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Lai noi dau

Cuén “Plutong phip tluét ké xieong ma dién” duoe bién
soun phdm mue dich cung cap dén i 101 da:

- Cae noi dung can tiét pladi duge dé cap dén trong
moét ban thiet ké xiecng ma dién

- Cuachi chon c:(f{‘ plutony dn cong nghé va cde giai phdp
k¥ thudr hop IV dé 6 duwge ot xiang ma dién dung véu cdu
MORY BB !

- Cue phitong phdp tinh todn va cach kiém tra lui cdc
két qud thu ditoe de o thé hoan thien hom trong 1hiét ké';

- Cuie sov liéyw tham khdo. tra cire, . rdt chiét véu diing
che vide 1iél ki xieong ma dién vea vie IS bé midt kim loai.

Do dé sdch sé gitip cho ngon thidt ké" rdt nhidu thudn
It trong cong viee va nhandt chdng hoan thanh duoc nhiém
VIE CHU L

Trony tdn xudi ban pay, sdach da cai tén cdch tinh todn
Ve thist bi, & gict wlitdl, v€ 160 huo nguvén var liéu, vé thong
eI, . vty ngan gon, viee hop I hon. Ngodi ra, dé bio vé
moi triomy, sdcht dia die bt clnd trong dén vdn deé plurong
plidgr retar, 1inth toddn qatde reg via e I neoe thai, ciing nhne
vein de vé sinhan toan lae dong rong cde xudng ma.

Viovdy cuon “Phong phap thiét ké" xuong ma dién” sé
dde et can thiét dor vai cde sinhi vien chuyén nganh cong
nehé dién hdu va bao vé kim loar, clng e sinde vién cdce
tridmg doi hen cong nghiép. cao ding k¥ Hwat o6 lién quan
dén linh vie gra cong. xw ¥ vé bdové hé mdt kim loui. nhdt
{3 khi dany do dn mon hoc va thiet ke’ 1ot nghiép.
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Cuén sdich “Phuong phdp thiét ké xuong ma dién* con la
mor 1 lidu tham khdo 16t doi véi cdc co quan thiét ké cong
nghiep, cac k¥ sw dién hoa va bdo vé kim loai, cde cdn b k¥
thetedt va cong nhdn bdc cao vé ma dién vi u Iy bé mdt kim
fogi.

Tdc gid rar vui léng duge nhin nhimg ¥ kiéh phé binh,
vdp ¥ cda cde doc gid.

Pgs, Pts Trian Minh Hodng
Truomg Pai hoc Bdch khoa tHa Noi, 1997



Phan A

THIET KE XUOGNG MA DIEN

Chuong 1. THIET KE CAC PHAN TONG QUAT
VA CONG NGHE

Phin md ddu cdn ndi rd:

- ¥ nghia hang cdn ma va xuimg phii thict k&;

- ¢ d6 thidt k& cha tac gid (vé san pham, vé chat lismg, vé trang thit
bi sdn xudt, vé trang bi Ky thudt...).

1.1. SO LIEU BAN PAU CHO BAN THIET KE

Nhimg s& Héu co bian ban ddu lam can e cho vige thaét ké la: dac
tinh hang ma (nhu var hew, trong luong, Kich thude,...); k& hoach san xudt
hang nam; quy thai gian thue 1€ 1dm viée cta 1hiét bi; chang loai Ip ma
va chidu day coa ching,...

Ddc tinh hang mg. Gidi thica cic vat cin ma biang ban vé Ky thuit (8
- 10 ban v& o nho, vé ngay trong ban thuyét minh); ghi 1o kich thude,
vi ligu, trong luemg, dign tich phidn cin ma (phdn nay sinh ién phii tu
tim hiéu, thu thap hay 14y theo tai liéu cha nhd may trong qud trinh thyc
t4p vi Jam 36 4n). T4l ca cdc s6 lidu 14p hop lai thanh bang L.1.
Bdng I.1. Bdc tink vdt cdn ma

Banvd | Ténwvat Vat lidu 54 lyong Kich Trong Dién tich Ghi
56 ma can ma, thudic, luong, ma, chu
cainam mim kafcai dmPlcai




K¢ hoach san xuar hang ndm: Can ¢ vao ddc tinh coa vat ma va yéu
cAu cin ma, chia cdc vat can ma thanh shom dua theo chang logi fop ma
va theo kich thade coa ching. K& hoach san xuat cua xuong dudge trinh
bay thanh bang 1.2.

Dom vy rai: Vit ma rat da dang: o, nhd, bé, nang, cong kénh,... moi
ln 6 thé chi ma duge mot va tom hay duge nhidu vat nhiv. hoac rat
nhicu vat bé 1y ty. BE ticn cho thigt k& va van hieh sdn xudt cin quy tdt
ca cdc low vat ma thanh cdc dom v @i (v Dom v tan co the Ja mor mé
ma, mt 14n xudt hing, mat hay nhicu khung (g1d) weo | 3 luemg vi ma
na d6,... sao cho dién teh ma caa cac don vi wde laowdic nhan,

Bing 1.2. K& hoach san xudl cda xuong

Ban| Tén| San'Yong yéuciu Phé pharn a % K& hoach ohai s4n xudt, £,

vé | vat | 86 | Trong |Diéntivh| Sé Tiong [Digntichj S8 Trong |Dién tich

sé | ma (lwong.[lwong | ma  {Lkiong, | ltong, ma, uang, | ivong, ma,
<dif | tdnf | m*fnam | cai/ an/ I minam | can tan/ | m /ndm
nam | nam nagr nam ram adm R

Nhém & b gi. trong ioal thiét bi ndo.

Nhom B Ma gi. trong lgan thigt br nao

Nhém C. Ma gy, treng leai thist bi ndo’

Chit thich: Sia xudl Tuon o6 ph¢ phim (%), nén: 86 phii san xudl = San

gucan + 0% Quy dinbh phie phae «% 1WBida cho. s waon lap [en thep 13

ltemng veu can + 0% Quy dinh ple pt Godida el Lol lop 1en thep la
V% ma nhidu IGp 1en thép I 6572 1on hop R KSm 12 8%,

D& vai hang gud ¢ phai ma quany, dom v tar v inh theo Kilogam,
Khi chon gid tri cha v cAn nam vimg ¢ tinh nang cia chuéng quay hodc
thang quay {xem phm thict big Lap bang ke dom vi tar mia quay theo mio
(bang 1.3).



Bang 1.3, Pon vi tdi ing guay

53 | Tén K& hoach san xudt xudtndm, P, | Bé | Ponvitdiy, | K4 hoach
ban | vat ! Vat [ Téng sd,| Treng Dién tich mat san kudt | Ghi
vé | ma | héu | candm Iuang, ma, neng dm? kg thec y, | chu

anindm | miinam |dmiky mé/mim

BGi v mdt hang nha. ma nhiéu chice mot L, cén (reo ching thinh
eid, thanh chuds, thanh khung,... dé ién thao tac va lam co s& dé xdc dinh
dom v tai v

Chon Khung phai dwt duge cde yéu ciu sau:

- Dign tich saa trén mot Khung ka khong don (8= const). Khi thay mit
hing ma o6 (he thay khung, thay ¢dch treo, thay s keomg,... dd dat yeu
chu nav. Vi ndu S = const thi D8 = [ ciing khong J61 (£, von ta hing
sO), nén it thudn 1o cho vice vin hanh;

- Théng nhat mo! kich thietc khung d6i v moi mar hang ma. BE ma
phai chira vira mot hay nhi¢u khung, khong thir, khong chat:

- Kivh thude khang i W& qua cla cich sdp x& p ba tei s3 luong vt
mad 1ren kKhung ay sao cho dp tng dage cie véu cdu coa ky thuat dw
phian dong thon khong qud nang d& v thao 1de thu cong hay co gidi
dinh chon trong ban thiét k¢ (phu Tue 23).

Bang 1.4 k& cac don vi tal ma treo trén khung.

Bdang 1.4. Pon vi tai ma trén khung

Ban | [én S3wal | Diéntich | Trong | Mich [K& hoach sxnam P,
ve | val | vat | matrén | matrén 1 huong lhugr | theo theo s3 Ghi
sG | ma | idu | 1 khung, khung 1 khung, [ kbung, P, khung, chu
rakhung dm? fchung | kgMhung mm khung/nam
|

Quv thed gian lan viee thee 17 hdoie ndm caa thiét bi trong. xudng ma
dwoe trinh bay trong bing 1.5, Can e vao ¢hé do lam vice (50 ca/ ngay)
vii trang thiét bi ma thude loai ndo o dua vao bang 1.5 ma xdc dinh guy
thin gian lam viée thye (€ hang nam [ ctia thict bi.



Bdng 1.5. Quy thod gian lam vigc thuc té hing adm cia thiét bi, T

Ché 36 Thiét bt ddng Thiét hi khéng tur ddng
lam Qujthdi | Tonthat | Quyihei | Quythoi | Tontha | Quythai
viéc, giandanh | thai gian, | gianthyc | gian danh thai gran, | gian thue
caimagay nghia, h % € h ~nghia, h % g h
1 2440 2 29 2440 8 2245
2 4880 4 4733 4880 8 4489
3 7320 4 1027 7320 10 6588

Clue thich: .

- Vidt Nam nghi 1 U 8 ngdy/mam; nghi 1 ngdy cudi win, tdc 52
ngdv/nam.

- Fdn th# thén gian vio cac vide sta chifa, bao dudng thigt bi, dung dich,...

1.2. CHON CHUNG LOAI LOP MA VA CHIRU DAY CUA
CHUNG

“hon legd igp me phil xudt phat tr: nhiém vu cda val ma, dicu kién
khi hau vi mai truomg Tam viée cla vt ma sau ndy (phu lue 3, phu luc 4).

Chon chieu dav Idp ma phii can o vao mai truimg lam viée cia vat
ma, v Jo nhin sin phiam, vao Tiéu chudn Viét Nam, vao yéu clu cla
chu hang,... (phy e 5, phy lue 6).

1.3 CHON QUY TRINH CONG NGHE

Quy trinh ¢ong nghe ma gom ral nhidu hude va duge nhom thanh ba
giai doan: giai doan chuin bi; giai doan ma vi giai doan hodn thién.

Chon cdc buae cho giai doan chudn bi ¢dn xét dén bdn chat v licn
hang ma (nénl, muic do ahiém bn vivda mhidm bé mat cha ching (phu Juc
7). Bd nhip nho /4 cda bé mdl ma bao vé khéng duge virgt qui 40 pm,
md trang sirc - bao vér M < 2.5 um, ma tang d¢ cing va ma cdch dién: i
< 1,25 pm.

Chon dung dich ma phin can ¢ vio dac tnh vat ma, vao kha nang
phan bd caa dung dich, vi phdt tinh dén cde thong s0 dicn héa cng nhu
£id ¢d, tinh doc hai cua ching. Khi cin img dung 1dp ma 16t phdi néu 16
Iy do.



Giai doan hoan thién thudmg 13 cdc bude trung hoa, tdy sang va thu
dong, 1dp ddy 156. son khong mau, sdy,... Chon ding céc budc niy sé tang
chdt lugmg 1én rat nhiéw (phu luc 8).

Sau khi da chon xong cdc bude cin 1ap so d6 quy trinh cong nghé
theo bang 1.6. Ticp d6 trinh bay rdch pha ché dung dich va cdch phdn
tich thanh phan dung dich.

Bdng 1.6. S0 dé quy trinh cing nghé maq....

Budc cila Thanh phan dung dich Ché db lam vige
quy trinh Cautd Néng d5, Wat 36 dang Nhidt db, °C
g/l dién, A/dm”

1.4. CHON THIET BI

Chon ki¢u lowi thigt hi nao 1a phai can o vao kich thude vi trong
luemg vat ma, vao ké hoach sin xudt hdng ndm va vao quy trinh cong
nghé cia xu'mg. Thidt bi ma 6 thé 12 mot day chuyén hoan toan tu dong
hogc mot day chuyén co khi hda hay chi 1i cdc bé ricng 1¢, thao tac thi
cong.

Dady chuyén tr dong: Mot day chuyén wu dong ¢6 thé dam duong
mot phin hay toan phan quy trinh cong nghé ma. Ngudn ta phan day
chuyén ty dong ra livm hai loat: lowi meém va loai crng.

Loai mém \hikmg duge (rang bi cdc bo e dong chap hanh nhiém vu,
go1 L 14 bo e hanh (antooperator). BO tu hianh ¢ khd nang van chuyén
vat ma Ién - xudng va tién - 10i theo chuong trinh dinb san, Cac beé trong
day chuyén ndy o cing Kick thude va duge diar ndr uép nhau. Bude nao
¢ thin gian cong nghé Lau phai ding nhiéu be. Thin gian dimg cla bd wr
hanh tai mai bude duge an dinh phi hop theo quy trinh cong nghé. BO w
hinh cing ¢6 the phue vy viée van chuyén vat ma cho mot hay nhidu
butic cong nghd, sau do lai td v vi td ban ddu dE tidp e cong vide cla
chu k¥ sau. Trong thin gian chir vat gia céng ¢ mot khau nay. bo w hanh
¢6 thé di chuyén sang phuc vu ¢ mot khau khde. Dua vio nang sudt thiét
bi, 3 bude cia quy trinh ma tnh t0dn Jing mdt hay nhi¢u bd tu hanh
cho mén day chuyén. Trong mol day chuyén tw dong 6 thé thay ddi doi
chit d¢ thue hign cde quy tinh cong nghé khic nhau. Cic day chuyén



loai nay thuimg c6 ndng sudt tir 1 dén 60 m’/ h: chiing ¢é thé ma hodc gia
cdng céc vat trén khung treo, trong thing quay; ma hoac gia cong duye
cdc vat bé 1an vat Ién. Bang 1.7 va 1.8 trinh by dac tink cha mot s& day
chuyén ny dong c6 bd v hanh.

Ty theo cdch thifc van chuyén ma phin biét day chuyvén wr dong ¢6
bo tu hanh kidu cdu nang - ha. kigu ch [, kide congson, Dav chuyén
dong ¢6 the duce ghép thanh kidu: mot day thdng, mot day cong, ha div
thing, hai diy ovan,... Trong day chuyén tr dong ¢6 bo tu hianh kidu nang
- ha, ncu chicu dai b £ < 1600 mm chi ¢dn ding loai mol ray, khi £ >
1600 mm phii ding loal hai ray. Toc d9 di chuyen ngang: 1,5m/s. Toc
dg ning - b 0,13 mys (hing 1.8).

