VA gay duoc tinh 6 (4-189) va (4-190);
Ar - chudn s6 Archimedés;
d, D - dudng kinh hat, dudng kinh thié&t bi xody (xyclon), m;
h - chiéu cao cira vio, m;
Re - chudn s6 Reynold.

DE tinh nhiét trong sdy dong lwu dong khi-hat ta ciing cé thé
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dung hé s6 to nhiét theo thé tich budng sy 12 ay:
a, = a.ax, (kcal/m’.h.4o) (4-223)

trong d6: ‘

a, - bé mat riéng theo thé tich cta hat, m*/m’;

o - h¢ s6 toa nhidt, tinh thong qua phuong trinh

chuén s6 Nu, kcal/m*.h.d6;

X' - nong do kh6i lugng xem (4-167).

Déi véi sdy phun ddng ngugc chiéu thi Nu dé tinh a va sau d6 12
a, tinh theo phuong trinh sau:

04
Nut= 5,688 —2 o

4-224
P KF (WK,I T WK )0'8 ( )

trong d6:
m, - nang suft sdy tinh theo san phidm, kg/s;
P« - kh6i Iugng rieng cia tdc nhan sy, kg/m*;
F - dién tich (it dién ngang cia budng sy, m’;
dy,-dudng kinh trung binh clia nhiéu hat, xem (4-208), m;
Wy, - van t6¢c ddng khi khi c4c hat 1ing, m/s;
W, - t6c do khi 16n hon hoac nhd han Wy, m/s.

4.6.2. C4c hé théng siy dong luu dong dang ong, xyclon, xoay léc

Dua vao nhimg tinh todn di néu & trén, ngudi ta thiét k&€ va ché
tao cdc he th8ng sdy dong lwvu dong khi-hat. Ching dugc ding d€ sdy
céc vat litu dang hat, c4c loai hat, tinh bot, c4c ché& phdm sinh hoc v.v.

Pic diém chinh cta qué trinh sy ddong lvu dong 12 cc vat liéu
sfy luu lai trong budng sy ngén (thdi gian sdy ngin) nén ham 4m clia
ching thay déi khong nhiéu. Lugng dm bay hoi trong budng sdy chi
yéu 12 4m ur do trén bé mat c4c vat sdy. Thoi gian sdy ngdn cho phép
st dung tdc nhan say c6 nhiét do cao ngay cd véi vat sfy c6 tinh chiu
nhi¢t kém.
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He théng sdy lwu dong cb bubng sfy dang 6ng thudng dat thing
ding. Tic nhan sdy va vat lieu sdy cling chuyén dong tir du6i len.
Lugng vat liéu sfy va tic nhin sdy c6 trong 6ng sdy khong nhiéu vi
vay 6ng sdy con dugc ding dé€ sdy céc vat lidu dé chiy né. 6ng sdy
duge ddng d€ nung néng hat trong c4c hé théng sy thép hay sfy ting
s0i. Khi d6 n6 chi 12 mot bo phan ctia hé théng sdy thap hoic sdy ting
s6i (hinh 4-54). Trudc bubng sdy cé cira nap vt lieu s4y, sau buéng
sdy c6 bo phan thu hdi san phim va 1am sach khf thii. B6 phan tao ra
tac nhan sdy (khong khi néng hay khéi 10) va hé thng quat cling c6
cdu tao tuong ¢ nhu trong cdc hé thdng sdy khac.”

e s -
. P l

{ ' {L )
[ 0

Hinh 4-77. Hé théng sy luu ddng Hinh 4-78. Hé théng sy ddng lu dbng
dang éng dang 8ng ¢ tiél dién thay dol.
1- 6O phan nap liéu; 2- vt ligu séy; 1- caloriphe; 2- quat; 3- b6 phén nap fiéu;
3 6ng sdy. 4-xyclon; 5 loc tui; 6- khi thi; 4- buéng sy dang 6ng; 5- ddng co ni buf tur
7- san phdm nhe hodc bui; 8-sdn pham sdy;  foc (0i; 6- foc tii; 7- rita sach khi thdl; 8- chét

9- khéng khi; 10- quat; th3l: 9- cira 14y sdn ph&m; 10- clra x4 bui
11- caloriphe; 12- cda théng hodc l8y san ph8m nhe; 11- xyclon.
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C4u tao cu thé cha cic hé théng sdy dong luu dong rdt da dang,
tuy thudc vao tinh chét ché bi€n cha c4c sin phdm.

Hinh 4-77 thé hién c4u tao clia he théng sdy dong luu dong dang
6ng don gian. Trén hinh ta thdy: Budng sy 3 13 mot 6ng thing ding.
Khong khi ngoai trdi dwge quat 70 hit réi ddy qua Calorriphe 77 dé
tao thanh tdc nhan sdy lién tuc thdi vio 6ng sdy 3. Van t6c tdc nhan
sdy di trong 6ng phai 16n hon vén t6c 1o limg cia hat (W > W) dé
vira sdy vira ddy céc hat 1én xyclon 4. Vit liéu sdy dang hat dugc bo
phan nap lidu dang vit tai (c6 thé ding co c4u khic nhu roto, cénh quat
v..v) lién tyc c4dp vao 6ng sdy. San phdm sdy chi y&u dugc 1dy ra & day
xyclon 4, cdc méinh v& nho hon duge thu hoi & bo phan loc tdi 5. Vi ly
do n2o d6 cAc hat bj bic cdu va tic 6ng ngay doan nap liéu clia 6ng
s&y thi tamd cita 12 dé thong.

Nhugc diém cha he
th6ng sdy nhu hinh 4-77 la
cudng do cdy khong cao, vi
dong hat va ddng tic nhan siy
tuy ¢4 van t6c khic nhau
“nhung 6n dinh. Sy sfo udn
gitta dong hat va dong tic
nhan sdy cang 16n thi cuong
do sy cang cao. D€ tao ra x40
tron gilta khi va hat ting 1én
(van t8c tuong d6i gira khi va
hat 16n 1&n) ngudi ta ché tao
bubng (6ng) sdy c6 tiét dien bubing sdy thay d6)

thay doi (hinh 4-78). 1- khi d6t; 2- buéng d6t+ 3- bang 3i nap vét
Hinh 4-79 biéu dién hé  say; 4- 8ng séy; 5 budng sdy ting sbi tudn

thong sdy dong luu dong khi-  hoén; 6 khi thai; 7- quat; 8- xycion; 8- san

hat véi budng sdy cé tiét dién phdm sdy; 10- tac nhan sy la khoi 15;

ngang lén nhd khic nhau. 11, 12- khéng khi.

Thuc chdt 13 sy két hop gitta
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6ng sdy va budng siy tdng soi
tudn hoan. T4c nhan sdy 1a khéi 1>
(c6 b8 sung khong khi dé diéu
chinh nhiét do va do 4m). Vat liéu
sdy dang hat cho phép ti&p xiic
truc tiép véi khéi 1d (tAc nhén
sdy). Trong 6ng 4 chi y&u i qua
trinh nung néng vat sdy va lam
bay hoi 4m bé mat. Trong buéng §
cho van t8¢ gidm dén nén xay ra
qua trinh sdy ting s6i tudn hoan.
Khi cdc hat di khé thi ching bi
cufn sang xyclon t6i thdo ra ngoai
thanh sin phdm s4y. T4c nhan s{y
sir dung mot 14n r6i thai ra ngoai
(can lam sach truée khi thai).

Da6i vdi cac vat sdy c6 trd  Hinh 4-80. Budng s&y dang &ng nhidu cdp
lyc din 4m beén trong 16n (khé 1- t&c nhan séy i caloriphe hoic 16
truyén 4m tr bén trong ra bé mat a6t 461, 2- vét lidu sdy dang hat;
hat), nén sir dung hé théng sdy fh;":f’;;a n::t;':f b“ﬁ:g '5;'9
dong hn{ dong dang 6ng nhiéu cdp 6Ijk:l5‘th€li;l;g- qu;;th|::; y:
dugc thé hi¢n & hinh 4-80. Trong 9- budng I3ng thif hai, 10- bui hoac san
6ng sdy 3 chi y&u lam néng hat phdm dang bui; 11- sin phdm sdy;
va bay hoi 8m trr do & bé mit cic 12 dng diin hat; 13- 6ng sdy th(r hai.
hat. Do vén t6c dong khi gidm nén
hat bi 14ng & budng 4 r6i theo 6ng 12 chiy sang 6ng sdy 13 va gap tai
tdc nhan sdy. T budng 4 va trong &ng /2 13 thai gian d€ 4m t trong
truyén ra bé mit hat r6i bay hoi trong 6ng sfy /3. Sin phim sfy duoc
ling & bubng 9 va di ra ngodi qua cd cdu thdo sin phdm. Bui hoic sin
phdm dang bui s& ling & xyclon 8. Khi thai sach duge quat hidt va ddy
1a NgOAl.
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Trén hinh 4-81 ta thdy,
bubng sdy c6 cdu tao gbm
hinh tru "hai vo. Mit trong
cua vo 12 bé mat truyén nhiét
cho cdc hat va ca dong khi
tro van chuyén hat. Bén trong
vO ¢ vit vo tan, dinh cdnh vit
sat v4i mit trong caa vo. Nhu
vdy di tao thanh rinh xody
dang vit v6 twn. Dong luu
dong khi tro-hat chdy trong

rinh xody d6 tir dudi 1én tren, 19 f\\ ”

Trong qué trinh chuyén déng o

nhu vay, c4c hat lién tuc d4p Hinh 4-B1. Hp thdng s8y hwni déng véi
vao bé mat néng cua vb. Cac buéng sdy dang kénh vit xo4n
hat néng lén vi xay ra qué 1- may nap lidu (vat s&y), 2- vat sdy 4m;

. P —_ 3- vt s8y da khd (san phdm) tudn hoan;
trinh sdy ti€p xic va d6i . Ya y 42 kho (san phdm) ufm oan
4- san phdm; 5- xyclon; 6- khi thai; 7- déng

Nho vay cub‘ng d@ Siy trong co quay bd phan lam sach bén trong buéng sdy;
trudng hop nay khé cao. San B, 12- hai nuéc néng; 11, 13- nUdc ngung;
phim duogc thu hS6i nhd 9 nuéce1am mat khi thai; 10- thidt bi ngung
xyclon 5. Mot lugng hat khe  hoi nubc tir dong khi thai; 14- c8c tach nube;
duac tudn hoin va trén véi 15- khi tra b8 sung; 16- quat; 17, 18- nudc
c4c hat dm nap vao bubng sty rifa bén trong budng séy; 19- budng s&y.
nhim ting cudng qui trinh

s4y. Khf thai (g6m khf tro + hoi nuéc) duge dua qua thiét bi trao déi
nhiét 70 3é 1am maét va tich nudc dé i sit dung.

Nhuge diém clia he théng nay 1a cd cfu tao phic tap, khé 1am
sach bé mat trong cla vd (b€ mit trao d6i nhiét) nhét 12 cAc vat sdy c6
a0 dinh bét cao, t8n that trd luc 16n.

