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TOM TAT

Hién nay, trong cong nghiép hoa chat, dugc pham, ché bién noéng san, thuc pham...chang ta
thuong gap bai toan say vat liéu dang bot nhdo. Khac voi vat liéu dang hat thong thuong, vat
liéu bot nhéo thuong dinh bét, kho sdy. Pong thoi, khéi vat liu dinh két sau khi sdy yéu ciu
phai duoc nghlen nho, phéan loai, lam cho chi phi thuc hién qua trinh ting 1én. Viéc két hop
cac nguyén ly say khi dong voi viée nghlen phan loai trong mot thiét bi da thoa man dugc cac
yéu cau trén. Céac thuc nghiém dbi v6i bot nhio cacbonat canxi va tinh bot khoai my dé chi ra
su hop ly trong thiét ké va kha nang ung dung cua thiét bi thir nghiém. Phuong phap tinh toan
duogc dé cap co thé duge sir dung dé thiét ké cac thiét bi ciing loai phuc vu cho viéc san xuit &
quy md cong nghiép.

ABSTRACT

Nowadays, we often meet the problem of paste paste materials drying in the industries of
chemistry, pharmacy, agricultural product processing, Different to normal particles, paste
materials are often agglutinate, difficult to be dried. Besides, agglutinated material mass after
drying, in many cases, need further crushing and classification, which makes the process high
cost. The integration of aerodynamic principles with the crushing and classification in one
single equipment have partly satisfied the requirements. Experiments with paste calcium
carbonate and cassava starch have proved the reasonability of the design and applicability of
the prototype equipment. It is hoped that the calculation method could be applied to the design
of equipment in bigger scale.

1. GIOI THIEU

Qué trinh sdy khong chi 13 qué trinh tach
nudce va hoi nudce ra khoi vat liéu mot cach
don thuin ma 1a mot qua trinh céng nghé
nhim nang cao chit lugng san pham. N6 doi
hoi sau khi say vat liéu phai dat chit luong
cao, tiéu tén ning luong it va chi phi van

hanh thap. Véan dé ndy cang quan trong va
kho khin hon khi ta sdy vat liéu dang bot
nhdo. Trong pham vi cong trinh nay, ching
t6i khao sat, nghién ctru va ché tao thiét bi
sdy khi dong két hop véi phan loai, tng
dung cho vét li¢u bot nhdo trong cac nganh
san xuAt ndng san, thuc phém, hoé chét, ...
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2. CO SO LY THUYET CUA QUA
TRINH SAY KHI PQONG VA PHAN
LOAI BANG LUC LY TAM.

2.1. H¢ théng sdy khi dong.

Hé thong sy khi dong 1a mot trong cac loai
thiét bi say thich hop cho viéc siy cac loai
hat nhe dang paste c6 do am chu yéu la do
Am bé mat nhu tinh bét khoai mi, bot nhe
(bot CaCOs)... Do kich thudc hat bé va nhe,
cac hat vat lidu bi 16i cudn theo dong tac
nhan vi vy sy trao ddi nhiét am gitra tac
nhan va vat liéu rat manh liét (tir 8-10 lan
hon sdy thing quay). Thoi gian sdy ngin,
hau nhu qua trinh sdy xay ra tie thot. Kich
thude hat cang bé qué trinh siy xay ra cang
nhanh va cang sau. Do do6 ta cin Iwa chon
thiét bi sy phu hop véi cac loai nguyén vat
liéu khéac nhau dé co6 qué trinh séy dat hiéu
qua cao nhat ca vé chat luong va tinh kinh
te.

2.2. Nguyén tic phan logi bang luc ly tam:

“

d
i F
Hinh 1. B¢ xem xét nguyén tac phan loai

Nguyén tic phan loai bang luc ly tim duoc
trinh bay trén hinh 1. Xét hat co6 kich thudce
d nam & ranh giéi thiét bi phan loai. Khi d6
hat s€ chiu céc luc tdc dung sau:
- R: Lyc hudng tam, do dong khi tdc dung
vao hat.

