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CHUONG 8

THIET BI PHU

1. Chuan bi nguyén li¢u
1.1. Gidi thi¢u
Viéc lwa chon diing cac thiét bj phu tro trong qué trinh thao tac nguyén liéu
mang lai nhiéu hiéu qua: i)giam chi phi nguyén vat liéu, ii) giam chi phi lao
dong, 1i1)Str dung khong gian mot cach hi¢u qua, iiii) Gidm ti€éu hao nguyén
vat li€u do roi vai, bao quan tdt.
Cac yéu t6 can xem xét:
-Kich thudc va hinh dang cua nguyén liéu
-b6 cung hay mém cua vat liéu
-Cac chat don c6 mit trong nguyén liéu
-Do nhay am
-Luogng bui chura trong nguyén li¢u
-Nguyén liéu di qua so ché hay chua
-bac tinh hinh dang, kich thudc
-Nguyén liéu can phai nghién trudc khi dua vao san xuat hay khong
Ngoai ra, viéc lya chon céc thiét bi phu tro can xem xét: nang suét ciia nha
may, mit bang san xuét, phuong phap cap nguyén vat liéu, cac yéu to kinh té.
1.2. Van chuyén nguyén liéu
Nguyén li¢u dugc chua trong cac thung chura khac nhau. Vi¢c chira dung
nguyén liéu, van chuyén anh hudng kha 16n dén ning suét, hoat dong cia ca
nha may.
1.2.1. Bao chura
Moi bao nguyén liéu nhya ning khoang 25kg, 20 bao duoc dong thanh mot
kién. V&i cac nha may nang suat nho, st dung véi lugng it méi sir dung kiéu

chtra nguyén li€u trong bao. Véi bao chtra nguyén li€u, can nhi€u cong lao
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dong dé bbc vac, mit bang kho chira 16n, phai van chuyén bang xe nén dé gay

roi vai.

1.2.2. Thung chwra Gaylord
Khi can thiét, nguyén liéu nhwra duoc chira trong cac thung gidy caton, chia
khoang 1000 1b (500 kg). Phia trong thung gidy c6 phu 16p polymer dé chéng
nhiém ban, chéng am. Dung thiét bi Gaylord c6 thé giam cong lao dong
nhung van phai c6 mit bang 16n, dung xe tai dé van chuyén nguyén liéu vao
nha may.
Hai thiét bi Gaylord duoc mo ta ¢ hinh dudi
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Figure 7.1 ie) Gaylord tilter; (b) Gaylord dumper.

1.2.3. Vin chuyén nguyén liéu bdng xe
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Céc ro mooc dic biét chira dén 40000 1b nguyén lidéu. Mdi modc déu lap
cac hé théng bom nguyén lidu. Nguyén liéu duoc bom hodc thoi vao khi ndi
vai silo chira. Khoang 2h cho 40000 — 450001b.

Van chuyén nguyén liéu bang 6t6 ray

Mbi 6t6 ray c thé chira dén 180.000 -220.0001b nhya. Gia ca thap. Pé
chuyén vao silo, can co hé théng bom. Viéc lua chon hé théng bom phu thude
vao loai nguyén liéu, nang suat, khoang cach van chuyén.

1.3. Cac loai thung chtra nhya

Silo thuong bang nhdm, thép khong ri, thép hop kim thap. Bén trong dugc
pht mét 16p epoxy chdng dn mon, mai mon.

Theo duong kinh, chiéu cao cua silo thuong 24, 32, 40 ft. Silo ché tao béng
phuong phép han thudng co hai loai — silo vay (fully skirted silo) — thanh bén
ngoai cua silo kéo dai xudng dén nén. Thanh nay 1am nhiém vu d& silo. Loai
thir hai -loai c6 chan (structural leg silo), phia day silo 1a phéu dé thao vat
liéu, thung dugc do trén 4 chan han vao thanh thung silo.

Loai silo bang thép, dinh tan (bolted steel silos) gdm nhiéu tdm thép ubn
cong, gan lai v6i nhau. Hai mit duoc phu epoxy. Mdi tim ghép c6 do cao 8ft.
Chiéu day cta tim ghép tang dan tir dinh xubng day.

Loai silo han duoc st dung nhiéu hon. Str dung silo loai dinh tan ¢ nhiing
nhuoc diém trong cac trudng hop sau: 1)Lap dit thém cac thung ii) Yéu cau

thé tich chtra 16n iii) Mt bang han ché.
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Figure 7.2 A 12-ft-diam bolted steel silo.
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Figure 7.3 A 12-ft-diam welded steel silo.

Mot s6 cha y khi str dung silo

-Silo dinh tan (buldng) c6 duong kinh 9, 12, 15, 18 ft. Mdi tim ghép c6
chiéu cao 13 8ft. Silo han c6 duong kinh 9, 10, 12, 13, 14ft. M&i tAm ghép cao
khoang 6ft.