Hinh 4-82 12 cfu tao cla budng sdy ddng luu d6ng dang xody
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18c. Dong khi-hat di vao

rinh xody ngugc chiéu

kim déng hd r6i di ra

theo chiéu kim déng hé.

Dong khi mang hat d6ng

thdi 12 tAc nhan sdy, ng "2e7hdn
c6 the 1a khong khi ndng a0z, 4
hoac khaéi 1d tuy vao sin

phim siy yeu cdu. Lép
bubng sdy nay vdi
caloriphe hoac budng
d6t, hé thong quat,
xyclon, b phan 1am sach khi thai,
b6 phan nap liéu va thdo sin phim
ta s€ c¢6 h¢ th6ng sdy dong lwu dong
dang xody 16c. Hé thong sdy nay c6
trd Iuc nhd va nang sudt cing khong
16n (lvu hrgng tac nhan sdy cao nhét
12 7 (kg/s), va h¢ s6 luu lugng 1a u =
1 (kg/kg).

Ngoai ra cdon c6 budng siy
dong lvu dong dang xyclon. Ciu tao
cla budng sdy nay ciing giong nhu
xyclon ddng dé ling va thu héi sin
phdm hoic bui, nhung trong bubng
sdy dong luu dong nay thi cé vat sdy
(cdc hat) va tdc nhan sdy lién tuc
xody r6i theo 6ng tAm ra ngodi roi
mdi t5i xyclon 1ing. Bu6ng sdy dang
xyclon ¢6 chidu dai 16n hon chiéu
dai cla xyclon ling, tiét dién hinh
vanh khuyén giita 6ng trung tAm va

W N

Hinh 4-82. Budng s&y dong v dong dang xody 16c
1- ranh xody; 2,4- hai ndp; 3- hai bang thép
cudn thanh hinh xody I1&¢

’\"\jf

Hinh 4-83. Buéng s8y dang xyclon

1- tac nhan sdy; 2- vét sdy dang hat;

3- san phdm sfy va khi thai; 4- 8ng
tam; 5- vd; 6- ndp day khir tic néu cb.
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vo hep han so véi xyclon lang (hinh 4-83). Lip budng s&y xyclon véi
hé thdng quat, xyclon ldng, caloriphe hoac busng d6t, co cdu théo sén
phdm va nap liéu ta s& cé hé thong sdy dong luu déng dang xyclon.

4.6.3. Cac hé thong say phun

H¢ théng sdy phun gém c6 budng sy phun, b phan nap lieu 1a
nhimg vdi hoic co cdu phun, hé théng quat, caloriphe dé cdp nhiét cho
t4c nhan sdy, bo phan thu héi sin pham sdy.

He¢ théng say phun dung dé sdy céc dung dich, huyén phii, kem
phan tin. Trong cong nghiép ché bién thyc phdm, hé théng sdy phun
ding dé sfy dung dich sita d4 téch bd thanh sita bot, 1dng doé tring ga,
ca phé hoa tan, nude qua ép cic loal, ndm men, vitamin v.v.

Nhoy cdc bd phan phun ma nguyén licu sfy duge phun thanh
nhimg hat rdt nhd vio dong tic nhan sdy di trong bubng sy lam tang
st ti€p xic gira hai pha. Nho vay ma cudng do sy rit cao, thdi gian
sdy ngén, sit dung tac nhan sfy c6 nhiét dd cao. San phdm sdy phun c6
chit lugng cao, x8p, d& hoa tan, tién cho sir dung va ché bién. D& dang
chon lya c4c thong s6 ché d9 sdy(nang suit, kich thudc hat phun, nhiét
do sy, thii gian sdy, kich thudc va dang buéng sdy).

Heé th6ng sy phun c6 nhimg nhuge diém nhir sau: luu lwgng tac
nhan 1dn, t6n kém trong khau chudn bi dung dich (nguyen li¢u siy) va
hé théng phun cé gid thanh cao, hé thdng cé kich thubc 16n, nhdt 1a khi
st dung tdc nhan sfy c6 nhiét do thip.

Sau day ching ta chi cAp dén cic bo phan quan trong cla hé
théng sdy phun nhur co cdu phun, bubng sfy phun; cic hé thong quat,
caloriphe, xyclon thu héi san phdm, lgc tdi v.v, ciing tuong ta nhw céc
hé théng sdy khéc. T4c nhin sdy tuyét d6i sach, sin phidm sdy phai
duge thu héi dén mic cao nh4t dé trdnh ling phi v 6 nhifm moi
trudng. Chudn bi nguyén liéu sdy (dung dich dem phun) 12 m6t cong
doan cta day truyén cong nghé ché bién thuc phdm hoac dugc phim
V..
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4.6.3.1. Co cdu va phuong phdp phun

Nhiém vu ciia co cqu phun 12 phéi phun dung dich thanh cdc hat
phan tdn ¢6 kich thudc déu nhu yéu cu, nang sudt cao, 14u mon, dé
thay thé va gid thanh phi hop. Co cfu phun gbm: céc vdi phun thuy
Iuc, cédc loai dia vang, cAc voi phun co hoc.

Voi phun co hoc
néi chung ¢6 ciu tao don
gian (hinh 4-84), nang
sudt cao (4000kg/h trg

7

/0.
77

xudng). Cong phuc vu va |:§ %
chi phi niang luong thdp ?'Q §
(2 + 4) kW.h/t. Vdi phun // : NN
cd hoc cé cdc nhuge -1/ ;J?\\Q\\\\?‘*I

diém nhu sau: khé diéu
chinh nang suit, doi hoi
4p sudt phun cao, 16 nho

>

777,
NN
SN
Y]
(7%

nén dé tic. Voi phun co \Z

hoc thudng dé pﬁun céc \\ @

dung dich keo, dung dich al b)

c6 do r}hét 16n, khong Hinh 4-84. Vi phun co hoc

dﬁng dé phun céc loai a.Vol phun thanh dong hat: 1- kép néi;

huyén phu, cic loai kem 2-vd; 3- voi phun.

(bot nhao). b.V6i phun ly tam: 1- ng dan; 2- dai &¢;
Vo1 phun cé cdu 3- v§; 4- voi phun.

tao nhu hinh 4-84a lam

viéc theo nguyén tdc: dong chiy vdi t6c do6 rdt 16n phun vao dong khi
(tdc nhan sdy), do ma sdt 16n v4i dong khi ma dong (tia) long bi 16i
tung thanh cic hat rdt min nhe suong. D€ [am duge nhu vay thi 4p sudt
dung dich truSc vdi phun bang tir (2+-20) MPa va dudng kinh 18 vdi
phun phai nhd vao khodng (0,8+1,5) mm. Dudng kinh céc hat 1ong sau
khi phun 13 d=(20+100) um. D6 phan tdn phu thudc vao tinh chét vat
1y cua dung dich va khi (tdc nhan sdy), cu tao clia voi phun. D8 phan
tdn cang cao khi t6c d¢ phun 16n, 4p sudt trude vai phun cao, mat do
moi trudng khi cao.
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Voi phun co hoc ly tam (hinh 4-84b) c6 ap sudt 1am viéc thip
(0,2 + 0,5) MPa do c4u tao cta miéng vdi phun nén dung dich chay
xody vdi van tdc ly tam l6n 1am tung thanh c4c hat nhé. Dong hat phun
ra ¢é dang hinh nén véi géc dinh bang tir 90° + 140°.

Cac voi phun thuy luc duge Wimg dung rong rai hon (hinh 4-85).
Nguyén 1y hoat dong cia ching 1a dong dung dich phun ra gap dong
khong khi hoac hoi qué nhiét ¢6-mat do Idn. Do chénh léch t6c do ma
xudt hién luc ma sit }am cho dung dich phan tin thanh c4c hat c6
duang kinh 6 (6 + 7) pm. Vi phun thuy luc chia 1am hai loai: dp sudt
khi thdp P, < 0,01 MPa va 4p suft khi cao Py = (0,15 + 0,7) MPa.
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a) b)
Hinh 4-85. Vi phun thuy Iuse
a. Cap khi (tac nhan séy) béqg 6ng trung tam, dung dich di vao theo duding tigp tuyén:
1- clra c&p khi;, 2- ctta cdp dung dich; 3- miéng trong; 4- miéng ngodi, dia hinh nén.
b. C4p khi ngoai, cdp dung dich trong: 1- cla cép khi; 2- cda ¢3p dung dich; 3- dai 8c;
4- v3; 5- miéng ngoai; 6- miéng trong.

Loai thdp 4p c6 hé s6 luu lugng la: lkg dung dich cédn
(4 + 10) kg khong khf (tac nhan sdy). Loai cao dp 1a 1kg dung dich cén
(0,5 + 0,7) kg khong khi (tic nhan sdy). Vdi phun thuy luc thudng
dung dé phun héu hét cdc loai dung dich k€ cé b6t nhio loing, huyén
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phd. D diang diéu chinh ning suft va do phan tdn. Nhuge diém cua
chuing 1a: chi phi nang lugng cao (60 kWh/t), nang sudt khong cao, khi
tang ning suit len (600 + 650) kg/h ¢ anh hudng chiit it d€n 46 dong
déu cia c4c hat.

Dé cdp dung dich, huyén phl, bot.nhio loing dudi dang hat nhd
1i ti vao bubng sdy phun cdn ¢6 cdc co cdu dia vang ly tam (hinh 4-86
va hinh 4-87). Nguyén tic hoat dong cla dia vang ly tam nhu sau:
dung dich, huyén phi hay b6t nhdo lodng duge cdp vao gin truc quay
cua dia, dia quay tlr (4000 + 20.000) vg/ph tham chi 50.000 vg/ph.
Dudt tac dung cua luc ly tam nén nguyén liéu bi vang thanh mang
mong quanh dia vao moi trudng tic nhan sdy trong bubng sdy véi van
téc 14t 16n. Do ¢6 luc ma st cia tic nhan sy ma nguyén liéu bi xé
nho thanh cdc hat ¢6 dudng kinh trung binh d,, = (8 + 18) um.

DE c6 vong quay nhanh cho dia vang ta ding tuabin khi, tuabin
hoi, dong co dién cao t6c, hoac ddng co dién va hop tang t6¢c. Chi phi
nang lugng cho dia vang khong Ian (5 +10) kWhyt.

Hinh 4-86. Cac dia vang ly tam
a. Dia vang nhén: 1- 8ng nap lidu,

2- truc quay; 3- dia.
b. Pia vang co canh: - canh; 2- dia vang;
316 1&p tryc quay; 4- 13 nap lidu; 6- ndp.

) ¢. Ofa vng cb voi: 1- voi phun, 2- cac 8ng
nap lidu; 3- tryc quay; 4- dia vang.



I.// 7

aj b)

Hinh 4-87. Dia vang nhiéu tang
a. O7a vang nhiéu tng khéng canh: 1- nguyén lidu; 2- dia trén, 3- dia gilta;
4- da dubi; 5-16 1ap truc quay
b. Dfa vang nhiéu 1ang cb canh: 1- 18 1ap truc; 2- dia dudi; 3- dia gilta;
4- dia trén; 5- nguyén lidu; 6- cac canh,

Dia vang c6 bé mat nhan (hinh 4-86a) c6 thé 13m cho nguyén
lieu truot trén mat dia dan t6i t6c do ly tam giam khong tao ra duge
cac hat nho va ddng déu theo yéu cdu sfy. D€ tranh hién tugng trén
ngudi ta ding dia cé canh hoidc dia ¢é vdi (hinh 4-86b, 4-86¢). DE d4p
ing nang sudt 16n ngudi ta dung dia nhiéu tdng nhu & hinh 4-87.