R =30did.v.

i: d§ nhot ctia dong khi, Pa.s.

d: kich thudc hat, m.

w: Van toc dong khi, m/s.

F: Lyc ly tam do thiét bi phan loai tao
nén, voi d; va d 1a khéi luong riéng cta hat
va khi, kg/m’, r 1a ban kinh thiét bi, 1a van
tbc goc, 1/s.

-
F=".
p (0,

S€ xdy ra hai truong hop:

Néu F > R: Hat s& bi nay ra khoi thiét bi
phan loai.

Néu F < R: Hat s& dugc hat vao thiét bi
phan loai.

Khir, d., d, v, d = const, néu ta thay doi ,ta
¢ thé diéu chinh viéc hat hodc nay hat ra
khoi thiét bi phan loai.

D6 14 co s6 1y thuyét cho viéc phan loai hat
bang thiét bi phan loai ly tAm.

- p0)d’ w’r

3. KET QUA NGHIEN CUU

3.1.Nguyén li¢u va phwong phdp phdn tich
Nguyén liéu dugc su dung dé nghién curu
qua trinh sy 1a bot nhe (cacbonat canxi) va
tinh bot khoai my (tinh bot sén).

Do am vit liéu séy duoc do bfing may do do
Kich thudc hat san phdm duoc phan tich
bang sang.

Nhiét d6 siy duoc do bang nhiét ké bach
phan thong thuong.

3.2. Cdc théong so cong nghé dwoc khio
sat:

- Van téc quay ciia roto va van tdc gié dugc
xac dinh qua tan s6 roto nhu trinh bay trong
bang 1.

Béang 1. Thong so k¥ thuat cua roto va van
toc, luu lugng gi6 ra img voi van toc cua
roto

Tan  sO

roto (Hz) 20 30 40 45 50
Van  tdc

roto 800 1250 | 1720 {2000 | 2100
(v/ph)

Van  toc

gio ra|83 |80 [73 |70 |68
(m/s)

Trang 2




Hoi Nghi Khoa Hoc & Céng Nghé lan 9

Phdan ban Cong nghé Hoa hoc

Van toc gié vao : uy = 6 m/s tng véi luu

lwong 14 4,9 m*/h
T(phut)
TN | w(%) [ t°C) [ Lan | Lan | Lan | ws(%)
1 2 3
1 |40 130 | 5,58 5,57 (6,75 | 11,41
2 |30 130 |2,85(3,95[4,07 11,25
3 140 100 | 5,05 (6,00 |6,45| 11,96
4 |30 100 | 3,50 | 3,70 | 4,05 | 10,53
5 140 115 | 7,18 16,19 | 7,00 | 11,52
6 |30 115 [2,57(3,22(34 |1143
7 |35 130 |4,03|5,87[4,82]11,52
8 |35 100 |4,00|5,93 5,75 12,87
9 135 115 14,97 ]5,32]5,75[12,15

- Van tdc quay cia truc may nghién: 2720
(vong/phut)
- Nhiét d6 tac nhan sdy trude khi vao budng
sdy duoc khao sat trong giéi han tir 100 dén
130°C.
- D6 4m cua nguyén liéu say:

Tinh bot khoai mi: 30 dén 40%

Bot nhe: 37 dén 47%
- Tén sb cua roto phan loai: 20, 30, 40, 45,
50 Hz.

3.3. Nghién ctru cong nghé sdy tinh bjt
khoai mi

3.3.1. Anh hwéng ciia cdc yéu t6 cong
nghé:

Trén co sé cac nghién ctiru tham do, cac thi
nghiém dugc tién hanh theo quy hoach truc
giao cdp 2. Két qua thi nghiém duogc trinh
bay trong bang 2.

