LOI NOI PAU

Trong su nghiép cong nghiép hoa hién dai hod dit nude thi nganh co
khi luyén kim déng mét vai tro rt quan trong, 1a mot trong nhiing nganh cong
nghiép miii nhon ciia qudc gia V& san pham cia nganh cong nghiép nay cd
mit trong nhiéu linh vuc khéc nhau.

Pé nau luyén thép thi ngoai thiét bi chinh 14 160 ho quang thi ciing can
rat nhiéu nhirng thiét bi phu tr¢g khac nhu hé théng oxy, hé théng nudc lam
mét, hé thong loc bui. Dic biét 13 hé thong nudc 1am mat, hé thdng nay s&
gitip 1am giam nhiét do ¢ 10 dién va gitp dong két phoi thép.

Qua qua trinh hoc tap vira qua em duoc giao dé tai tot nghiép véi noi
dung nhu sau:

Nghién ciru tong quan vé trang bi dién nha may phoi thép Pinh Vii. i
sau hé théng xir Iy nude lam mat phuc vu san suat.

Noi dung dé tai bao gdm :

- Chuong 1: Tong quan vé trang bi dién nha may phoi thép Dinh Vil.

- Chuong 2: Hé thong cung cp dién cho nha may.

- Chuong 3: Hé thong xtr Iy nudc 1am mat

Do thoi gian han ché nén trong qua trinh lam d6 an khong tranh khoi
nhiéu thiéu sot. Vi vay em rat mong duogc sy dong gop ¥ kién cua cac thay co
gido trong khoa dé dé tai cia em duoc hoan thién hon.

Em xin chan thanh cam on !

Hai Phong, ngay thdang 11 nam 2012

Sinh vién

Bui Pang Huy



CHUONG 1.
TONG QUAN VE CONG TY CO PHAN PHOI THEP PINH
vU
1.1. GIOI THIEU CHUNG

Cong ty c¢b phan phoi thép Pinh Vil v6i s6 von dau tu khoang 400 ti
ddéng dd gép phan ddy manh su nghiép cong nghiép hoa cia ca nudc noi
chung cling nhu cia Hai phong no6i riéng. Nha may duoc khéi cong xay dung
tir thang 3 nim 2005 dén nay vé co ban dd hoan thanh cic hang muc nhu co
so ha tang, 1ap dat thiét bi, day chuyén hoan thién dé san xuat phoi thép.

Day truyén cong nghé ctia nha may dugc nhap hoan toan tir cac cong ty
luyén thép uy tin cia Trung Qubc. St dung thép phé lam nguyén liéu chinh,
luyén thép quy trinh ngan: Lo dién — Lo tinh luyén — May duc lién tyc.

Nha may c6 cong suat 20 van tan 1 nam, kich thudc tiét dién phoi 120
x 120 mm, chiéu dai phoi tir 3+6 m. San pham chinh 1a thép cac bon thuong,
dong thoi cling san suat mot phan nho thép hop kim thap. Thép cac bon
thuong c6 mac thép 1a Q195, Q235, thép hop kim thap c6 mac thép dién hinh
la 20MnSi = 25MnSi. Tong dién tich ciia nha may khoang 2 km® mat bang
nha xudng, bao gom:

1 - Nha cén

2 - Bai thép phé

3 - Khu nau luyén

4 - Khu loc bui

5 - Khu van phong

6 - Khu dtc rot

7 - Khu xtr 1y nuée



8 - Bii dé phoi
9 - Xudng san xuat oxy, khi nén
10 - Nha dé xe

Nha xudng bao gdm 4 gian: gian phdi liéu, gian 16 dién + 16 tinh luyén,
gian duc lién tuc, gian ra phoi. Ngoai ra con c6 cac thiét bi phu tro chung, bao
gém: tram oxy, tram xu 1y nudc, loc bui; thiét bi sve, tram khi nén. Dic biét
nha may c6 mot bai chia thép phé, vé sé luong thi cin ¢ vao chu ky cung
ung cua viéc thu mua sat dé xac dinh, luong ton trit can dam bao viéc san suat
khong bi anh huong gi do van dé cung ng cua sat thép.

Bang 1.1: Tham so két cau nha xudng va bo tri cau trong cac gian

TT Tén Khau d§ | Chiéu dai B tri cau truc
(m) (m)
1 | Gian phdi liéu 15 96 16Tx2 Cau truc
2 | Gian chinh 27 96 80/20Tx2 ; 32/5Txl
3 | Gian may duc lién tuc 24 48 20/5TxI
4 | Gian ra phoi 12 48 20/5TxI; 10/ 3,2 TxI

1.2. QUY TRINH CONG NGHE SAN SUAT PHOI THEP
1.2.1. So dd quy trinh cong nghé san suat phéi thép

Thép phé + vat liéu xi —> Lo dién 30T —> Lo tinh luyén 40T —>
May duc lién tuc 3 dong —> Phoi

Thép phé va gang théi can dung cho luyén thép 10 dién tir bai chira clia
nha may hay mua tir bén ngoai chd vao gian phdi liéu, phan loai va sip xép
riéng timg thr. Viéc phdi liéu duoclam & gian phdi liéu, thuc hién phbi liéu
tiéu chuan ho4 theo ché do than quy dinh vira cho chay hét, khi phdi liéu phai

1am sao 6n dinh vé trong luwong va thanh phan.




Nguyén liéu phéi tron xong s& dung gio lidu va xe chd vao khoang 10,
khi can nap liéu vao 16 dién, can truc s& moc giod liéu 1én trén 10 dé cho licu
vao 1o, néi chung 1 16 nap liéu 2-3 lan. Khi gio ligu dau tién duge nap vao 10
roi 13 c6 thé dong dién nau luyén. Khi méi dong dién, dung cong suit cap 1
nho mot chit, sau 3-5 pht s& nau luyén bang cong suét 16n.

Khi toan bd vat liéu vao 10 da chay hét ra, nhiét do nudc thép trong 1o
nang 1én dén 1550°C, bat du thai xi va phun bot than vao 10 tao xi bot, thoi
oxy dé khir cacbon va tiép tuc thong dién dé tang nhiété Khi nhiét do nudc
thép 1én dén 1620°C thi ra thép, luc d6 s& tha Fe ré vao trong thung nudc
thep.

Ra hét thép r6i, thung nudc thép s& duge xe san chd dén vi tri 10 tinh
luyén ting nhiét, cho thém fe rd, diéu chinh thanh phan va nhiét d6 cua nudc
thep.

Xi 16 sinh ra trong qua trinh luyén thép 16 dién sé& chay xudng phia dudi
10, cho ngudi di s€ dung xe ben chd ra bai xi.

Vit liéu ro1 nhu vat liéu tao xi, Fe ro, qua hé théng nap liéu tu dong lan
lugt nap vao 160 hay vao thung nudc thép.

Khoéi sinh ra trong qua trinh luyén thép 16 dién s& dugc hat qua 15 s 4
trén dinh 16 va hé thong loc bui tong hop trén dinh 16, qua may lam ngudi, bo
loc bui kiéu tui V.V.. bui s& dugc lang lai, khoi duogc thai ra 6ng khoi, khoi
bui sinh ra khi tinh luyén cling dugc léng loc bui qua hé théng chung roi thai
ra 6ng khoi

Nudc thép duoc xtr Iy qua 10 tinh luyén, khi nhiét d6 va thanh phan déu
dat yéu cau ciia may duc lién tyc thi xe chd thung nudc thép sé chay ra, cau
truc s€ nang thung nudc thép 1€n san quay cua may dac, san quay cho thung
nuéc thép toi vi tri rot thép dé duc lién tuc. Phoi thép duc ra duoc nin thang,
cat dau cat dudi, kiém tra do luong xong, dwa dén xuong can thép hoic xép

dbng chd chuyén di.



So dd quy trinh cong nghé san suat nhu sau :

Huynh | | D4 Gang | | Thép Bot Than Fe || Vatliéu
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Hinh 1.1: Quy trinh cong nghé san xuat phoi thép

1.2.2. Cac thong s6 k¥ thuat
1. LO di¢n

Theo yéu cdu ctia quy mo san xudt va phuong an san xuat, vé thiét bi
nau luyén, nha may dung 1 10 dién siéu cong suit loai ra thép & day, 10 1éch
tam.

Thong s6 k¥ thuat cha yéu cua 16 dién.

Kiéu : UHP - EAF (Loai EBT)



-Thé tich danh nghia : 30t

- Luong ra thép binh quan : 40t

- Puong kinh trong vé 16 : <1)4600 mm

- Dung luong dinh mtc may bién ap : 25 MVA

- Buong kinh cuc dién 450 mm

- Dién ap thu cép: S& diéu chinh & 10 néc, nic cao nhét 1a 650V, nic
thap nhat 1a 270V

Hé thong diéu tiét dién cuc: Piéu tiét ty dong bang thuy luc

Phuong thirc truyén dong: Nghiéng 10, md ha nap 10 va xoay 10 déu
bang thuy luc

Phuong thirc thai khoi, thai bui: Thai bui béng bod loc bui mach xung
loai 16n thi dai, ap luc thap

Bang 1.2: Bang chi tiéu kinh té k¥ thuét cta 10 dién va 1o tinh luyén

TT Tén Ponvj | Lrisodan
‘ , tiéu
1 [Dung luong danh dinh 10 di¢n ho quang Tan 30
2 SO bé 1o dién ho quang Bé 1
3 Dung luong may bién ap MVA 25
4 |Chu ky nau luyén 10 dién Phat 60
5 |Luong thép binh quan 16 dién Tan 35
6 [Luong thép binh quan 10 dién/h Tan/h
7 |S6 bé 10 tinh luyén B¢ 1
8 |Dung luong danh dinh may bién 4p 16 tinh luyén| MVA 6,3
9 |Chu ky tinh luyén binh quan cuia 10 luyén Min 35
10 |S6 mé thép ra 16 binh quan ctia 16 dién hd quang | Mé / ngay 22
11 [Luong thép ngay cta 1o luyén ho quang Tén 75,4
12 (SO ngay lam viéc cua 1o dién ho quang /nam d 300




13 |Thot gian lam viéc cuia phan xudng H/ nam 7440
14 |Suat 1am viéc cua 16 dién / nam % 82
15 |Luong thép danh dinh Tan/nam| 270.000
16 |Suat thu hoi giita vat liéu sat thép va nudc thép % 92
17 |S6 cong nhan can thiét Nguoi 100

2. Thiét bi tinh luyén

Pé phat huy hét cong dung ciia 10 dién siéu cong suit va cap cho may
duc lién tuc duge thi nudc thép tot hon, dé 10 dién chi 1a thiét bi ndu chay va
nang nhiét, con vi¢c tinh luyén, khir oxy, diéu chinh thanh phﬁn va nhiét do
V.v.. déu tién hanh trong thiét bi tinh luyén, tir d6 dat duwoc muc dich 1a nang
suat cao, chat luong tdt, tiéu hao it, gia thanh ha. Hon nita, do phan xudng
duoc ap dung cong nghé san xuat duc lién tuc toan bo, ma may duc lién tuc
thi yéu cau nhiét 46 nudc gang 1én xudng -25 + 5°C trén vach dich tuong, boi
vay gitra 10 dién va may duic lién tuc can c6 thiét bi tinh luyén ngoai 10; né
vira ¢6 thé cung cip cho may duc lién tuc thi nudc gang tot hon, vira ¢ tac
dung 12 mot thtr d6 chira dé “diéu chinh, hdm bot” giita 10 dién va may duc
lién tuc.

Theo nhu cau vé loai thép quy dinh trong phuong an san pham, quyét
dinh dung 1 16 tinh luyén thung nudc thép kiéu LF.

Thong s6 ki thuat cha yéu cuta 16 tinh luyén LF.

- Kiéu : Lo kiéu thung nudc thép dit trén xe

- Thé tich danh nghia : 40t

- Dung lugng dinh mac may bién ap : 7MVA

- Buong kinh cuc dién ¢ 350mm

- Lugng nudce thép xir Iy binh quan  : 40t

- Luong nudc thép xtr Iy 16n nhat ~ : 451T
3. May duc lién tuc




Khi chon lya ban kinh vong cung méy dtc lién tuc, chu yéu 1a can nhéc

dén mat cat 16n nhat cua phoi thép va mac thép cua no, qua viéc tinh toan ti 1€

bién dang va chiéu dai phdi, sau cung di xac dinh ban kinh d6 13 R= 6m.