4.6.3.2. Budng va co ché sdy phun

Viéc bd tri co cdu phun, clra cdp tdc nhin sy vao bubng sdy;
hinh dang va kich thudc budng sdy; phuong phép tdch sin phim sy ra
khoi khi thai v.v. C6 anh hudng I6n dén su hoa trén dong déu gita
dong tdc nhan sdy va dong hat vat liéu sdy; tic 1a dnh hudng 16n dén
cudng dg sdy, chét lugng va nang sudt qué trinh sdy.

D6i vGi cdc budng sdy sir dung vdi phun thi cich b tri vdi phun,
clra cdp t4c nhan sdy, cira 14y sin phdm, cita cho khi thdi duge thé hién
4 hinh 4-88.

Trén hinh 4-88a ta thdy, dung dich dugc cdc vdi phun thang
tir dinh buéng sfy xuéng, tdc nhan sfy dugc phan déu trén toan bo
tiét dién ngang cla budng sy nhd cé tdm chin duc 18. T4c nhan
sdy cd nhiét do cao chdy chum ldy dong hat dung dich phun ra tir
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cic vdi phun ciing chuyén déng xuéng phia dudi. Cic hat 1dng bi
d6t néng rdt nhanh dén nhiét dé bay hoi cia 4m, qué trinh bay hoi
xay ra minh liet. Lugng 4m ty do bay hoi hét, nhiét d6 tic nhan sy
giam xuéng bang nhiét d6 bay hai.

_ 4 4 ¥
—»|
IV
—» —» - . ¥ -
._’
a) 5) c) d) e)

Hinh 4-88. C4c buéng say st dung voi phun
a.Dong tac nhan sdy va déng hat dung dich cling chiéu, san pham va khi théi ra theo hai
cla riéng, b.Hai déng cung chidu, san phém va khl thdi ra cung mét cifs.
¢. Hai déng nguyc chidu; d.Déng hén hop; 8. Doéng hén hop.

Liic nay con lai cdc hat rdn ¢4 bé mat khé va bién thanh giéng
nhu “v4”. Sau d6 nhiét do bén trong hat ting lén bing nhiét d6 bay
hoi, 1am cho 4m bén trong bay hoi va pha va 16p “vd” d€ ra ngoai. Khi
dén cu6i budng sdy thi sin phidm sdy di ra theo cita ddy, tic nhan sdy
di ra theo clra bén dén xyclon va lgc tdi (n€u cén). Duong nhién cira
14y san phdm phai ¢6 co c4u vira 1y san phdm vira khoéng cho tdc nhan
sfy xi ra theo.

O hinh 4-88b, cic vdi phun hudng vio tAm buéng sdy, tdc nhan
sdy theo phuong ti€p tuy&n vao phdn dinh réi chdy xody cham ldy
dong hat. S&n phdm va khi thai ciing theo ctra ddy di ra. Phuong phap
ndy c6 nhuge diém la cic hat chua kho bi luc ly tAm lam dinh vao
thanh budng sfy, khi kho tao thanh 16p dédng ké, khi roi xuéng cé thé
lam téc cira ra.

Nhuge diém chung ctia ddng cung chiéu or trén xuéng 13 cén
chiéu cao budng s&y 16n hon loai khac.
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Pé6i véi dong cling chiéu nhu & hinh 4-88c ¢6 thé dung dé sdy
dong hat ¢6 kich thuée 16n hon hat trong dong ciing chidu. Kich thude
hat dung dich du 16n d€ van t6c ling ca né 1dn hon van t8c ddng tic
nhan sy di nguge tir dudi 1én. Dong hat dung dich di ddn xuéng dudi
bi d6t néng 1am 4m bay hoi. San phim ra theo cira d4y, khi théi ra theo
cira dinh. Do nguge chiéu va t6c do dong hat cham nén san phim dat
Aén do 4m rdt thdp (kho kiét).

Nhuoc diém clia phuong phép nay la cé nguy co cho san phim
néu nhiét do tic nhan sy cao qud mic cho phép.

Theo phuong phdap nhu & hinh 4-884d thi: ldc ddu dong hat mai
phun ra ciwuyén dong cling chiéu tir dudi 1én v4i tdc nhan sdy. Cic hat
dung dich cé kich thudc nhd bi d6t néng nhanh hon, 4m bay hoi nhanh
hon, nén ca san phdm vi khi thai theo clra dinh ra ngoai dé€ d¢n bo
phan thu héi. C4c hat ¢6 kich thude 16n hon thi: lic ddu chuyén dong
ciing chiéu tdc nhan sfy, sau d6 chdm din r6i chuyén déng ngugc
chiéu tdc nhan sdy (do van t6c ling Idn hon van t6c tic nhan sdy). Khi
da kho thi sin phim theo clra ddy ra ngodi. D61 véi cdc hat kich thuée
trung binh thi c6 quy dao chuyén dong phiic tap hon (lic lén, hic
xudng, lic lo ling). Khi kho6 thi theo tdc nhin sdy ra cira trén dinh.
Chiéu cao buéng sfy dugc tinh cho sfy khé cdc hat cd kich thudc 16n.
Vi trf ddt vdi phun phu thudc vio véan t6c tic nhan sfy va van t6c ldng
cha hat dung dich. C4c vdi phun ra dong hat c6 kich thudc bé phai dit
xa dinh buéng sy hon vdi phun ra c4c hat to.

Véi phuong phdp ddng hén hop nhu hinh 4-88¢ thi: lic ddu 12
dong nguge chiu, sau 1a cing chidu. Cic hat bé ¢6 quing dudng
nguge ngin hon so véi hat to, ciing nhd vay ma sin phdm kho déu. Sin
phim ra  theo cilta ddy, khi thdi va sin phfm min theo clra bén
canh di ra ngoai r6i dé&n thi€t bi thu héi san phdm min.

Cic bubng sfy st dung dia vang cdp dung dich dédu lam viéc
theo nguyén tic dong cing chiéu. Dia ving luén dit trén dinh tuoéng
sy (hinh 4-89). Chum hat vang ra theo mat phing nim ngang, tic
nhan sdy theo clra ti€p tuyén chdy xody chidm 14y cdc hat cing chdy
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xody xudng dudi. Bin 4 - ' b - ]
kinh clia chdm hat %
ving ra l1a can ct dé - - }
xéc dinh dudng kinh ”
bubng siy. Do dia {

a) b) 2 )

viang quay nhanh nén
né cing gi6ng nhu
chi€c quat hdt dong
tdc nhan sdy va cic
hat dung dich Ién trén. c. Tac nhan xody chum lén dfa vang t phia dud:
Néu dia vang dat gin d. Ly san ph3m nha cao

dinh s& din 1@ hién

twong dinh bét vat sy 1én dinh buéng sdy. Phuong phép c4p tic nhan
s&y nhu & hinh 4-89a, b, d di khic phuc dugc hién tuong trén. D6i véi
vat licu sy kém chiu nhiét thi cé thé c4p tic nhéan sdy theo cich nhu &
hinh 4-89¢. Miéng 8ng céip tic nhan sdy cong sao cho dong tic nhan
sdy chay xody thco chiéu quay dia vang.

Hinh 4-89. Budng s8y s dung dTa vang cép vat lidu sdy
a. Tac nhén sdy chay xody chum Ién dia ving, san pham
ra cung khi thai; b. San ph&m va khi thai ra khac nhau;

L4y sin phdm bing cdo nhur & hinh 4-89d 1am cho chiéu cao
budng sfy giam di ding ké.

4.6.3.3. Tinh thiét ké buong sdy phun
Tinh thiét k&€ budng sdy phun 13 tim dung tich, chiéu cao va
dudmg kinh ctua nd.

Dung tich buéng sy c6 thé tinh dua trén hé s6 tod nhiét thé tich
ay hodc cudng do bay hoi 4m theo thé tich A,.

Néu dya trén hé s6 toa nhiét thé tich a thi dung tich buéng siy
1a V dugc tinh nhu sau:

y-—2

ayAr,

, (m*) (4-225)
trong dé6:
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ey - hé s6 tod nhiét thé tich dugc tinh theo phuong trinh
(4-223);

Q - nhiét rong ma tdc nhan sy truyén cho c4c hat dung dich dé
lam bay hoi lugng 4m AU va lam ndng dung dich dén
nhiét d6 bay hoi, kcal/h;

At,, - hiéu nhiét d9 trung binh giira tdc nhan sdy va vat sfy (cic
hat dung dich), do.

Q= AU(600 + 0441, —1, )+ myc, (i, —1,), (keallh) (4226
trong 46:

m, - nang sudt sdy tinh theo san phdm sdy, kg/h;

t,, &, - nhiét d6 ddu, cubi cia vit ligu sdy, do;

Tg, - nhi¢t do cu6i clia tAc nhan sy, d9.

AU - luong m bay hoi, kg/h:

AU = my - m,, (kg/h)
m,, m, - nang suft siy tinh theo vat sdy 4m, kho, kg/h.

Aty= A1 (1 -X) + AX (4-227)
Aty 13 chénh léch nhiét d6 gitra tdc nhan sy va vat sdy trong

giaidoan t6c 46 sdy khong d6i Gng vé6i qué trinh thay d6i cda tdc nhan
sdy tr B d&n C' (hinh 4-90).

ty —1
A = K Ky (4-228)
In tKl -1,
e, ~4
1, - nhiét k& biu uét, °C;
t, duge tinh phu thudc vao d,.
000 AU
d, =d, + 204U o ke KK) (4-229)

GK
Gy - luu lugng tic nhan sdy, kg/h.
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A
Hinh 4-90. Qua trinh sy d61 s trong budng sy phun

[z,(r - z,,)— (tK2 - t2)

At, = T , (°0) (4-230)
X "

fK2 - tz
1, - nhiét d6 cudi clia vat sdy, °C

w'-w,

. !, =(sz —ru)w . +1,,(°C) (4-231)
1

w,, W, - d6 4m dfu va cubi cha vat sdy, %;

w' - 46 4m thuy dong clia vat siy, %;

X-laty 1& thoi gian sdy cta giai doan cé t6¢ d0 sy giam d4n so
v4i thoi gian sdy t6ng:

1
X= 4232
(1. —tg, Jw =»') ( )
2
1+ -
w'—w
t, +t w'—w <
(K' K'zJ( E)lnwz—wc
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trong d6:

w, - d® 4m cAn bang clia vat sy, %.

Sau khi 43 tinh dugc dung tich V cla budng sy ta tinh duge
chidu cao H, néu chon dudng kinh D ciia né, hay nguge lai chon H 6i
tinh D:

H= iv—,— , (M) . {4-233)
r.D*

H, D - chiéu cao, dudng kinh budng sdy phun, m.