Bang 2. Anh huéng cia cac yéu td cong
nghé dén d6 am tinh bot khoai my

Dua viao két qua thi nghiém da néu, phuong
trinh hoi qui mo ta ham am sau khi sdy

(y,%) phu thudc vao do a 4m ban diu cua vat

lidu Z; (%, ¢ bién ma hoa twong tng 1a x;),
nhiét d6 Z, (°C, c6 bién mi hoa twong tmg
la x5) c6 dang:
y = 5,020 + 1,502x; — 0,078x1x2 —

0,215 x; — 0,045 x;/
Sau khi kiém tra tinh c6 nghia cua cac hé sd
bang chuan sb Student v6i mirc y nghia
p=0,05, bac tu do £=2, loai bo cac hé sb
khong c6 nghia va kiém tra tinh twong hop
ciia phuong trinh hdi quy bing chuin sb
Fisher véi mic y nghia p=0,05, bac tu do
f1:4, f2 =2.
Do6i vé bién sd ban dau, phuong trinh hoi
quy co6 dang:

y =-43,6070 + 3,4300 Z,
0,0086Z;” - 0,0001Z,"

—-0,0001Z,2, -

3.3.2. Nghién cvru qua trinh phan logi :

Qua trinh phan loai dugc nghién ctu trén
thiét bi phan loai tu dong bang dia quay tu
ché tao. Vi nhitng thoi gian sdy khac nhau
nhu trinh bay trong bang 3.15 (miu 1,miu
2, mau 3, mau 4 tuong Uung v&i san phém
sau khi séy & tan sb roto phan loai lan lugt
1a 20, 30, 40, 45 Hz), két qua thi nghiém mo
td qua trinh phan loai dugc trinh bay trong
bang 3.,4.

Bang 3. Thoi gian sy ¢ cac ché do quay
cua roto phan loai

Lig | Thoi gian sdy (phat) ]
Maul |Mau2 | Mau3 | Mau4

1 497 555 [680 [7.92

2 532 1685 [663 6,62

3 575 568 637 8,13

Bang 4: Két qua phan theo don vi khdi
luong(g)

. Khéi luong vat iéu giit lai trén moi
Ray A
(mesh) ray (2) 5 = <
Maul |Mau2 |Mau3 | Mau4
180 0,014 | 0,108 0 0
200 0,122 10,228 |0 0
>200 |26,117 | 16,334 | 28,256 | 28,812
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3.4. Nghién ciru qud trinh sdy va phan loai
CaCO;

Tuong tu nhu tinh bot khoai my, cac két qua
nghién ciu qué trinh sy va phan loai ddi
vol bot CaCO; dugc trinh bay trong cac
bang 5 va 6.

Bang 5. Thoi gian sdy ¢ cic ché do quay

cua roto phan loai

Thoi gian sdy (phit)
Lan Mau x Mau | Mau
1 Mau 2 3 4
1 6,77 | 7,70 11,47 | 12,43
2 6,58 |7,43 12,22 | 13,11
3 6,95 |8,47 12,70 | 12,86
Bang 6. Két qua phan loai trén ray
Kl}éi luong vat liéu git lai trén
Ray | mOiray (g)
(mm) | < 3 .
Mau 1 | Miu 2 13\43“ Mau 4
0,25 |7,149 |8,361 |6,077 | 9,825
0,20 1,043 |0,346 | 0,063 | 0,693
0,16 12,707 | 1,548 |2951 | 2,860
<
3,97 2,483 | 4,847 | 4,402
0,16

4. THAO LUAN KET QUA VA KET
LUAN

Tir cac két qua nghién ciru dugc trinh bay &
trén, dé dang thiy ring:

1) Céc phuong trinh héi quy thuc nghiém
da mo ta dinh lugng anh huong cia do am
ban dau va nhiét d6 say dén do 4m san pham
sy voi timg ché d6 siy khac nhau. Cac
phuong trinh nay chi dp dung cho cac loai
vat lidu siy da dé cap trén thiét bj nghién
ctru. Pbi voi cac ddi tuong (vat li¢u, may

sdy) khac, nhimng nghién ciru twong ty can
phai duoc tién

hanh dé x4c dinh ché d¢ sy thich hop.