Bang 1.3: Bang chi tiéu kinh té k¥ thuat cuia may dac lién tuc

TT Tén Pon vi Tri s6
1 | Hinh thirc duc Hinh cong
2 | S6may May 1
3 | Sodong Dong 3
4 | Khoang céch giita cac dong mm 1000
5 | Tiét dién phoi mm  [130x130; 120x120
6 | Chiéu dai phoi m 3+6
7 | Dai toc do kéo may duc m / min 0,3-6
8 | Suat thu hoi kim loai % 96
9 | Sbngay lam viéc cuia may duc / nim Ngay 300
10 | Suét van hanh ctua may dic % 82
11 | San lugng phdi tiéu chuan may duc / nim Van tan 28,8
12 | Trong lugng thiét bi trén ddy truyén may dic | Tan 700
13 | Dién ndng may dac KW 850 MUA
14 | Nhan vién khau dic Nguoi sm

e Tbc do kéo phoi

Toc do kéo phoi ciia may dic

Chu ky rét cia may dtc 1a bao nhiéu thi phai can nhic dén thoi gian

phdi hop giita pham vi thoi gian duc rét cho phép cua thung nude thép véi

nhip do nau luyén cua 10.

Téc do kéo phdi phdi hop va tde do kéo phdi thiét ké cua may duc lién

tuc nhu bang sau :




Bang 1.4: Thong s ky thuat toc do

M3t cat (mm) 130X130
Téc do phédi hop (m/phut) 2,6
Téc do thiét ké (m/phut) 3,0
Thoi gian duc cia mot 10 thép (phut) 60

e S410 1ot lién tuc
S6 10 rét lién tuc trong thiét ké duoc xac dinh 1a 3 10.
e Tinh toan vé san luong va hiéu suat thao tac may duc lién tuc

Bang 1.5: San luong va hiéu suat thao tic may duc lién tuc

Luong nudc thép trong thung (t) 40
Chu ky nau luyén (phut) 90
Thoi gian 1ot cia moi 10 (phut) 60
Thoi gian chuan bi rét (phut) 40
S 16 rot lién tuc theo du dinh (10) 3
Chu ky rot lién tuc theo du dinh (pht) 220
Ty 16 nudce thép thu dugc (%) 96,0
S6 ngay hoat dong trong nam ctia may dic lién tuc(ngay) 300
Ti 16 1am viéc ctia may duc lién tuc(%) ' 82
San lwong ndm ctia may dac lién tuc(van tan) 20,74
S 10 thép rot trong 1 nam(1o) 5400
S lan rot thép trong 1 nam (lan) 2700

1.3. CAC TRANG THIET BI PHU DUNG TRONG NHA MAY
1.3.1. Trang thiét bi cap thoat nwéc

Trang thiét bj cAp thoat nudc chu yéu trong nha may luyén thép 16 dién
gom c6: hé thdng tuan hoan trong, hé théng tuan hoan duc, hé thong cip nudc

su ¢0, cap nudc bo sung va hé thong thoat nudec.




Hé thong tudn hoan trong chi yéu gém: nudc 1am ngudi 1o dién 30t
nudc [am mat 10 LF 40t, nudc 1am mat may két tinh, lam mat cac thiét bi loc
bui, san xuét oxy, khi nén va céc thiét bi khac trong cac phin xudng.

Luong nudc tuan hoan trong khoang 1000m3/h, luong nude bd sung
97,5m>/h, ti 1¢ tudn hoan 95%.

Nudc tudn hoan duc chil yéu dung cho: 1am mat 14n 2 cho may dic va
xbi chay vay thép.

Luong dung nuéc tuan hoan duc khoang 220m3/h, luong nudce bd sung
13m3/h, ti 1& tudn hoan 95%¢

- Hé thong tuan hoan trong, dung nudc dung xong & cac 10, qua bom
tang ap dua 1én thap lam lanh; nude lam lanh xong dua dén giéng lam lanh roi
lai ding bom dua dén cac may str dung tuan hoan. Dé dé phong bui rac va céac
loai rong réu 1an vao trong khi -lam mat cling nhu cac chét ran limg lo sinh ra
tir bun dat, hé théng nay co lap bd loc canh dong dé xir Iy chat nudc, luong
nuéc loc khoang 10% luong nude tuan hoan. Thiét bi chinh ctia hé tudn hoan
trong gom: may loc cao toc, thap 1am lanh bang pha 1& hitu co, cum bom nudc
1én thap, cum bom cép nude tuan hoan va cum bom dung cho may loc canh
dong.

Hé théng tuan hoan duc dung nude chay tir cic may qua rinh vy thép
chay vao bé ling dé 1am mat 1an thr nhat, vay sat dong lai & bé ling dung gau
ngoam ngoam lén hd réc nude dé tan dung lai. Mot phén nudc dugc nang 1én
truc tiép dung dé x6i vay thép. Mot phan khac dung bom dua dén may loc
tuan hoan, sau khi loc nude con da ap luc 1€n thap 1am lanh, nudc lanh tir thap
lai chay xubng giéng, tir 46 bom tiép dén cac noi dung.

Trang thiét bj cha yéu cua hé théng tuan hoan duc gdm: bé ling dong
x0dy, cum bom bé ling xo0dy, may loc cao tdc, thap 1am mat bang pha 18 hiru
co, cum bom dua nude tudn hoan duc xdi vay thép, cum bom dua nudc dén

cac noi dung, may loc va cum bom rira v.v...
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Pé dam béo 16 dién, 10 LF, may duc lién tuc dugc cép nudc an toan,
nha may c6 xay mot thap nudc sy cd 200m3, bao dam khi co sy cd da nudc
dung trong 30 phdt.

Hé thdng cap nude nha may luyén thép 10 dién can mot lugng nudce bd
sung 110,5m3. Ngoai ra, nudc dung cho sinh hoat cling khoang 8m3/n.

1.3.2. Trang thiét bi loc bui
1. Cic thong sé chinh

Trong qua trinh luyén thép thi mot luong 16n khoéi bui s€ duoc phat ra,
néu nhu khong c6 hé thong thu gom va xur 1y thi lugng khoi bui ndy s& anh
huong rat xdu dén méi trudng. Vi vy nha may da lip dat hé thong loc bui voi
muc dich giam thiéu toi da luong khoi bui doc hai thoat ra moi truong.

Dung bd loc bui mach xung c& 16n kiéu tai dai ap luc thap dé loc bui,
thong s6 chu yéu cua bd loc bui nhu sau:

Tham s6 chinh cta thiét bi loc bui :

- Loai may hut bui : DMCC-7000

- Dung luong : 460000~500000m3/h
- S6 lugng khoang 14

- S6 lugng tai loc : 2940

- Loai tui loc - ¢ 130x6000

- Kiéu van xung : YM-89

- S6 van xung 196

2. Nguyén Iy hoat dpng ciia hé thong loc bui

Khi khoi chira bui chui vao duong dan ctia may hut bui qua miéng trén
ctia hé théng s& xdm nhap vao 14 khoang thong qua cong trén ciia duong dan.
Ltc d6 cin ban sé ra Xuéng 6 chira san theo quan tinh hoac roi tu nhién, hau
hét bui nay bay vao khoang loc theo ludng khi nang, sau khi duoc loc qua ti

loc, bui bi chan lai bén ngoai ti loc. Khong khi sach (trong thi loc) s€ di vao
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cac khoang sau d6 vao t6i quat theo 16i ra,va duoc pha ra bén ngoai. Dua vao
nhiing quy trinh nay,chung ta dat dugc muc dich ctia viéc hut va loc bui.

Khi quy trinh loc dién ra lién tuc, bui bAm bén ngoai tai loc s& ngay cang
tang két qua 1a 1am han ché dan tinh ning cia may hat bui. Khi ngudng nay dat
t6i mc dinh trude, bd phan diéu khién hé thong loc bui s& phat tin hiéu. D6 1a
lac van déng lai dé chan ludng khi bui va ngan quy trinh loc.Sau d6 van xung
dién tr dugc mo ra, 1 Iugng khi nén khoang 0,2-0,3Mpa duoc x4 vao trong
khoang trong 1 thoi gian ngan (0,1~0,25s) ngay lap tirc di chuyén trong khoang
tran vao tai loc va lam thay d6i hinh déang va do lac cua tai loc, bo sung 1 ludng
khi nguoc chiéu, day sach bui bam ngoai tai loc xudng 6 chira san. Sau khi 1am
sach bui bam,van khod lai mé ra va may loc bui lai tiép tuc quy trinh loc bui

Van khi troi

‘ ’ A Van canh buém 0-100% e
o T

M] [[<— 1 1 <— I

> frxzxx &

Binh khi nén \

>
g
e

Péong co hut bui

<t

Lo tinh luyén

- <&

e e i

Lo dién

Chuyén bui di

Hinh 3-1
Hinh 1.2: Nguyén ly loc bui




Nguyén 1y hoat dong dugc mo ta phia trén chi gidi thich quy trinh hoat
dong ctua mot khoang. Trong thuc t& may loc bui véi tai loc va van ngit ap
suit thip chira nhiéu khoang, mdi khoang 1an luot tham gia vao quy trinh loc
bui. Vi vay loai may ndy con duoc goi 1a may hat bui van ngat khoang roi.
Loi thé cua quy trinh nay & chd khoang loc bui va khoang lam sach khong can
tré 13n nhau.Vi vay thiét bi nay c6 thé hoat dong lién tuc trong thoi gian dai.
Diéu nay lam tang hi€éu qua tinh loc bui.

Tat ca quy trinh loc bui trén duoc 1ap trinh -theo tinh hubng sir dung
thuc té dugc diéu khién ty dong boi thiét bi diéu khién. Co6 3 loai diéu khién
qua trinh tinh loc bui :vé thoi gian,vé ap sudt va vé hoat dong. Piéu khién vé
thoi gian 1a diéu khién su thay doi vé thoi gian ngimg lai ctia may hut bui, quy
dinh thoi gian hat byi,va may s€ hat va loc bui trong khoang thoi gian dinh
san. Cac loai ap suét luc khac nhau quyét dinh liéu c6 loc bui hay khong dua
vao su chénh 1&ch ap suit gitra 161 vao va 16i ra ctia may hat byi.Khi sy chénh
léch ap suét dat dén 1 muc do xac dinh, thiét bi do ap suat gui tin hiéu PLC
(hé diéu khién logic) roi sau d6 mdy loc bui hoat dong cho t6i hét chu ky. Khi
d6 néu su chénh 1éch 4p suat thip hon muc dinh sin,viéc hat- loc bui s& tam
nging.Con néu do chénh 1éch van cao hon murc dinh sin thi may van tiép tuc
hoat déng cho t6i khi ap suit do dugc thap hon muc dinh sén. Thiét bi diéu
khién hoat dong c6 thé tinh loc bui truc tiép & bat ky khoang nao.

May loc bui nay sir dung hé thong diéu khién han dinh thoi gian 1a
chinh.Con hé thong diéu khién d6 chénh ap suét va loc bui theo khoang chi 1a
cac hé théng phu.

3. Diic diém cdu tric ciia thiét bi lpc bui

Than may c6 dang hinh khung, c4u tao bang thép chat lugng cao, c6 thé
chiu ap sut tir 4000 - 6000Pa

Bé mit khung duoc bao kin bai cac miéng thép 8=5,va phia dudi khung

c6 1 mat do.Tc 1a toan b khung than déu c6 2 mat
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May loc bui chia thanh 14 khoang.C6 210 thi loc (130x6m) trong mdi
khoang. Tong cong c6 t&i 2940 tui loc trong tat ca cac khoang

Hé théng nay sir dung cac van dién tir. Thoi gian déng van (1am ngung
hoat dong hé thdng) rit ngin, ap luc khi khoang 0.3~0.4Mpa, lugng khi nén
st dung 1a khoang 15m°Nho cac van nay su bao mon gitra may loc bui va
mang dap giam

Pong co hut bui chinh dugce khdi dong bang dién trd phi tuyén
1.3.3. Trang bi khi dot

Céc chat dung lam chat d6t trong nha may luyén thép 16 dién 1a oxy khi
acgong va dau mazut nhe.
1. Hé théng sdn xudt khi oxy

a. Chuc nang

Churc nang cua h¢ thong nay la cung cap oxy co6 ap suat cho qua trinh
nau luyén nham dé cuong hod thic day viéc nong chdy —> giam thoi gian

nau luyén. Luong oxy can dung cho viéc san suat phoi thép ctia nha may nhu

Sau:
Bang 1.6: Luong oxy can st dung
STT Tén Lwong kh:n(z’)/‘r}]’ cin dung [Ap sui}l Il;‘lam vié
Binhquan | Lén nhat
1 | Nau luyén cua 16 dién 1800 1,0-1,2
2 Cat phoi 170 1,0-1,2
3 Téng 1970

Trong tram oxy c6 mot may nén khong khi cé cong suat 1500 KW dé
cung cap ngudn oxy, nito cho may nén oxy va may nén nito, c&C may nén nay
c6 cung cong suat 1a 355 KW. Riéng may nén oxy c6 hai may, mot may ludn
chay, mot may dé du phong.