Ty 1¢ giira ching nhu sau:

- D61 voi budng sdy dung dia vang ta chon:

—g-z (0,8 +1}; dia vang dat cich dinh t¥ (1 + 1,5) m

D2(2,8-34R., (m).
R - ban kinh chum hat vang ra tir dia, m.
- Da&i v6i bubng sdy dung voi phun ta chon:

%:(1,5 +2,5)v6i t6c 40 tac nhan siy di trong budng sdy

W= (0,2 = 0,5) m/s.

Khi mu6n thu sin phdm sdy c6é cdc hat véi kich thusc nhd min
thi ty s6 trén c6 thé 1dy tr 5 dén 7.

D4y nén cia budng sdy phun tuy vao sin phdm sdy,. phuong
phip thu héi san phdm.

Khi ding vdi phun co khi dé cip dung dich (nguyén lidu sdy)
cho bubng sdy thi cong suft dong co bom pittébng ding dé bom dung
dich dugce tinh nhu sau:

pgOH
i %l 1\ 4-234
10007 &W) ¢ )

trong dé:
p - kh6i lugng rieng cia dung dich, kg/m*;
g - gia t6c trong trudng, m/s’;
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Q - luu luong dung dich m'/s;
If - t8ng t6n that 4p lyc bao gbm cot 4p thuy tinh cOng véi t6n
that dudng 6ng, m cot chat long;
7 - hé s6 hiéu dung t6ng: n = (0,6 - 0,85).
Khi ta dung vdi phun thuy khi thi céng sudt nén khi duoc tinh
theo cong htdc (4-235).
Vil

N=388—X1
273y e,

In (4-235)

Y

trong d6:
V - luvu lugng khi nén, m’/ph;
7T, - nhiét 46 khong khi ngoai trot, °K;
P, - ap sudt khong khi ngoai trdi, at;
P, - ap sudt khong khi sau khi nén, at;
17y - hé s6 hiéu dung thé tich;
ne- he s6 hidu dung co khi;
7, - he s6 hieu dung chi thi.

Khi dang dia vang ly tAm thi cong sudt dong co quay dia duge
tinh nhu sau:

N=195110°Qw ‘ (4-236)
trong dé:
O - lvu lrong dung dich, kg/s;
w - van t6c dong coa dia vang, m/s.

Dé quay dia vang ta c6 thé ding tuabin khi nén, khi £y cong sudt
clia mdy nén khi dugc tinh tuong tu nhur cong thitc (4-235).

He théng quat dugc tinh sau khi thiét 1ap xong hé th6ng sdy
phun.
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ChuongV

Say rang
(Say trén bé mat vat néng)

5.1. QUA TRINH SAY RANG

S4y rang 12 qua trinh s&y ma vat s&y tiép xic truc tiép v6i bé mat
vat cdp nhiét va c6 dao trOn vat sdy hoic khéng. Phuong phdp nay
dugc vmg dung it rong rii trong dan dung vi cong nghiép dé sdy cac
vt dang rén r3i (cdc loai hat; rau, ci, qua, cdy bam nhd), cic loai bot
nhdo (dang kem), c4c loai dung dich (nudc hoa qua ép, stra v.v.).

Bé mat vat néng c6 thé phing, hinh long chdo, hinh c4u, hinh
tru. Nang lugng cdp cho bé mat néng c6 thé 14y tr ngon lira, nang
lugng dién, hoi nuge néng, nuéc ndng, trong d6 t6t nhdt la hoi nudc
néngva nude néng c6 nhiét do 16n hon 100°C. Vat ligu dé ché tao vat
néng phai c6 hé s6 din nhiét cao, c6 do bén co, nhiét va ch6ng an mon
cao. Nhiét d6 b8 mit néng dugc quy dinh phu thudc nhiét do cho phép
clia timg loai vat sdy. Trong mot s trudng hop ta ¢é thé ding vat néng
dang hat dugc d6t néng trudc 16i tron déu v6i vat sdy dang hat. Phuong
phip ndy c6 bé mat ti€p xic 16n va dong déu.

C6 thé két hop sy rang véi sfy d6i luu theo hai cdch: vira sdy
rang vira théi khong khi trén bé mit cia 16p vat sdy; sdy rang trude
(nung néng vat sdy) sau dé théi khong khi dé sdy theo phuong phap
ting soi.

Qua trinh truyén nhiét va chuyén 4m trong sdy rang dién ra nhu
sau: Nhiét lugng @ nguén nhiét cdp cho b8 mat néng (vat néng) réi
truyén cho vat sdy. Nhiét lugng ma vat sy nhin duge bang nhiét luong
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cén d€ nung ndng vat sy dén nhiét A6 bay hoi clta 4m va cfp cho qui
trinh bay hoi 4m. Qu4 trinh trén phu thudc vao c4c théng s6 nhu: nhiét
do, vat lieu va cflu tao clia bé mit néng; dién tich tiép xdc gitta vat sy
véi b& mat néng; do chifa 4m cha var sdy; nhi¢t d6 va do 4m twong 46
ctia khong khi (tac nhan sdy) théi trén b& mat 16p vat s&y (hinh 5-1).

Hinh 5-1.S4y trén b8 mat néng
1- hoi nube néng; 2- vat néng; 3- 14p vat sdy; 4- khdng kh( (tac nhan sdy); 5- nude ngung.

Trén hinh 5-1 ta thdy, Khi chiéu day cta lop vat sdy 1a ddng ké
va khong ddo tron, thi qui trinh truyén nhiét va truyén 4m phu thuoc
4t 16n vio nhiét d6 bé mat ti€p xiic clia vat ndéng ¢,,:

Khi 1, < (65 + 85) °C thi nhiét lugng tir vat néng truyén cho vit
sdy chii yéu bdng din nhiét.

Khi ¢, 16n hon nhiét d6 bay hoi cia 4m thi: 16p vat sfy ti€p xic
truc tifp véi vat néng s€ nhanh chéng dat nhiét d6 bay hai cia dm. Hoi
4m di xuyén vao 16p vat sy phia trén c6 nhiét do con thdp, chiing sé
ngung lai vA truyén nhiét cho 16p vat sdy d6. Khi nhiét d6 ciia toan 16p
vat sdy tang lén bing nhiét d6 bay hoi 4m thi hién tugng ngung dong
chim dift. Day 12 thai diém bt ddu giai doan sdy thd nhit (van t6c sy
khong ddi). Hoi 4m bay !&n s€ dugce tdc nhan sdy cubn di. Do truyén
nhiét tir vat ndng sang vat sfy khong di ma cudng d6 bay hoi 4m 16n,
lam cho nhiét d6 r cla vat sy & cufi giai doan sfy thit nh4t gidm
xuéng mot it (hinh 5-2).

Giai doan s4y thit hai ciing tuong tu nhu cdc qué trinh sdy khic.
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Hinh 5-2. Duing cong s8y u, va Hinh 5-3. Budng cong t5¢ db sdy 31‘_’ va

dudng cong nhiét do t dudng cong nhiél do t

Hinh dang ciia bé mat vat néng (bé mat tiép xtic) cé thé 1a mat
phang, mit tru, mat cdu. Tuy vio tinh chét vi dang clia vat sdy ma
chon dang vat néng cho phi hgp.

5.2. CAC KIKEU MAY SAY RANG

Viéc luya chon hinh dang clia bé mat néng, két cdu va hoat déng
cu thé cia mdy sdy phu thu6c vao timg loai vat sy va cé anh lén dén
ning sudt, chdt lugng va gi4 thanh cha sin phdm sdy.

Dé sy cdc vat sdy dang hat ta c6 thé dung mdy sy rang kiéu
thép dia thé hién & hinh 5-4. C4u tao cia miy g6ém than hinh tru thing
ding, bén trong c6 céc tdng dia dit ndm ngang. Céc dia déu 12 hinh
tron ¢6 18 & tam, nhung khdc nhau & ch8 ching ¢6 hai ¢ dudng kinh
ngoai va dudng kinh 18. C4c dia c6 dudng kinh nho va 16n dat xen k&
nhau; chiing déu 13 hop kim loai rdng trong dé dua hoi nuéc néng vio
va 14y nudc ngung ra. Trén mai dia c6 canh dio véi gbée nghiéng nguge
nhau va lién tuc quay theo truc thing ding & tam th4p. Vat sdy dang
hat dugc nap vao cira trén cung chay xuéng dia duét ciing. Nho cénh
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ddo ma dong hat chay Idn lugt qua céac dia tir trén xubng. VAt sy duge
rang trén cdc dia néng dén nhiét do bay hoi cia dm. Khong khi dong
vai trd 12 t4c nhan sfy chuyén dong tir dudi ¢n nguge chiéu véi vat
sdy. Am bay hoi di theo khong khi ra ngodi. Tryc mang céc cdnh ddo
quay dugc nhd hé th6ng gébm dong cd, hop giam tSc va cap bénh rang
nén.

Bé mat truyén nhiét cho vat sdy la tdng dién tich bé mat trén clia
cAc dia. Cin ¢ nhiét d6 cho phép d6i vai timg loai vat s&y ma chon
nhiét d6 mat dia va nhiét 40 ngung tu cia hoi nude cho phi hgp. Thaoi
gian sy phu thudc vao kich thudc dia, so tang dia, 16¢ d6 quay va géc
nghiéng cua canh dao.

Hinh §-4. M3y sdy rang kidu thap dta
1- cifa ldy san phdm; 2- khdng khi vac thap; 3- cac tdng dia; 4- hai nufc néng;
5- thAn thap; 6- cac canh d30; 7- cifa nap vat sfy 8m; 8- cla khi thai; 9- nudc ngung;
10- hdp giam tdc; 11- d8ng co; 12- cidp banh rdng nén; 13- truc quay.
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Néu khong khf d6i Iuu tu nhién thi viée thodt 4m tix vat sdy s€
chiam hon déi luu cudng bitc.

M4y sdy rang kiéu thip dia c6 cudng 46 bay hoi 4m theo dién
tich cdp nhiét (dién tich mat trén cta cic dia) khéng cao: Ag= (1,5 +
8) kg/m*.h. HE s6 tod nhiét c6 didu kién tir mat dia cho vat sfy la
a = (35 + 85) W/m* do.

M4éy sdy rang kiéu thdp dia tuy cé t6n nhiéu vét liéu ch€ tao
(do Ar nhd) nhung it tiéu t6n nhiét lugng trén mébi kg 4m bay hoi: ¢ =
(700 + 1000) kcal/kg.

Cong suit dong co quay c4c cénh ddo phu thudc vao sdc can cla
vat sdy 1&n cdc canh ddo, ma sat cla 8 d truc, hé s6 hiéu dung cla bo
truyén dong.

Hinh 5-5. Méy s8y rang hinh try ndm ngang.