Bang 1.7. Cic thing so co ban ctia ddy chuayén co bo et hénh

Kich thudc S
Nang oé Chiguday Cang U S8 | Kich thutic day
Nhigm vu suat, (ngna IGpma, | Phutdi | sudit [batu]  chuyédn
m/h fLxHzx LM m? kW thanh| (L x H x Wl.m
Wi,
mm
Ma ke quay chol 6, 22 28{1120x800x |7, 9. 12; 18 4 201 2 |182x37x339
thep 1000
Ma kém quay {Q)] © 26, T [120x800x g Ca5 T1] 205 | 3 [181x44xc46
v treo (T} cho [ 1250
thép"
Ma kém, ma N5 [1600x800x | §-12, 15- Qs 121 2 [195x34x47
cadimi quay [Q) | 186,15 1250 24,2730 | T1.2b
vatrec{Ticho 18,28,
thép 4,7.3,75
Ma kén treo cho 16 [2240x710x |B-9;1215] 215 | 2398 ¢ 2 |17.9x37x53
thep 1600
Ma k8n quay cho |35 23.6 M600k800% | 6. 9.12 7 Pl 2 (2dx29x47
thép 179 1250
Ma kénva ma 3,8 67 11600x800x | Ni915 1.12 27 2 NB81x29x4p5
lcrom treo cho 8 1250 Cr dén 1 1
thep va diing thay :
Ma crom cing 1.5 {1600x710x 30 1 11/ x65x564"
ftreo 1250
Ma crom treo cho 12 MB00x1120|Cu 8, N1 18 2 2i8 1 3 [201x69x55
thép %1250 Lrdén i
Ma ddng treo 4.6 M500x700x [+] G2z - 1 214x4x54
1200 J ]

[0



Tiep bang 1.7

Anot hda nhdm 22 |1aDOx800x - 4156 232 2 |189x28x456
1250
Dxy hoa thep 40 [3600x800x - 6,6 9,3 2 1252x29x458
trohg gid 1250
Fhotphat héa treo| 42; 51,5 [2240+630x 12 7.8 1 §20x35x52
1600
Fhotphat héda -54 1600x800x - T 10,5 2 211 x29x4586
trorg g L 1250
Rdng 1.5. Cic thong 56 co bdn chia bo L hank kiéu treo
Phu tai, Chiéu cao nang - ha, Chigu dai lam vigc, Treng uong,
tan mn mm kg
0,95 2000 2800 200
o1 3600 1600 250
0.2 3150 450
¢4 5300 1000
1 3300 2000
2 5009 4500
Bang 1.9. Bdc tinh thany quay diing troag day chuyén
i dang ditng ho tu hanh
84 Tée db Kich Kich thuae {ngoar)
thu Chigy *hu quay, thudctingoai) lhung quay
by dan bé, tai, volph b xHxw) {dudng kinh x
mm kg mim chigu dai), mm
08 g deén
1 1120 10 7.8 1127%424x1104 340x6540
2 1500 50 8.3 1640x520x1220 620x8300
3 2240 120 8,3 238Cx520x1220 520x800
0¢ gia cong héa hoc
|
4 1120 75 1,9 1287x430x1120 400x688
5 1500 100 1Y 1755x4.30x1120 400x1168




Bdng 1.10. Kich thudc khung treo

Chidu siu Khoang cach gita Kich thudc ngoai, mm
bé, cac dign cuc, Cao Réng Dai
mm mm
1200 450 800 150 400, 600, 900, 1300
800 800 250 400, 600, 900, 1300
450 1100 150 400, 600
1500 600 1100 2580 604, 500

Hang bé duge do vao thimg quay dé gia cong. Khi ma héa hoe hoac
tdy axit phii ding thang quay iam bing thép khong gi. Thung quay ma
dien phai lam bang chdl déo propylen, vich thdo i duge, ¢6 cia déng
mé dé dang. Néu thitng quay qud dai ¢6 thé ngan dot (bang 1.9).

Kich thude ngoai cia khung treo trong ddy chuyén ty dong phu
thude vao kich thude bé, chu y&u 1a chidu sau bé va khodng céch gilta cdc
dien cuc {bang 1.10). Khi chgn két cdu khung treo cin tinh dén ché do
ma: treo (inh; du dua; quay ddo,... ma thiét ké cho phi hgp.

Loai cing thuimg cdu 1ao bang cdc cdu ning- ha va cdc bd gid truot
dan hu'mg. Loal day chuyén ndy duge dl‘mg cho xudmg ¢6 nang sudl on
trong nhiéu nganh cong nghi¢p. Nang suat day chuyén ding cho ma dién

5 thé dén 80m 2/, ¢dn diing cho oxy hoa anot va ma hda hoe ¢6 ihé 1én
dén 100 m*/h. Quy trinh cong nght duge tién hanh theo mot chuong trinh
cimg, ¢ dinh, 11 khé bién doi, hoac bién d6i khong dang ké, vi du, ma
kém hoac cadimi ¢6 thy dong chi ¢é thé d8i thanh khong thu dong.

Day chuyén tu dong kidu gid trug niy thuomg ¢6 dang dvan (hinh
2.4). Cdc hé¢ irong day chuyén duexe x&p thanh hat day theo thir wr tuong
tmg v quy trinh cong nghd. Co cau chuyén dong trugt duge dat & giira
hai ddy thiing d¢ di chuyén cac thiing quay hay cdc khung treo. Chuyén
dong thing Jdimg duge thue hién nhd cdc cdu nang - ha. Khung treo di
chayén dac theo diy chuyén nhis cde thanh ddy gdn cée xe truet ndm trén
timg don nguvén bé. Cac bé trong nhitng day chuyén loai ndy thuimg c6
chiéu dii khac nhau, va bang mat hay nhiéu dem nguvén bé. Cac bé o6
chiéu dai hing mot dom nguyén duge ding cho cde bude cong nghé cd
thévi gian lam viéc ngdn hon nhip dé lam vide (thii gian gitta hai 1dn 13y
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hing ra) cha day chuyén. Cac bé cd chiéu dii bang nhiéu don nguyén
duae dung cho cde bude cong nghé 6 thdi glan {am viéc 16n hon nhip d6
ra hiing cla day chuyén, vi du cde bude: ma, sdy, tdy,...

Bang I.11. Tinh nang co bdn ctia mot 56 ddy chuyén ma kiéu gid traot

Nang Ca khung, Chiéu |Phutdi,| Céng Kich thubg,
MNhi&m vu suat mm dayma, i sual, mm
mém pm kWY

Ma crom treo bao 140 400x150x900 Cuil2 0.8 48,7 20.5x6,5x3 9

vé- trang sUic cho Ni12

thep Cr05

Ma kén fraoc cho 45 B00x1590x1100 18 1,2 48 2 18,5x6,4x4 6
thép

Ma kem [{Cd) treo 30 400x100x300 15-18 1.0 212 14,6x6 4x4,6
cho thép

Ma kém (Cd) lreo 75 | 500x150x300 9 13 | 302 | 24.6%6.5x4.3
che thep

Ma ddng treo 40 600x200x900 12 - - 18,2x4 2x6 8
Anol hda hap kim 43 600x200x1100 - 1.8 - 20, 4x6 4x4 8
nh3m bao vé trang

S

PPholphat hoa tieo 100 600x 2002500 10 - 11,8 15 Bx5,9x3,5

Kich thude quy chuan cua bé duge chen trén co s6: mue dich cha bé,
kich thude ngoai caa khung treo, s& cdu catot,... Kich thude cia bé nhiéu
dim nguyén dude xéc dinh theo thin gian ma, tdy,... va theo nhip do ra
hing cta day chuyén.

Bang 1.11 gidi thi¢u tinh ning cda mol vai day chuyén tr dong kiéu
gia tnaot. Céce loal day chuyén ma tr dong thitme do cac hang 1dn san
Xudt sin, o6 nhiéu kiéu dang, cong sudl, tinh nang,... khdc nhau va ludn
duge cai 1ién, d6i mdiz nén trude khi quyét dinh chon day chuyén ndo,
ngudi thiét ke phai tinh todn k¢ ludng cdc véu cdu cua xudng va nghién
ctiu didy A cdc ban thuy@t minh may caa cic hing san xuat,

Thiét bi dom I¢: Li cic bé tinh. chudng quay, thiing quay ding cho
ma hoac y rira,...



8¢ iinh: Thuimg duge ché tao theo cic kich thude di quy dinh
sdn, Tuy thude nang sudt ma, dac diém vat ma, cic trang bi phu trg cho bé
(quat hit, 6ng dun ndng hodc 1am lanh, co cdu khudy dung dich,...) ma
kich thwdc bé s¢ I1én nhd Khac nhaw. Bing 1.12 trinh bay mot s8 dang bé
tinh thong dung.
Bdng 1.12. Kich thudc (tfrong) eia mat sé bé tink

Masd | Kich thude ba, Thé tich Mi s8 Kich thutc bd, Thé tich
mm lam viéc, it mm I&m viéc, it
01 600X500x800 250 o7 1500x700x 1000 1000
02 BOOXTOOx800 400 08 1500%10u0x1000 1300
03 1200x%7 00x8C0 600 09 2200x700x1000 1400
04 1500x7 00x800 750 10 2200x1000x 1000 2000
05 800x700x1000 £50 11 3000x700x1000 2000
06 1200x700x 1000 800 12 3000x1000x 1000 2700

Chuong quav: Cic vat bé (nhue 6¢ vilt, vong dém,...) o6 dueng kinh
dudi 8 mm, chidu dai dudi 60 mm c6 th€ ding chudng quay ¢6 tinh nang
sau ¢ ma:

Nang suat, kg/h 33

Thé tich chudng, lit

Phu ta (vat ma):

-l 2

kg 25
Thé tich lam viac cia bé chira, 1t 370
Kich thude be chia. mm 1865 x 912 x 1200
Nhict do. °C dudi 50

Céc vat qua bé (nhu kim gam. kim khau....) ciing co thé ma trong
cac th.i()llﬂ quay doc 1ap ( khnng ¢t thung chita dung dich néng, chudng
ngifa miéng 1én rén lic ma 3¢ dumg dung dich). Mot trang nhitng Kicu
chuong quay loa nay co céc tinh nang nhu sau:

Dung tich chuong, lit 50
Phu fat cua chudng, kg 0,5
Kich thude thiét bi, mm 276 x 450 x 1535

14



Cudmy dd dong dién, A

ién (he, V

40
15

Thang guay: Cling ding d¢ ma cac vat nhd. Thing quay ma bao gidy
eling cin ¢d thém ihiing chita dung dich. Bang 1.13 gidi thi¢u mdt s6
ki¢u thilng quay hay ding.

Néu san lugng bé o thé chon loal thiing guay co cac tinh nang sau:

Thé tich thimg quay, lit

Phu tai:

- thea thé tich,

lit

- theo trong lugng, kg

Tac do quay, ve/ph

Kich thude trong, mm

- chicu «Jai
- duimg kinh

2.8

1,0
2.8
9.5

250
125

Thing quay loai 6dv ¢6 thé nhile chuyén tir bé ndy sang bé khic d¢

thuc huén nhidu bude cdmg nghé npay trong thiung: nta, ma, sdy....

Bang 1.13. Pdc tinh mot s thang guay va bé chira ne

Kich thuéac bé Kich thudc thiing Tha tich
Kiéu thing quay chita, quay (dudng kink | Phuy ta, dung
mm x chidu dai), mm kg dich,
it
Nhung 1/2 dudng kinh:

- luc [&ng 550x6009x700 230 x 450 12 150
- tru tran 550x600x 700 300 x 450 20 190

Luc jang nhung 10an bé
- hai ngan 970x550x300 aT0x 750 30 230
- ba ngan 1300x620x 300 360 x 1000 60 550
Loai co cAunang - ha 800xB00x800 500 x 600 4C 400




Chuong 2. TINH TOAN THIET KE

2.1. XAC DINH THOI GIAN GIA CONG TRONG CAC BE MA

Thin gian ma T duge xac dinh theo cong thibc;
T=1, + 1,
trong dé t, - thoi gian dién phan, ph;
1, - thii gian théo lap. ph.
Khi dién két tda kim loai, 1) duge tinh theo cong thic:
T = &v60000/ ¢ i. n . ph; (2.
trong dé 8- chiéu day ldp ma, mm;
¥~ trong [ugng riéng kim toai ma (phu lue 10), g/s:m1
¢ - duong luong dién héa (phu luc 13), g/Ah;
i. ~ mit do dong dién catot, Afdm’:
n- hiéu sudl dong dién (phu luc 13), %.
NE&u ma trong chuong guay, thing quay, trong gio phai tang thém it
nhdt 13 25 - 30% cho 1. Théd gian anot hdéa nhom, photphat hida v oxy

héa lay theo quy dinh trong day chuyén cong nghd. Thi gian ma kén hda
hoc tiy thude vao mide do két tia cua 1dp ma.

Thai gian 1, phu thude vao kiéu, loai thiét bi. Trong cdce thiét bi lam
viée lign tue, né chiém tir 1 - 2 ph; <On trong cac thist bi thd cdng hoidc
c khi hda thidp oo the (r X -5 ph. tham chi 10 ph (néu b qua 1on).

2.2. TINH THIET BI

S6 ligu ban ddu diing cho tinh 10dn ta: P, - k€ hoach nam. m’ (tin);
T'- quy thai gian lam viée thire (¢ hang nam cua thigt bi, h; - thod gian gia
cong, ph; v- don vi tai. m2 (n); Kidu, Joai thidt bi ndo duck chon diing.
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Mot don vi & 13 lugmg (dién tich hay trong Wuong) vat ma duge Wy
ra khoi bé mdi khi ma xong (mot mé, mot nhip....). Mat hang ma ¢6 k3
thay dét, nhumg dién tich ma S cia Jon vi tai phai thu x&p dé luan khony
doi (xem bing 1.3 va 1.4).

2.2.1.Tinh s6 bé n cho thidt bi thi cong va ey khi baa thip

$6 don vi tai phiil ma mornam M: M=pP /v, (2.2)
Téng thivi gian cdn thiét gia cOng toan bd sdn lugng 1a:

Tr=Mr . (2.3)
SO bé ma #: n=XyT . (2.4)
Hé¢ G su dung thict bi K- K=un/n . (2.5)

112 56 bé quy tron (s6 nguyén, lén hom »)
K khong e thap dudi 0,85 - 0,95 (khong Jdat phai chon lai »).
Chui ¥ Tromg hop xudmy lam viée khong hén we (1 hay 2 ca/ugay)
ma thef gian cong nghé T iom thi <o ligu ban d3u ding cho tinh todn nep
13y theo don vi ngay: Mo Pogie Dogeen Do Fagay khong duge ké thai
gian chudn by v ket thue cna ddu va cuot mdn apdy nén két qud sé duge »
Ién hom cach tinh trén (nhu e mae sat heop oon cpe dO tam viée gidan
doun; xem cong thire (2.9))
2.2.2 Tinh kich thuc bé ma
Chiéu dai trong [, cha bé tinh theo cong thitc:
fo=md + o - DLy + 21, : (2.9
wrong A6 L, - kich thudk Khung treo theo chidu dai bé, mm;
L, - khoing cich gitra ¢ khung, min;
L1 - khoang cdch gita thanh be vii canh khung, mm;
iy - s6 khung (50 don vi L) tren mdt ciu treo cue ¢hinh 2.1
Khoang cach giita cde khung treo 7., phu thudc vie hinh dang, kich
thudc vat ma, thudmg dan dons tir 30 - 100 min. Khoang cich giia thanh
b va canh khung treo £,; 1& 50 - 100 mm.

Chiéu rong trong W, cla be ma, dién phin tinh theo cong thirc sau:
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Wo=mW, + 20,W,o + 2Wy + md 2.H
trong d6 W, - kich thudc cuc dai ctia vat ma theo chiéu rong bé, mm;
W,- khodng cédch gilta anot va vit ma Lai diém gdn anot nhat, mim;
W, - khodng cdch gira thanh bé vi anot, mm;
- 50 cau catot;
1y - 88 cdu anol;
¢ - chidu day anot, mm.

Khnér}g cach gifta anot v vat ma W, 1ay bang 100 - 150 mm d6i v
vat ma phang, va bang 150 - 200 mm d6i véi vat mas <6 hinh dang phic
tap. Khodng cach giita thinh trong ciia bé véi anot Wy 15 50 mm:; néu cd
dat 6ng trao ddi nhiét, Ong gis nhidt,... Iy bing 80 - 100 mm. Chidu day
anot «f néu chi bang 10 - 15 mm thi c6 thé bo qua khi tinh todn.

Chicu rong trong W, cic bé 1idn hanh céc qua trinh hoa hoe, khong
0 dién cue, duge tinh theo cong thic:

W= Wy + Wi, - 1) + 2W, |

i Z !
e / ,
; fA T
_ e Al
Mdp Fhooryg ! I e, , oo
- ! o : T L
H, Ht
Hy :
by Ly Lz Ly .'.3 Ew_,’ W oW W W :w,g W ;-«Jf
Lt : '.'."t H
—— .t

Hink 2.1. Bé tinh: |- khung treo: 2- anot
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trong o ny - 80 ciu treey,
;- kich thude khung dd teea vat ma tinh theo chidu rong be,
mmny;
- khoang cach gitta ha Khuge (reo tinh theo chiéu rong bé,
min;
W,- khoang cdch 1ir canh khung ¥ thanh bé, mm.
Chiéu cao trong H, cua be:
Ho=10 + 1, + My + 1, (2.8)
trong d6 71, - chiéu cao khung {chura ké moe teco), mm:
li- - Nhoang cdch wr day bé den canh dudi cia khung (ciing 13
< widh han dudi cOa vat ma), thuomg 18y wr 15¢ - 200 mm,
{1y theo day be oo dat cde trang b Trao doi nhiGt. dng sue
khi,. .hay khonp):
{1 - chifu coo chat dién giai i canh trén cha kKhung trd
[én, thuome tdy bing SOmm:
H, - khodng cach Wt mat thodng dung dich dén miéng b,
thuadmy 18y (i 100 - 150 mm {0y theo ¢6 suc Khi bay
Khong .
{ hévich dung dich V' xie dinh theo cong thae:
SR TUR T TR I
trong dé 141 ¢ cdc kich thude déu doi ra dm. con thé tich tinh bing Iit.