- So d6 nguyén Iy
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Bo loc Losis g
s l Acg}?(;lig hoa .
San xuat May nén Nito San
«— < 2
pham
Nén khong khi ?
Tich 4 i
ich ap May nén oxy i
Lam lanh _| Sang phan tit Tang ap Thép
khong khi i > dan n& ™ phan luu

Hinh 1.3: So d6 nguyén 1y san suét oxy tir khong khi

- Chtrc nang ting bd phan

- B6 loc vao: Thdi céac tap chat co trong khong khi trude khi dwa vao
may nén dé ting ap (dung khi nén dé thoi)

- Nén khong khi: sir dung may nén khi dang tua bin, nén khong khi qua
4 cap

- Lam lanh khong khi: Dung nudc da duoc lam lanh tai thap lam lanh
trao d6i nhiét v&i khong khi nong nham lam lanh khong khi

- Sang phan ti: Khong khi sau khi dugc lam lanh s€ di vao sang phan
tu, tai day cac thanh ph?ln hop chit cacbon bj loai bo

- Tang 4p dan no : Sau khi ting 4p tai dau ting ap sé& trao ddi nhiét voi
oxy, Nito c6 nhiét do thap tai thap phan luu. Luc nay khong khi s& duogc di
qua dau din ng, khi d6 4p suat va nhiét do khong khi giam manh xudng
khoang - 169° ¢

- Thap phan luu : Khong khi & nhiét d6 -169° ¢ khi di vao phan dudi
thap nho chénh 18ch ap suat khong khi s& hoa 16ng. Khong khi hoa 10ng nay
s& duoc cac tang phan luu cia thap phan luu thu duoc cac khi khac nhau (oxy,

nito, acgong)
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b. Khai quat vé may nén oxy dung trong nha may

May nén 6-xy kiéu ZW- 33/30 1a may nén d-xy kiéu dimg, 3 cép,3

hang, hai tac dung, lam ngudi bang nudc, khong boi tron, kiéu pistong. Co thé

thé dung & thiét bi phan ly khong khi ¢& 16n, vira, va cac nganh cong nghiép
khac nhu héa dau...

May nay c6 may dac di€ém chu yéu:

Két ciu gon, chiém dién tich nho, trong lugng nhe. a- Tinh can bé“mg

dong luc tbt, chay ém chic chan, b- Rung va tiéng 4n nhé. c- Tinh kinh té va

van hanh tot.

Céc vong dan hudng, vong gang pistongva chat dém mai mon déu, tudi

tho dai.
Bang 1.7: Céc thong s chinh
ik Dung, 3 cap, 3 hang, }1ai tac dung, khong
boi tron, ki€u pistong
Chat duoc nén Khi 8-xy (0= 0)
M,AY Luong khi ra Trang thai tiéu chuan | 2000 m3/h
NEN
Trang thai hut 33m3/fat
Ap lyc khi vao 0,015MPa
Ap luc khi ra 3,0 MPa
Nhiét do khi vao 30°c e
Nhiét d0 khi ra <40 °c
z C(j)ng suat trén truc 330 kw
Z Toc do 493 vong/phut
2 Hanh trinh 240 mm
= DPuong kinh xi-lanh Céap 1 490
Ciap 2 290
Cip 3 175
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Luc danh nghia ctuia

A 55kN
pisténg
Mac dau boi tron Dau may sb 46 hoic sd 68
Llro’ng dau boi tron do lan 200 It
dau
Nhl?’F do vao cua nudc lam <32°¢
ngudi
T‘ong luc_Arr.lg ti€éu hao nudc 50 t/h
lam nguoi
Trong lugng may chinh 7000 kg
ang trong luong cua to 16000 kg

may

Kich thudc ngoai clia may 245 cm X 111 cm X 280 cm

chinh
Dllen tich chiém dat cua to 6mX5m
may
5 Kiéu dong co Y500-12 di bd
8 Cong suit 355 kW
§ Dién ap 6 kV
Toc do 493 vong/phut

Chét khi oXy ap luc th?ip, duogc hut vao qua bo loc sach, sau khi di qua
cac cAp nén va lam nguoi dua di noi sir dung.

Huong di cu thé nhu sau: Bo loc sach huat vao -» B hodn Xxung cép 1
—» Nén ¢ xi lanh cap 1 —> B hodn xung cip 1 -» B0 trao doi nhiét cap 1 —
» B hodn xung cap 2 —»Nén & xi- lanh cip 2 -> B6 hodn xung cap 2 —» B
trao d6i nhiét cap 2 -» Nén & xi- lanh cap 3 -» Bo trao doi nhiét cap 3 —»
Pua di sir dung. Sau bd trao ddi nhiét cép 3 ¢6 van khi ra va van x4, van xa dé

x4 khan cap ra ngoai tro1i, va dung dé thoi sach va chay thu.
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2. Khi ni to
San lugng  : 1500 Nm*/h
Do thudn @ 99.9%

3. Khi agong
San lugng  : 20 Nm®/h
Do thun @ 99.99%

Khi acgong hoa 16ng dugc phan li ra, qua bom khi hod long nhiét do
thap nén lai r6i tang nhiét cho bdc hoi, sau khi diéu 4p s& duoc dua dén noi
dung.

1.3.4. Trang bi nhiét luc

Trang bi nhiét lyc trong nha may luyén thép 10 dién gom tram khi nén
va mang ludi 6ng khi nén trong toan nha mayé

- Tram khi nén

Khi nén duoc ding cho tat ca cac thiét bi dung khi nén cua thiét bi cong
nghé, cac loai ddng ho khi va thiét bi thoi quét, luong khi nén binh quéan dung
trong toan nha may khoang 25Nm3/phit, luong dung 1én nhat khoang
40Nm*/phit. Dong thoi hé sb st dung tinh theo 50%, ap luc sir dung 0,4-
0,6MPa.

Tram khi nén dit hai may nén khi'kiéu truc vit khong dau kiéu LGW-
40/7, truong hop binh thudng chay mot may, du phong mot may, khi can thiét
c6 thé dung ca hai may.

Pé 1am can bang ap luc giita cac noi dung, mdi may nén khi diat mot
bdn chira khi loai ding kiéu C-6 (dung tich 6m®). Bén chira dit ngoai nha,
duong kinh 1400mm, chiéu cao khoang 4,5m, ap luc thiét ké 0,85MPa, co
kém theo 16 tham, van an toan, ddng hd ap luc va van xa nudc V.V..

Dién tich xay dung phong may nén khi 1a 18m x 6m, 1a két cdu mot

tang, c6t canh ha vi kéo khoang 4,5m. Ngoai hai may nén khi, trong tram con
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xay phong diéu khién va budng thay 4o, ngoai ra con lip mot cau dau meo
mot ray phuc vu cho lép dat, stra chita may nén khi.

- Mang lu6i dng khi nén

Tat ca dudng Ong khi nén trong nha may déu dit trén gia dd, dng bén
ngoai c6 gia dd riéng, mang ludi dng khi nén trong nha dit theo cot, dam. dng
bién dang chi yéu 1a bu nhd thién nhién, chd can thiét phai dit bo bu hinh chir

U.
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CHUONG 2.

HE THONG CUNG CAP PIEN CHO NHA MAY

2.1. NGUON CUNG CAP

So dd nguyén 1y hé théng dién nha may nhu hinh 2.1. Nha may phoi
thép Pinh Vii 14y nguon tir ludi dién 110KV cua qudc gia. Hé thdng thiét bi
phan phdi dién cta nha may 1a hé thong thiét bi phan phdi dién ngoai troi.

2.2. TRAM BIEN AP
2.2.1. Céc thong so tram

Tram bién &p clia nha may gém c6 mot may bién ap véi cac théng sb
nhu sau

-Phiasocip: U=110KV

-Phiathtcdp: U=6,3KV;22KV

S=63 MVA ; f=50 Hz

Ning lugng dién dugc phan phdi theo dang hinh tia. So db hinh tia co
vu diém 1 day ndi rd rang, mdi ho duoc cung cép tir mot dudng day do d6
chting it anh hudng 1an nhau.

Puong day 22 KV phia thtr cap s& cung cap dién cho:

Lo ho quang thong qua may cat MC 2000A, DCL 1000A, tir day qua
MC 1600A cép dién cho bién ap 10 EAF c6 cong suét 1a 25 MVA

Lo tinh luyén thong qua may cat MC 2000A, DCL 1000A, tir day qua
MC 1600A cép dién cho bién ap 10 LF c6 cong suat 1a 6,3 MVA

Puong day 6,3 KV phia thit cip s& cung cip dién cho:

- Tram oxy thong qua MC 2500A, MC 1250A, MC 630A, tur day qua
cac DCL va MC 630A cap dién cho cdc may nén oxy 1 -i- 4. CAc may nén
oxXy nay c6 cong suat 1an luot 1a 355 KW, 355 KW, 355 KW, 1500 KW

- Cho dong co loc bui 800 KW thong qua MC 1000A
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- Cép dién cho cac khu phu khac thong qua MC 630A, tir diy qua may bién
ap 6,3 /0,4 KVco cong suat 1a 1600 KVA cap dién cho thanh cai 1o LF, thanh
cai gian dac, tram xir i nude (990K VA), cau truc gian ra phdi (55 KW).

O duong day 6,3 KV thi ning luong dién dugc phan phdi theo dang
hinh tia cai tién.

Néu suét hién sy c¢6 & mot dudong day cung cap (vi du tai 16 G1) thi
dudi sy hoat dong cua bao v¢ béng ro le, mat cat MC 1250A ¢ 16 GI s& duoc
cat. Khi mét dién ap trén thanh cai ctia 16 G2 thi MC 1250A cua 16 G5 sé& tu
dong déng du trir do vay viéc cung cap dién cho 16 G2 van duoc duy tri. Két
qua 1a viéc ngat ngudn khong vuot qua 2 + 3 s nén cac dong co quan trong co
thé 1am viéc & ché do tw khoi
2.2.2. Cac thiét bi do lwdong va bao vé

BU 1a may bién ap do luong, co cudn so cip 1on hon nhiéu lan cudn
thir cap. Dung dé ha dién 4p cao xudng dién ap thap (duoc chuan hoa 100 V)
dé

BI 14 may bién dong do luong c6 cudn thir cap 16n hon nhiéu lan cudn
so cap. Dung dé ha dong dién cao xudng dong dién thap (dugc chuan hoa 5A)
dé dua vao co cdu do va thiét bi bao vé. Trong so dd nguyén 1y ta thiy bién
dong dugc dit & ca ba pha do vay phan anh duoc day du trang thai ngan mach
d6i xtmg hoic khong ddi ximg cua mang. Pic biét ¢ 10 dién trong qua trinh
lam viéc can phai quan sat va diéu chinh dong dién dbi voi timg pha.

A B C
1 DRg&i

{
{
LN

d
—
F corme O~
e~

~

Hinh 2-2 : So do noi may bién dong voi ro le bdo vé
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Chéng sét: Trong pham vi hep 1 hé thdng cung cap dién nha may nén
ta chi cAn quan tdm dén thiét bi chong sét trén dudng day truyén dén cac tram
bién 4p cua ting phan xudng va trong timg tram chtr khong quan tim dén viée
bao vé chdng sét trén duong day truyén dén tram bién ap 110 KV cta nha
may. Thiét bi chdng sét duoc sir dung trong nha may 1a chdng sét van va
chéng sét 6ng va khe hd phong dién.

+ Khe ho phéng dién la thiét bi chéng sét gém hai dién cuc, trong do,
mot dién cuc ndi v6i mach dién, con dién cuc kia ndi dat.Khi 1am viée binh
thuong, khe hd cach li nhiing phan tir mang dién (day dan) voi dat. Khi c6
song qué dién ap chay trén duong day, khe ho s& phong dién va truyén xudng
dat. Thiét bi nay don gian ré tién, nhung vi né khong c6 bo phan dap ho
quang nén khi n6 lam viéc bao v¢ ro le co thé cit mach dién. Do vay khe ho
phong dién thuong chi dugce dung lam bao vé phu cling nhu 1am mot bd phan
trong céc loai chéng sét khac.