1- budng sy hinh tru hai v3; 2- cac ca cdp hoi nuéc néng; 3- trye canh ddo;
4- hop gidm t8c; 5- cla thoat khi va dm; 8- clra nap vét sy dang hat; 7- d8ng co;
8- cdu tao cilia canh ddo; 9- cac cla xA nubc ngung; 10- tay quay md clta thao

san phdm sdy; 11- clta san phdm sdy. -

Hinh 5-5 thé hién mdy sy rang ndm ngang c6 cdnh déo. Budng
sy 12 thing hinh tru hai v& nidm ngang: Vit sy dang hat dugc nap qua
cira phia trén, san phdm thio qua cira phia dudi. Hoi nudc néng duge
cdp vao khong gian giita hai vd bing cdc cira phia trén, nudc ngung
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dugc x4 qua céc cira phia dudi. B mat truyén nhiét c6 thé 14y bing bé
mit tfrong cua vo trong. Vat sdy lién tuc duge ddo trén nhd cdc cdnh
ddo 14p lien ti€p trén truc quay cham nhd dong co va bo truyén dong.
M4y sy loai nay lam viéc gidn doan (theo mé), nang suft khong
16n. Cudng d6 bay hot dm trén dién tich b mait truyén nhiét 12
Ag= (3 + 25) kg/m*.h. He s6 tod nhiét tir b& mat néng cho vat sy 12

= (35 + 120) W/m?.do. Nhiét luong cén cho méi kg 4m bay hoi 12
g = (6300 + 9500) kJ/kg.

Ddi vai céc val sdy & dang dung dich, bot nhio, ta cé thé ding
mdy sdy tang quay (hinh 5-6 va hinh 5-7). Thong thudng tang hinh tru
duge d6t ndng tir bén trong bing hoi nudc, vat sdy duge cdp vao mat
ngodi dudi dang mang mdng déu. Tang lién tuc quay rdt cham nhd
dong,co va bo truyén dong dai, hop gidm (8¢, cap banh rang. San phdm
duge dao boc ra dudi dang mang mong (bidnh da nem, gidy géi keo)
hoac dang bot. Mdy sdy tang quay loai nay c6 ning suft thip. Mat
ngodi clia tang phdi cd d6 tron va béng cao, khé ché tao. Ngoai ra dé
mang sian phdm kho6 déu vi khong rach thi do day ciia tang phai déu.

Hinh 5-6. May sdy tang quay
1- clfa x4 nubc ngung; 2- clta cdp hoi nudc néng; 3- vb; 4-tang quay; 5- clta thoét hai;
6- cap banh riing; 7- h8p gidm t8¢; 8- b truyén dai thay dbi t8c dé; 9- dong co.

C6 nhiéu phuong phép cdp vit sdy 1én bé mit tang quay, khi lua
chon phuong phép phéi dua vao tinh chit cla vat sdy, nang suft, chit
lugng san phim. Hinh 5-7 thé hién ba phuong phdp thong dung dé cip
vat sdy I1en bé mit tang quay. Hinh 5-7a 4p dung cho vat sy & dang
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dung dich cé do déng déu cao, khong lang. Hinh 5-7b dugc 4p dung
véi vat sdy ¢6 dang kem, bot nhio. Hinh 5-7¢ ding cho vt sfy & dang
dung dich dac, dang kem.

Minh 5-7. Phuong phap cép vat sy lén lang sy
a. Nhung tang vac nguyén idu; b, Ding truc can (béi); ¢. Dung co cdu vang.
1- tang sdy quay; 2- dao bdc san ph8m; 3- vit sdy;
4- bé phan cép vat sdy lén mat tang.
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_ Hinh 5-8. May séy vai
1- vai 4m; 2 -8ng cp hoi nudc ndng; 3- tang sdy; 4- § d3; 5- gia da,
8- vai khd; 7,8,9- cic xa nudc ngung.
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Mady sdy tang quay c6 thé ding dé sdy vii trong céng nghiép
dét-nhudom. Trong trudng hgp nay ngudi 1a ddng nhiéu tang 1dp song
song thanh nhiéu cum nhu hinh 5-8. Chiéu dai cia tang 16n hon chiéu
r9ng cua bang vdi mot i1, géc dm 1dn hon 180°. Ci hai mat vai dén
duac ti€p xic véi mat tang ndng dang quay nhd luc kéo cha tdm vai do
may kéo vii khé tao nén. Nhiét lwong cip cho qué trinh sdy 14y tir hoi
nudc néng dang ngung tu trong cic tang quay, nudc ngung di qua c8e
xa ra ngoai. May sdy loai nay con ¢4 tén 2oi 12 mdy sdy ti€p xic. Bé
mit truyén nhiét bing t8ng bé mat ti€p xudc ctia vdi va c4c tang. May
sdy vai loai ndy c6 nang suft cao Vi nhiét do say cao, thoi gian siy
ngin. Cudng do bay hoi dm vao khoing (8 + 10) kg/m" h.

5.3, TINH THIET KE MAY SAY RANG

Ta c6 thé tinh thiét k€ may sdy rang wong w nhu sfy d6i luu cac
vat liéu rdi x€p 16p. Can o dO 4m d4u, cudi cla vat sdy, nang sudt sdy
ta tim duge lugng 4m bay hoi 1a AU. Can ci nhiét do cao nhdt ma vat
sdy cho phép ta chon nhiét 46 cha b€ mit vat néng (mit ti€p xidc). Néu
c6 céc hé s6 bay hoi rieng b8 mit Ay hodc hé sd tod nhiét o gilra vat
sdy va tdc nhan sdy ta dé dang tinh dugc bé mat bay hoi F cia vat siy
theo cAc cong thifc sau day:

AU

F="— (m 5-1
A (m%) _ (5-1)
Qn+Qb 2

F==—= (m 5-2
a. Ay (m) 2

trong doé:
F - bé mat bay hai (1a bé mat cia 16p hat 1i€p xic véi tdc nhan
sdy, cling xem nhu Ja bé mat ma hat ti€p xiic vdi vat néng),
m?
Ar - hé s6 bay hoi bé mit, kg/ m*.h;
AU - lugng 4m bay hoi, kg/h;
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Q. - nhiét Juong nung néng vat sdy, kcal/h;

Q. - nhiét lugng c4p cho 4m bay hoi, kcal/h;

o - he s6 toa nhiét 1Y vat sdy cho tdc nhan sy, kcal/m?® h.d6;

Aty - hiéu nhiét do trung binh gitra vat sdy va tdc nhan sdy, wy
thudgc chiéu chuyén dong cGa ching 13 cing hay ngugc
chiéu ma st dung cong thitc cho pha hop, ¢

gy =L 7007 ) oy (5-3)

_”Kl ‘t:)‘(rxz -4

T~

’Kz ot

» (O (5-4)

Co6ng thirc (5-3) 4p dung khi ddng cldng chiéu, cong thic (5-4)
ip dung cho dong nguge chidu.
trong d6:

1y, s Uk, - nhiét do ddu, cubi cla téc nhin sdy, °C:

ti, 1, - nhigt do diu, cudi cha vat sy, °C.

Né&u khong tinh dén 16n thit nhiét qua vé mdy sdy thi nhiét
luong ma bé mat néng truyén cho vat sy ding bang nhiét lvong ma
vat sdy truyén cho tic nhin sdy va nung néng vat sdy.

H¢ s6 tod nhiét a ¢ thé tinh gidn ding theo diéu kién truyén
nhiét bing ti€p xtic gifa hai vat thé nhy sau:

2{["
e

, (kcal/m*.1h.°C) (5-5)

trong d6:
A - hé s8 din nhiét cla vat sdy, kcal/m.h.do;
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c - nhiét dung riéng cua vat sy, kcal/kg.do;

p - khdi lugng rigng cla vat sdy, kg/m> ;

T - thoi gian sdy, h.

Phuong trinh (5-5) phai thoi ndm diéu kién (5-6) sau day:
)

ar

may

= 9437 . (5-6)

trong 4d6:

§ - A9 day 16p vat sy, m;

a - s6 din nhigt cua IGp vat sdy, m’/h;

Tmax - thO1 gian sdy t6i da, h.

Tir bé mit truyén nhiét ta két cfu duge mdy sy rang. T thoi
gian sdy ta tinh duoc chuyén dong cia hat trong m4y sfy khi may lam
viéc lién tyc, trén co s& A6 tinh co cdu dio tron. Tac nhan sdy trong
trudng hgp nay 12 khong khi & diéu kién thudng duge d6i lyu ty nhign
hodc cudng bic trén bé mat cha I6p vat sdy. Luong khong khi d6i luu
phu thuéc vao trang thai ddu, cudi cta né (khi vao va ra) va hugng 4m
bay hai AU.

Nhiét Tugng cdp cho mdy sy rang lién tuc ding bing nhiét
lugng 1am ndéng vat sdy, 13m néng khéng khi, t6n thdt ra bén ngoai.
Né&u lam viéc gidn doan thi ngoai cdc dai lugng trén con phai tinh dén
luong nhiét lam néng mdy sdy.

D6i véi sdy tang quay (hinh 5-6, 5-7, 5-8), cac budc tinh thiét k€
c6 thé thuc hién 14n huot nhy sau:

1- Chq\n nhiét d6 mat tang néng 7, phu thudc nhiét do cho phép
clia vat siy;

2- Chon chiéu day & cla 16p vat sdy;
3- Tinh tSc do sdy & giai doan thif nhdt 1A N:

(5-7
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trong d6:
g - cudng dé bay hoi dm:

‘Im = amp(Pbm - Ptn) (5-8)
O, - he s6 truyén dm:
Ay = (477 +326W; ). 107 (5-9)

Wy - van toc tdc nhan sdy;

P.., -4p sust hoi nuéc ngay trén bé mat 16p vat sdy (14y bang 4p
suit hoi bio hoa);

P, - 4p sudt hoi nudc trong tic nhén sdy;

tn

0. - kh6i lrong riéng clia chét kho trong vat sdy, kg/m’;

R\ - ty s6 thé tich trén dién tich bé mat cda vat sdy 4m;

Ry -ty s6 thé tich trén dién tich bé mat cita vat sdy kho; khj vat
sdy it co ngét thi Ry~ R, :

R\.-a :E
V - thé tich cta vat sdy, m®;
F, - dién tich bé mat tu do clia vat sdy kho, m*.

4- Tinh mat d6 ddng nhiét g4:
a=20, 1), (keali' (5-10)

trong dé6:
A - hé s6 din nhiét cua ldp vat sdy, kcal/m.h.do;
8 - d6 day lop vat sdy, m;
1, - nhiét d¢ mat tang, °C;
t - nhiét do vat sdy, °C.
5- Tinh thoi gian sdy =
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u —~u

N

r= LA In[x(y —u,)[}h (5-11)
N

trong dé:
N - 18c dO sdy O giai doan thit nhat;
u,, i, - d6 chita 4m diu, cudi cha vat sdy;
u. - d6 chira &m can béng chia vat siy;
X - hé s6ty lé:
1

X =

(5-12)

Hg — U _
uy - do chita 4m caa vat sy lic két thic giai doan sdy thi nhét.
6- Tinh tdn s6 quay cla tang v

-4 (5-13)

trong d6:
@ - hé s0 sir dung mat tang;
7 - thoi gian sdy, s.
7- Tinh dudng kinh tang D;:

m,

D (m) (§-149

t

- r.p,vBSp’
trong dé:

m, - khéi luong lugng vat sdy 4m;

P, - kh6i lugng riéng cda vat sdy 4m, kg/m?;

B - chiéu daiij tang quay, m;

- chiéu day 16p vat sdy, m;

@ - hé s sir dung mat tang;

v, - tin sO quay cila tang.