Sau khi tinh xong Kich thade trong cia hé phai tham khio va didue
chinh theo o kich thude be tidu chudn XAp xi v ¢ching J¢ tién mua
sim sty chir, thay the.

2.2.3. Tinh chuong quay v thang quay

Civ hai cach tinh:

- Chon kicu chuing guay, thing guay c6 sdn Kich, ¢0, nang sult,...
roi W phu tar cho phép ctia nd tinh ra phu 1a dong than, sau do tinh ra s0
(thiet br (cic tinh oan tién hinh theo cde cong thite o (2.2 dén (2.5);
<dch nay hay ding han);

- Quyét dinh phu tai v trueve, Gt dura vis dG xdc dinh kich thude cta
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chuong yuay hay thing quay cho phd hgp (dud Jay s€ trinh bay cich
tnl nay ).
Tinh chuéng quay tién hanh nhu sau: Néu chuéng ¢6 dang hinh
nén s thi the tich V dit) cua né:
V=(R"+r +Rr)(xiy ), lit,
frong do R - ban kinh ddy chudng, dm;
r - bdn kinh miéng chudng, dm;
/r - chitu cao chudng, dm.
Khi tinh todn chii § 14y kich thude chudng theo cde ty 18 sau:
r=(0,7- 08 R; /1= 2R. Lic d6 thé iich chuong s& 1a:
V=46R",lit.
The tich chuong quay phai dam bdo bang 1,5 - 2,0 thé tich dung dich
Ide dang ma {(dd cd vl may Vg, tdc Jas V ={1,5- 20 Vy, .
The tich dung dich lie dang ma phii bang 3 - 6 thé tich d6 ddng V'
cha cic vat ma trong mot mé ma, i 1a: Vyy = (3 - 6) V4. Theé tich dd
dong V', clia mOt me ma Iém gdp 3 - 10 Idn thé tich cha riégng kim loai Vi,
trong mot mé ma, tic 13: ¥, = (3 - 1 1, Thé tich d3 dong ciia mat mé
ma V¢ chi duge bang 10 - 209% thé tich V cua chuong quay. Dua vio véc
quy dinh nay ¢4 thé tinh ra kich thude chudng quay (theo cich tinh thi
hai nas 1rén).
Kich thude ngoai cGa chudng bing kich thude trong cong thém chuéu
day thanh chuong, thumng tir 10 - 30 mm.
Tinh thang guay hinh tru sdu canh nhur sau:
Thé tich V thiing quay
V=3WIR/2=26R Nt
trong dé R - ban kinh vong tron ngoai 1i€p, dm;
[ - chidu dai thing quay, thuomg ldy chiéu dii’ thung quay
[=(15-30)2R, dm.
Thé tich phy i Vy (cling thuimg {a don vi 14} chi nén chiém 25 -
35% thé tich thing quay VV di v trudmg hop ma, dién phan; va bang 50
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- 70% d&i véi céc qué trinh hda hoc, tife 1a: Vy = (0,25 - 0,35) V va V, =
0,5-0TV.

Khai luemg m vat ma nam trong 1 dm’ trong thing quay bing m =
(0,8 - 2,6 kg. Dién tich phu tai (b€ mat ma) § mdi m?2 sé la: § = 10wV,
Bai vi 1 kg vat ma img véi khoang 10 dm’® (xem thém phu luc [B).

Khi tinh todn kich thudc trong cla thing quay theo sd luong phu tai
déng théi cling tién hanh nhu vy nhung thit tu thi nguge lai. Chiéu dai
ngodi cha thing quay hon chidu dai trong tir 100 - 200 mm. Pudng kinh
ngodi hon dudmg kinh trong tir 100 - 150 mm.

Chiéu dai trong I, ciia bé chira thing quay xdc dinh theo cong thifc
sau:

L=1+2] ,
trong d6 {, - khodng cdch gilta thanh bé chifa va dau thing quay. thuemg
1dy bang 100 - 200 mm;
[ - chiéu dai thing quay, mm.

Chiéu rong trong W, cia bé chuifa mot thiing quay duge tinh theo
comg thic:

W=D +2W, +2W, + 2d
trong 4o D - dumg kinh vong tron ngoai ti€p thing quay, mm;

1

¥, - khoang c4ch gitra anot va thiing quay, bang 1(X) - 200 mm;

W, - khodng cdch tir anot d&n thanh bé, bing 50 - 1(X) mm;

d - chiéu day anot thudng bing S - 20 mm.

Chiéu cao trong f/, cGia bé chifa tinh nhu sau:
H=D+H, +H,+H,
trong dé D - dudmg kinh thiing quay, mm;

/1, - khodng cdch ur ddy bé dn canh thip nhat cia thung quay,
thuomg 14y tir 150 - 300 mm:

/I, - khoang cach tir mat thodng dén canh cao nhat coa thing
quay, thutmg 13y tir 100 - 150 mm;

1, - khadng cdch tir mat thoang dén miéng bé chira, thudng tay
tir 150 - 300 mm.
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Cu@i cling phai tinh h¢ s6 sir dyng K cho thiing quay hay chubng
quay vira tim dugce, néu khong dat yeu cdu phai chon cic thong s& khic
vi tinh lai.

2.2.4.Tinh cac thong sd co ban ciia day chuyen tu dong c6 b ty hanh

Tink nlyp do ra hane N cia day chuyén (cling 1a cha mdi budc
trong quy tririh} 13 thii gian gidta bad o By hiang ra, duge tieh theo cong
thirc:

N=Tk6Dxy/i P, .ph 29
trong d6 T - quy thii gian lam viée thue 1¢ hang nam coa thiét bi (bing
1.5), h:
V- dom it (50 lweomg ma cda mbi 1an r hing), m', ke hodc
tan;

P, -~ k& hoach san xudt niam, mz,kg hode tin
(Chut yo v va Pophai 18y cong mdt thit nguven Ko tnh wdin);
k - he s0 KE dtn thin gian &l vio viée chadn bi- két thie sae
sudl trong | nedy fam vide:
Thudmg thudmig hay bam 2 ca/ngly, khi do & =1
Neu trudmg hop chi lim 2 cyngay, the £ = (16 -T,) 16
Hoac 1am | ca/ngay. thi k== (8- 7,/ 8
T 1 1thon gian <hudn bi - Két thde sdn xudl cia mén ngay, no [ tong
thai gian chudn bi cho rad (don vi taiy dau ticn diza vie bé ma vi thot gian
ket thie coa me (dom vi 1a1) cudi clng sau khi 13y 1l bé ma ra tiem then
2ian cia quy tinh).
Tink 58" bé ma 1 theo cong thite’
n=T N ) (2.1
trong d6 - thid gian gia cong trong hé ma T =1, + 1. ph.
Né&u n 1a 50 thip phan phai quy tron thinh a1 sé nguyen 3om hon va
2dn # nhat. Toy loat diy chiyvén ma mi o e (he la sd 06 g hoae fa sé
don nguvén bé' (s6 be con luomg duomg vid mot bé 1dn).

Tith 6 bé ma 16t “ho trudmg hop ma nhicu 1dp ciing 30 hanh emg



s nhu vay. S6 bé cdn cho cdc bude chudn bi va hoan thién ciing ¢6 the
tinh nhu trén, nhung thudmg thon gian gia cong trong cdc bude nay rat
nhanh nén sd bé ¢na chiing déu 14y bang 1. Néu cd bude gia cong nio cin
tha gian lam vié. 1au hon nhip d6 N (nhu khiu ma va sdy ch?mg han) thi
phai tang sd lugng, hay kéo dai thigt bi cia bude dé cho phit hop.

Nhip d¢ ra h#ng thuc t&€ N, cia xudng 1a ty s6 gilta thi gian ma (v&i
s@ bé di quy tron n,.

N=tn . 2.1
S0 day chuyd e dong cdn thiét ;i duce tinh bdi ty s8:
m=N /N . (2.12)

Ny siit mei g @ clia day chuyén e dong (6.5 h hode kg/ h) tinh
theo ¢ong thine:

O=60v/ N, . (2.13)
HE s 1dn du 1y thidt b e dérig
K=wmifm |, (2.14)

vong dé m,  s¢ Jay chuyen wr dong sau khi quy tron.
2.2.5Tinh cdc th Gng s co ban ciia day chuyén tr dong kidu gid traot
Nhip d0 xudt khang N: N=Tkoh v/ P, . (2.1%)
Loai diy chuy in niy tam vige theo nhip d0 1 0,7-1 ph d&n 3-3,5 ph.
N&u nhip d@ tinh 1 4n N vugt qua gidi han cho phép cdn phad xem xét,
linh todn lai, dong thoi thay doi kich thuede kKhung treo va s6 don vi phu
tii cho phi hop. Cton nhip dé thue t& N, thich hop v day chuyén.
Neing sudt n1d: gy 4 ctia ddy chuyén {m/ h) tinh theo cong
thite:
Q=60yv/N, (2.16)
86 lwomg ddv fuevén cda co m a1y sO gida k& hoach san xudl nam
£, vGi nang suflt thare 1€ cua mot diay chuyén trong | nam 7
m=PT.Q (2.17}
Quy tron m thanh m,.
Hé s6 tan dvng thiét wi 1z dong K 1a ty s& giga so (thiét bi m tinh
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dire vin 53 di quy trdn ing:

K =0n /e d00% | (2.18)
§6 dom nguvén bé n cta mbi bé duoe tinh theo cong thic:
n=xN,. (2.19)

The gian chuyén wr bé nay sang bé khic cla cdc thanh ddn bay
trong day chuyén kidu trut nay réft nhanh: 25 - 35 s, nén khi tinh todn c6
thé bo qua.

Vidu 1. Tinh cac thong s6 chinh cOa cic bé ma tinh

Tinh s@ lugng va kich thudc cdc bé ma crom trong quy trinh ma béo
v¢ - lrang suc.

Cdc 56 lieu ban ddu: Chidu day 1dp crom trong ldp ma lién hgp Cu -
Ni - Crla | pm. Crom duge ma 1 dung dich van nang ¢ mat d¢ dong
dién 15 A/dm”. Bé ¢6 hai ¢iu caiot. Ma tren méi mé 48 val ma hinh tdm
phang ¢o kich ¢&: 50 x 100 X 2 mm. Dong khung treo van ning 6 kich
thude 500 x 600 mm, hinh dang nhu hinh 2.2, Khung co 4 day, mbi diy
treo 6 val my. K& hoach san xudt nam P, = 12 000 m”™. Qu¥ thii gian lam
vidc trong nam T = 4489 h

Tink todn: Ticn hanh theo thar wr san:
1/ Dién tich vii ma §:
§=2(05.10+ 100002 +0,50,02) = .06 dm”

2/ X4c dinh dom vi 141 v trong bé: Do vi tai & ddy 1a dién tich mot
mé ma. B4 vi mdi khung chi treo duge 6 x 4 = 24 valt ma, nén phai ding
hui khung, irea 48 val ma, dign tich caa chiing la:

V=488 =48 1.06 = 50,85, quy tron 14 51 dm”

3/ Tinh thini gian ma crom theo cong thi: (2.1):
7, = (70,0001 60 (XK (15, 0,323 15) = 5.78 ph:
Ty = 4,22ph; = 10 ph.

4/ S mé phal ma trong nam, tinh theo (2.2):
M=12000/0,51 =23 530 mé /nam .
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Hinh 2.2. Sodi kbung lreo van nang

5/ Tong thod gian can dé ma hét s6 hang k€& hoach, theo (2.3):
=23 530. 10/ 60 = 2922 h.

6/ SO hé ma crom, theo (2.4):
n=3922/4489 = (0,87, quy tron n, = | .



7/ He 6 1an dung thiét bi, theo {2.5):

K =0,87/1=0,87. Hé¢ s0 ndy dat y&u cdu vi né 1én hon 0,85.

8/ Chiéu dai b€ ma crom, tinh theo (2.6):

L;=5300+2 150=80mm ,
trong d6 £,.= 500 mm (kich thutc khung treo theo chiéu dai bé); L; =
150 mm; L, =0, vi trén mdi ¢du catot chi treo mot khung.,
9/ Chiéu rong bd: I diy co 2 cdu catot va 3 cdu anot, theo (2.7);
W,=100.4+100.2+25.2+5 3=675mm,
rong dd W, = 150 min, B, = 100 mm, Wy = 25 mm, d = 5 mm.
10/ Chiéu cao be, theo (2.8):
H, =600 + 150 + 50 + 150 =950 mm ,
trong do > = 150 mm. I/ = 50 mm, /T = 150 mm.

DG chidu cde kich thude b crom vira tink duge vai kich thide guy
chuin trong bing 1.12 thi chon bé s0 5 1a thich hop nhat: 800 x 700 x
LO00; thé tich V = S50 lit. BE& ¢ trang hi hai médng hit khi doc miéng bé;
oo hg gia nhiét & & ddy bé; cd Sng xoan lam lanh doc thanh trong clia
hé. BE o6 vO ngoi cach nhigt.

Citag tinh ticomg e wiug vy dé ting sa' be' ma kén, m dong va hé so
tan dung thiéz bi cia chime, vi ké hoach san xudt, pha rae dong théi cua
clrcing Iei wdir nhaie

Vi du 2. Tinh diy chuyén ty dong kiéu ty hinh

Tinh cdc thong §6 ¢ han cta Jay chuyén tr hinb dé ma kém.

S liva ban dae: Chon Jay chuy &ty dong ma kém cho vat ma bang
thép trén Khung treo, mot day. Kich thude khung treo: 90F) x 20 X R0

mm. Kht he <6 tdn dung thict bi [a 0.89 thi don vt bing 1,18 m’, Ké&
hoach san Xudl nam: 24 000 m”. 7 = 4486 h.

Fini todr; Tidn hinh theo tha 1y sau:
1/ Xdc dinh nhip 40 xuit kKhung theo cong thire (2.9) vai & =1
=4489.1.60. 1,15 /24 000 = 12,9 ph.
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Hinds 2.3, Chu tede ddy cliven qr dong Kicu b hanlh

2/ Kém duae ma (o dung dich amon clorua tar £, = L5 Ajdm’, n=
955 Thon glan ma kém tinh theo cong e (2.1

K¢ ea thasi gian pho nira thi 5 = 46 ph.



3/ 58 bé ma kém xdc dinh xudt phat tir nhip d¢ xudt khung va theo

cong thite (2.10):
n=46/129=73,56. Lidytonn =4
4/ Khi thi€t b1 mang ddy 1ai (100%) thi nhip xudt khung tinh theo
cong thirc (2.11) s& a:

N,=46/4 =115 ph.

5/ 86 lugng day chuyén e dong cén ¢6 tinh theo cong thic (2.12):
m=11,5/129=0.89 Livtron m, = 1.

6/ Nang sudlt gi¢r cha day chuyén tinh theo cong thic (2.13):
Q=60. 1,15/ 11.5 =6 m’/h.

7/ He 56 sir dung thiét bi, tinh theo cong thuc (2.14):
K=0891=0,8Y. ) '

Vi thoi gian cong nghé cua cac budc khac déu ngan hon nhip
xuit khung, nén mdi bude 1dy mat bé, Vil ma xong duge sdy kho
trong ta sdy,... So d6 cong nghé cua day chuyén ty hanh ma kém
trinh bay trén hinh 2.3. .

Vi du 3. Tinh day chuyén tu dong kicu gia truot

Tinh cac thong s0 chinh cua diy chuyén tu dong kifu gia truot
dé ma kém.

§o ligu ban ddu: Ma kém cho vat bing thép trén khung treo. Kich
thuéc khung 600x 150x [ 100 mm, phu tai d6ng thoi 1,54 m*. T = 4489 h,
K€ hoach sin xult nam P, = 530 000 m’,

Tink todu: Tién hanh theo thit f sau:

1/ Nhip xudt khung, theo cdng thic (2. 15) vén £ = |:

N =4489.1, 60. 1,54/ 530 000 = 0,78 ph.

Nhip d6 xuft khung & thiél bi wr dong kiéu nay phai trén 1 ph, vi vay
ldy N, = 1,3 ph (néu 1r 46 ma tinh ra hi€u sudl tan dung thidt by K dao
dong wong pham vi 0.8 - 0.9 thi gid tn chon &, nhur trén 14 chip nhan
duoc).