+ Chdng sét van gdbm hai phan tir chinh 1 khe hé phong dién va dién
tré 1am viéc. Khe hé phong dién cta chong sét van 1a mot chudi cac khe ho
phong dién. Pién tro 1am viéce 1a dién tré phi tuyén c6 tac dung han ché tri s6
dong dién ngan mach cham dat qua chdng sét van khi séng qua dién ap choc
thung cac khe ho phong dién. Dong dién nay can phai han ché dé viéc dap tat
hd quang trong khe hd phong dién dugc dé dang sau khi chéng sét van lam

viéc.
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Hinh 2-3 : So do chéng sét tram bién dp

Pic diém cta hé thong cung cip 13 su phan b dién tich trén dién rong
va thudng xuyén c6 ngudi lam viée véi thiét bi dién. Cach dién bi choc thung,
nguoi van hanh khong tuan thu quy tic an toan... gay tai nan dién giat. Mot
trong nhiing bién phéap an toan va twong dbi don gian 1a nbi dat.

Khi ndi dit, dong ngén mach xuét hién do cach dién cua thiét bi vi vo
bi choc thung s& theo day din chay xuéng dat

Ngoai cac thiét bi trén thi dé dam bao an toan cho ngudi van hanh va
thét bi dién thi con c6 cac thiét bi bao dam an toan khac nhu bao vé ngén
mach bang aptomat, cau chi; qua tai bang ro le nhiét ? bao vé thap ap, qua ap,
mét pha
2.3.TRAM BU COS¢ VA LQOC SONG
2.3.1. Pit van dé

Pién ning 13 nang luong chu yéu trong cac nha may. Cac nha may nay
tiéu thy khoang trén 70% tong so dién ning duoc san suat ra, vi thé van dé su
dung hop 1y va tiét kiém dién ning trong cic nha mdy c6 ¥ nghia rat 16n. Tinh
chung trong toan hé thdng dién thuong c6 (10 +15)% ning luong dugc phét ra
bi mat mat trong qua trinh truyén tai va phan phéi, so di nhu vay vi mang dién
nha méy thudng dung dién ap twong d6i thap, dudng day lai dai phan tan dén

ting phu tai nén gy ton that dién nang 1on. Vi thé viéc thuc hién cic bién
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phap tiét kiém dién trong nha may c6 y nghia rat quan trong, khong nhimng c6
loi cho ban than nha may ma con ¢6 loi chung cho nén kinh té qudc dan.

Heé s6 cong suit coso 1a mot chi tiéu dé danh gia nhd may dung dién co
hop 1y va tiét kiém hay khong. Hé sb cong sudt cosc ciia cac nha may ¢ nude
ta hién nay néi chung con thap (khoang 0,6 + 0,7), chung ta dang can phén
d4u dé nang cao dan lén (trén 0,9)

2.3.2. Y nghia ciia viéc niang cao hé sé cong suit costo

Nang cao hé cong suat cose 1a mot trong nhitng bién phap quan trong
dé tiét kiém dién nang. Sau ddy ching ta s& phan tich hiéu qua do viéc nang
cao hé sd cong suét cosp dem lai.

Phan 16n cac thiét bi dung dién déu tiéu thu cong suat tddc dung P va
cong suat phan khang Q. Nhiing thiét bi tiéu thu cong suat phan khang 14 :

- Pong co khong dong bo, ching tiéu thu khoang 60 + 65% tong cong
suat phan khang cia mang

May bién thé tiéu thy khoang 20 + 25%

DPuong day trén khong, dién khang va cac thiét bi dién khéc tiéu thu
khoang 10%

Nhu vdy dong co khong ddng bd va may bién ap 13 hai loai may dién
tiéu thu nhiéu cong suat ohan khang nhat. Cong suat P 1a cong suat dugc bién
thanh co ning hoat nhiét, con cong suat phan khang Q 1a cong suét tir hoa
trong cac may dién xoay chiéu. Viéc tao ra Q khong doi hoi tiéu tén ning
luong cua dong co lai may phét va ciing khong nhat thiét phai lay tir may may
phat. Vi vay dé tranh truyén tai luong Q kha 16n trén duong day, nguoi ta dit
gan cac ho dung dién cac may sinh ra Q (tu dién, may bu dong bod) dé cung
cap truc tiép cho phu tai, 1am nhu vay duoc goi 1 bu cong suat phan khang.

Khi bu nhu vay thi goc 1éch pha gitra dong dién trong mach s€ nho di,
do d6 hé sb cong suit cosp cua mang dugc nang cao. Giira P, Q va goc (P c6

quan hé nhu sau :
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@= arctg% (2.1)

Khi lwong P khong d6i, nho co bu cong suat phan khang, luong Q
truyén tai trén dudng dy giam xubng, do d6 goc (P giam dan dén coso) ting
1én

Hé s cong suit cosco dugc nang cao s& dua dén nhimg hiéu qua sau
day :

1. Giam dugc ton that trong mang dién. Ching ta di biét ton that cong

suat trén duong day duoc tinh thic cong thirc

P2 + 2
AP = U—Q R=AP, +AQy, (2-2)

2

Khi giam Q truyén tai trén duong day, ta giam duoc thanh phan ton that
cong suat AP(P) do Q gy ra

2. Giam dugc kha nang ton that dién ap trong mang dién. Ton that dién
ap duogc tinh nhu sau :

_ PR+QX

AU =AU, + AU (2-3)

(P) Q

3.Tang kha nang truyén tai cua duong day va may bién 4ap. Kha ning
truyén tai cua duong day va may bién ap phu thudc va diéu kién phat nong,
tic phu thudc vao dong dién cho phép cua ching. Dong di¢n chay trén day
dan va may bién ap duogc tinh nhu sau

(PP +Q? ]
I_U—\/§ (2-4)

C6 hai phuong phap ning cao hé sd cong suit coscp nhu sau:

Nang cao hé sd cong suét cose) tu nhién, tic 13 tim cach dé cac ho
dung dién giam bét dugc luong cong sudt phan khang Q tiéu thu nhu: 4p dung
cac qud trinh cong nghé tién tién, str dung hop ly cac thiét bi dién...

Nang cao hé sb cong sut costp bang phuong phap bu. Bing cach dat

cac thiét bi bu ¢ gan ho dung dién dé cung cip cong suat phan khang cho
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chung. Bién phap bu khong giam dugc luong cong suit phan khang tiéu thu
ctia cac ho dung dién ma chi giam dugc luong cong suat phan khang phai
truyén tai trén dudng diy ma thoi
2.3.3.Tram bu SVC ctia nha may phoi thép DPinh Vii

Tram nay s& bu cong suat phan khang trén thanh cai 22KW, thuc chat
13 bu cong suit phan khang cho 10 hd quang va 1o tinh luyén. Viéc diéu chinh
dung lugng bu cua tram duoc thuc hién theo dong dién. So dd nguyén 1y cua

thiét bi nay nhu sau :

WAL
Yy

-

X

1

Hinh 2.4: So d6 nguyén 1y cua thiét bi bu trong tram SVC

]

Lo dén

Do 10 hd quang 1a loai phu tai thuong bién d6i dot ngdt nén trong tram
con c6 bd didu chinh dién ap ba pha dung thyristor ndi theo kiéu tam giac.
Trén so d6 nguyén 1y ta thiy trén ba pha c6 mach L-C dugc mac hinh sao voi
nhau, mach nay thuc chat 13 dé bu cong suit phan khang dong thoi 1a ciing
dung dé loc song hai bac cao. Nhu ta di biét song anh hudng dén tit ca cac
thiét bi trén hé théng dién, n6i chung chung giy 1én sy ting nhiét do trong céc
thiét bi va anh huong dén cach dién. Trong trudng hop khic nghiét, thiét bi s&
bi hu hong hay bi giam tudi tho. Mach L-C sé& loc ¢6 tac dung cho dong dién &

tan s co ban di qua va lam suy gidam manh dong dién & tan so cao.
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2.3.4. Tram bu cong suit phan khiang & mang ha ap
Mang dién ha ap (6,3 MVA/0,4 KV) ctia nha may c6 ba tram bu cong
suat phan khang thiét bi bu ctia mang 13 st dung tu. So d6 nguyén 1y ndi day

cua tu ¢ tirng tram nhu sau:

|

Hinh 2.5: So d6 nbi day cua tu dién mang ha ap
Viéc diéu chinh dung luong bu cua tu duge cin ct vao dién 4p trén
thanh céi cia tram ha 4p. Néu dién 4p cua mang ha ap sut xudng dudi dinh
mirc, ¢ nghia 12 mang dang thiéu cong suat phan khang, thi can phai dong
thém tu dién vao lam viéc. Nguoc lai khi dién ap qua gia tr1 dinh murc thi can
cit b6t tu, vi luc ndy mang thira cong sudt phan khang. So dd nguyén 1y diéu

chinh dung lugng bu theo dién ap nhu sau:

A b RIt MC b A
L m
oy ++
| IRTh L
—J
- I_zg’rh y .
C MC
s 1T D
RTr
Rale
bao vé L
P = :Jl
2RU Mc
1 =y __J
2RTh

Hinh 2.6: So d6 nguyén 1y diéu chinh dung luong bu theo dién 4p
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Co céu do ludng trong so dd nay 1 hai ro le dién 4p. Ro le dién ap thap
1RU dung dé dong tu dién vao lam vi¢c khi di¢n 4p cia mang sut xuéng. Ro
le dién ap cao 2RU dung dé dong tu dién vao lam viéc khi dién 4p cia mang
vuot qua gia tri dinh muec.

So d6 nay 1am viéc nhu sau: Khi dién ap sut xudng qua muc cho phép,
ro le dién ap thap 1RU tac dong cap ngudn cho role thoi gian IRTh. Sau thoi
gian da chinh dinh, tiép diém cua né déng lai cAp ngudn cho cudn diy dong P
dé may cat MC dua tu dién vao lam viéc. Khi dién 4p cao qua muc (U >
110% Udm) ro le dién ap cao 2RU tac dong cip ngudn cho ro le thoi gian
2RTh déng tiép diém cta nd lai, cap ngudn cho cudn day cat ¢ dé cit may cat
MC ra, tu duoc dua ra khéi mang. Néu trong qua trinh van hanh cé su ¢,
thiét bi bao vé lam viéc cip ngudn cho ro le trung gian Rtr. Ro le RTr tac

dong dong mach cudn cat dé cat may cat ra.
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CHUONG 3.
HE THONG XU LY NUOC LAM MAT PHUC VU SAN XUAT
3.1. TONG QUAN VE HE THONG BOM XU LY NUOC

Bom 1a may thuy luc dung dé hat va dy chat long tir noi nay dén noi
khéc. Chat 1ong dich chuyén trong dudng dng nén bom phai ting ap suat chét
1ong & dau duong vao dé thang trg luc trén dudng éng va thang hiéu 4p suét o
hai dau duong 6ng. Ning lugng bom cép cho chét 16ng lay tir dong co dién
hodc tir cac ngudn dong luc khac (may nd, may hoi nude...)

Diéu kién lam viéc cua bom rat khac nhau (trong nha, ngoai troi, do
am, nhiét d6...) va bom phai chiu dugc tinh chét 1y, hoa cua chét long van
chuyén
3.1.1. Phan loai

Phan loai bom c6 nhiéu cach

a) Theo nguyén Iy lam viéc hay cach cap néing lwong, c6 2 loai bom

Bom thé tich: bom loai nay khi lam viéc thi thé tich khong gian 1am
viéc thay d6i nhd chuyén dong tinh tién cua cac pittdng (bom pittong) hay
nhd chuyén dong quay cia roto (bom roto). Két qua, thé ning va ap suat chat
long tang 1én nghia 12 bom cung cip ap nang cho chat 1ong.

Bom dong hoc: Trong bom loai nay, chat long dugc cung cap dong
nang tir bom va ap suit ting 1én. Chat 1ong qua bom, thu duoc dong luong
nho va dép cua céc canh quat (bom li tdm, bom hudng truc) hoac nho ma sat
cua tdc nhan lam viéc (bom xoay 16¢, bom tia, bom chan dong, bom vit X04n,
bom suc khi) hodc nho tac dung cta truong dién tur (bom dién tir) hay céc
truong luc khac.

b) Phan logi theo cdu tao

Bom canh quat: Trong loai nay, bom ly tdm chiém da s6 va thuong gap
nhat (bom nuéc)

Bom pittdng (bom nudc, bom dau)
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Bom roto (bom dau, hoé chat...)