8- Tinh ddng nhiét ¢ tir hai nudc néng dang ngung tu truyén ra
mat tang quay:
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1

g= (t, —1, )(kcal/m>.h) (5-15)

1 4,
U + —_
al X’t
trong dé:

1y, 1, - nhigt 4o hoi nu6c dang ngung tu, nhiét dd mat ngoai tang,
OC ; )
a, - hé s6 toa nhiét tlr hdi nuée cho tang, kcal/m*.h.do;
8, A - chiéu day, hé s dan nhiét clia tang, m, kcal/m.h.do.
9- Can ctt vao trang thdi ddu va cudi cha tic nhan sdy (khong
khf), xdc dinh lugng khong khi di qua mdy sfy khi di tinh dugc AU
(lugng 4m bay hoi).

10- Tinh chi phi nhiét, dién niang trén mbi kg 4m bay hai (hodc
trén méi t4n thanh phdm), tinh Kinh t€.
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Chuong VI

Cac hinh thitc say khac

6.1. SAY BUC XA

Sdy birc xa 1a qué trinh s dung nang lugng cua céac tia bic xa
phét ra tir vat bic xa d€ 1am néng vat sdy dén nhiét 46 bay hoi 4m khdi
vat sdy, 1am gidm d6 4m cla né dé€n mic theo yéu céu.

T xa xua con ngudi d3 biét st dung bitc xa mat trdi dé sy
{phoi ning) cic san phdm nong, ngy, [am nghiép v.v. Phuong phip nay
tién igi nhung phu thudc nhiéu vao tho tiét, ving dia ly, thoi gian siy
kéo dai, t8n nhiéu sdc Iuc cho con ngudi, kém vé sinh.

Trong cong nghiép ché bién nong san, thuc phim, thudng ding
céc tia bic xa nhan tao d€ sdy. Qu4 trinh trao d8i nhiét trong sdy bic
xa c6 cudng d6 cao hon nhiéu trong sfy d6i luu va sfy trén bé mat
néng (sdy ti€p xic cdn goi 1a sdy rang). B& mat vat sy nhanh chéng bi
dGt néng, tao ra chénh léch nhiét do 16n gifta bé mat va 16p sau bén
dudi. Diéu ndy dé din t6i chdt lugng san phdm khong nhu ¢ muén
(cong vénh, ndt v3, bi€n mau v..v). Muén trinh diéu trén ta can cir vao
tinh chét vat sy, yéu cu clia san phim sy mi s dung nguén tia bitc
xa, diéu chinh cudng do bifc xa va thdi gian birc xa cho phit hgp.

M4y sdy bic xa c6 cfu tao don gidn, dé sl dung c6 kha ning
ting cudng A0 siy & giai doan thit nh4t, rdt hiéu qua véi 16p vat sdy
moéng. Tuy trudng hop ma thdi gian sy c6 thé gidm hang chuc thim
chf cé tram 14n so vé6i sdy d6i luu.

Miy sy bitc xa cdn trang bi c4c thi€t bi bio ve, diéu chinh ché&
do sy, quan tAm thudng xuyén d€ cé san phdm t6t vA khong bi hod
hoan. M3y sdy bic xa ft duge st dung vi khong kinh t& bing sdy d6i
lru. '

213



6.1.1. Co ché truyén nhiét va chuyén khéi trong siy bitc xa

Nhu da néi § trén, nhiét lugng cdp cho vat sdy néng 1én va cip
cho 4m bay hoi duge 14y tir nang lugng cha céc tia buc xa. Vi vay
cudng d6 va dic tinh clia qué trinh truyén nhidt va chuyén khéi trong
sdy bic xa duge xic dinh bdi quang phd bifc xa cia vat phét nang
lugng bic xa va kha nang hip thu nang lugng bic xa cua vat sdy.

Thong thudng trong sdy bt xa, ngudi ta dung vat phdt nang
lygng bidc xa lién wuc va cudng d6 cao thudc ving quang phé héng
ngoai vdi budc séng 4 = (0,77 + 300) pm. BuSe séng 16n nhit 4, v
cudng d6 quang ph6 bic xa E; phu thugc vao nhiét do cla vat phat
nang lugng bitc xa. Theo cac dinh luat cia Planck va Vin ta ¢6 quan he
sau:

TR @
e —1
T2 =29.107° (6-2)
trong dé:
&, - 46 den;

¢), ¢, - c4c hing s6 Planck:

¢, =3,74.107 (W.m?);

e, = 1,44.107 (m.°K).

Amax - BUGC s6ng g v4i cudng 'd6 bic xa cao nhét.
Cudng d6 bic xa duge xéc dinh theo dinh luat nhir sau:

- ;E di=¢.c (100)4 (6-3)

irong dé:
£ - d6 den cla vat bic xa;
¢, - h¢ s6 bitc xa cia vat den tuyét d6i:
¢, = 5,6687 (W.m2.°K™)
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Khi tia bic xa dén vat sdy thi nang lugng truyén cho vat siy phu
thudc kha nang hdp thu ning lugng cla vat say. Tia bic xa gap vat sdy
thi tao thanh ba thanh phin: di xuyén D,, phin xa R, v hédp thu A,.
D6i véi cdc san phdm thuc phdm 4m néu gap tia bdc xa c6 budc séng
thudc ving héng ngoai: 4 = (0,77 + 2,5) pm thi R, va D, c6 gi4 tri 16n
hon, v6i A = (2,5 + 50) um va A > 50 pm thi A; 16n hon.

Hau hét cdc vat c¢6 dac tinh x6p mao dan khi sy thi D; tang v6i
A=(1,4+15) um va D, gidm v6i A= (0,4 + 1,4) pm.

Khi vat sdy ¢4 gia tri D, nhd thi |6p vat chdt bé mat s& bi dét
néng nhanh con 16p vat chat xa bé mdt it duge dot ndéng dan téi ndt va,
cong vénh. D¢ trdnh hién fuong trén thi vat siy nén c¢6 chiu diay nho
(n€u dugc ). DA véi vat sdy c6 D;, vdi gid tri 16n thi nang luong bic xa
$& Xuyén sau vao trong, dét néng déu cdc 16p vat chét cha vat sdy, sin
pham sdy khong bi cong vénh, nit va.

Quan hé gitra mat d6 dong nhiét bic xa tréen bé mat la ¢, v6i mat
d0 dong nhiét tai viing sau cdch bé mat vat sy mot khodng x dugc thé
hién & cong thic sau day:

4= qg.-exp (-K;.Y) 64
trong d6:
Ki=a + 5. (6-5)

a;, - hé s6 hdp thu 4nh sing;

S - hé s6 t4n xa.

1-n,
= . 6-6
a, 141, 2 _( )
Si 212 1 "0y (6-7)
/)

trong dé:
5, - 46 suy y&u cua tia bic xa;
1. - kha nang phan xa clia vat sdy véi chidu day 16n.
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-R
51 :llnl_*lni (6-8)

l D,

trong d6: [ 1a chiéu day vat sdy (16p vat say).

Can cif viao céac dac tinh a
quang phd va chidu day cla vat A
sy ma lua chon vat phat tia bic &
xa cho phu hgp. Hinh 6-1 thé hién .
chc dac tinh quang phé cla vat R‘:\ K
sdy 13 mi 6ng c6 chidu dai / = 1,3 ] 2
mm, do chia m u, =31,2% va 8 N Sk
thach anh 12 vat ph4t fia nang 0 12 3 A pm

lugng. Trén hinh ta thdy, muln  Minh 6-1. Cac dic tinh quang phd cba mi
d6t ndng nhanh bé mat (I16p vt  &ng va vét phat tia buc xa la thach anh
sy mong) thi dimg vat phat tia Budng 1-khi t=1162
bifc xa c¢6 dic tinh quang phd la Buang 2-khi t=1977°
dudng 1, ing v4i gid ti Dy va R;,
thp. Nguge lai, khi cdn d6t ndng shu vao 16p vat sdy thi ddng vat phat
tia bitc xa c6 dac tinh quang phé nhu dudng 2.

Trén hinh 6-2 ta thdy, khi thdi gian sy r tang lén thi nhiét do
cao nhdt ctia vat sy khong phai & 16p mit ma & 16p sdu hon mot it, vi
¢6 d6i luu tic nhan sdy (Khong khi) tang 1én Iam gidm nhiét d6 bé mat.

Trén hinh 6-3 ta thdy, khi méi sy 7 nhd thi d6 4m & 16p mét nhd
hon 1p sau r4t nhiéu, vi 1Gp mat nhanh chéng bi tia bic xa ddt néng
1am cho 4m bi din vao 16p sau hon. Khi thdi gian sdy 7 = 60 phit thi
d0 4m cha vat sdy giam va chénh 4m gilfa 16p mat va 1op s4u gidm di,
vi nhiét do & 16p sdu dd dugc nang 1én 1am bay hoi 4m va din 4m ra
ngoai.

Dai véi vat sdy day nén 4p dung qué trinh sdy biic xa véi cuong
d6 bic xa thay d8i d& tranh chénh nhiét qui 16n gitta 16p mat va 16p
sau nhim khéc phuc nit v3.
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Hinh 6-2. Truong nhiét d6 cha vat séy Hinh 6-3. Phén bé 8m trong vat s&y

khi sdy birc xa

6.1.2. Cac hé thong siy birc xa

Trong hé théng sdy bic xa, nang lugng d€ nung néng vit sdy
dén nhiét d6 bay hoi clia 4m va cdp cho qu4 trinh bay hoi 4m 1A nang
lugng biic xa phét ra tlr cic vat bic xa dat ngay bén trén bé mit cua
16p vat sfy. Am bay hoi di vao dong téc nhan sfy (khong khi) 18 ra
ngodi. Thong thudng cdc vat bic xa dugc 14p cé dinh, vat sdy chuyén
dong lién tuc nhd bang tdi, tu chay, dong luu dong khi hat, tdng s6i.
PE qu4 trinh bay hoi 4m t6t va trénh cho vat sdy bi d6t néng qué mitc
ngudi ta dung quat dGi luu cudng bic tic nhan siy (khong khi). Cing
vi vy ma h¢ théng sdy biic xa dugc goi 12 he thong sdy bac xa-d6i luu.
Né€u gén thém dac diém cha hé th6ng van chuyén ta c6 tén goi cu thé
hon. Ching han & hinh 6-4 12 he théng sdy bang tii bic xa-d6i hr,
hinh 6-5 1a hé théng sdy thdp bic xa-d6i luu v.v.