2/ Niang sudt gidr cta day chuyén lam vi¢e véi nhip do 1.3 ph tinh



theo cong thire (2.16) sé la:
Q=60.154/12=T71 m"h.

3/ S48 day chuyén w dong xac dinh tir k& hoach san xudt nam va nang
suft s¢ duoe thue hién tinh theo cong thire (2.17) Ja:

m =530 000/4489.71 = 1,66. Ldy trdn a1, = 2,
4/ He s tan dung thidt bi, theo (2.18):
K =1,66/2=0,83 (viy chon & = 1,3ph Ia duogc).
5/ Thoi gian ma kém trong dung dich amon clorua & D, = 1,5 A/dm’
va n = 95% tinh theo cong thiic (2.1):
T, =7,12. 0,006. 60000/ 1.22. 1.5.95=11,76 ph.
Lay t=125ph.
6/ Xdc dinh s6 don nguvén hé trong bé ma kém:
n=125/13=9,0l.
Lay tron = 10.

Bdng 2.1. Quy trink ma kém va phdn bé s6 don nguyén bé
(nhip di ld 1.3 ph)

E Bugc cdng nghé Thdi gian gia cbng, ph 56 don
! “Thinh 33)° glan gia eeng. p nguyen bé

) Tdy ddu md héa hac 4 4

2 Rfa nudc nbng 015 -1 1

3 Rifa nuéc lanh 015-1 1

4 Ty g 4 4

5 Rifa nudc lanh 0.15-1 1

6 Ria nudc lanh g15-1 1

7 Lam sach mun 015-1 1

8 Rira nudc néng 015-1 1

9 Rra nuse lanh G15-1 1

1 Ma kém 12,5 10

1 Thu héi 0.15-1 1

12 Ria nudc tanh 0153 1

13 Ria nuac janh 0,15-1 1

14 Téy sang - thu déng 1 1

15 Rdfa nudc lanh 015-1 1

16 Rifa nute néng 0,15-14 1

17 Sdy khod 4 4
Cong: 35
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S dan nguyén bé ciia cae bude khédc trong quy tinh cong nghé cing
linh todin tremg W Néu bude nao ¢b thon gian gia cong bé hon nhip xudt
khung thi déu Jdy bé ctia bwe v bang mat dun nguvén bE, So dé quy
trinh ¢cong ngh¢ ma kém trinh by trong bdng 2.1.

2.3. CAU TRUC CUA DAY CHUYEN TU DONG
2.3.1. Day chuven i hanh

Sau khi tinh xong s lugng bé, cin phii sap x&p, bd tri (ciu tnic)
chiing theo mat ikt (u nht dinh nao dé dd thue hién day di cde bude cia
quy trinh cong nghe. Cic day chuyén tr hanh mot ddy - kidu thang - ¢6
th¢ dang maot trong cic phueng an ciu e sau;

I/ Théo ldp, siy, cde bude hodn thign, cdc bude chinh (ma), cdc budkc
chuin bi;

2/ Théo lap, sily, cic hixic hoan thién, cic bude chuin bi, cdc budc
chinh;

3/ Lap, cac bude chudn bi, cac bude chinh, cac bude hoan thién, siy,
thdo.

S& bo ur hinh dirge xic dinh bang ty sd pita thin pian cdn thiét cho
1dt cd cde dong e di chuyen. dimg chd, ndng ha cta bd te hanh v nhip
do xuat khung hoac xuidt thiing quay. Mat bd wr hinh hai dong co (nang
ha va di chuyén) co thé phue vu duge 6 - 8 don nguyén b mol ba e
hinh ba dong cu (nang ha, di chuyén ngang va quay) ¢d thé phuc vu duge
11 - 12 dom nguyen be. BO ty hinh ba d0ng ca duge ding dé cau 1o cée
day chuy¢n ¢d hai day beé x¢ép thanh hinh chir O, chir L hode chir U Chen
phuong dn cdu tnie nio trede hét 1 nhim cho cde b e hianh ¢b <6 duong
di vo cong 1a nhd nhat va sau khi hoan thanh mat chu trinh, duimg 11 vé
vi tri ban Jdau 4 ngéin that,

Day chuyén te dong cau tnic mot diy bé (kiéu thang) ¢ nhidu tru
dicm hom load cau tric hai day bé: et kiem dién tich san xudt; 1ign lap
rdp, van hinh vi sta chita; thdo va lp <o thé bo trf & mot hode hat ddu
day: ¢ the ding dwx moi loai bo tu hanh. Tuy nhien réu chiéu din nha
xuimg khong du thi loai hai diy lai thich hgp hon. Lic d6 chon kiéu hai
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ddy nao vho pht hop la phai can c vao cic diéu kién cu thé nhu: dién
tich cho phép, dong chuyén van ca vt gla cong trong tan nha mady,...

Chon cau tnic nao ciing ¢dn phai xét dén dic diém v quv tiinh cong
nghe cia ching nira. Vi du ¢ thé két hop nhimg quy trinh cong nghé ¢6
chung cae budc chudn bi va hodn thién viw vdi nhau. nhu két hgp hai quy
trinh ma kém v ma cadimi trong mot day chuyén chang han. Tuy nhién
khong thé k&t hap lam mot day chuyén cho hai quy trinh ma kém vl ma
kén hode anot hda vd ma kén,...

Clui ¥ * 1dy nie cho cdc val bang thép vi bang dong phdi tién hanh
irong hai e rigng bidt:

* 40 v cde ay chuyén cd hai day cdch biét thi kat thiic day diu
phai 14 bé nra d¢ khi chuvén ddy, dung dich nho giot tr vat gia cong
xuiing khoag Jam ha hdng thict ki do héa chat an mon;

* néu cong nghé Jdoi hai phat oo ca cic dung dich ma trong Xvanua
vatrong axit thi @l nhilt nén tich chung néng thanh hai day chuyen thict
bi dé dom gidn hda trong vin dé thong gid va ba i cdng ranh nude thii
ciimg nhu vide X0 1y, nude thii.

Quyét dinh cdc be nao can phai dat hé thing thong gi6 va cich thie
thomg gid.

Tinh Fich thuce cia div chuven e déng. Hinh 2.3 1a mot vi du dé
tinh kich thade day chuvén loar niy. Theo hink &3 thi clue trie di duge
chon d¢ ma hém cho var bang thép trén Khurg treo 1a: théo 1ap, siy, cdc
hude chuin by, cdc b hoan 1hién, cac bude chinh. Khoang cdch gitra
cac hé phu thudc vioe Kicu loai bé uép cidp nhay: | - khong o6 méng hiit:
I - ¢ mat mang hée 0T - ¢ hai mang his IV - mdng hdt & bE cudi
cing. Cac khodng cdch niy con phy thuac vio chidu did b nia. Vi du,
doi vai cac bE dai 1120 mm, v 1600 mm thi A7, Al Ala, AL s3 lan hect
1a 160, 290. 390 va 212 mm. Chiéu rong cua gid thio Kp £, = 2415 mm
(4 dom nguyén be) va = 600 mum (mot den nguyén bé). Chidu rong 10 sdy
{, = 00 mm. Khe giira tu say vi gia thdo lip Al; tiy chon,

Chien i v clunvén i dong tinh theo cong thire:



Lol 40,4 1o+ Mot npAly + mAly + mdly+ AL . (2.20)
trong d6 i - G bé ¢d cling kich thude quy chufn;
{, - chiéu réng trong cua cdc bé dy, mm;
{; - chiéu rong 1 sdy, mm;
1 - khe t sdly - gid thio lép, mm;
Ap - 56 b& khong ¢6 mang hiir;
Al - khe giita cac bé khong mang hiit, mm;
#; - 50 mang hit mot ben thanh bé;
Al - khe o6 dit mol mang hidt, mm;
ny - 56 mdng hit haj bén thanh be;
Aly - khe ob 3t hai mang hat, mm:
Al - khoang cich tir vach trong bé dén vach ngoal méng hit,
mm.
Chiéu rong diy chuyén tu dong:
WsLtw + (2.71)
trong 46 £, - chidu dai trong coa bé, mm.
w, - khodng cach wr vich trong bé dén mal ngoai cla day tu
1am gi4 du b tu hanh, ddi vai loal t hanh kiéu teo, bang
655 mm; d6t v toai tr hanh kiéu T3, bing 250 mm.

w; - khodng cAch tir vach trong bé dén mép ngoai dién tich thao
tdc, van hanh, biang 1165 mm.

Chiéu cao I cua day chuyén phu thude chidu cao trong ciia cic be.
cach ma (khung ireo bay thiing guay) v kidu loai bo tr hanh. Néu chidu
cao trong cdc bé 1a 1250 mm va ding bo tr himh kidu treo, thi chidu cao
day chuyén s bang 47X} mm khi ma (rén khung treo, va bang 4250 mm
khi ma trong thiing quay. Con khi diing bo tu hanh kiéu I, chidu cao day
chuyén s twong tmg a 4280 va 3730 mm.



2.3.2. Day chuyén kiéu gia truot

Tinh s6 don nguyén hé cho toan b quy trinh cong nghé, lap thanh
bang 2.1, ham chita vic thong tin: thif tu cac bude gia cong cia quy trinh,
thodi gian gia cong, nhip do xuat khung va s6 lugng don nguyén bé.

16 15 14 13

— 000000

L

Hink 2.4 Day Shuyén tdt bi e ddng adu gid truen

Theo sar do cong nghe dd trinh bay ¢ trén 1thi o6 thé chon day chuyén
thitt bi kidu gid tnan hinh dvan dé ma cée vat bang thép trén khung treo
thco mot chuong trinh cing véi mdi chu ky gém 35 don nguyen hé. Hinh
2.4 trinh bay so d6 1hiét bi day chuyén dy. Tat ca cic bé duge bd tri 14n
luen theo ding thi tr cda quy trinh cong nghd va ¢6 kich thude tuong img
vii 5O don nguyén bé di tinh 10dn, DG cde bude b thi gian lam viéc
ngdn hon nhip do xudt khung déu 1y bang mot don nguyén bé. Nhimg
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con s@ trén hinh vé tuong tmg vdi sd thit tr cdc bude cha quy trinh cong
nghé.

Kich thude khung treo, s6 diy (catot va anot), s8 lugng bé mot don
nguyén va kich thude cia chiing, s6 lugng va kich thudc cdc bé nhiéu don
nguyén cling nhu khoang cich gita cic bé s& x4c dinh kich thuée chung
ciia ca day chuyén.

Chiéu dai dév chuvén tiw dong tinh theo céng thic:

L=L+2R=05{m+ b lm-(my+ n) YV +2R . (222)
trong d6 L, - khodng céch giita cdc truc clia co ¢du banh xich thyc hi¢n

chuyén dong ndim' ngang;

{; - khodng cdch gilta cdc khung trco trong hai bé canh nhau
{(Pitde chudny,

#1y - LGng s6 bé trong day chuyén;

{; - khodng c4ch gilta cac khung treo trong bd nhiéu don nguyén
(butse ngen.

m - 53 bé nhidu don nguyeén;

1y - 56 don nguyén trong bé nhiéu don nguyén;

1z - 8¢ don nguyén tai chd vong cta diy chuyén, thuong bang 2
- 3;

R - ban kinh ngodi ciia day chuyén.

Buoe chudn va bude nedn do chiéu dii khung treo va khodng céch
gifta ching quyé€t dinh. Chiéu dai khe gifta hai bé canh nhau 1y bing
140 mm (ké ca chiéu day thanh bé), khodng cich tir canh Khung treo dén
vach trong cua bé bang 80 mm. Do d6 khi chiéu dai khung treo 12 400
mm thi budc chuidn s& bang: (4007 2) + 80 + 140 + 80 + (400/ 2) = 700
mm, con khi chiéu dii khung treo hang 600 mm, bude chudn sé bang 90
mm. Budc ngan bang 500 mm khi chiéu dai kKhung 400 mm, va bing 700
mm khi chiéu dai khung treo 600 mm, vi khodng céch gifta cac khung
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tress trong bé nhidu dom nguyén thuomg 18y bing 100 mm.

Chién réng cla tét ca cac bé trong day chuyén nay déu bing nhau vi
duge 14y theo chiéu rong tinh todn clla bé ma. Khoang céch giita cac truc
cde anot bang 450 mm d61 vén b2 ¢o hai cdu catot, va bang 600 hodc
Q00 mun ddi véi bé cé mot cau catot. Chidu rong cic bé W, :

Wy =mn + 2wy,
trong dd s - sO cau calot;
Wy - khoang cach gilta hai true cdu anot;
ws - khoang cach (i iruc cdu anot dén vich 1rong clia be.

Clicu s bé phu thude vao chidu cao khung treo. B6i v Khung cao
600, 900 va 1100 mm thi chidu siu twong (mg cia bé s& 12 100, 1300 va
1500 mm.

Chién rong W cria day chuvén tie dény:
W= 2“”10 + vy 4
rong ¢ ws - Khoang cdach gitra hay day bé, thuémg bing 1200 mm.

Chicn cao ctia day chuvén bang 4 - 5 m iy thudce vao chiéu cao
khung treo.

2.3.3 Cac trang thict bi phu trg

Cdc trang thiét hi, dung cu phu tr khong cdn tinh, <hi ¢dn chon
chiimg lodl, tinh ndng, s6 luemg cho phit hop,... va it ké thanh bang. Khi
thict k& mat bang xudmg phai danh dién tich thich dang cho ching. Dé [
cc bé chita. be log. hé ngam chiy, e 13y b Idp ma hong, bé xir 1y dien
hoa,.... cac mdy . mdy loc, mdy lm sach nude, méy nén khi, may
khudy, miy mai - danh bong, mdy sdy,.. cdc gi1d dd, xe ddy, xc van
chuyén noi bo, ban (hao tic.... cdc may moc, dung cu kiém tra, didu
chinh dung dich va Idp ma. to dung dung vy, hoa chdl, cde thi€t b v¢
sinh, an toin lao dang, ...
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2.4. CHON NGUON BIEN MOT CHIEU

Dé cung cdp dong dign mot chidu cho cdc bé ma, bé dién phan,...
ngay nay thudmg ding cic bo chinh lvu ban din (b0 "dong ca - may
phat"” nay rft it ding). Chon.ngudn dién mot chiéu phai dua trén co s&
cuomg do dong dién [ va dién thé U véu cdu cua timg bé. Mbi b€ nén
trang bi rieng mot chinh luu; néu dong dién yéu cdu cua bé nao dé vugt
qué cong sudl cla chinh luu, thi ¢6 thé lp dit hai hodc nhiéu bo chinh
luu dé cdp dign cho né.

Cudng d¢ dong dién [ tinh todn xudt phat tir mat d0 dong dién D, va
phu tai y trong bé (dm”):

[=D.y, A. (2.24)

Cudmg d9 dong tinh duge phai tang thém 15 - 20% nira, thanh /£,
diing &€ chon chinh lvu.

Pé chon ngudn dién mot chidu duge ding dén cin phai biét them ca
dién th& trén mbi bé nia.