Ngoai ra, con c6 céc loai bom dac biét khac nhu bom mang canh (bom
xang trong 6t6), bom phun tia (tao chan khong trong cac bom Ién nha may
nhiét dién)

3.1.2. So' dd cac phan tir ciia mt hé thong bom

Céc phan tir co ban ctia mot hé thdng bom nhu nhu sau :

9
A A 3 = e =

H, 11 12 ey R

~ 10
H X 7

5

" 3

Hinh 3.1: So d6 nguyén 1y cua hé théng cip nude

1. Bong co bom (ddng co dién, may no...)

2. Bom

3. Ludi chan rac lap ¢ dau 6ng hit, bén trong c6 ludi chan rac va co
van mot chiéu dé chat 1ong chi co thé tir ngoai bé hut vao éng hat

4. B& hit

5. Ong hat

6. Van 6ng hat

7. Van Ong day

8. Ong day

9. Bé chira

10. Van va dudng 6ng phan phdi toi noi tiéu dung

11. Chan khong ké ldp ¢ dau vao bom, do ap sudt chan khong do bom

tao ra trong chat 16ng.
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12. Ap ké lip & dau ra ciia bom, do ap suit du cua chat 16ng ra khoi
bom
Theo hinh ta thdy bom hit chat 1ong tir bé hut 4 qua éng hut 5 va day
chat 1ong qua éng day 8 vao bé chua 9.
3.1.3. Céc thong so co ban ciia bom
a) Cot ap H (hay 4p suit bom). D6 1a luong ting ning luong riéng cho
mot don vi trong lugng ciia chit 10ng ccta chat 16ng chay qua bom (tir miéng
hit ¢én miéng day ctia bom).
Cot ap H thuong dugce tinh bang mét cot chat 1ong (hay mat cot nudc)
hodc duoc tinh ddi ra ap suét cia bom
p=y.H=p.g.H (3-1)
Trong d6 : v 1a trong luong riéng cua chét 16ng dugc bom (N/m?)
p 12 khoi lugng riéng cta chat long (kg/m3)
g 1a gia toc trong trudng (9,81 m/s2)
Cot 4p H ctia bom dung dé khic phyc :
- D6 chénh muc chét 10ng gitta bé chira va bé hut
Hy + Hq [m] (3-2)

- Do 1éch ap suit tai mit phang o bé hat va bé chia

Po=P _P= P [m] (3.3)
4 79

- Tré luc thuy lyc (ton that nang luong don vi) trong 6ng hit (Zhy) va
éng day (Zhy)

2 2

- D6 chénh 4p suat dong hoc (dong ning) gitra hai mat thoang _sz—ng

2

p,— P Vi —v
H=(Hy+ Hg) + 22— ; L+> h +> hy+ 2291 (3-4)
e

Tré lyc thuy luc trong 6ng hat va dng déy tinh theo cong thirc

Sh, =;—g<%+th> (3-5)
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Sh =5 (e T 4)

Trong d6 : v, V4 13 van tdc chat 10ng trong éng hat va éng day (m/s)

An, Aq 12 ho s6 tro lyc ma sat trong 6ng hit va éng day

In, la, dn, dg 1a chiéu dai va duong kinh ctia éng hit va éng day

XEh, 2 la téng ho s6 tré luc cuc bd trong 6ng hut va éng d:fly

b) Luwu lwong (ndng sudt) bom. D6 1a thé tich chét 16ng do bom cung
cap vao 6ng ddy trong mot don vi thoi gian. Luu luong Q do bang m¥/s, 1/s,
m/h...

¢) Céng sudt bom (P hay N)

Trong mdt t6 may bom can phan biét 3 loai cong suit

Cong suat 1am viéc N; (cong suét hitu ich) 13 cong dé dua mot luong Q
chét long 1én do cao H trong mot don vi thoi gian (s)

N; = v.Q.H.10° [KW] (3-6)
Trong do: y [N/m* ], Q [m*/s], H [m]
Néu y tinh bang kg/m?® thi

_RH _
N, =752 [KW] (3-7)
hoic N, :73_'5" [CV, HP , mé luc] (3-8)

- Cong sut tai truc bom N, cong suit ndy thudng 16n hon N; vi ¢6 tén
hao ma sat.

Cong dong co kéo bom (Ng). Cong suat nay thuong 16n hon N dé bu
hiéu suat truyén dong gitra dong co va bom, ngoai ra con du phong qua tai bat
thuong

N = K KR 100 [k (3-9)

Tha  ThoThg
trong d6 : k 12 hé s6 du phong
v6i cong sudt bom dudi 2KW, 1y k = 1,50
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2 +5KW,layk=1,51+1,25

5+ 50 KW, lay k= 1,25-5-1,15

50 =+ 100 KW, lay k = 1,15 =+ 1,08
v6i cong suat bom trén 100KW, 1ay k = 1,05
Nt 12 hiéu suat bo truyén. Véi bo truyén dai thi ng < 1,
con voi dong co ndi truc tiép vo1 bom thi g ~ 1

d) Hiéu suat bom () 1a ti s6 giira cong suat hitu ich N; va cong suét tai

truc bom N
N.
= L 3-10
Nb N ( )
Hiéu suit bom gdm 3 thanh phan
Mb = NQNHMNm (3-11)

trong do : g la hiéu suat luu luong (hay hiéu suat thé tich)
do ton that Ivu lwong vi ro ri
Nw 13 hiéu sudt thuy luc (hay hiéu sudt cot ap)
do ton thét cot 4p vi ma sat trong ndi bd bom (bom khong kin)
Nm la hi€u suét co khi do ton that vi ma sét gilta cac bd phan

co khi (6 bi, gdi tryc...) va bé mit ngoai ciia gudng dong (banh xe cong tac)
v6i chét 1ong (bom li tim)
3.1.4. Pac tinh ctia bom

Bom c6 rat nhiéu loai nhung ta chi khao sat nhung loai dién hinh, phd
bién nhat ma duogc truyén dong bang dong co dién
1. Bom li tam

Bom li tim 1a loai bom dong hoc, c6 canh quat. N6 dugc st dung rat
rong rai va duoc kéo bang dong co dién. Bom 1i tim phd bién vi nd bom duoc
nhiéu loai chat long khéac nhau (nudc lanh, nude nong, axit, kiém, bun...), gidi

luu lwong rong (tir vai 1/ph dén vai m%/s), cot 4p kém hon bum pitténg nhung
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da dap Gng trong rat nhiéu linh vuc san suét (tir dudi Im dén c& 1000 mH20,
tuong duong ap sudt 100 at), ciu tao don gian, chic chin va ré

So do cau tao cia bom li tdm nhu sau :

e
Ha
3 )
8 4
/
s AR
i
= A

:
- =y @'T' :: i— i— @:
11 < &
Hinh 3.2: So d6 ciu tao cta bom li tAm

Bom li tim gdom vo bom 1 c6 bién dang trén bc, truc 4, gudng dong
(banh xe cong tac) 3 co gin cac canh cong 7, miéng hut 8 va miéng bom 9

Trude khi chay bom li tim, phai mdi nudc qua 6ng 10 dé budng tron
¢, Ong hit 5 chira ddy nudce (lac nay xu pap 11 phia trén ludi chin dong lai
do 4p suat cot nude trong 6ng hit 5). Khi dong co kéo bom quay, guong dong
c6 cac canh cong gay ra ap luc li tAm lam chat 1ong trong cac ranh bi nén va
day ra vé phia dudi cac canh cong vao budng tron dc. Do dién tich mat cét
budng tron oc ting dan nén luu toc chat 1ong giam dan va mot phan dong
ning ctia n chét 1ong bién thanh ap ning, don chét 1ong vao dng day.

Nhugc diém ctia bom li tim 1a khong c6 kha nang hat nuéc lic ban dau

(phai mdi) va luu luong Q phu thude vao cot ap H.
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Li thuyét va thuyc nghiém cho thdy: khi tdc do quay n cta bom giit
nguyén thi cot 4p H, cong suat N va hiéu sudt n 13 ham cua luu luong Q.
Quan hé H=H(Q)

N=N(Q) va n=n (Q) goi la dic tinh riéng etia bom. Puong cong H=
H(Q)

hoic Q = Q(H) cho biét kha ning lam viéc ctia bom nén con goi 1a dic

tinh lam viéc ctia bom

1’]min
0 > Q

Hinh 3.3: Pac tinh ctia bom i tdim

Hinh 3.3 cho cac dang duong dac tinh bom li tam. Nhan xét dac tinh
N(Q) ta thdy: cong suat N c6 tri s6 cuc tiéu khi luu lwong bang 0. Luc nay
dong co truyén dong md may dé dang. Do viy, dong tac hop 1i khi md may 1a
khoa van 7 trén dng day hinh 1 dé cho Q = 0. Sau mdt hay hai phuat thi mo
van ngay dé tranh bom va chat 16ng bi qua nong do cong suat dong co chuyén
dong co chuyén hoan toan thanh nhiét ning. Hon nira, lic mé may, dong
dong co lai 16n nén Q # 0 s& lam dong khoi dong qua 16n co thé giy nguy
hiém cho dong co
2. Bom pittong

Bom pittong 1a loai bom thé tich v&i nguyén li 1am viéc don gian, co

cau tao nhu hinh sau :
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Hinh 3.4: So d6 ciu tao ctia bom pittdng

Khi dong co quay quanh truc 0, kéo hé théng bién - maniven 3, 4 va
chuyén dong quay bién thanh chuyén dong tinh tién qua lai cta pittdong 2
trong xi lanh 1 v&i hanh trinh S = 2R (R 1a chiéu dai maniven). Hai vi tri giéi
han hanh trinh cta pittdng A; va A, turong tng v6i hai diém chét C; va C, Khi
pittdéng dich sang trai thi thé tich budng 1am viéc 5 tang lén, ap suat tuyét doi
chat 1ong trong xi lanh giam nho hon 4p suat trén bé mit thoang bé hat. Lic
d6 van day 7 dong lai van hit 6 bi day md ra va chat long qua éng hut vao xi
lanh, d6 1a giai doan hut.

Khi pittdéng dich sang phai thi thé tich budng lam viéc nho di, ap suat
chat 1ong trong xi lanh ting cao. Luc ndy van hat 6 dong lai van ddy 7 mé ra
va chat 1ong tir xi lanh don vao 6ng day, d6 1a giai doan day. Hai giai doan hut
va déy tao thanh mot chu ki 1am viéc cua bom. Céac chu ki lién tuc nbi tiép
nhau.

Qua cach lam viéc ciia bom pittong, ta thay:

Ong hat ludn ngang cach véi dng day

Chuyén dong ctia chat 1ong khong déu, luu luong bi dao dong va hau

nhu khéng phu thudc vao ap suit bom.
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Ap suét bom (cot ap H) c6 thé rat cao (twong tmg véi d6 bén bom va
cong suit dong co kéo bom)

Véi cung luu luong nhu nhau thi bom pittdng cong kénh va kho ché tao
(khit, kin) hon so v&i bom 1i tdim. Do viy, ¢ ving ap suét thip va trung binh
nguoi ta it ding bom pittdng, nhung & ving ap sudt cao va rat cao thi hién tai,
bom pittong chiém vu thé tuyét ddi (nhu trong hé truyén dong bang dau, trong
vOi phun nhién liéu dong co diezen, trong hé théng thuy luc diéu khién trén
may bay...)

bac tinh cua bom pittong c6 dang nhu sau :

n 4 n

Q

Q
N H

[
Hinh 4- 5 : Ddc tinh cua bom pitténg

Qua dic tinh ctia bom ta thiy rang, voi cung mét cot ap H, luu luong
bom khac nhau thi cong suit bom khac nhau do d6 coéng suit dong co ciing
khac nhau

Pic diém ndi bat cua bom pittong 1a luu luong bi dao dong.

Xét sy bién thién nay. Néu pittong dién tich F, truc 0 (kéo boi dong co)
c6 téc do n (vg/ph) thi luu luong 1y thuyét trung binh 1a :

Qur= FS% (3-12)

Thuc té, luu luong thuc nho hon vi nhiéu nguyén nhan : xi lanh va
pittong khong khit, cac van dong mé cham, lot khi vao xi lanh... Do vay luu
luong thuc té trung binh sé 1a :

Q, =7Q.r (3'13)
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Vi 14 hiéu suét luu luong bom

Thuong np= 0,94 + 0,99 ddi véi bom 16n c6 dpitsng >150 mm

b= 0,85 + 0,90 dbi v&i bom 16n c6 dyirang < 150 mm

Néu van toc tire thoi cia pittong 13 u thi luu luong tic thoi ctia bom 1
Qtt=Fu

Tinh gbc tir diém gi6i han A4, sau thoi gian t, maniven quay goc a = ot

(o 13 téc dd goc dong co) tuong Gng véi bién quay goc B. Ta co:.