Kich thudc cioa budng sdy trong hé théng sdy & hinh 6-4 phu
thudc vao nang suft sfy. T6c do bang tai phu thudc vao thoi gian sdy.
Chiéu rong bang tai phu thugc vao ning suft va chiéu day 16p vat sdy
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trén bang. O hinh 6-5 thi thoi gian sy phu thudc vao (8¢ do ty chay
cta hat va téng chiéu dai mang nghiéng. Ning sufi sy phu thuéc vao

Hinh 6-4. Hé théng s8y bang tai burc xa-ddi luu

1- clta nap vat sdy 8m; 2- c4c bong dén cong suft 16n; 3- clra khi thai;

4- clta san pham s3y; 5- bang tar; B- clfa khéng khi vao.

chiu rong, chiéu day, (3¢ do chay cia
16p hat. Chiéu cao ciia thip phu thudc
vao kich thude, goéc nghidng va s§
lugng méang nghiéng. NEu ma s4t gitra
hat va méng 1én, goc nghiéng nhd thi
c6 thé tao rung cho cdc méng mot cich
hop Iy.

Viéc lua chon loai vit bilrc xa va
b6 tri chung trong budng sdy ciing rit
quan trong cho quaé trinh sdy bitc xa.

6.1.3. Cac thiét bi phat tia birc xa

P& ¢é cic tia bifc xa, ta c6 thé
dbng nhiéu loai thiét bi bitc xa khic
nhau nhu: dén guong, dén thach anh,
que d6t dién trd, gém.
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Hinh 6-5. Thap sdy bifc xa hal tu
chay
1- cra nap céc hat am,
2- than thap; 3- cac vat
blfc xa; 4- san phdm say



a. Dén guong (bdu thuy tinh dugc 1rdng guong mot phin & bén
trong dé tap trung tia sing vé mot phia). Day té¢c dén 1 vonfram, cong
suft tr (150 <+ S00) W. Nhiét do dén 13 (2300 + 100)°K. Hé s6 hiéu
dung nang lugng 1a 70%, thai gian sir dung 1a (3500 + 6000) h.

pen c6 nhuge diém dé vg, quan tinh nhiét kém (tit dién thi
ngudi nhanh), t6n thdt nhiét 16n, chi€u khong déu. Tuy cé ciu tao don
gidn, dé sir dung nhumg dén it duge ding dé sdy cic sin phim thire
pham.

b. Dén ong thach anh

Ciu tao cha loai nay 1a day vonfram xodn dat trong tim cua dng
thach anh hinh tru, cong suit cia nd fr (0,1 20) kW (tuong duong véGi
(30 + 400) kW/m" bé mit 6ng hoic (1 + 1,5) kW/m dai. Nhiét do clia
den loai nay 1a 2800°K (2527°C), tuéi tho 5000 h.

¢. Que dot bang dién

C4u tao cia que d6t gém diy hgp kim nicrém xodn hinh 10 xo
dat trong dng kim loai, cach dién bing oxid manhé, 6xyt nhém hoic
cét thach anh. Cong suft cia méi dan que d6t dat dén 25 (kW) (twrong
duong 4 kW/m dai), nhiét d6 1a 800°C. DAy la loai que d6t thong dung
nhdt.

d. Vdt bic xa bdng gém

Day la loai tién lgi trong cong nghiép ch€ bién thuc phim. Ciu
tao cia né g6m day dién trd bang hgp kim nicrom duge ép vio trong
long kh6i g6m. Cong suit mdi chiéc 1a 1 kW véi nhiét d6 lam viéc ti
450°C dén 700°C.

Dé dam bio birc xa duge ddng déu thi cic thiét bi bigc xa phai c6
ca cdu (b phan) phan xa nhu pha dén.

6.1.4. Cac buéc co ban tinh thiét ké hé thong say birc xa

Co6 thé thuc hién tinh thi€t k&€ hé th6ng s4y biic xa theo hai cich
nhu sau:
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a. Chon thié€t bi phat tia nang lugng (thi€t bi bic xa) va bo tri
chiing trong budng sy sau d6 tinh thoi gian s&y theo dicu kién (6-9):

B+KD(, - L)
r= E1n——§’f— (6-9)
B+KD( = )

trong do:
D= a —
4‘./),3»['?\.
g = 9o " 4n rK;
c.p, Ki Ry
trong 46:

1, I- - nhi2t do diu va cu6i cta vat sdy, °C;
¢t - nhiét d6 cia tac nhan sdy (khong khi), °C;
K - ty s6 giita nhiét do bé mat va nhiét do trung binh ca vat sdy;
K-ty s6 gilta bé mat vat bic xa trén bé mat vat sdy chiu bic xa;
q, - mat do bic xa, W/m?;
a - hé s6 toa nhiét téng, W/m-".°K:
a=a,+ a,
oy, &, - hé s4 toa nhiét d6i luu, buc xa:
a = (18,6 +23,2), (W/m’.°K).
¢ - nhiét dung riéng cia vat sgy, j/kg.’K;
D, - khéi luong riéng clia vat sy kho, kg/m?;
4. - cudng d6 bay hoi 4m, kg/m’.s;
r - nhiét hoa hoi cha im, kJ/kg;
R - ty s6 giira thé tich cla vat sdy trén bé mit cla chinh né,
m’*/m’. '
b. Cho trude ning suflt va thdi gian sdy, tinh s6 lugng va b trf
céc thi€t bi phdt tia nang lugng trong budng sdy cho phd hgp.
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- Tinh t6ng t6n tht nhi¢t dé nung néng vat sfy dén nhiét d6 bay
hoi 4m, nhiét bay hoi 4m, nung néng phuong tién van chuyén, nung
nong khong khf v.v. Mu6n tinh phén nay, cdn k&t cdu so bo bubng sdy.

- Chon thiét bi phét tia nang lugng, sau d6 tinh mat d6 bic xa gq..

- Xdc dinh dién tich caa ldp vat sdy chiu birc xa theo cong thic
sau: .

F= 20 , (m) (6-10)

9,

trong d6:

ZQ - t8ng 16n thdt nhit, W;

q. - mat do bitc xa W/m’.

- X4c dinh céc kich thude clia bubng 3y.

- Tinh thi€t k€ hé théng van chuyén vat sy.

Né&u hé thong sdy bitc xa két hop véi sy d6i luu vdi tic nhan sdy
c6 nhiét d6 16n hon nhiét do bé& mat cha 16p vat sdy thi dién tich chiu
bitc xa 1a £ dugce tinh nhu sau:

F=r22 (611
q, +a Mt
trong dé:
20 - téng t6n thdt nhiét, W;
q, - mat do bdc xa, W/m?;
a - h¢ s6 tod nhiét giita tdc nhan sdy va vat sdy, W/m*.°K;
Ar - hiéu nhiét d6 trung binh giita tic nhan sfy va bé mat vat
sdy, °K.

6.2. SAY THANG HOA

Sdy thang hoa 1a qué trinh 1am gidm d6 4m ciia vat sdy bing
thang hoa (tir thé rén thanh thé hai).

S4y thing hoa c6 uu diém rdt 16n ma cdc phuong phdp sfy khac
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khong c6 d6 la: san phdm sdy c6 chit lugng cao (giit nguyén mau sic,
ciu tric, huong vi, tinh thuy héa), giit gin hoat tinh sinh hoc.

Trong cébng nghiép ch€ bién va bio quén thyc phim, sdy thang
hoa dugc 4p dung dé sy thit, c4, rau qua déng hop.

S4y thang hoa ciing dugc dang rit nhiéu trong san xudt dugc
phidm.

Mudn bao quin lau thi sin phdm sy thang hoa phéi dugc déng
hdp ¢6 do kin cao.

Mudn sdy thing hoa, trudc tién phai 13m lanh dong vat sdy dé
bién 4m trong vat sy thanh thé ran. Sau dé dat vat sy da dong lanh
vao budrn,, 58y kin, ti€n hanh hit chan khong & dp suft th4p hon dp
suft di€m ba pha cila nudc 12 610,5 N/m’ tinh theo 4p sudt tuy¢t ddi,
d6ng thdi cdp nhiét cho vat sdy. Am thang hoa khéi vat sdy duoc hoa
long r8i thai ra ngoai hé théng siy. Nhiét lugng cdp cho qud trinh
thang hoa phai vira dl, néu c4p nhiét nhiéu hon mdc cdn thi&t sé phi
hdng qua trinh sdy thang hoa.

Trong hé th6ng miy sdy thang hoa buéng sy vira lam nhiém vu
bubng lanh d6ng vat sdy. Nhu vay trong budng sdy phai cé dan lanh va
dan c4p nhi&t. Budng sdy phai c6 cfu tao phi hgp véi nang sudt yeu
clu, c6 do bén va do kin cao, nap va thdo san phdm dé dang, vat lieu
ch& tao budng sdy la thép khong gi. Sau khi vat sfy duge nap vao
budng sdy thi tién hanh 1am lanh dong nhd hé th6ng may lanh. Khi di
hoan thanh qui trinh lanh dong vat sdy thi dimg miy lanh, hit chan
khong budng sdy dong thiri cip nhiét cho vat sdy, qui trinh thang hoa
im xay ra. Bomn chan khong ¢6 nhiém vu duy tri dp suft trong buéng
sy & gi4 tri 610,5 N/m>.

Cip nhiét cho vat sdy trong qué trinh siy thang hoa cé thé thyc
hién bang tiép xic hay bitc xa hoac k&t hop ci hai cich.

Hinh 6-6 thé hién trang théi cia H,O trén d6 thi T-S, hinh 6-7
thé hién trang thai cda H,O trong qu4 trinh sdy thing hoa. Hinh 6-8 1a
so d6 nguyeén Iy ciu tao va hoat dong cla mdy sfy thang hoa. Vat sdy
2 da dong lanh dat 1én bé mat clp nhiét 3, phia trén c6 thiét bi c4p
nhiét bing biic xa 4; t4t ca dat trong budng sfy thing hoa J.
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Hinh 8-7. Trang thai cia H,0 khi s8y thang hoa cla vat sdy 4m
1- H,0 13ng (nuéc); 2- biang; 3- nubc fien két;
1,- thdi gian lam déng lanh vat s4y; .- théi gian edy thang hoa; t5- thdi gian nha

Budng sy 1 n6i thong véi thiét bi ngung tu hai nuée 3, c6 cing
4p sudl v6i bubng sdy. Bom hdt chan khong 6 luén hdt khi khOng
ngung dé€ duy tri 4p sudt thap trong budng sdy thang hoa. Chét tai lanh
dugc mdy lanh 7 ha nhiét d6 xufng thdp hon nhiét d0 cia hoi nuée
trong thi€t bi 5 d& 1am cho hoi nudc thing hoa tix vat sy 2 s& duge
ngung tu hét réi chay ra ngoai. Nhiét lugng do thi&t bi 3 va 4 cép cho
vat sdy vira di 4€ cdp cho mot luong H,O thang hoa khodi vat sdy. He
thdng sdy thing hoa loai ndy 1am viéc gién doan (theo mé). Ap suft
chung trong budng sdy bing (13 + 130)Pa, nhiét d6 bing - 20(°C) dén
-60(°C); nhiét do vat sdy tir -15(°C)dén - 40(°C), nhi&t d6 ngung tu cla
hoi nude 1a -40(°C) dé&n -70(°C), nhiét d0 cia chdt tii lanh 1a
-50(°C) dén -80(°C).
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Thoi gian sdy thang hoa phu thu6c vao d6i tugng sdy, bing
khoang tir 6h dén 16h.