Ditn the trén bé phu thude vao: thanh phdn dung dich; ché dé lan
viée va khodng cdch gitta cde dién cuc. Da s6 cic qué trinh dién héa chi
doi ho dién th€ danh dinh cua chinh luu 12 6V; cdn cdc qué trinh khac
nhu: anot hda trong H,50, ¢dn chinh huu 12, 18, 24V; ma crom, ma dfng
vd ma kén c6 khudy va dun néng trong dung dich axit, 14y ddu md dién
héa va béc bod 16p ma cén chinh hwu 9, 12V; dé tdy bong dién héa cho
nhom cdn chinh luu 18, 24V. Dé ma trong thing quay cho tdt cd cdc loai
16p ma déu c4n chinh luu 12, 18, 24V.

bién thd bé {/ cé thé tinh theo cong thifc
U= +P) I E,-E.+(0+a)IR], V, (2.25)

trong d6 B- he sd, xé1 dén cac 18n that dien the tai chd tiép xdc vA trén
day dan Joai mot;

E,va E_ - dién thé anol va catot, V;



Bdng 2.2. Cde thing sé ca bdn cua céc qud trink ma

Dung dich D.. Dy, E. Ea. ¥, a@ p
Adm® | Asdm? v v q'lem’

Ma crom 270 10,0 0,80 +0, 80 0,60 0,02 | 0,10
Ma kén 1.0 05 .68 +0,30 0,40 001 | 0,05
Ma kén béng 2-8 <25 080 | 4050 . 010 | 0,05
Ma kém:

- axit 1.0 1,0 0,78 -0,60 0,10 0,10 0,04
- amon 1,0 10 -1,40 -0,90 0,11 002 | D04
- zincat 2,0 10 -1,45 -1,30 0,20 002 | 0,04
- Xyanua 1,0 1.0 -1,70 1,20 0,20 0,10 | 0,04
Ma cadimi:

- axil 1,0 10 048 | 0,30 0,08 002 | 0,04
- xXyanua 1,0 1.0 -1,6 -1,20 0,15 0,10 { 0,04
Ma 3dng:

- axil 1,0 1.0 +(,25 +,35 0,50 0,00 | 0,02
- Xyanua 1,0 0.5 -1.50 -0,30 0,15 010 | 0,04
Ma thigc:

- axit 1,0 1.0 0,50 +1,15 0,20 001 | 0,03
- kiém 1,0 20 -1.80 40,80 0,18 0,15 | Q.08
Ma bac,xyanua 0,5 0.5 070 | <010 0,05 0,01 | 0,02
Ma vang,xyanua 0,3 03 -1,40 +(,08 0,06 0,10 [ 0,05

a- he s6, xét dén t6n th4t dién thé trong dung dich do 46 ddy bot
(nhdt 1a khi suc khf};

{ - cuomg dd dong dién, duge tinh theo cong thite (2.24), A;
R - dign tr& dung dich duge tinh tir cong thife:
R=i100xy , £
g day { - khoang céch giira cdc dién cuc, cm;
X- 4o din dien rieng ciia dung dich, Q '.em™;
v - phu tai clia bé, dm?.
Khi tinh ¢/, n€u mat 4§ dong dién catot va anot khong tring nhau
phai thay D, bang mat d6 ddng trung binh nhan:
D=vD.D,. Afdm’ (2.26)

DE mat do dong dién anot D, luon khbdng ddi tren cdc anot tan trong
qud trinh lam viéc cin phai gilr duge dién tich bé mat anot luon khong
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doi. mudn vy hién nay ngudi ta ding anot tan dang bi, dang manh, dang
khuy do,... ludn dung ddy trong gid anot trd bang titan.

Bdi véi thing quay, ngoai dién trd dung dich nhwr d3 tinh v&i thiing
tink con thém dién trd tai cée 18 nhd hep cla thing quay, nén R trong
(2.25) phéi nhan theém he s & = 1,1 - 1,5. Mat khdc do ¢é qué nhiéu diém
11ép xuic gilra nhimg vat ma vé nhau n2n hé s6 5=0,2 - 0.5.

Biang 2.2 va phu luc 20 gidi thiéu cac thong 8 cu ban clla mot s6
qué trinh ma phuc vu cho vige tinh dién the bé ma. Sau dd, khi chon dién
th€ ngudn phai k& dén dién the roi trén day ddn tir b¢ dén nguén nira
{thudmg dién the rai nay khong qua 109 dién the ngudn).

Bdng 2.3. Bdc tinh k¥ thudt ciia mot 56 chinh {uu silic

Dién Dong Kich thutc, Cang sudt, H5 s
SETT hé (1) | didm, rm kW hiu ich,
v A %

€S8-100-12 12/8 100 600x260x 1000 1,2/0,60 78172
CSb 320-18 1349 320 744x496x1550 5,76/ 2,88 THT72
CS-830-24 247112 630 900x400x1710 1512/ 756 B8/ 85
CSb-630-24 2412 630 200x400x1710 1512/ 7,56 88/ 85
CSb-630-12 15 630 744x496x1550 7.96/3,78 82/ 73
C§-1600-12 1246 1600 1000x600x 1600 18,2/ 9,60 g2 10
CSP-1600 4 24112 1600 1000x600%1600 38,4/19.2 87/ 82
CS5-3200-12 * 26 3200 1000x600x 1600 38,4/19,2 83/ 81
C3D-3204 24 28112 3200 1400x800x1800 76,8436,4 85/ 54
CS-6307.12 1266 6300 1555x1028%2080 | 756/37.8 8710
CS-12600-24 2412 12500 2800x2576x2610 | 151.2/756 A8/ TH
C5-26)30-48 A43/24 25000 4625x5100x4735 1200/ 800 90/ 86

¢ L thich CS - chink luu silic; CSD - chinh luu silic ¢é bd d6i chidu dong
di'}l..,
(1) May <6 hai c& dien the ra; hiu hét cdc mdy ndy 6 thé san xuat duge
Mgy Nun
Céc xuémg ma dién hién nay déu ding ngudn dién mot chiéu 1a
-nhimg chinh lvu silic theo cdc cir thé va dong khdc nhau: vé dien the cd
cac loas 6, 12, 18, 24 V; con vé dong dién dinh mifc ¢6 cdc Joai 100, 320,
630, 1600, 3200, 6300, 12500, 25000 A. Mdy duge diu chinh bang tay,
cho dhng vi thé 6n dinh. Bang 2.3 va phy luc 21; 22 gidi thi¢u nhimg
thong 8 co ban clia mat s6 chinh luu silic.
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Hién nay ciing di dung khé phé bién loai mdy méi, chinh luu bing
thyristor, ¢4 nhiéu tinh nang wu viét hon. Dac tinh k¥ thuat cia mot s6
loai chinh luu nay duge gidi thi¢u trong bang 2.4.

Bdng 2.4. Ddc tinh k§ thudl cita mot s6 chink lua thyristor

Kidu may Déng dinh Didn thd dinh | HA &8 bt ich, | Kidu thyristor
mitc, A mie, V %
TK-100/ 12 100 12 78 T171-320
TK-100/ 24 100 24 84 T123-320
TKa00! 24 400 24 83 T123-320
TK-400/ 48 400 43 89 T123-320
TK-8QO/ 12 800 12 83 T123-320
TK-800/ 24 800 24 83 T123-320
TN-1800/ 12 1600 12 83 T143-500
TN-1600/ 24 1800 24 a7 T143-500
TKD-400/ 12 400 12 82 T123-320
TKD-800/ 12 800 12 83 T123-320
TKD-800/ 24 800 24 88 T123-320
TND- 1600712 1600 12 83 T123-320
TND-1600/ 24 1600 24 a7 T143-500
ThX- 1600/ 24 1600 24 a7 T143-500

Cha thich: T - chinh luu thyristor:
N - 1am mat bing nuwéce
X - cé dong xung;
H4u hét da dugc nhiét dé hda.

K - lam mdt bing khong khi;
B - ¢6 bd dbi chidu ddng ditn;

Vi dong dién ¢ qua dung dich dign giai s& lam tang nhiét do dung
dich Ién (hiéu ung Jun), nén trong thiét k& phai quy dinh 15 mdt d¢ dong
dién thé tich i., nhil 13 d6i v&i bé ding mat d6 dong dién cao nhv ma
crom, anot héa, tdy béng,... Cong thitc tinh mat d6 dong thé tich:

f,=1/V,

Al it

trong dé V - thé tich dung dich, Lit;
{ - dong dién, A.
Dt véi bé crom trang sifc:

D6i vdi bé crom chéng mai mon:
D61 véi bé kén, kém, dong,...:
(Tham khéo them phu luc 19 va phu luc 23).

iv=33A/!
=30 A/
=02 A/l
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T4t ca céc @ lidu tinh todn va wyén chon ngodn dién mot chiéu cn
tap hop lai theo mau bang 2.5.
Bing 2.5. Chan nguon dién mot chiéu

Chd diing 0. I, Y, h V. or L, Kidu nguén
Aldm? A {om® | A it | A | v

2.5. TINH HOI VA PIEN PE DUN NONG

2.5.1. Tinh Iugng hoi su dung

Trong céc xudng ma I6n thudng ding hoi ndng dé gia nhiét cho céc
bé ma, bé 1dy, bé rira,... Khi thiét k€ cén tinh ca lugng Jiai diing dé dun
nong dureg dich 1én nhiét ¢ 1am viéc 14n tegmg hoi dang dé duv tri nhiéc
46 trong su6t thoi gian 1am viéc. Thi gian dun nong phu thudc vio thé
tich dung dich va 4p sudt hoi. C6 hai cach tinh:

Cdch 1:
Luong hai P, cin dé dun cho mgt bé dwge xéc dinh theo cong thie:

P=Pgrq kg,
trong d6 Py - dinh mifc tiéu hao hot d¢ dun néng bé dén nhiét do lam
viée, kg/ h;
t 4 - thivi gian dun dén nhiét 46 lam viéc, h.
Luong hai P, edn dé gilt nhiét do trong sudt thai gian 1am viec:
P:J_ = PS‘[E' kg,
trong d6 P, - dinh mifc tidu hao hoi d€ gilr nguyén nhigt d 1am vige cda
be. kg/ by
t ¢ - thoi gian lam viéc mdt ngdy cia bé (khong ké thdi gian
dun), h.

Cée dinh mitc tiéu hao hoi Py v Py cho tmg ¢ bé duge trinh bay
trong bang 2.6.
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Bdng 2.6. Dinh micc hov dé dun néng va dé gii
nhiét dé Iam viéc cho cde cd bé (kg/ h)

Kich thudc {trong) b8, | B8 ma va dién phén Cac bérita 84 ma crom
mm Py | Fa P | A Pp | P
40°c
1120 x 630 x 125C 22 32 22 27 - -
1120 x 710 x 1250 24 34 24 29 25 41
1120 x 800 x 1250 rid 3.7 27 3.2 2 45
1120 x 1000 x 1250 34 4.4 - - s 53
1600 x 620 x 1250 Kh) 42 30 3,6 - -
1600 x 710 x 1250 35 46 34 3.9 5 55
1600 x 80O x 1250 39 50 ke] 4.2 40 8,0
1600 x 1000 x 1250 4B 58 - - 49 7.2
11
1120 x 6530 x 1250 40 8,2 39 6.9 - -
1120 x 710 x 1250 45 9.0 43 7.4 G 11
1120 x 800 x 1250 51 10,0 48 8.0 B89 15
1120 x 100C = 1250 B3 17 - - 98 20
1600 x 630 x 1250 56 11,2 54 80 - -
1600 x Y10 x 1250 64 12,2 62 9.6 70 15
1600 x BOD x 1250 72 13.3 69 110 79 17
1600 x 1000 x 1250 89 15,7 - - 98 20
80°c
1120 x 630 x 1250 58 98 %] 10,0 - -
1120 x 7110 x 1250 65 11,0 a7 11,0 68 13
1120 x BOO x 1250 74 123 10 130 75 15
1120 x 1000 x 1250 92 15,2 - - 85 19
1600 x 630 x 1250 B2 13,7 T 14 - -
1600 x 710 x 1250 93 15,5 B8 16 94 18
1600 x 800 x 1250 120 16,0 a9 18 106 21
1600 x 1000 x 1250 130 215 - - 136 26

Tiéu t6n hoi ca nam sé la:
P=(P +PHTI{1g+1). kg (hoac 1dn),
trong d6 T - téng s gidr lam viée trong | ndm cda xudng, h.
Ne&u lam viée lién tuc 3 ca/ngay 1hi:




P=Pu+PLT -0, ke (hodc tdn),
trong d6 ¢ - tong sd gidy dun trong | nam. h (chi dun sau nhimg ngay
nghi).

Cdch 2:

Neu ¢ bé khang khap véi cde ¢ o6 trong bang 2.6 thi tinh gdn diing
theo cdch nay.

N&u diing hoi c6 ép sufit 0,3 MPa'" thi luong hoi cin thiét P, dé dun
trec 1i€p | m' nude hoac dung dich tir 20 °C lén nhiét d6 lam viéc trong
théi han | h sé fa:

Nhiét do, °C 40 50 60 70 80 90 100

Luong het phat dung, kg 50 70 95 120 140 170 190

D6 vé bé dun gidn 1iép bing 4o hai nude (bE hai vé), phai nhan
thém hé <4 1,5.

Da6i véi b8 dun gidn 1¢p bang Ong xodn, pha nhan thém he s6 1,1,

Lugng hoti tidu thu mi gy dé giir nhieét do 1am vige cho | m' nudc
hoae dung dich duge trinh bay trong bang 2.7.

Lugng i ticu thu mdi nam P cua timg bude tong quy tinh duge

tinh riéng theo cong thite dudi day (sau dé cOng chung 14t ¢a lai):

P=mV{ (1,1 + L9WP4r + (10 + LDPLT - D). kg/ nam
trong do # - 56 bé cia cling mat hude guy trinh;

V" - thé tich dung dich hoge nude, m;

P, P,- dinh mic 1iéu hao hoi mdi gior € dun néng hay d€ gid

nhiét, kg/h;

r - 16ng s gidy dun trong 1 nam, h;

1" - quy thod gian lam viée trong nam, h.

" MPa: megapascal; | MPa = 10° Pa = 10 bar;
9,8.10" Pa = | atmetphe k¥ thuat = 1 kg/ om’,
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Bdng 2.7. Mitc tiéu hao hoi dé giir nhiét dg lam viéc cho im' P)

BUtc gia céng Binb mic tigu thu hoi méi gid tkgim”) d8 gilt nhist 86 (°C) &
40 50 60 70 B0 80
Budc gia cbng héa 55 10 155 22 K} 58
hoc va dién hba 44 6,6 105 15,8 21 35
(chon dua thea c&u 44 7.2 11 16,5 225 31
taa clia bé) 33 50 17 1 15,5 bl
Rta ndng - 80 100 120 140 180

Déi véi qud trinh dién hda con <& nhiét Jun (¢)) toa ra khi thong
dong dién qua dung dich (d€ cho tién nén tinh ¢, trong 1h):
g =1Ur , L
Nhi¢t Jun niy lam néng dung dich twong duong véi luong hai P
diing trong 1 h dé giir nhigt 4 bé:
Pi=Hitry, kg,
trong d6 I - cudmg do dong qua bé, A;
{7 - 14y bing dién the trén bé, V;
7- thi¥i gian Jdién phan (tinh trong Lh = 360( s), s;
r - nhiét hoa hoi dén 4p suat 0,3 MPa bang 2171.10" J/ kg:
y- dd kho cua hoi, 1 =055,
P,=1U3600/ 2171100, 095 = FU// 573, kg (trong 1h).
Do 6 P2, ma mdi nam giam duce mot lugng hoi Py = P (T - 0. kg.
NEu P vt qua P, thi phai trang bi thidt bi fam lanh cho bé.
Tait ca s0 licu da tinh can lict ke thanh bang theo miu bing 2.8.
Bdng 2.8. Luong hot ndng cdn cung cdp

Bugc | Thétich | Sébdn | Binhmictiduthu, | A P, PP,
cong v, kg/ h.m’ (33 ra
nghé m’ car Py P, kg kg 1an)




2.5.2. Tinh dién ndng dun nong
Dai véi cdc xudmg bé, khdng ¢6 hoi néng thudmg dang dién d€ gia
nhiét cho cdc bé. bun néng bing dién ¢6 wu diém 1a gon, tign, c6 thé
nang nhiét do lén trén 100 °C, nhung dat hon. Cach tinh nhur sau:
- Nhiét dun ndng bé 4 1én nhiét do lam viéc (mot 1dn dun):
' O = 1,IVALC + g, ER
trong 46 1,1 - ty uong dung dich (gin ding dfi véi moi dung dich),
kg/t;
v - thé tich dung dich (cita mot hoac t4t ca céc bé cin dun gifing
nhau), hit,
At - hiéu sd giita nhi¢t do Jam viéc va nhist do ban ddu, °K;
C - nhiét dung cua dung dich, J/kg."K. D61 vai hdu hét dung
dich ¢6 C = 4150 J/kg.°K; riéng dung dich ma déng axit ¢c6 C =
4483 J/kg."K;
q - 16n that nhigt qua thinh bé, qua mat thodng dung dich vi mat
theo vAt gia cong, d6i vii bé khdng bdo 6n: g = 30%(),; dot vé
bé ¢é baa on: ¢ = 20% 0.
- Nhiet J, dé gir nhiét d§ on dinh trong khi bé lam vide; dé' cho tién
setinh @, trong 1h:
Qg =4 - 1.
- Nhiét lugng tiéu 16n trong | nam @ s¢ bang:
 Truimg hop 1am | hodc 2 caf npay:
Q=TI Qa+1,0 V/(tg+15). s
trong 40 t, - s6 gidy giir nhidt trong 1 ngay (khong k€ thii gian dun).
- Trueomg hop lam Lién e 3 ca/ngay:
@G=1Q;+ T -0Q, J:
trong 46 ¢ - 10ng s pids dun trong nam (chi sau ngay nghi mda pha dun lai).
- Dién nang tidu 10n trong mét nam W sé la:
W=/ 1000, 3600, kWh.