X=0A;-0A=(R+L)-(Rcosa + L cosa) (3-15)

Trong d6 L 14 chiéu dai ciia bién

Trong tam gi4c tao bai bién va maniven, theo dinh 1y ham s sin ta ¢6 :
Rsino = Lsin B (3- 16)

=>sinp = % sina

hay: cosp = J1—sin? g =v1—KZsin’a (Vi k = %) (3- 17)

Khai trién Fourier va bo qua céac s6 hang bac cao thi ta co :

cosp=1- %kz sin‘o (3-18)

Vay ta c6 x = R(L - cosa + % K? sin%) véi o = ot (3-19)
Tu do:

u :%z Ra)(sina+%ksina) (3-20)

Luu lugng tirc thot cua bom :

Qu = FRo (sino + % k sin“a) (3-21)

Khi bién dai hon nhidu maniven, k = % ~01, ta c6 thé viét:

Qi = FRosina (3- 22)
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nghia 13 toc do pittong va luu lugng tirc thoi ciia bom c6 gia tri cuc dai
khi oo = 90°

Mirc do khong déu cua luu lwong danh gia qua hé sé dao dong luu luong

(6}
Qnex = Qi
— _Xmax min 3_ 23
T, 829
voi Qu =7 Quac + Q) (3-24)

3.2. HE THONG XU Li NUOGC LAM MAT CUA NHA MAY PHOI
THEP PINH VU
3.2.1. TAm quan trong ciia viéc xir li nuéc 1am mat cho mét nha may phdi
thép

-Vé mit ki thuat: Viéc ndu chay kim loai cin mdt nhiét luong rat 16n,
nhiét do co luc Ién t&i1 1800°¢ + 3000°C. Do nhiét d cao nhu vay nén céc
khau lién quan dén viéc nau chay, duc rot ra phoi déu phai dugc 1am mat, vi
du nhu: vé 10, nép 10, bo két tinh, dan con lin ra phoi... Pac biét hién nay
nguoi ta st dung 10 hd quang dé niu chay ciing nhu tinh luyén 13 phd bién
nén céc thiét bi dién nhu méy bién ap 10, ddy ngan mach sinh hd quang ludn
phai lam viéc & ché d6 nang né —> can phai duoc lam mat. Bién ap 16 duoc
lam mat bang dau va nudc, khi ddu lam mat chay vé thung né s& duoc 1am
mat bang nudc (thung dau duge ngam trong bé nudc).Mach ngan néu khong
dugc lam mat thi day sé c6 tiét dién rat 1on vi dong ciia n6 16n (30 + 40 KA),
nhung ngdy nay do cong nghé phat trién nén ddy ngan mach duoc dit nim
trong mot vo cao su kin co nudc bén trong dé 1am mat nén tiét dién ctia nd co
thé giam 5+6 lan. Hon nita dudi diéu kién san suét tiét tdu cao, thoi gian nau
luyén cta 16 rit ngan, néu nhu st dung phuong thirc ra xi bang thung xi theo
kiéu truyén thong trudc kia thi viéc méc chuyén thing xi s& anh huong 16n

dén thoi gian van hanh san xuat cua 10 di¢n, rat kho khan cho vi¢c khong ché
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chu ky ndu luyén 1a 12 60 phat nén ngay nay ngudi ta lya chon cong nghé dap
xi bang nudc

- V& mit kinh té: Do gid thanh nudc phuc vu cho san suét kinh doanh 1a
rat cao nén nudc khong thé sir dung mot 1an di bo di ma can phai thu hoi vé
dé xtr li va str dung lai nhiéu lan
3.2.2. Yéu cau céng nghé cia qua trinh xir Ii nwée 1am mat
1. Yéu cdu cong nghé

Hé thong nudc phai dugc khoi dong trude-khi bat dau qua trinh niu
luyén tir 1 + 2 tiéng.

Hé thong nudc lam mat lam viéc theo hai nguyén tic sau :

- Nguyén Iy lam mdt tudn hoan kin.

Bom Di lam mat Thap

Bé chita N )
cdc bo phan —»| lam mat

Hinh 3.6: Nguyén 1y lam mat tuan hoan kin.

- Nguyén Iy lam mdt tuan hoan hé

J

BE chita Bom | bi lam mét cac Thap
» ™ bo phan lam mat

Hinh 3.7: Nguyén ly lam mat tudn hoan ho
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Nguyén tic tudn hoan kin: Bé chira nuéc - Bom — Di lam mat —
Thép lam mat — Bé chira nudc

Nguyén tic tuan hoan ho : Bé chira nuéc — Bom — Di lam mat — Bé
chtra nuéc — Bom —Thap 1am mat — Bé chira nude

- C6 thap nude an toan dé phong khi co su cd mat dién xay ra

- Pam béo du ap suat nudc yéu cau:

+ Ap suit nuée vao : 0,5 Mpa (tudn hoan kin)

0,3 Mpa (tuan hoan ho)

+ Ap suat nude thu hoi : 0,3 Mpa (tuan hoan kin)

- bam bao luu lvgng nudce :

+ Tong lwong nudc: 1945,8 m¥/ h

+ Luu lwong nude tudn hoan: 1830 m®/ h

+ Luong nude bd xung: 92,7 m*/ h

- Nudc s€ lam phai [am mat cac bo phan chinh sau:

+ Lo dién (gom ca hai 10, 10 ndu chay va 10 tinh luyén)

+ May duc lién tuc: lam mat cho hop két tinh, cho phoi, cho cac
g6i d& con lan ctia hé ra phoi. Ngoai ra hé théng nudce con can phai dam bao
cung cép nudc cho tram oxy, tram loc bui, cho sinh hoat, cho phong chay
chira chay.

2. Nguyén Iy lam mat ciia hé thong nwdc

(So @6 nguyén 1y nhu hinh 3.8)

Khoang 1+2 tiéng trudc khi bat dau qua trinh nau luyén thi hé thong
ndy phai duoc khoi dong. Thong thudng mdi mot bd bom s& cé tir 1+2 bom
hoat dong, bom con lai dé du phong khi co6 su ¢ nhu: ap suét khong du, bom
bi sy cd. Nudc sau khi di lam mat thudng c6 nhiét d6 cao hon murc cho phép
va ban. Vi vay trong hé thdng ¢ 5 binh loc cao tdc, 5 thap lam mat trén d6 co
5 quat cong suét 16n. Binh loc cao tdc thuc chat 1 binh kin bén trong c6 cac

mang than hoat tinh dé loc can ban. Dé tang téc do loc thi nguoi ta dung khi
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nén dé thoi vao céc binh loc . Pic biét con c6 mot thap nudc an toan dé cung
cap nudc 1am mét cho cac khau quan trong trong viéc nau luyén va dic rot
khi c6 su c6 mit dién xay ra (trong vong 10 phut). Thap nudc ndy cao 40m
tuong duong véi 4p sudt nudc 1a 4at

3.2.3. Thong sé déng co ciia khu vire xi li nwée

Bang 3.1: Thong s6 dong co cua khu vuce xtr 1i nudc

C. | D. | Pién | Toc So
STT | Ky hiéu | suit |dién| 4&p do lwogng |Muc dich sir dung
(kW) | (A) | (V)J | (v/ph) | (Cai)

Nudc 1am ngudi lan
1 |Y280M-2| 90 | 160 | 380 | 2970 02
2 duc lién tuc

Bom lén binh loc
2 Y160M,-2 | 11 [21.8| 380 | 2930 02

cao toc

Bom 1én binh
3 |Y1e0M2-2| 15 [294 | 380 | 2930 02

loc cao toc

Nudc cho hop két
4 Y315S-2 | 110 | 210 | 380 | 2980 03
tinh duc lién tuc

Nudc lam ngudi kin
5 Y280S-2 | 75 | 140 | 380 | 2970 03
10 dién

Nudce lam ngudi hé
6 |Y200L2-2| 37 [69.8| 380 | 2950 02
16 dién

Nudc cap cho phan
7 |Y250M-2 | 55 | 103 | 380 | 2970 03 .
xuong Oxy
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Nudc tu bé sau 1én

8 |Y225SL-2| 37 |69.8| 380 | 1480 02 o ]
thap lam mat
Nudc 1én thap An
9 |Y13252-2| 75 15 | 380 | 2900 02 .
toan
Nudc 1én thap An
10 | Y1e0L-2 | 185 |355| 380 | 2930 01 .
toan
. Khuay dung dich
11 Y713-4 | 0¢75 |2.01| 380 | 1400 01
xu ly nudce
NGW-L-
12 30 |[56.7| 380 250 03 |Thap lam mat nudc
F61
NGW-L-
13 15 |315| 380 | 220 02 |Thap l[am mat nudc
F31
. Tir hd léng xi vé
14 | Y225M-4| 45 |80¢2| 380 | 1480 02 ,
binh lgc siéu toc
Hb lang xi may dtic
15 |YIOOli-4| 2.2 |5.03| 380 | 1420 02
lién tuc
Tong 32
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Qua trinh khoi dong hé théng bom nuéc khi bit ddu mot mé ndu nhu
sau: Ban dau phai khoi dong bd bom cap nude cho phan xudng oxy va thap
nuéc an toan. Tiép theo s& khoi dong bd bom cip nude 1am mat cho 10 dién.
Tiép theo s& khoi dong bd bom cdp nude cho may duc lién tuc. Tiép theo s&
khai dong bo bom cip nude cho thap lam mat va khai dong céc quat lam mat
trén cac thap lam mat. Cudi cing 13 khai dong bd bom cip nude cho cac binh
loc cao téc.

- B bom cap nudc cho phan xudng oxy gom 3 bom (4A, 4B, 4C)

- B bom cap nudc cho 10 dién gom 5 bom: tuan hoan kin ¢6 3 bom
(6A, 6B, 6C) tuan hoan hd ¢6 2 bom (5 A, 5B)

- B6 bom cap nudc lam mat cho may dac lién tuc gom 5 bom : tuan
hoan kin c6 3 bom (7A, 7B, 7C), tuan hoan hé ¢6 2 bom (10A, 10B)

- B6 bom céap nudc cho thap an toan gdm 3 bom (3A, 2A, 2B)

- B6 bom céap nudc cho lam mat s6 2 gdm hai bom (1A, 1B)

- B bom cép nude cho binh loc cao tdc gém 6 bom (8A, 8B, 9A, 9B,
11A, 11B) Ngoai ra con c6 5 quat lam mat & trén 5 thap lam mat va 2 dong co
0,75 KW dung dé khudy dung dich d6 vao cac bé chira nudc

- Céc cam bién dung trong hé théng bom nudc 1lam mat 1 : Cam bién
mirc nudc va cam bién 4p suét
3.2.4. Hoat dong ciaa hé thong xir Iy nwée

T4t ca cac bom trong hé thong bom ciia nha may phoi thép Dinh Vil
déu 14 bom li tAm va dugc truyén dong bang dong co khong dong bo ba pha
roto 1dng séc. Trude khi cho khéi dong hé thong bom can phai kiém tra muc
nuéc tai cac bé chira. B6 bom nio c6 4 bom thi s& cho 3 bom hoat dong con
mot bom du phong, bd bom nao c6 3 bom thi s€ cho 2 bom hoat dong con 1
bom du phong, bd bom nao ¢6 2 bom s€ cho mdt bom hoat dong va bom con

lai du phong. Cac by bom duogc khoi dong tuan tu cach nhau muoi phut.
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1. Thuyét minh so @6 bé bom cdp lam mat lin 2 dic lién tuc

a. Pudng nudce di cua bo bom

GOm c6 hai bom 10A, 10B ¢6 ciing cong suat 1a 90 KW. Hai bom nay
s& cung cap nudc lam mat cho cac gdi d5, con lin, cho phdi ctia hé ra phoi.
Sau d6 nudc 1am mat s& dugc chay xudng bé lang xi, tir ddy co hai bom s&
bom nude & bé ndy lén cac binh loc 2 , 3, 4 . Vi nuéc & cac binh loc van con
noéng nén sé& duoc bom 1én thap 1am mat s6 1, sau khi 1am mat xong s& chay
xubng bé chira 1
b. Thuyét minh so d6 (hinh 3.9)
So d6 bom 104

1R21 - Cau chi

1QA21 - Aptomat

1SS21 - Nt 4n dimg

1SB21 - Nt 4n khoi dong

1T21 - Ro le thoi gian dé dat thoi gian cho viéc khoi dong

1KM211 - Céng tic to cho bom khdi dong ¢ ché do sao
1KM 212 - Cong tic to cap ngudn cho bom

1KM213 - Céng tic to cho bom hoat dong & ché d6 tam giac
1KZ21 - Cong tic to bao su ¢d cho bom

1HL211 - Bén bao bom hoat dong

1HL212 - bén bao bom ngurng hoat dong
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Pong aptomat 1QA21, 4n nut 1SB21 thi cong tic to IKM211 cé dién
dan dén tiép diém 1KM211 (B - 3) = 1 dan dén dong dién cho cong tic to
1KM212 va ro le thoi gian 1T21 , ddng thoi tiép diém 1KM211 (C - 4) = 0 dé
chic chin cong tic to 1KM213 khéng dugc dong dién. Khi cong tic to
1KM212 c6 dién thi tiép diém 1KM212 (B-3)=Idéty duy tri viéc cip ngudn
dan -» dong co dugc khai dong ¢ ché d6 sao . Sau mot thoi gian (30s) thi ro le
1T21 tac dong —» tiép diém thuong déng mod nhanh 1T21 (B-2) = 0 -» cdng
tac to 1KM211 mat dién -» tiép diém 1KM211(C-4)=1 sin sang cung cap
dién cho cong tic to 1KM213, dong thoi tiép diém thudng mé déng nhanh
1T21 (C-4)=I-> cong tic to 1KM213 dugc cap dién —» dong co hoat dong co
dugc hoat dong & ché do tam giac. Khi cong tac to IKM213 duoc cép dién thi
tiép diém 1KM213 (B-3) = |-> dén 1H1211 sang bao dong co dang hoat dong
& ché do ndi tam giac, ddng thoi tiép diém 1KM213 (B-5) = 0-» dén 1HL212
tat

Khi ¢6 su ¢d xay ra nhu; qué tai, mat pha, sut ap thi aptomat 1QA21 s&
tac dong cat ngudn, dong thoi s& dong tiép diém cap dién cho cong tic to
1KZ21 -» tiép diém KZ121 (C- 3) trong ti canh béo tap trung dong lai -» dén
HL121 sang b4o bom dang bi su cd.