Hinh 6-8. Ny.yén ly cau lao va hoal dong cda mdy sdy thdng hoa lam viéc gidn doan
1- budng sdy; 2- vat sy déng lanh; 3- thiét bi c&p nhiét; 4- thiét bi birc xa nhist;
5- budng ngung; 6- bom chén khéng; 7- may lanh; 8- chét tai lanh; 9- nudc ngung;
10-ngudn nhidt; 11- nguén dién

Vit séy dm

; 4én bomn
z T chdr khong
dén bam chén khéng 3
] _ —> 4
’- e o 80 °
N\
/ﬁ 7 3
Chat fdi lanh
—}.’
dén bom
chdn kbén‘g
§ # ¢
Sdn pham séy Nuce ngung

Hinh 6-9. Nguyén ly cu tao va hoat dong cda buéng sdy thang hoa lién tuc.
1- buéng sdy; 2- buéng nap lidu; 3- thiét bi cdp nhidt bang blc xa; 4- bang tai; 5- thist
bi ngung ty; 6- thidt bj thao san phim.
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Ngoai sfy thiang hoa gisn doan con cé sdy thiang hoa lién tuc
(hinh 6-9) hoic sfly thiang hoa theo chu ky.

Cic thiét bi 2; 5; 6 khi 1am viéc phdi ddm bio khong 1am lot
nhiéu khong khi dé irdnh pha v3 ché do sy thing hoa.

Nhir trén dd néi, mudn ¢6 qué trinh thang hoa (&t thé rén sang
thé hoi) thi truéc hét phai lam lanh dong vat sdy. Qu4 trinh 1am lanh
dong vat sdy dugc thuc hién bang hai cidch. Cich thir nh&t 13 ding méy
lanh déng hodc nitg 16ng d€ 1am lanh d6ng vat sfy bén ngoai budng
sdy thang hoa. Cich thit hai 13 vat sdy ty lanh déng ngay trong budng
siy thang hoa bing hit chan khong.

Hinh 6-10 biéu dién dudng cong sdy (u} va dudng cong nhiét ¢o
(1) cha vat sdy theo thoi gian sfy r trong qué trinh sfy thing hoa ma
vat sdy tu lanh dong trong budng sfy. Khi hit chan khong, 4p sudt
trong budng sdy gidm xuéng; 4m tu do trong vat sdy bay hoi manh,
1am gidm nhanh nhiét do clia né xuéng d€n nhiét do déng bang (ry)
cia 4m (dudngA-B). Qui trinh déng bang cha fm c6 tod nhiét nén
nhiét do cha vat sdy tang 1&n mot chit (B-C). Qué irinh thang hoa 4m
dién ra khic véi qud trinh sdy thid nhét (t6c d6 sdy khong d6i) trong
sfy d6i Im Ia nhiet d6 ¢,
ting 1&én mot it theo thoi
gian sdy (doan C-D d6¢c
len). Diéu &6 duge gidi
thich 12 3 16p sau Beén
‘trong vAt-sfy con c¢6 fm
dang déng bang.

Giai doan siy thd
hai 1a giai doan bay hai
im lien ket, nhiat 46 cia 8
vat sfy ting nhanh.

.
\

i-\-;--'“"

F

Do 4p suft trong Hinh 6-10;Dimg cong sdly va duing cong
budng sdy thang hoa nho nhish 36 séy trong sy théng hos
hon 4p suft khi quyén
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nén luén c6 khong khi lgt vao. Bom chan khong ¢4 nhiém vu hit hét
lugng khi khoéng ngumg tir vat sdy thodt ra va ca lugng khong khi 1ot
vao. Lugng khi khéng ngung ti vat sdy phu thudc vao loai vat sdy,
lugng khong khi lot vao phu thuéc vao c4u tao cha bubng sdy, nhit 1a
& c4c bo phan nap liéu, théo san phdm, x4 nudc ngung cla budng siy
lam viéc lién tuc. Néi chung khé tinh chinh xdc cdc dai lugng trén.
Théng thudng ngudi ta can c vio nang sudt, ciu tao clia bubng siy dé
chon bom chan khéng sao cho’cé luu lugng @i I6n dé cé thé diéu
chinh duge 4p sudt trong budng sdy bing viec md thém cira cho khong
khi vao phia cira hit clia bom.
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Pha luc 5. P6 dm bdo qudn cia hat néng sdn

Vat lidu O ors Omax
Lia mi, gao 14 16,50 17
Ngd 14 17 20
Ké& 13,50 16 17
Pau nanh 16 - 18 20
Dau 14 17 19
Hat giéng hudng duong 15 17 20
Hat day | 11 12 L 14

Phu luc 6. Nhiét do cho phép khi sdy hat nong sdn

Thai gian [ Do Emw, %
_ Bodmuw,
sdy tphit | 5 10 | 15 20 25 | 30 35
: 715 | 674 | 636 | 604 576 | 652 | 528
875 | 743 | 664 | 611 56.7 532 | 50,6
o 685 | 644 | 606 | 574 | 546 522 | 498
858 | 726 | 647 | 594 55 515 | 489
" 667 | 626 | 588 | 5656 | 528 50,4 48
848 | 716 | 584 | ‘54 54 505 | 479
" 636 | 506 | 558 | 526 | 498 474 45
833 | 701 | 622 | 869 | 525 49 46,4
— —
. 62 579 | 541 | 809 | 481 457 | 433
823 | 691 | 612 | 559 | s15 45,4
-t

" 607 | 566 | 528 | 496 | 468

816 | 684 | 605 | 552 | 508

. 59 549 | 514 | 479 | 451

807 | 676 | 596 | 543 [ 499

50 [ sss | s ﬂ 476 | 444 | 416

| 788 | e56 | 517 | 524 48

Chi y: Ldy gié wi teén hay dudi gach ngang déu dugc



Phu luc 7. Théng s6 vét ly ciia mét s6 vét liéu

TT Vat lieu 2
kcal/m.h°K wim K kealfkg.®K | kJ/kg.°K

1 Dt sst 0,15-0,8 | 0.17-0,93 0,20 0,84

2 Thuy tinh 0,80 0,930 0,20 0,84

3 Tdm cach nhigt | 0,37 0,41 0,26 1,09

4 Xi 0,10 0,12 0,20 0,84

5 Ba téng xi 0,19 0,22 - -

6 G& séi 0,18-0,31 0,21-0,36 0,33 1,38

7 Gb thong 0,30 035 0.33 1,38

8 Gach @3 1,14-1,33 1,33-1,45 0,22 0,92 .

9 Da 0,33 0,38 0,25-0,34 1,046-1,42

10 Gach chiu Itta - - 0,21-0,24 0,87-1,00

11 | Bé téng x8p 0,63-0,81 0,73-0,94 0,18 0,75

12 | Sét 60 71,58 L 0,12 0,50

13 | Péng 320 372,16 0,09 0,38

14 | Gisy 0,11 0.13 0,32 1,34

15 Carton 0,16 0,19 - -

16 | Min cua 0,045-0,055 0,052-0,069 - -

17 | Xi ming 0,78 0,91 0,20 0,84 '

18 | Nuse 0,5 0,60 1 4,816
19 | cat 0,97 1,13 0,17-0,22 0,71-0,92
20 | Than bin 0,07 0,081 - -
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Phu luc 8. Cdc tiéu chudn déng dang chinh trong ky thuds sdy

Y nghia vat ly

Tén goi KIi hiéu Cdng thic
Fourier Fa %1 thai gian khéng thit nguyén
Raynold Re %I tinh ch&t chuyén déng
o
Gratgdp Gr p7 At déc trung cho luc ty nang
2 s v quan tinh cia trudng luc ma sat
Prant truy8n nhiét Pr 3 va nhiat 46
2 ; uan tinh cla truang luc ma sat
Prant truyén cht Pr, ;—m eé nén‘g d6 9
Nussen truyén N at cudng db giua teuydn nhibt va
nhiét Y * dan nhiét trong (8p bién
L o) cusng 48 gilta truyén chét va
Nussen truyan chat | Nu, y d&n chét trong 16p bién
. . . al cudng db gilta truyédn nhiét va
Bid truyén nhist Bi 5 d&n nhiét tran bé mat
) ) gl cudng dé gitra truyén chét va
Bid truyén cht Bin ) dAn chét trén b mat
al cuong dd gira dong nhidt trdn
AL, bidn va din nhiét bén trong
Kirpichav truyén Ki ol cuing dé gilta ddng vat chét
chét ' fm anUope trén bién va din ch&t bén trong
; Bp quén tinh gitta trudng nhidt do
Luikov Lu a v trusng néng d6
. c dt quan hé gitra nhiét lugng 4ddt
Rebinder Rb m’ du néng va nhidt luong cin b8c hoi
at® quan hd giifa nguén nhiét va
Pamerans Po AAL d&n nhidt trong vat
14831, -1)a | thé hidn Iuc nang gilra khéng khi
Phédorév Fe 5\“ o va vat igu sdy
‘ @ (yy-¥)g thé hién Iyc nang giifa khong khf
Archimedés Ar T va vat lidu s&y
L L 321 )g thé hién Ivc nang gitta khdng khi
y y Y Iva va vat lidu sdy
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Phu lue 9. Thing s6 v Iy cria khong khi khoé

o 71072 } q.10°® ‘ w108 v.10°8 ot pp
kJo&g.°K Wim, °K mifs N.s/m? m¥/s kg/im?
1,005 2,51 20,00 L 17,60 14,18 0,705 1,207
1,005 2,59 21,40 18,10 15,06 0,703 1,166
1,005 2,67 22,90 18,60 16,00 0,701 1,134
1,005 2,67 24,30 1?,10 16,69 0,699 1,092
1,005 2,83 25,70 10,60 17,95 0,698 1,058
1,005 2,90 27,20 20,10 18,97 0,696 1,026
1,005 2,96 28,60 20,60 20,02 0,694 0,996
1,005 3,05 30,20 21,10 21,09 0,694 0,968
1,005 3,13 31,80 21,50 22,10 0,690 0,941
1,005 3,21 33.60 21,90 23,13 0,688 0,916
1,009 3,34 36,80 22,80 25,45 0,686 0,896
1,013 3,49 40,30 23,70 27,80 0,684 0.827
1,017 3,64 43,90 24,50 30,09 0,682 0,789
1,022 3,78 47,50 25,30 32,49 0,681 0,754
1,026 3,88 51,40 26,00 34,85 0,680 0,722
| i




GIAO TRINH
KY THUAT SAY NONG SAN THUC PHAM
Tac gia: NGUYEN VAN MAY

Chiu trach nhiém xudt ban : PGS.TS. TO DANG HAI
Bién tap : NGUYEN NGOC-PHAM VAN

QUANG HUY
Vé bia : HUONG LAN

NHA XUAT BAN KHOA HOC VA KY THUAT
70 Tran Hung Dao - Ha Noi



In 500 cuén, khd 14,5 x 20,5 cm, tai Xi nghiép in Thudng mai.
Gidy phép xuit ban s8: 469-133. Cuc XuAt ban cdp ngay 19/4/2004.
In xong va nép luu chiéu thang 7/2004.
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