- Tinh c6ng suft N bd dun ndng (can nhigt): xudt phat tir ¢, coa timg
bé dé tinh
' N = Q4 1510003600, kW.

- Can dun thuong phim dong cho xudmg ma lau nay thudng ding
loai c6 cong sufit N, = 4 -5 KW/chi.

Hién nay trén thi tidmg cd nhiéu loai can ¢ong sudt ldn hon, vi du,
can Rotkape ¢& cdc ¢d tir 0,4 d&n 7 kW; can Galvatek ¢6 cic cd tir 0,5
dén 24 kW.... lam bing vat lieu thép, thép khong gi, titan, s, thiy tinh,
chi, grafit, teflon,... dai tir 280 dén 3150 mm; dudng kinh 45-75 mm.

- 86 tugng can dun n:

n= NN, {(quytrdon n).

Lin luct tinh hét cho cac bé 16i tap hop thinh bang dé tién theo ddi,
kiém tra.

2.6. TIEU TON KHONG KHIi NEN

Trong xudng ma, khong khi nén dugc ding dé khudy cdc dung dich
ma, dung dich tdy, bé rira; d€ thdi kho san phdm va d€ phun cét lam sach
bé mit cdn ma,...

s Tiéu tan khi nén d¢ khudy 1 lit dung dich ma hosc 14y, nia b

0.5 livY ph cho khudy nhe, 1,0 lit/ ph cho khudy vira, 1,5 lit/ ph
cho khudy manh.

e Qiing ¢6 thé tinh tiéu hao khi nén theo cdc dinh mie sau:

0,01 - 0,02 m’/ ph cho 1dm chidu dai cdu catot. Khong khi nén
phai sach.

o Khi nén d€ théi kho san phim phai c6 &p suft 0,2 - 0,3 MPa.

Muic ticu thu: 15 -20m’/ h.

Lugng khi nén dung trong | nam duge tinh todn dua thee cac dinh
muc tieu hao, theo the tich hé hoac theo chidu dai cdu catot va theo thii
gian lam viéc thye 1€ cia thiét bi. Cling tueng W nhu vay tinh ra luong
khi nén tidu 16n dé théi kho san phim. Lugng khi nén tiéu t8n cho khau
phun cat duge tinh todn dua theo cic s6 lidu cho trong ban thuyét minh
mdy phun cit cia hang ché tao ra no.
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Ta1 ca cac s6 liéu linh todn vé Khi nén cin tp hop thanh hing riéng.
2.7. TIEU TON NUGC

Trong xuong ma, nuic chu yéu duge dupﬂ dé rra val ma. Thong
thusmg cif I m” san phiam ma phdi cdn dén 2 m” nude. Lugng nude dé pha
chd dung dich chiém phdn rat nho trong tong lugng nude tiéu thu cla
xudng va khong diing thuting xuyén.

Nutc sau khi nra sé chay ra bé xir ¢ trude khi thdi ra c6ng ranh
chung. Vi thé, khi rira phii tinh sao cho dung dich bam trén b mat dugu
loai bd (riét dé nhat vin mot tugng nude it nhat b the duge. Risa ¢6 thé
thuc hién theo nhitu cdch:

¢ Riramdt tdn, duge ding cho cdc rruong hop: dung dich bam trén vit
gia cong ¢ ndng do lodng, hoac bude tiép theo khang J0i hoi vat phai
that sach, vi du, khi tdy div m3 héa hoe chuveén sang 1dy diu dién
haa; hode gitta cac budc 14y sdng vi thu dong; hay sau khi hoat hda
trong dung dich xyanua sang ma trong bé xyanua,...

e Rira nhi¢u lin. duge ding cho cac trudmg hop: sau khi tdy diu md
(haa hoe hode dién hoa) xong; tnede khi ma trong ¢de dung dich axit;
sau kKhi oxy hoa anot, oxy hia hda hoce cho thép, tay hong dién héa,. ..

= Rira nhing tinh vdo mat hay nhidu bé rira, nude khong chiy. Cach nay
t¢n nhicu nude vis hicu qua rira khong cao.

C}

Hinh 2.5, Cachroa: a) rua mdt 1dn; by ria acng niseu Lin:
) ri nlndu Han nguoe dong; 1- b3 oong nghé: 2, 3- bé rira
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o Rua nhing cé nudc chay tran hodc suc tran lign tuc trong mot hay
nhiéu bé (hinh 2.5). C6 th€ rira riéng biét hay rira nguge dong, thich
hop cho vat rfa cé nhiéu khe, ranh, 10 sau,... Cch nay Gét kiém duge
nhiéu nuée, hiéu qua cao. Rira ricng bigt (hinh 2.5b) cbdn goi la nra
xudi dong, diing d€ nira hét axit tnedic khi sdy, truée khi tap kin 18 xdp.
sau khi tdy gi dé han ti€p xic.

e Riralién hop: nudc viio bé phun thanh dan mua, bé nita ¢6 suc khi nén
(2lit khi cho 1 1it nudc rira trong 1 ph) va chay tran. Céch rira tién tién
ndy tat tiét kiém va hiéu qui, thich hgp cho nra dng, o xo, vt cé
nhiéu ren, 13,...

* Rifa ngung: trong mdt budng kin, hoi nudc ngumg tu trén mat vat rira
v cudn di cic chdt ban. Cch nay thich hgp cho viée thu héi cac héa
chit quy hiém.

Khi ma treo cho cdc vat c6 khe, ranh, 18 s4u.... hav khi ma quay cho
cdc vat nho, nén ap dung céch rira nhing. Néu suc khi' nén sach vao bé
rra nhdng, hiéu qua rra s& tang lén rit nhiéu (tuy nlién khong nén dp
dung dé rira cho I6p ma Ni, vi d& sinh 16p oxyt, lam kho ma i Cr len).
Khi gia ¢cong cho céc vat ¢d hinh dang don gian nén ding ciach nra phun.
Khi gia c6ng cho cdc vit co hinh dang phire tap, khong khe ranh. khong
18 sdu va sau khi 1am vi¢e trong dung dich khé rita sach thi phai ap dung
ciich rira k&t haop.

Trude mdi so ¢ rga ¢6 thé dat thém bé thu hoi. Thii gian rira 61
thidu [a 20s doi v nra o dong va 6 - [0s d6i véi ria thit cong. Sau dy
diu md, bdc tgp min, trude vi sau oxy héa hda hoe, nxy héa anot nén
rira hiing nudic dm 40 - 59 °C. Trude khi sdy kho phéi nra bing nude ndng
60 - 90 °C (trlr truomg hop 1dp ma kém, cadimi da cromat hoa). Cdc
tnromg hep con lai rira bing nude lanh.

Chon diing cach nira, loal nude rra va hyp 1y hda cong viéc rra thi cd
thé gidm mie tidu 160 nude fra tir 2 m'/ m” xudng con 0,2 - 0.4 m'/ m”
hoac hom nira.

Muc tigu thu mude @ (livth) ddi vai bat k¥ cdch nra nao cling phi
tinh theo cong thite:

Q=yVNK F \ livh.
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trong A6 ¢ - (rgng dung dich bdm theo mot dom vi bé mat (bang 2.9),
lit/m”;
at - 50 bé (1dn) nira;
F - dién tich bé mat rira nhidng 1h trong | bé, m’ /h:
K - tieu chudn d¢ sach sau khi rira, ddnh gid bing so lan gidm
ndng d6 cdu tir chinh cua <dung dich bidm theo bé mat sau khi

ras
K=C,/ Cgh >
g day C, - néng d¢ cdu tlr chinh trong dung dich bdm theo vat ma (trudc
khi rira), gAit;
Cygn - nong do gidi han cho phép cua cdu tir chinh trong nude sau
kha rra, g/lt.
Bdng 2.9. Luong dung dich bém theo bé mdt gia cong, fitm?
Dung dech dé tudt khoi bé mat Ma treo, Ma quay, Tir dung dich xam
khdng 7 chd réo 5s charao 158 theic ra (tay)
08 0,1 0.2
Trung binh 02 0,4 .
Khé 0.4 0,6 0.7

Céu tir chinh [i 10n trong dung dich ma hoac dung dich xt Iy ma ticu
chudn gidi han cho phép clia nd trong nude rira 13 1én nhat (bing 2. 100,

Néu trude Khi rira vat da qua mot bé thu héi th lugng nude cin dé
rira s& giam di, Wic phii nhan K véi hé s6 K, = 0,4; qua hai bé thu hai thi
K, = 0.15: qua ba bé thu hdi thi £, = 0,06. B¢ thu héi bl buoc phii ¢6
sau cac bude ma cadnmi, ma crom. ma kim loai quy (nha P1, Au, Ag,..
thutmg dung ba be thu hoi). Khi rita phun dudi voi nude, dan mua, nhan
{) v&i hé sd K> = 0.7 khi nra k&t hop nhan véi hé s6 K, = (LS. Néu ap lue
nudc yéu thi rira phun phai tang hromg nude nra lén 1,5 1an.

Thé tich bé rira I ¢4 thé chon nhu sau: khi rira nhing mat 1dn

thi thé tich bé ria V' phai: V > (" rira nhing hai 1an thi: @, >V > (J;; nra
nhiing ba ldn thi ¢, >V = Q..
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Bdng 2.10. Nong dé gidi han cho phép cic héa chdi trong nude

Cautlrhodc ion trong dung | Sau khi rita, val 53 dugc gia | Néng dé gidi han cho phap
dich bém theo vat gia cong céng liép trong trong nuic Coy, it
Tong luong kiém Dung dich kidém 08
(tivh ra NaOH) Dung dich axit hodc xyanua 0.1
Anct hda Al v hap kim Al 0,05
Chat mau (khi nhudm kim Rita hodc sdy 0,005
loai)
Dung dich axit 0.1
Axit (tinh ra M, S0O,) Dungdich kidm- 0,08
Dung dich xyanua oo
Bit 15 x8p va tham uit, sly 0,01
Mudi kim loai quy (tinh ra ki) S8y 0,001
“CNigeg, SN SR° Zn*" Rua gilta cac buic gia céng 0,01
cr® pp®. ho#ic séy
*CNS’, Cd™ Rifa gilta cac budc gia céng 0,015
hosc sdy
cu”, Cu Ma kén, 0,002
sdy 0,01
NI Ma déng 0,02
Ni* S#y hodc ma crom 0,01
Fa* S&y 0,3

Chut thich: Nong do gidi han gho phép ciia Cr trong nude sach 13 0,0001

gt {(phu luc 277 ;

- Nudc thai o xuéng ma gém: 80% oudc nhidm axit, kiém; 15% nuée
nhiém crom; 5% nuéc nhiém xyanua.

Tal ca s6 lidu tinh toan vé nude cin tp hop thanh bang 2.11.
Bdng 2.11. 56 liéu tinh todn vé tiéu thu nudc

Sodd | Céng | Trude | Sau
va thitc | rrala | nfala

cach | tinh | budc | budc
rifa

C

Q-2 s | Cani
iittm* | git | gt | K | K

F. Q

. 11.5Q,
Ky mim | lifm? | ivm?

2.8. QUAT THONG GIO

Xudmg ma dién thudc loai xudmg sin Xudt c6 nhidu doc hai, phat
sinh tir cdc bude gia cong hoa hge va dign hda. DE gilt cho diéu kign lam
viée trong phong duge binh thudmg cdn pha trang bi cic quat thong gi6
hai chiéu (hiit-ddy). Ngoai ra nhiéu bé cdn duge trang bi cdc miéng hait

4-XMD
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cuc bo dé hiit cic chat doc hai thosit ra tir mit thodng dung dich trong cAc
bé gia cOng hda hgc hodc dién hoa. Mieng hit duge dat doc theo chiéu
dai bé. M6i b€ c6 thé dit moOt hay hai miéng hit doc theo 1 hay 2 bén
miéng bé. Khe miéng hit 6 thé 13 nhimg khe ¢8 dinh hoic 13 nhimg khe
déng md, chuyén dao dugc,
Thé tich khong khi L cin hit khoi mar thodng ciia bé duge tinh theo
cong thic:
L=LKuKKKKK, , m'ph,

trong d6 1. , - thé tich rieng phin khong khi cdn hat khoi bé, m’/h;

Ky - he sO xét dén sy chénh léch nhiét d¢ gilta dung dich va

phong 1am viéc (bang 2.12)

Bdng 2.12. Hé s6 K o, do chénh léch nhiét do giira dung dich va khong khi-

trong phong
Hidu 88 nhiét K., d8i vai hot Hidu s& nhigt K., d&i véi hit
98 dung dich- | khang théi, cb thdi, 95 dung dich- | khangthdi, | c6thdi,
khdng khi, °C | chdn, d4y,... chén, khéng khi, °C chan, chién,
Jay,... day, ... day ..
c 10 1,0 40 1,63 1,12
10 1,16 1,03 S50 179 1,16
20 1.31 1,08 80 1,94 118
a0 147 1,08 70 2,10 1.21

K4 - hé s8 xét d&n do doc hai va cudng do bde hoi cua chat doc hai
{bang 2.13);

K| - hé s xét dén cach thic hot:

» K, =10 d6i v& hit hai ben mi¢ng bé, khong théi, chan, day;
hoc hit mot bén ¢6 théi, chén, day;

o K, =128 d6i véi hit mot bén khong thdi, chin, day;

» K, =0.5 d6i vGi hiit hai bén c6 thdi, chin, day.

K, = 1,2 he s8 xét dfn anh hudmg cha khudy dung dich bang khi
nén, soi, shi bot;

K3 =0,75 he s6 xét dén tic dung che phi clia cdc vat ndi tren mat
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thodng:
K, = 0.5 hé sd xét dén tdc dung che phl clia cla 1dp bot ndi tén
mit thodng.
Bdng 2.13. Hé 56 déc hai K, doi vii khe hit déng mé, chuyén dda digc

Budc gia cong Ky
Anot haa trong H,SO, 08
Anat hba trong H,CrO, 68
Tdy diu md hoa hac va dign hoa 0,8
Oy hoa thep 08
Ma cadimi, ma k&m, ma déng trong dung dich xyanua . 03
Ma kén c6 lam lanh bling khong khi 038
Thy ddng 09
Rira trong dung dich xa phéng 08
T8y cac vat biing ddng va ddng thau 1.0
T4y gicho thep 08
Ma crom 13
Fhotphat héa 0,8
T4y bong didn hoa 1,0

Thé tich rigng phan khong khi cdn hit 7, xédc dinh theo cong thifc
sau; ‘
- d6i véi miéng hiit ¢6 dinh v miéng hat 14t ddo nhung khéng théi,
chin, day:
Lo= 1400 H, + 053,/ (W, + L) } 0,66W, | m’/h.
trong do W,, I, - chiéu rdng vi chiéu dai {(trong) cha bé, m;
H\ - khoang cdch tr mat thoang dung dich dén miéng bé. thudmg
1dy bing 0.2 m;
Bang 2.14. Luong khing khi hit gaa mot miéng hiit

Chigu dai migng Chidu cao khe hdt, Luong khang khi hat, m™/ h
hut, mm mm
T3i thidu Td) da
790 40 57011250 1140/ 2500
1120 80 800/1740 1500/ 3490

Clui thich: Cic 50 trong 6t 3 vt 56 nhd imp vdi 18c d0 tai khe hol ta
5 m/s; s0 1on dng voi 18c do tai khe hit 12 1 mys.
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- d6i véi miéng hut 13t ddo ¢6 théi, chdn hoac day:
Lo=1200W'° L KoK, , m’/h.

Béang 2.14 cho sin lugng khong khi hiit qua mot miéng huit.