So d6 bom 10B

1R22 - Cau chi

1QA22 - Aptomat

15522 - Nt 4n dimg

1SB22 - Nut an khoi dong

1T22 - Ro le thoi gian dé dat thoi gian cho viée khdi dong

1KM221 - Cong tic to cho bom khoi dong & ché do sao

M 222 - Cong tic to cip ngudn cho bom

1KM223 - Cong tdc to cho bom hoat dong & ché do tam giac
1HL221 - Bén b4do bom hoat dong
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1HL222 - Bén bdo bom ngung hoat dong
Nguyén 1i hoat dong (Twong ty nhu bom 10A)
2. Thuyét minh so dé bé bom cép nwéc cho binh loc cao toc
a. Buong nudce di cua bo bom
Gom c6 4 bom (8A, 8B, 9A , 9B) trong d6 hai bom 8A va 8B ¢d cling
cong suat 1a 15 KW, hai bom 9A va 9B c6 cing cong suat 1a 11 KW. Bon

bom nay s& ldy nudc tir bé s6 2 va bé s6 4 bom 1én céc bo loc cao téc 1+4

b.Thuyét minh so do (Hinh 3.10)

So d6 bom 94
1R31 -Cau chi
1QA31 - Aptomat
1SS31 - Nt 4n dimg
1SB31 - Nt 4n khoi dong

1KM31 - Cong tic to cip ngudn cho bom
1KZ31 - COng tic to bao sy c¢d ciia bom
1HL311 - Bén b4do bom hoat dong

1HL 312 - Bbén bao bom ngung hoat dong
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Pong aptomat 1QA31, an nit 1SB31 -> cong tic to 1KM31 ¢co dién ->
tiép diém 1KM31 (B-2) =l déty duy tri ngudén nudi —> dong co duoc khoi
d6ng. Dong thoi tiép diém 1KM31 (B - 3) = 1 -» dén 1HL311 sang bao dong
co hoat dong. Khi c6 su ¢d xdy ra nhu; qué tai, mat pha, sut ap thi aptomat
1QA31 s& tac dong cit ngudn, dong thoi s& dong tiép diém cap dién cho cong
tic to 1KZ31 -» tiép diém KZ131 (C- 3) trong ta canh bao tip trung dong lai

—» dén HL131 sang bao bom dang bi su cd.

So d6 bom 9B
1R32 - Cau chi
1QA32 - Aptomat
1SS32 - Nt 4n dimng
1SB32 - Nut an khoi dong

1KM32 - Cong tic to cip ngudn cho bom

1KZ32 - Cong tic to bao sy c¢d ciia bom

1HL321 - Bén bao bom hoat dong

1HL322 - Bén bao bom ngirng hoat dong
Nguyén 1y hoat dong (Tuong tu bom 9A)

So do bom 84
1R33 - Cau chi
1QA33 - Aptomat
1SS33 -Nut an dimg
1SB33 - Nt 4n khoi dong

1KM33 -  Cong tic to cap ngudn cho bom
1KZ33 - Cong tic to bao su ¢d ctia bom
1HL331 - Bén bao bom hoat dong
1HL332 - Bén bao bom ngirng hoat dong

Nguyén ly hoat dong

(Tuong ty bom 9A )

So d6 bom 8B
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1R34 - Cau chi

1QA34 - Aptomat
1SS34 - Nt 4n dimg
1SB34 -Nut 4n khéi dong

1KM34 - Cong tic to cap ngudn cho bom

1KZ34 - Cong tic to bao sy ¢b clia bom

1HL341 - Bén b4do bom hoat dong

1HL342 - Bén bdo bom ngung hoat dong

Nguyén 1y hoat dong

(Tuong tu bom 9A )
3. Thuyét minh so do bp bom cap nwoc lam mat cho hop ket tinh cua duc
lién tuc

a. Puong nudc di cua bd bom

Nudc s€ duoc bom di boi 3 bom (7A, 7B, 7C) c¢b cung cong suat1a 110

KW. Ba bom nay sé& lay nudc tir bé s6 2 di 1am mat cho hop két tinh 1am cho
nudc thép déng cing thanh phdi. Sau d6 nude duoc bom 1én thap 1am mat sd
3 r0i xubng bé chira s6 2
b. Thuyét minh so d6 (_hinh 3.11 va hinh 3.12)
So d6 ciia bom 74

1R41 - Cau chi

1QA41 - Aptomat

1SS41 - Nt 4n dimg

1SB41 -Nut 4n khoi dong

1T41 - Ro le thoi gian dé dat thoi gian cho viée kheri dong
1KMA411 - Cong tc to cho bom khoi dong & ché do sao
1KM412 - Cong tac to cap ngudn cho bom

1KM413 - Céng tic to cho bom hoat dong & ché do tam giac
1KZ41 - Cong tic to bao su cd cia bom

1HLA411 - Beén bao bom hoat dong
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1HL412 - Bén bdo bom ngung hoat dong

Pong aptomat 1QA41, an niit 1SB41 thi cong tac to IKM411 co dién
dan dén tiép diém 1KM411 ( B - 3 ) = 1 dan dén dong dién cho cong tic to
1KM412 va ro le thoi gian 1T41, ddng thoi tiép diém 1KM411 (C-4) = 0 dé
chic chan cong tic to 1KM413 khong duoc dong dién . Khi cong tic to
1KM412 c6 dién thi tiép diém 1KM412 (B - 3) = 1 dé tu duy tri viéc cip
nguén dan -> dong co dugc khéi dong & ché d6 sao . Sau mot thoi gian (30s)
thi ro le 1T41 tac dong —» tiép diém thuong dong mo nhanh 1T41 (B-2) =0
--» cong tic to 1IKM411 mat dién —» tiép diém 1KM411(C-4) = 1 sin sang
cung cip dién cho cong tic to 1KM413 , dong thoi tiép diém thudng md dong
nhanh 1T41 (c - 4) = 1 -» cong tic to IKM413 dugc cap dién -> dong co hoat
dong co duogc hoat dong & ché do tam giac . Khi cong tic to IKM413 duge
cap dién thi tiép diém 1KM413 (B-3)=I-> dén 1HL411 sang bao dong co
dang hoat dong & ché do ndi tam giac , dong thoi tiép diem 1KM413 (B-5) =
0—» dén 1HL412 tat Khi c6 su ¢d thi aptomét s& tac dong -> dong tiép diém
cung cap dién cho cong tic to 1KZ41 -> tiép diém KZ141 (C-4) =1 ->dén
HL141 sang , dong thoi dong dién cho chudng bao dong -> bao su cd xay ra
So @6 bom 7B

1R42 - Céu chi

1QA42 - Aptomat

1SS42 - Nt an dimg

1SB42 - Nut an khoi dong

1T42 - Ro le thoi gian dé dit thoi gian cho viée khai dong

1KM421 - Cong tac to cho bom khoi dong & ché d6 sao

1KM422 - Céng tic to cAp ngudn cho bom

1KM423 - Cong tic to cho bom hoat dong & ché do tam giac

1KZ42 - Cong tic to bao sy ¢b clia bom

1HL421 - Ben bao bom hoat dong
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1HL422 - Bén bdo bom nging hoat dong
* Nguyén li hoat dong (Tuong tu nhu bom 7A)

Sor dé bom 7C
1R43 - Cau chi
1QA43 - Aptomat
15543 - Nt 4n dimg
1SB43 - Nt 4n khoi dong
1T43 - Ro le thoi gian dé dat thoi gian cho viéc khoi dong

1KM431 - Céng tic to cho bom khdi dong ¢ ché do sao

1KM432 - Cong tic to cap ngudn cho bom 1KM433 - Cong tic to
cho bom hoat dong & ché d6 tam gidc

1KZ43 - Cong tic to bao sy c¢b ctia bom

1HL431 - Beén bao bom hoat dong

1HL432 - Bén bao bom ngirng hoat dong
Nguyén ly hoat dong (Tuong tu nhu bom 7A)
4. Thuyét minh so @6 bé bom cdp nwéc lam mdt cho 16 di¢n
a. Puong nude di cia bom

Nude s€ duge bom boi 5 bom (5A, 5B, 6A, 6B, 6C) trong d6 hai bom
5Ava 5B ¢ cung cong suét 1a 37 KW, ba bom 6A, 6B , 6C déu c6 cung cong
suat 1a 75 KW.

Hai bom 5A va 5B s& cip nudc lam mat cho ddy ngan mach , ma 6m
dién cuc , bién ap 10, cAn vuon dién cyc cua cé hai 10 dién . Sau khi 1am mat
xong s& dugc hoi khong ap vé bé chira S6 4 & bé nay c6 hai bom 1A va 1B s&
bom nudc 1én thap 1am mat s6 2 (tudn hoan hd) .Ba bom 6A, 6B, 6C sé& cip
nudc 1am mét cho than 10 nép 16 cta ca hai 10 dién. Sau khi nuée chay qua hai
10 thi s& dugc hoi c6 ap vé thap lam mat sé 4 va Ap luc dugce tao ra khi nudc

hoi vé déu do 3 bom trén
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b.Thuyét minh so d6 (hinh 3.13, hinh 3.14)
So @6 bom 64
1R51 -Cau chi
1QA51 - Aptomat
1SS51 - Nat 4n dimg
1SB51 - Nut 4n khoi dong
1T51 - Ro le thoi gian dé dit thoi gian cho viée khoi dong
1KM511 - Cong tac to cho bom khoi dong & ché d6 sao

1KM512 - Céng tac to cap ngudn cho bom

1KM513 - Cong tic to cho bom hoat dong & ché do tam giac
1KZ51 - Cong tic to bao su cd cia bom

1HL511 - Ben bao bom hoat dong

1HL512 - Bén bao bom ngirng hoat dong
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Pong aptomat 1QAS51, 4n nut 1SB51 thi cong tic to IKM511 c6 dién
dan
dén tiép diém 1KM511 (B - 7) = 1 din dén dong dién cho cong tic to

1KMS512 va ro le thoi gian 1T51, dong thoi tiép diém 1KM511 (C - 8) = 0 dé
chic chan cong tic to 1KMS513 khong dugc dong dién. Khi cong tic to
1KMS512 c6 dién thi tiép diém 1KMS512 (B-7)=I déty duy tri viéc cap ngudn
dan —» dong co duoc khoi dong & ché do sao. Sau mot thoi gian (30s) thi ro
le 1T51 tac dong —» tiép diém thuong dong mo nhanh 1T51 (B - 8) = 0 -»
cong tic to 1IKM511 mat dién —> tiép diém 1KMS5I11 (c - 8) = 1 san sang
cung cap dién cho cong tic to 1KM513, dong thoi tiép diém thuong md dong
nhanh 1T51 (c - 8) = 1 -> cong tic to 1KM513 duoc cap dién —» dong co
hoat dong co dugc hoat dong & ché d6 tam giac. Khi cong tic to 1KM513
dugc cap dién thi tiép diém 1KM513 (B - 8) = 1 —> dén 1HL511 sang bao
dong co dang hoat dong ¢ ché d6 ndi tam giac , déng thoi tiép diém 1KM513
(B-9) = 0-» dén 1HL512 tat Khi ¢ su cb thi aptomat s& tic dong —» déng
tiép diém cung cap dién cho cong tic to 1KZ51 -> tiép diém KZ151 (C- 5) =
1 —>deén HL151 sang, déng tho1 dong dién cho chuong bao dong —> bao su
cb xay ra
So @6 bom 6B