-Kha ning chira thé hién & bang

0 x 32" bolted or welded 65,000 Ik
12 = 24 bolted or welded T5,000 Ik
12 = 32 bolted or welded 108,000 1b

10 = 32 welded 77,000 1b

“That is, 9-ft diameter by 32-ft OAH.
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12 % 56 welded 208,000 1b
12 % 60 welded 925000 Ih
15 40 bolted 215.000 1b
15 48 holted 256,000 1h
FILL LINE
YO—YO LEVEL
SENSOR
HI LEVEL
SENSOR \\ I
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Figure 7.4a Silo accessories

1.4. Hé thdng silo tach 4m
Trong mot diéu kién nao do, ngung ty hoi 4m trén bé mit trong ca silo xay

ra. V&1 vat li¢u nhay am, viéc hat am trd nén quan trong. Nhu vay trong cong
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doan sy vat liéu can phai cht y. Can phai tach 4m trong silo bang cach tao ap

suét duong trén khoi vat lidu.

» PRESSURE /VACUUM
::ILLD.IF:-NE RucK RELIEF VALVE
AN 4" 0.D. AR
SUPPLY LINE N 4" 0.0. AR
RETURN LINE

Figure 7.4k Silo dehumidification system.

1.5. Thiét bi tao dong chay trong silo

Nguyén liéu trong silo chira c6 nhiing tinh chat chay khac nhau. Dang hat
thi khong can thiét bi dic biét, nhung vat liéu mém nhu ethylene vinyl acetate
(EVA), polymer bién tinh thi phai can thiét bi dac biét. Loai vat liéu dang bot,
goc nghiéng cta phéu phai that 1on. Vi phé thai chai PET dang manh trong
khi tai ché, can c6 thiét bi dic biét.

Goc nghiéng: 60 — 700 s& ngdn can nguyén liéu tat lai trong silo

Khudy dao: thuong véi tbec do thap 2-3 vong/phit bang truc va thanh

khudy ddao. Khong nén khudy lién tuc vi s& nghién nho vat liéu.
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Phéu c6 day di dong (live bottom hopper): dat & chop non thao san pham
cua silo. Thuong bang 1/3 dudng kinh silo. Phan thap nhat nay dao dong, pha
v lién két bét cau, giup cho viéc thao liéu dé dang.
Tro gitp bang dong khi: v&i su trg giup cua khi thoi, vat lidu & trang thai
tang soi, dong chay dé dang hon.

Tao dao dong cho thung chira: pha v lién két cau ciia nguyén liéu.
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(a)
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Figure 7.5 Flow-inducing devices. {a) Agitator; (b) live bottom.
1.6. Hé thong loc
Khi nguyén liéu dang hat hay bdt thdi vao silo, mot luong khi 16m phai
dugc thio ra khoi silo. Nhu dang hat PE, PP, mgt lugng hat bui nhd, min s&

di ra ngoai cung véi dong khi. Hé thong loc 1a can thiét.
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Figure 7.6 Filtration systems.

Str dung h¢ théng loc can cha y: cac hat bui thuong cé kich thude p, lugng
khi dugc loc, cac tiéu chuan moéi trudng.
1.7. Hé thong do ludng

Nguyén 1y do luong dién hoa va am thanh dugc st dung trong viéc do murc

nguyén liéu trong silo. Thé hién & hinh dudi
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Figure 7.7 Inventory measurement. (o) Electromechanical; (b) “sonar”
type.
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SENSING HEAD

{b)
Figure 7.7 (Continued)

1.8. Hé thong van chuyén nguyén liéu

1.8.1. Vin chuyén bang chdn khéng hay dp sudt cao
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Figure 7.8 Simple vacuum system.
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Figure 7.9 Central vacuum system.
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Figure 7.10 Continuous vacuum system.
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Figure 7.11 Pressure blower system.
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Figure 7.12 Combination vacuum-pressure system (one pump).
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Figure 7.13 Combination vacuum-pressure system (two puamp).
1.9. Phan phdi nguyén li¢u
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Figure 7.14 Silo fill line by truck (blower).
1.9.2. Ot6 ray
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Figure 7.15 Silo fill line by railear (vacuum).
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Figure 7.16 Railcar takeoff.

1.10. Hé thong phdi tron

May phdi tron gdm c6 cac thanh phan

-Phéu cap liéu riéng biét cac thanh phan cin phdi tron

-Thiét bi day nhu truc vit, khay rung, thiét bi 6n dinh dong nguyén liéu
thanh phan

-Phan trén dé lam déu nguyén liéu trudc

-Phén diéu khién
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MACHINE MOUNTED FLOOR MOUMNTED
Figure 7.19 Basic blenders.

Figure 7.21 Loss-in-weight blender.

1.11. Hé théng nghién
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Figure 7.22 Upright tangential feed grinder.
1.12. Phan loai vat liéu
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Figure 7.24 Elutriator style fines separator.
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Figure 723 Vibrating bed fines separator.

1.13. Say vat liéu
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Figure 7.26 High-temperature material drying system.
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MULTIPLE MACHINES
SOLID CONE DRYER HOPPERS

CENTRAL DRYER

(AR RETURN & SUPPLY DUCT Lt
NOT SHOWN FOR CLARITY)

Figure 7.27 Multimachine central dryer.

MATERIAL SWITCHING AREA
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