Khi ghép thanh cdc hé th6ng hit khi thii cla ci xudng phii tuan
theo mdt quy tic vé an toan lao dong Ia: Cdc quat hit cho cde bé xvanua
khong duoc ghép chung dé hiit cho cdc bé axit, chiing phdi duoc tdch
thanh cdc hé théng gid riéng biér. Cin trang bi cac thiét bj loc thich hap
dé thu gom cac chét ddc hai, han ché su lan tda clia chiing. Cic bé ma
crom cling phai thong gié bing mot he thong néng. Phong mai - ddnh
béng phii duge hit bui cuc b tai cdc bdnh mai, phdt bong. Bubng sin
xudt nén 1dp cdc quat thdi khong khi mét, sach vao, bl cho lugng khong
Khi 6 nhidm di duoe hit thii di, nhat 13 d8i véi céc budng kém thong
thoang. Téng thé tich khong khi théi vio cdn it hon 5% so véi 18ng thé
tich khong khi di hait ra.

Can cit viio téng thé tich khong khi cdn hit cha mai hé thong ma
quygt dinh chon kiu miéng hit, he théng 6ng din khi va kiéu loai quat
hat. D¢ chon quat théi khong khi mat vao xudmg cin cong thé tich khéng
khi hut ra cita t4t ca cdc hé thong hii trong xudng lai r6i nhan né v6i he
s 0,95,tr d6 1im chon quat théi cho phiy hop.

Bdng 2.15. Bdc tinh ky thudt cia mot s& quat hit dp sudt trung binh

M& hidu | Nang suit, Ap sudt toan | H& 88 hiu | Céng sudt, Kich thudc
quat 1000. m*m phin, Pa ich kW mm
2.5 0,68 176 0,73 012 476 x 515 x 490
115 65,4 0,755 96 "
315 14 27 4 0,755 0,27 605 x 637 x 605
28 116 N 15 !
1.7 161 0,776 04 750 x 780 x 785
4 28 442 " 06 "
58 186 " 40 . "
5 7 04 0,80&8 a6 824 x 9302 775
58 70,5 " 1,5 "
63 75 49 0,805 15 1620 » 1185 x 995
11,5 1175 " 40 -
18 422 0,80 45 1620 x 1830 x 1810
2C 558 " 55 "
10 - 22 666 " 556
24 78.3 " 10,0 "
28 108,0 " 17,0 "
33 137,0 ! 220 "
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Xudng ma thudmg dung loai quat ly tAm Ap suft thip (dudi 1 kPa) va
4p sudt trung binh (1 1 dén 3 kPa). Loai dp sudt cao (trén 3 kPa) hdu nhu
khong ding dén. Vé cfu tric quat ¢6 ba loai: ly tam, doc truc va dudmg
kinh. Hai loai ddu dugc diing rong rai hon.

Quat hit dp sudt trung binh (bang 2.15) diing d& hit bui cho may
m va ddnh béng. Phu luc 19 trinh bay s6 liee v& lugng khong khi cén
hiit cho cdc mdy mai v may ddnh béng.

Quat hit dp sudt thdp, I tugng khi 16n thudng dugc ding dé hiit
khf tai miéng bé. Néu khong khi c4n hiit ¢é d6 4m cao hoac chita cdc héa
chdr an mon thép hay hop kim nhom cén phii chon loai quat 1am bing
thép chong an mon hay bing hop kim titan. Trong cdc bin thuy&t minh
san phdm clia cdc hing san xudt quat cé gidi thieu ddy du cdc tinh ning
clia quat dé ta chon lua cho hop v&i yéu cdu thne’t k€. Loai quat doc truc
c6 ndng suft hit 16n (ur 3800 dén 11500 m ’/, tham chi dén 52000
m’/h), ap sufft thép, khoang céch chuyén van ngén,... nén cling c6 thé
diing dé hiit khi cho céc bé trong xuéng ma. T4t ca céc 6 lieu cdn thigt
cho vigc chon quat hit phéi liét ke thanh bang theo miu s6 2.16.

Bdng 2.16. S6 liéu d€ chon quat hit thong gié cho xwdng

BécAn hit | Kidu midng Kich thufic b8, mm L L
hit L W, H, m/ h m/ h

Sau khi tinh t8ng thé tich khong khi c4n hdt cho riéng timg he: he
hit cho bé xyanua, hé hit cho b& crom, hé hit cho cédc bé kbac,...,1ién
hanh chon quat: kiéu loai, nang suft hit (nén 16n hon tinh todn mot it),...,
cudi clng cin néi 15 c4c dic tinh cha quat da chon.

béi vai he thong gi6 cho céc bé crom, 16t nhét trude khi thai nén cho
khong khi nhiém bén di qua mot thap rira, trong 46 cé twdi bing dung
dich NaCO; 2% dé khir doc.

Vi t6ng thé tich khong khi phai hit ra khoi phdng khé 16n nén cin
phdi c6 bién phip b8 sung kip thoi va ddy di khong khi trong lanh vio
noi lam vi¢c. N€u phdng qué kin, kém thong thodng thi phai trang bi c4c
quat foai hai, ba hodc b6n cdnh dé thdi khong khf twai, sach vao phong.
Néu cén thi&t c6 thé 14p them cdc bd gia nhiét (caloripher) dé sudi 4m
khong khi thét vao phdng m&i khi trdt qud lanh.
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2.9, TIEU TON BIEN NANG

bién ndng tidu t6n cho; 1) chay nguén dién mot chiéu; 2) chay céc
dong co dién; 3) chay méy sdy: 4) chay quat thong gid; 5) dun néng céc
bé ma, tdy, rita,...; 6) chidu sdng....

2.9.1. Pién nang tiéu thu cho cic ngudn dién mot chién trong mot
nam
W, =P KuT/ n, kWh,
trong d6 P - cong sudt chinh iuu, kW;
K - ht sd sir dung thi¢t bi, % ;
¢t - 88 chinh luu cling loai cOng sudt;
T - thdi gian lam viéc trong 1 nam cia chinh [, h;
n- he s¢ hitu ich cia chinh lvu  (bang 2.3)%
- 2.9.2. Pi¢n nang chay cac dong co dién trong 1 nam’
Wy = nP e KT, kwWh |
tromg d6 P, - cOng sufi cua dong co, kW,
n - s0 dong co cling cong sull .
Tinh W, cho 14t cd cdc nhdm dong ca ciing cong sullt roi cdng lai.
2.9.3. bién nang tiéu thu cho may say trong 1 nim
W.=nP KT, kWh |
trong d6 /2, - cong suft méy sy, (thtmg 1 dm’ khong gian sdy cdn 0,1- 0,5
kW), kW, '
i - 58 méy sdy ciing cong sedt;
K. - he s6 sir dung mdy sy, trong day chuyén w dong K, = K, %.
2.9.4. Dién nang tiéu thu dé chay quat thong gi6 trong | nam
W, = Pan/ n, KWh
trong dé P, - cong suft dong co kéo quat, kW,

1 - s8 qual cing loai cOng sult;
n- h¢ s6 hiru ich cila quat (bang 2.15), %.
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Cin tinh ca dién nang chay quat thdi khéng khi vao xudmg.
2.9.5. Pién nang dé dun nong dung dich ma, tdy, risa,... da tinh &
muc 2.5.2
2.9.6. bién nang chiéu sang trong 1 nam
We = 0,015 STK, KWh
trong d6 0,015 - dinh mic cong sust chigu sang, kW/ m%;
S - dién tich cén chifu séng, m>;
K - he sd, 13 ty s@ giira t6ng thoi gian chi€u séng trong nam vd&i
T.
Cu6i ciing 14p bang tdng hgp titu thu dién nang clia xudmg trong |
nim.

2.10, TIEU HAO HOA CHAT VA ANOT

Xudng ma st dung mét lugng kha Ién céc loai hoa chét, kim loai
anol, va cdc nguyén vat lidu khéc. Cdc vat tu ndy ding dé:

- Bl vao lugng tidu t6n d€ sinh ra |6p ma trong qué trinh san xudt
(Qx):

- Pha ché, lap dat ban ddu hoac ddi mdi cdc dung dich (H,,).

Tinh fuomg var chdt tiéu thu trong qud trinfi sdn xudt dua theo céc
dinh mirc 1iéu hao cho sdn. Cic dinh mikc nay dugc thiét 14p trén co s&
thue nghiém hodc tinh todn tir truée. Dinh mdc tiéu hao anot hod tan
duge xdc dinh theo chiéu day 16p ma, cdn anot khong tan lai khong phu
thudc vao chidu day I6p ma. Cic dinh mifc vé tieu hao héa chift cho cic
bé ma khong phu thudc vao chidu day 16p ma ma lai phu thudc vao do
phirc tap vé& hinh dang ctla vat ma, it CrO, trong ma crom va NaCN hoac
KCN trong cic bé ma xyanua,

Céc dinh mifc tieu hao ndy cdn thda min ca ysu cdu kinh 1€ 1in k¥
thuat; nén 4p dung cdc cong nghd 1ién tién, cic vt lidu mdi,.. nhim
giam chi phi sin xuft xufing cang nhifu cang t6t. Khong nén gidm gid
thanh bang cdch gidm chit lugng, cit xén quy trinh, gidm chiéu dy quy
dinh cho c4c 1dp ma,...
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Bdng 2.17. Pinh mic fiéu hao dung dich

Dung Bo phirc tap Binh mix t&n that dung dich, mkm*.
dich v# hinh dang A B C
Dung dich xyanua | 60 15 50
va Il 80 15 50
dung dich kidm il 116 15 50
| €0 - 65
Dung dich axit I 80 - 65
i 110 - 65

Tinh tiéu hao héa chdt: héa chilt titu hao bao gém:
- Tiéu hao dé hinh thanh chinh 16p ma;
- Tiéu hao do méit dung dich theo vit ma vdt ra;
- Tiéu hao do dung dich cufn theo khf hit théng gid;
- Tiéu hao do lge, diéu chinh, thay the, chuyén déi,...dung dich;
- Tieu hao do hda chit bi phian huy, vi du, NaCN trong cdc dung
dich phiic xyanua,....

Binh thudng, titu hao héa chét cho 1m® 19p ma dién hosc ma hoa
hoc khong phu thude vao chidu diy 16p ma ma chi phu thudc vao d¢ phic
tap vé hinh dang v&t ma. Titu hao clla mot cdu tir x trong dung dich (H,)
duge tinh theo cong thic:

He=KA+B8+C) , g/m’,
trong dé K - he s6, do kiéu loai thiét bi quyét dinh:
. ma trong day chuyén tu dong K=08
. ma treo, thao tdc thi cong K=10
. ma trong thung quay, chudng quay K =15
. ma trong cdc trudmg hgp dac biét K=18;
A - mifc t6n that dung dich theo vat ma v6t ra, I/m’;
8 - muc 16n that dung dich theo khi thong gi6, I/m?;
C - mic t6n that dung dich do loc, diéu chinh, chuyén déi....,
Vm?;
¢ - ndng dd cdu tir x Irong dung dich, g/l.
Do phitc 1ap v8 hinh dang cla vat ma duge chia thinh ba nhém:
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1 - vat ma phang, hinh 6ng ngén, khong cé ren;

1 - vat co ndi ghép, kep dinh, dot dap nhiéu 15i 16m, chita dong dung
dich;

1M - vat c6 khe rénh sau, deng nhiéy dung dich; vat ¢6 nhimg phin
khé nra 1.

Céc loai t6n that dung dich ma dién va ma hda hoc duge trinh bay
tiong bang 2.17.

Rieng vé tiéu hao CrO; trong ma crom c¢é nhiéu difm dic biét nén
dugc tinh nhu sau: vi. ma crom ¢d hiéu sudt dong dign rdt thdp, hydro
tho#t ta nhidu, cuén di mot lugng khé 10n dung dich theo khi thong gid,
nén dinh muc B & day it phai phu thutc vao chiéu day 1dp ma, d6ng thdi
cdn phéi tinh lugng CrO; cdn d€ tao thanh I6p Cr (ma crom diing anot
khong tan). Vi vay lugng tidu hao CrOycho {m” (/1) bé mat ma phai tinh
theo cong thitc sau:

Ho=(A+Cc+ (14 +Be)s, g/m’,

trong d6 A - 16n hao dung dich theo vt vét ra: 0,125; 0,145; 0,175 ym®
tuong tng véi cic nhdm [; I; I;
B -16n thitl dung dich khi ma crom cimg va trang sic, bang 0,05
m®; con khi ma crom sita, bang 0,1 /m® cho 1 um chiéu day;
C - 160 tht do loc, didu chinh, chuyén ddi,... bing 0,05 I/m’,
¢ - néng do CrO,, bing 300, 250 va 200 g/l wong \mg véi ma
crom trang stfc, crom sita va crom cimg;
&- chidu day 16p crom, pm;
14 - lugng CrO, (g) cin dé ma | m® ¢6 o day | pm.

Thay céc gid tr 8y vao cong thic trén s& duge cdc cong thie don
gian tinh lwmg CrO, tidu t6n trong cdc trudmg hgp khdc nhau (bang
2.18).

Khi ma trong céc dung dich xyanua cing c6 nhimg diéu dac biét:
NaCN hoac KCN bi phan hiy hdi ddng dien va bai CO, trong khong khi,
vi vay khi tinh lugng xyanua tiu t6n (#,) phai k& dén cdc ditu nay, cu
thé phai tinh nhu sau:
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He=(A+C)c+(D+Bc)S, g/m,
trong dé A, B, C nhu chi thich & bang 2.17;
D - dinh mic tidu hac do NaCN phan hoy (xem bang 2.19),
g/m’;
& chiéu day 16p ma, um.
Bdng 2.18. Luong Cri, tiéu 16n trong qud trinh mg crom

£ phitc tap Lugng Cr0- L8 tén (g/m*) khi ma erom
v& hinh dang v&t ma Trang sifc Cront cltng Crom sifa
| 295 +53 248+ 36 395+ 44
il 2945 +59 245+ 39 386+ 49
| 205+ 68 245+ 45 395+ 54

Clui thich: & chidu day Idp crom, pm;
- Khi dp dung céc vai ndi. 16p bot,... trén mat b€ crom thi nhan thém he s5 0.6,
Bdng 2.19. Mic tén thdt NaCN do bi phdn hily

Qua trinh MUt t8n th&l (g m*) cho chifu day 1 um
®Khéng dun ndng Cé dun ndng
Me kam 292 3,68
Ma déng 2,16 27
Ma cadimt 2,00 256
Ma d8ng - kdm 2,44 3,05

Lupng héa chét cdu tir cdn d€ hoan thanh k& hoach nam
Q= HP/1000, kg,
trong dé /2, - san lugng k&€ hoach ndm, m® (néu ma quay, phu tai tinh theo
kilogam, phai quy déi ra mét vuong nhu d3 xé1 & phin tinh todn thing
quay).
Tinh lugng héa chdl dé pha ché lic ddu: Luong héa chat (H,,) 48
pha m® dung dich:
H, = cVK/1000, kg,
trong d6 ¢ - nfng dd cfu tlr x trong dung dich (tham khdo bang 2.20 néu
cén), g/;
1 - thé tich b, lit;
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K - he 56 d6 ddy bé, thudmg bing 0,7 + 0,9.

Bdng 2.20. Tinh déi kin logi ra muéi cia né

Ksinloai | Céngthic hda hoc $8 g mudichia 1g S& g kim Joai trong 1g
kim loat mudi
£8ng CuS0,.5H,0 clexl 0.25
£8ng CuCN 1.41 071
Kén NSO, TH,O 4,78 0.21
Kém ZnSO; ?Hzo 4,40 0,23
Kam In 1,24 0.81
Kam | Zn(CN), 1,79 0,56
Crom CrO, 1,92 0,52
Cadimi | 3CdSO,8H,0 2,28 0,43
Cadimu Cdo 1,14 0.B8
Thige 5nS0, 7HO 1.80 0.55
Thids SnCiy 2H;0 .80 0,53
Chi 2PBC O3 PH{OH), 124 0,81
Chi FoO 1,08 0,83

Tét ¢a cac 56 licu tinh todn v¢ tiéu hao hda chdt (ap hop thanh bang
2.21.
Bing 2.21, Lugng hoa chdt tiéu t6n hing ndm

Butc quy | Cautr | Néngdd, | Chidu ddy, H, P,! Q.. He,
trinh g ym gl m kg kg

Tinh lwomg anot héa tan: Lugng anot hoa tan (&,) ding d€ ma | m*
bé mat day 18n | pm, ké ¢d lugng tiéu hao khong mong mudn duge 1fnh
theo cong thifc:

i1,=1067, g/m’,
trong d6 1,06 - he s6 xét Uén cde 16n hao cong nghé nhu tao thanh min,
bdm vao khung treo, cdc mau anot vun Khang diing duce nita, ..