2) Vén tdc roto phan loai cang 16n thi thoi
gian say cang dai, tuy rang trong doan dau (
tir 20 dén 40 Hz) d¢ tang van toc roto phan
loai khong 1am anh hudng nhiéu dén thoi
gian sdy. Sau do, thoi gian sy tang vot khi
tang van tdc cua roto. Trong thuc te tuy yéu
cau kich thudce hat san pham ma c6 the chon
van tdc cua roto cho phu hop. Van tdc roto
cang 16n thi hat cang min, tuy nhién dé giam
thoi gian sy thi ta nén chon van tdc trong
gi61 han cho phép.

3) Tinh bot khoai mi sau khi sdy gan nhu
100% lot qua ray 200 mesh, khong phu
thudc vao van tdc roto phan loai. Diéu nay
cho théy kich thudc hat tinh bot khong bi
thay ddi ma thue té, cac hat tinh bot min da
két dinh véi nhau.Nhu vay, khi di qua méy
nghién, cac hat da dugc danh toi hoan toan
vé kich thudc ban dau. Do d6 khi sy tinh
bot khoai mi ta c¢6 thé chon van tde roto
phan loai trong gii han nhé nhat.

4) Vi CaCO;s, trong doan véan tdc cua roto
phan loai tir 20 dén 30 Hz va tir 40 d&én
50Hz thi khi tang van tdc cua roto thi thoi
gian sy tang khong dang ké. Con trong giai
doan van tbc cua roto tur 30 dén 40 Hz thi
khi ting van toc cua roto thi thoi gian sdy
tang vot.

Kich thudc hat tir 0.24 dén 0,26 mm chiém
ti 18 cao nhit trong phan bd hat theo kich
thudce sau khi séy mic du van tdc cua roto
phan loai thay d6i. C& hat ndy c6 gid tri
thanh phan phan trim giam dan theo thi tu
cla van tdc roto nhu sau: 30, 50, 20,40Hz.
Duya vao két qua nay ta co thé lwa chon véan
tdc roto phan loai phu hop véi kich thude
hat vt liéu can thiét.

5) May sy khi dong nay to ra rat thich hop
v6i cac dang vat liéu bot nhao. Tuy nhién
ddi vé6i cac loai vat liéu khac, cac yéu td vé
ty trong, kich thudc, d6 4m ban dau , kha
nang dinh udt, hinh dang hat,... can duoc
tinh dén trong qua trinh thiét ké.

6) May sdy nay c6 thé thuc hién dong thoi
ca ba chire nang (nghién, sdy, phan loai). Tir
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nguyén li¢u sdy dang paste ban dau, sau qua
trinh say ta dugc san pham dang bot min c6
kich thudc hat gan nhu dong nhét, chét
luong ( kich thudc hat, mau sdc, mui vi...)
tbt. May hoat dong kha on dinh, it hu hoéng
trong qué trinh thi nghi¢ém

7) Loai may sdy nay co thé duoc tng dung
0 quy mo6 vua va nho. Viéc tng dung cac
két qua tinh toan, thiét ké va cac ket qua
nghién ctru nay ¢ quy mo lon hon, néu c6
diéu kién, can duoc tiép tuc nghién ctu,
hoan thién dé c6 thé dua ra dugc mot quy
trinh tinh toan va thiét ké chuan, ap dung
cho cac dbi tuong vat liéu khac nhau. Ngoai
ra, viéc tur dong hoa khau nhép liéu va thu
h01 san pham ciing can dugc nghién ctu cai
tién tlep tuc.

Loi cam on: Céc tac gia xin dugc bay td
long cam on dén BO mon May va Thiét bi,
Khoa Cong nghé Hod hoc Truong PHBK,
DHQG TP.HCM, va Vién Cong ngh¢ Hoa
hoc, Vién Khoa hoc va Coéng nghé¢ Viét
Nam veé su hop tac va thdo luan khoa hoc rat
bd ich trong qua trinh nghién ctru.

Chung t6i ciing xin bay bo 1ong biét on ddi
v6i PHQG TP.HCM va Truong PHBK vé
viéc da cung cép kinh phi va tao moi diéu
kién cho viéc hoan thanh Dé tai nghién ctru
khoa hoc cép B6 mé s6 B2003-20-42 ma cac
két qua cua nd 1a co sd cho viéc cong bd
cong trinh nay.
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