Trong lugng 16p ma ¢ dién tich | m’ va ddy | pm tinh ra ddng bing
trong luong riéng v cua kim loai ma, vi th¢ mi trong cong thifc trén v
duge thay chd cho trong lugmg 16p ma {phu tuc ).

Lugng anot tiéu t8n hang nam (Q,) dé hoan thanh k€ hoach san xudt
nam la:

Q.= H.0P,/ 1000, kg,
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trung da & chidu day 1dp ma, um;
P, - k& hoach san xust nam, m’ (trong ma quay phu tai tinh
bing kilogam, cdn quy d6i ra mét vuéng khi tinh @, cho céc bé
ma quay, xem phdn tinh thing quay va phu luc 18.
Khi ma hop kim muon biét trong lugng riéng cha kgp Kim fy ¢d thé
tinh theo cOng thic sau:
Y = W07/ (10 + yam)  gferw’,
trong (6 3 va ;- trong lugng riéng caa cdc cdu tir hgp kim (phu luc 5);
n, va i, - ham lugngeta céc cdu t trong hop kim, %.
Tinh lugng anot cho bé lic ban ddu: Anot tan hoic anot (catot)
khong tan c4n trang bi ldc ddu cho cdc bé (J{',) duge tinh nhi sau:
H'y = nK K-LdTed £ 1000, kg,
trong dé # - s clu anot (catot);
K, =0,6+0,7, ht s6 ken ddy znot theo chifu dai bé;

K, = 0,8, he s6 duge tinh tr tv s6 gilra chiéu dai anol va chidu
cao bé;

L,va H, - chidu dai va chiéu cao bé, cm;
d - chiéu day anot (catot), cm:
- trong lugng rigng cua kim loai anot (catat), gfcm’.
S& lidu tinh tofn anot 13p thanh bang 2.22.
Bdng 2.22. Anot tiéu ton hdng ndm va lic ddu

Budc VAtlidu | Loaianol | &pum | Heg/m® | Pom Q. kg | Ha kg
Quy trinh

Cic anot (catot) khong tan tuy khong bi héa tan cong nghé nhu anot
tan, nhumz chiing cling bi hu hong ¢o hoe, hda hoc hodc do cdc nguyén
nhén khac, nén mdi nam cling phai thay thé b sung tr 0,5 d&n | l4n.
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Chuong 3. XAY DUNG, TO CHUC SAN XUAT
VA KINH TE

3.1. CAC YEU CAU VE XAY DUNG VA BO TRi THIET BI

Xudimg ma luon bao gdm céic phdn dién tich chinh danh cho san xuit
{(dat may moc, thi€l bi,...) phdn dién tich phu cho san xu4t (chd thao tac,
stra chira, chuyén chd, di lai,...} va phin phuc vu san xuét (kho tang, nha
vé& sinh, phong an, phong thay quin do,...}. Dién tich phu cho san xuit
thudmg phdi bing 60 dén 80% dién tich chinh ddi vdi xudmg lam tha
cong, va bing 100 dén 120% dai vdi xudng co gid hod, nr dong hod.

Da vio cong sudt clia xudmg (P,) ma chia xuémg ma thanh ba loai:

1) Loai nhd: sdn xudt cac 16 hang bé; ¢d cong sudt ma dudi 50 000

m’/nam; nén dang cdc bé tinh, thao 14c thi cong hoac céc day chuyén co
khi hoa;

2) Lnal vira: san xudl cac 10 hing vira va 1dm; ¢6 cong sudt ma trén
50000 m® mam; nén trang bi cac day chuyén ma tu déng chc loai, day
chuyén co gidi hoa, con cac thiét bi thi cong chi nén chi¢m phdn rdt nho;

3) Loai lon: sdn xudt cdc 1o hang rdt lom; ¢o cong sudt ma 300 000
m’/nam hoac hon; nén trang bt cdce day chuyén ma tw dong 6 chu triinh
cimg, cdc day chuyén tr dong loai tu hanh va mot s8 bé ma tinh.

C6 thé tham khio cée quy dinh vé dién tich nha xudng cho mot dom
vi thiét bi k& trong bang 3.1.

Bdng 3.1. Dién tich nha xudng cdn thiét cho | don vi thiét bi

Thist b Dian Lich chidm chd coa thigt bi. m° | Dién tich xudng. nhan thgm hé s3
Day chuydnty | Lien tch chidm chd bdi day chuyén 32-35
ddng tu déng
Bd dusi 3 m 8-10 15-4
B& tréan 3 m 15-18 35-4

Nhimg diéu ki¢n co bin d€ quy hoach xuémg ma la:
- Dic diém clia day chuyén san xudt;
- Dam bao di ché dé lam viéc va di lai gilta cdc thiét bi dé phuc vy
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san xuft va sira chira.

Trong xudng can b8 trf mot 161 di chinh khong dudi 3 - 4 m, ¢dn céc
18i di lai giira céc ddy thiét bi cing phdi rong tir 2 - 2,5 m. Céc thiét bi 1t
nhat 12 dat thanh cdc day song song nhau vi cdc diy dy thang géc v
dudng di chinh trong xudng dé tién giao thong not bd va van hanh, quan
sdl,... N&u ¢d nhiéu day chuyén tr dong 6t nhét 1a bd uf thanh mot tuyén
dai.

Hinh 2.1 gidi thiéu cdc quy tac bo trf cac bé ma thao téc thir cong.

O o el |
a L b A 7
g — =

Hinh 3.1. B3 tri cdc thigt bi thau G thd cbng

Quy dinh céc khodng cich nhir sau:

- tit cot den thanh doc ciia bé (500 - 1600 mm;
b - gilta hé vii chinh luu 150 - 300 mm;
¢ - gifra cic chinh lyy vifi nhau 200 - 300 mm;

d - gifta cic bE trong cung mét day 250 - 300 mm;
e - tir ¢ot dén thanh bé dimg thao téac 1000 - 2000 mm;
£ - Wr cot dén mat hau cia bé 600 - () mm.
Hinhk 3.2 |3 bin v& cdc ddy bé ¢6 trang bi paling dién nang ha hoic
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cdc bo tr hanh v cac quy dinh vé khoang cdch, nhu sau:
a - gilrta cdc mat hau céc bé clia hai diy 800 - 1000 mm;
b - tlr thanh bé dimg lam viec dén cot 1200 - 1500 mm;

¢ - gilra c4c bé 100 - 200 mm;
d - 1ir thianh doc bé dén cot 800 - 1000 mm.
x© - . ||
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Hinh 3.2. 86 tri cdc b€ cd trang bi paling dién nang ha

Hinh 3.3 la ban v& b3 tr c4c day chuyén tr déng kidu tu hanh v
cac quy dinh vé cdc khoang cich lap dat nhu sau:

a - khoang cach gitra cOt va ddu caa thiét bi o dong 1500-2500 mm;

b - giita cac thidt bi ur dong 1500 - 2000 mm:

¢ - giira cOL va mat bén cua thiét bi tu dong 1500 - 2000 mm;

d - 1 dudng di dén didu thao tic ciua thiét bi ar dong 2000-2500 mm;

63



¢ - 1 chinh luu dén thiét bi ty dong 800 - 1000 mm;

¢ - gitra clc chinh luu 25( - 300 mm;
fi - ti¥ chinh lvu d8n cot 8GO - 1000 mm;
i - giita cOt v mit héu cha chinh vy 600 - 800 mm.
—'- 0
2 l
; a ' -

—

L]
Q

{0

Hinh 3.3. BG tri thi#t bi 12 day chiuydn ty dong tr hind

Thiét bi tr dong co chu ky ciing (kicu trpt) duoe b 1 theo cde
khoiang céch quy dinh nhtr trong hinh 3.4:

a - khoang céch gilta ¢t va day thidl by tudong 1500 - 2000 mm;
b - gifta cdc thidt by te dong vai nhau 1500 - 2000 mm;
¢ - gilta cOt véi mat bén cia thiél bi te dong 1500 - 2500 mm;
d - tir 167 di dén ddu 1am viéc cia thigt bi ty dong 2000 - 2500 mm:
¢ - 1f chinh luu d&n mat bén cua thiét bi tu dgng 1200 - 2500 mm;
g - gira cdc chinh lru vé nhau 250 - 300 mm.
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Hinh 3.4. BG 153 thidt bj ty 40ng kigu trugt mong audmg

Nha xuong: Xutmg ma thudc loai doe hai, an mon nhidu. cho nan
tudng bao che nén x4y ngodl cd1. Khau do nha ¢é thé chon 12: 18: 24 m:
bude ¢ot thuimyg chon 6; 12 m. Xudng mot tdng nen chon chidu cao nha 3
- 5 m. Xuimg hai 1ang nén chon chiéu cao nha: 6,0 7,2; 8.4 m; khi do
tdng trén bt thidt bi san xudt, con tdng dudi dar bom, bé xir 1§ dung
dich, bé pha chi dung dich. céc dikmg Gng, quat théng gid,... Cdc loni
may mai. may dinh bong, mdy phun cat, phun nudc,... phai dat trong céc
phong riéng. Phong thi nghi¢m, kho héa chét. kho sin phim, chd pha ché
chdt ddc hai,... cling phin b uef cac phong riéng.
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Cdc thiét bi khdc: Chinh luu cin dat gén thiét bi tr dong hay tai
budng didu khién chung hoic gén cc bé thit cong. C4c chinh luu loai 1dn
trén 3200 A khong duge 13p dat trén gi4, chi dat trén beé ving chai.

Cdc bé ar I¥ (loc) dién héa nén dat gin bé ma. Cdc mdy loc 1am viéc
‘lién tuc ciing dat gdn thiét bi ma tu dong hodc gin day chuyén ma. Budng
diéu khién nén bd ti & ddu cdc thiét bj ma tr dong. Théo ldp vat ma tr
khung phdi 1am gén ché thao tdc phuc vu day chuyén ma hoac thiét bi ma
tyr dong, trudmg hop nang sudt xudng rdt 16n cdn b tf hin phong riéng va
¢6 phuong tién chuyén chd thich hop dén phdng ma va nguge lai.

Hé théng rua va cong rdanh thodt nude thdi: Nén 4p dung cdc phwong
phép nira tién ti€n, vira tang hiéu qui nira vira gidm dugc thé tich nudc thai
mang cic chét ddc hai, giam nhe cho khau x@ 1y nudc thai.

He th6ng céc bé rita c6 thé phan t4n va xen vio day chuyén theo thi
wr clia quy trinh cong nghé. Céch niy thudn tién cho viéc di chuyén ban
san phdm t bé ndy sang bé khéc trong qué tinh gia cong, thich hop vai
day chuyén tr dong kifu cimg. Nhuge diém 1a kéo dai day chuyén thiét
bi, t6n dién tich xuémg, hi¢u sudt si dung bé rira thdp, t6n nhidu nudc,
nhiéu diém uét 4t trong xudng do nuéc ria vuo‘ng vili ra (nhat 12 trong cac
Xuong san xu4t thi cOng).

C5 thé tap trung céc bé rira thanh vai ba diém trong xudng, khi d6 ¢
thé thyc hién nhiéu cong doan rita ciia quy trinh trong cling mot bé nira,
mién 12 khong trdi vai cdc diéu kien ky thult doi hoi. Céch nay uét kiém
duge s6 be rira, lugng nude na, nang cac dugc higu sudt sit dung bé nia.
Nhimg cin liru § b8 tri céc diém rira that hgp [¥ d€ san nhi khong tu6n bi
dm w6t do dung dich hay nudc rira nhé giot tir vat gia cong xudng trong
khi di chuyén.

DE giam luong muéi kim loai, héa chél,... di theo vat gia cong méi
khi vét khoi bé, ngodi viéc chon dung dich 6 sirc cang bé mat nhd (it
nhdt), cln c6 céc bién phap hodc phuong tién thich hgp d€ khi vt vat gia
cOng ra khdi bé ¢4 the dimg lai khoang 10 - 15 s trén mat lhoang dé phin
lom dung dich bam theo vat gia cong c6 di théi gian roi rés lai bé.

C6ng ranh gom, din nude thai trong ndt b xudng phai téch thanh ba
hé théng din riéng nudc thii kiém-axit, nude thdi crom, nudc thai xyanua
dén nai xir Iy ching, Cic dudng cOng rinh cin thu xép sao cho khong
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chong chéo nhau, khong phan 1n vun vat, va phii dom gidn, ngdn gon
nhft ¢6 thé duoc.

C4u tao cOng rinh phai dat cdc yeu ciu sau:

- Chiu an mdn, khong bi hda chat pha hong;

- Phéi dd t6ng, di sau, di d6c dé thong thoat nhanh;

- D& don vé sinh, sta chita,...;

- Khong tr& ngai, vuéng viu khi 13p dat thiét bi;

- Khong cin trdy di lai va giao thong ndi bo.

3.2. TO CHUC SAN XUAT

Cén trinh bay cdc van dé sau:

- Thai gian 1am viéc cua xudng trong nam: s6 ngay, sO ca, s6 gid lam
viéc;

- Quy th¥ gian lam viéc thuc t&€ trong ndm cua timg loai thiét bi;

- Ché d6 lam viéc cua timg loai cong nhan (cong nhan ma, cong nhan
mai, danh bong,...) nhu s6 gidy lam viéc trong ngay, sd ngay nghi 1€, t&t,
nghi cudi tun, nghi phép nam (theo ch& d9 do6c hai) va nghi dot xudt
{nhtr nghi 8m. nghi dé, cho con by, hidu hi....};

- Qu¥ thai gian 1am viéc thue t€ trung binh hing nim cla mot cong
nhan (s6 ngay, sd gid);

- Dinh mdc lao d6ng cho timg loai vidc dGi véi cOng nhan hay 6 sin
xudt;

- An dinh bién ché cia xudng: cong nhan tryc tiép san xudl, cdn bd
k¥ thuat va gidn 11ép san xufl;

- Phin chia thanh t6, thanh ca kip.

3.3. HIEU QUA KINH TE

Ban thiét ké tot nghiép cdn néu 16 hiu qua kinh t€ bang cdch so sinh
cdc chi tiéu ca ban da tinh todn vé&i cac chi tiéu thue t& tai xi nghiép. bé
la cdc chi tiéu: gid thanh san pham; thai han thu héi von va nang sudt lao
ddng cua cong nhan. Ngodi ra cdn ¢6 cdc chi tiéu phu vé hiéu qua kinh t&
la: gidm cudng do fao dong trong qud trinh san xudt nhu the ndo, tiét
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ki¢m duoc nguyen nhién vat 1i¢u cho 1 m® sin phim ra sao.

V§é gid thanh: Cin x4c dinh t8ng tién luong, thudng trong 1 nam;
wng gi4 tién héa chét, kim loai, dién nang, nhién liéu, nudc,... trong |
nam; tién kh&u hao, sira chira dinh ky hang nam. Tir d6 tinh ra gi4 thanh
I m* san phim.

Vé nding sudt lao dong: Cén thé hién dugc nhimg chd nao di gidm
cudmg d9 ao dong, mdi 1 m” sin phdm A3 gidm dugc méy cong lao dong.

V€ thoi han thu héi vén: Ngoi vigc tinh v6n luu dong nhu gid tién
nguyén nhién vt liéu, luong thudng,... 43 néi & trén d€ xé4c dinh gia
thanh, gi4 ban va 14 suft, cdn phéi x4c dinh tdng vén ¢6 dinh gém vdn
x4y dung, von thiét bi, lip dat,... Tix 46 mdi quyét dinh duge thdi han thu
héi von.

Cudi cling, trong ban thist k& 16t nghiép phai thé hien dugc chd nao
1a sdng ki€h, cdi ti€n, chd nao 1 nhimg dng dung tién bo ky thui, nhimg
cong nghé mdi,... 34 duge ding vao ban thi#t k&, Vi du, di ing dung ma
béng tryc ti€p, ma lién hop, ma composit,...; 43 ma hgp kim c6 tinh chat
quy dinh trud,...; tr dong héa san xufft; tr dong hoa viec kiém tra khong
ch€ ch& d9 ma; 1ing dung cong nghé khong c6 ph€ liéu; khéng c6 nudc
thii,...; ding he thong san xudt linh hoat, van nang,v,v.
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