1R52 - Cau chi

1QA52 - Aptoméat

1SS52 - Nt an dimng

1SB52 - Nut an khoi dong

1T52 - Ro le thoi gian dé dat thoi gian cho viée khai dong

1KM521 - Cong tc to cho bom khoi dong & ché do sao

1KM522 - Cong téc to cAp ngudn cho bom

1KM523 - Cong tac to cho bom hoat dong & ché do tam giac

1KZ52 - Cong tic to bao su cd caa bom
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1HL521 - Bén bdo bom hoat dong
1HL522 - Bén bao bom ngirng hoat dong
Nguyén ly hoat dong (Tuong tu bom 6A)

So d6 bom 6C
1R53 - Cau chi
1QA53 - Aptomat
1SS53 - Nt 4n dimg
1SB53 - Nt 4n khoi dong
1T53 - Ro le thoi gian dé dat thoi gian cho viéc khoi dong

1KM531 - Céng tic to cho bom khoi dong & ché do sao
1KM532 - Cong tic to cap ngudn cho bom
1KM533 - Cong tic to cho bom hoat dong & ché d6 tam giac
1KZ53 - Cong tic to bao sy c¢b ctia bom
1HL531 - Bén bao bom hoat dong
1HL532 - Bén bdo bom ngung hoat dong

Nguyén ly hoat dong (Tuong tu nhu bom 6A)

So do bom 54
1R61 - Gi6i thiéu phan tir 1R61 - Cau chi
1A61 - Aptomat
1SS61 - Nt 4n dimg
1AB61 - Nt 4n khoi dong
1753 - Ro le thoi gian dé dat thoi gian cho viéc khoi1 dong

1KM611 - Cong tc to cho bom khoi dong & ché do sao
1KM612 - Cong tic to cap ngudn cho bom

1KM613 - Cong tic to cho bom hoat dong & ché d6 tam giac
1KZ61 - Cong tic to bao su c¢b ctia bom

HL611 - bén bao bom hoat dong

1HL612 - Bén bao bom ngung hoat dong
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Nguyén 1y hoat dong (Tuong tu nhu bom 6A)

So @6 bom 5B
1R62 - Cau chi
1QA62 - Aptomat
15562 - Nt 4n dimg
1SB62 - Nt 4n khoi dong
1762 - Ro le thoi gian dé dat thoi gian cho viéc khoi dong

1KM621 - Cong tic to cho bom khdi dong ¢ ché do sao
1KM622 - Cong tic to cip ngudn cho bom
1KM623 - Cong tic to cho bom hoat dong & ché d6 tam giac
1KZ62 - Cong tic to bao sy c¢b ciia bom
1HL621 - Beén bao bom hoat dong
1HL622 - Bén bao bom ngung hoat dong
Nguyén li hoat dong (Tuong tu bom 6A)
5. Thuyét minh so d6 bé bom cdp nuwéc cho phéin xwéong oxy

a. Puong nudce di cua bd bom

Nudc s& dugc cap ap suat nho 3 bom (4A, 4B, 4C) ba bom ndy cé cing
cong suat 1a 55 KW va sé& 1ay nudc tir bé sb chira s6 2 cip nude 1am mat cho
chai oxy , lam mat cho loc bui , lam mat dio tram oxy , cho tram khi nén .
Nguyén Iy 1am mat theo ca hai nguyén 1y, tuan hoan hé c6 1am mat cho chai
oxy, cho loc bui sau d6 nuéc trd vé bé chira s6 4, tuan hoan Kin c6 1am méat
cho tram khi nén, tram oxy sau d6 1én thap lam nguoi s6 5 va tir d6 vé bé chira
s6 2
b. Thuyét minh so d6 (hinh 3.16 va hinh 3.17)

So d6 bom 44

1R63 - Cau chi

1QA63 - Aptomat

1SS63 - Nat 4n dimg
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1SB63 - Nut 4n khoi dong

1763 - Ro le thoi gian dé dit thoi gian cho viée khoi dong

1KM®631 - Cong tic to cho bom khoi dong 6 ché do sao

1KM632 - Cong tic to cAp ngudn cho bom

1KM633 - Cong tic to cho bom hoat dong & ché do tam giac

1KZ63 - Cong tic to bao su cd cua bom

1HLG631 - beén bao bom hoat dong

1HLG632 - Ben bao bom ngirng hoat dong

Pong aptomat 1QA63, 4n nut 1SB63 thi cong tic to IKM631 ¢co dién
dan dén tiép diém 1KM631 (B - 3) = 1 dan dén dong dién cho cong tic to
1KM632 va ro le thoi gian 1T63, dong thoi tiép diém 1KM631 (c - 4) = 0 dé
chic chin coéng tic to 1KM633 khong dugc dong dién. Khi cong tic to
1KM632 ¢6 dién thi tiép diém 1KM632 (B - 3) = 1 dé tu duy tri viéc cap
nguén dan -> dong co dugc khoi dong & ché d6 sao . Sau mot thoi gian (30s)
thi ro le 1T63 tac dong —> tiép diém thuong déng md nhanh 1T63 (B - 2) =
0 -» cong tic to 1KM631 mat dién —> tiép diém 1KM631 (c - 4) = 1 sén
sang cung cap dién cho cong tic to IKM633, dong thoi tiép diém thuong mo
dong nhanh 1T63 (C-4)=l—» cong tic to 1KM633 duoc cip dién —> dong
co hoat dong co duogc hoat dong & ché do tam giac. Khi cong tic to 1KM633
dugc cp dién thi tiép diém 1KM633 (B-3)=I-» dén 1HL631 sang bao dong
co dang hoat dong ¢ ché do ndi tam giac, dong thoi tiép diém 1KM633 (B - 5)
=0 -> dén 1HL632 tat Khi co su cb thi aptomat s& tac dong -> dong tiép diém
cung cip dién cho cong tic to 1KZ63 -> tiép diém KZ163 (C-4) =1 ->dén
HL163 sang , dong thoi dong dién cho chudng bio dong -> bao su cd xay ra
So d6 bom 4B

1R64 - Cau chi

1QA64 - Aptomat

1SS64 -Nut 4n dimg
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1SB63 - Nut 4n khoi dong
1T64 - Ro le thoi gian dé dit thoi gian cho viée khoi dong
1KM®641 - Cong tic to cho bom khoi dong & ché do sao
1KM®642 - Cong tic to cAp ngudn cho bom
1KM®643 - Cong tic to cho bom hoat dong & ché do tam giac
1KZ64 - Cong tic to bao su cd cia bom
1HL641 - Beén bao bom hoat dong
1HL642 - Ben bao bom ngirng hoat dong
Nguyén 1y hoat dong (Tuong ty bom 4A)

So @6 bom 4C
1R65 -Cau chi
1QA65 - Aptomat
1SS65 - Nat 4n dimg
1SB65 - Nut 4n khoi dong
1T65 - Ro le thoi gian dé dit thoi gian cho viée khaoi dong
1KM651 - Cong tac to cho bom khoi dohg & ché d6 sao
1KM652 - Cong tac to cip ngudn cho bom
1KM®653 - Cong tic to cho bom hoat dong & ché do tam giac
1KZ65 - Cong tic to bao su cd cia bom
1HLG651 - Bén bao bom hoat dong
1HL652 - Ben bao bom khong hoat dong
Nguyén 1y hoat dong (Tuong tu bom 4A)

6. Thuyét minh so dé bé bom cip nwéc cho thdp lam mdt sé 2

a. Puong nudce di cua bd bom

Sau khi nudc di lam mat cho cac by phan cua 10 dién , tram oxy s€
duoc hdi bé chia sb 4, tur day nudc s€é dugc bom 1én thap lam ngudi s6 2 nhor
hai bom (1A , 1B), hai bom ndy cé cting cong suat 1a 37 KW. Sau d6 nudc s&

dugc x4 xuong bé chira s6 2
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b. Thuyét minh so d6 (hinh 3.18)
So d6 bom 14
2R12 - Cau chi
2QA12 - Aptomat
2SS12 - Nut an ding
2SB12 - Nut 4n khai dong

2T12 - Ro le thoi gian dé dat thoi gian cho viée khoi dong

2KM121 - Céng tic to cho bom khoi dong & ché d6 sao

2KM122 - Céng tic to cap ngudn cho bom

2KM123 - Céng tic to cho bom hoat dong & ché d6 tam giac

2KZ12 - Cong tic to bao su ¢b clia bom

2HL121 - Bén bdo bom hoat dong

2HL122 - Bén bdo bom ngung hoat dong

Pong aptomat 2QA 12, 4n nut 2SB12 thi cong tic to 2KM121 c6 dién

dan dén tiép diém 2KM121 (B - 3) = 1 dan dén dong dién cho cong tic to
2KM122 va ro le thoi gian 2T12 , dong thoi tiép diém 2KM121 (c - 4) = 0 dé
chic chin céng tic to 2KM123 khong dugc dong dién . Khi cong tic to
2KM122 c¢6 dién thi tiép diém 2KM 122 (B-3) = | dé ty duy tri viéc cap ngudn
dan -> dong co dugc khoi dong & ché d6 sao . Sau mot thoi gian (30s) thi ro
le 2T12 tac dong —»tiép diém thuong déng mo nhanh 2T12(B-2) = 0 —>
cong tic to 2KM121 mat dién -» tiép diém 2KM121 (c - 4) = 1 sin sang cung
cap dién cho cong tic to 2KM123 , dong thoi tiép diém thuong mo dong I
nhanh 2T12 (C-4)=I—> cong tac to 2KM123 duge cép dién -» dong co hoat
dong co duogc hoat dong ¢ ché do tam giac . Khi cong tic to 2KM123 duoc
cap dién thi tiép diém 2KM13 (B-3)=I-» dén 2HL121 sang bao dong co dang
hoat dong & ché d6 ndi tam giac , dong thoi tiép diém 2KM123 (B -5) =0 -»
dén 2HL122 tat Khi c6 sy co thi aptomat s& tac dong -> dong tiép diém cung
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cap dién cho cong tic to 2KZ12 —> tiép diém KZ212 (C- 7) = 1 —> dén
HL212 séng , dong thoi dong dién cho chudng bao dong -» bao su cd xay ra
So d6 bom 1B

2R13 - Ciu chi

2QA13 - Aptomat

2SS13 - Nut 4n ding

2SB13 - Nt 4n khoi dong

2T13 - Ro le thoi gian dé dat thoi gian cho viéc khai dong

2KM131 - Céng tic to cho bom khai dong ¢ ché do sao

2KM132 - Céng tic to cip ngudn cho bom

2KM133 - Cong tic to cho bom hoat dong ¢ ché do tam giac

2KZ13 - Cong tic to bao su ¢b ciia bom

2HL131 - Bén bdo bom hoat dong

2HL132 - Bén bdo bom ngung hoat dong
Nguyén 1y hoat dong (Tuong tu so dd bom 1A)
7. Thuyét minh so do b bom cdp nwéc cho thdp an toin

a. Puong nudce cua bo bom

Nudc duoc bom tir bé chitra s6 3 1én thap an toan nhd 3 bom (2A, 2B, 3
A), trong d6 bom 3A c6 cong suat 13 18,5 KW, hai bom con lai ¢ cing cong
suat 1a 7,5 KW . Khi c6 su ¢ mat dién thi rivée tir thap s€ duogc xa xuéng lam
maét cho céc khau trong vong 10 phut.
b. Thuyét minh so d6 (hinh 3.19)
So do bom 24

2R14 - Cau chi

2QA14 - Aptomat

2SS14 -Nut 4n dimg

2SB14 - Nut an khai dong

2KM14 - Céng tic to cho bom hoat dong
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2KZ14 - Cong tic to bao su ¢ ciia bom
2HL141 - Bén bdo bom hoat dong
2HL142 - Pén bdo bom ngung hoat dong
Pong aptomat 2QA14 , an nit 2SB14 —> cong tac to 2KM12 ¢c6 dién -
> tiép diém 2KM14 (B-2) = | dé tu duy tri ngudn nudi —» dong co duoc khoi
dong . Dong thoi tiép diém 2KM14 (B-3)=l—> dén 1HL311 sang bao dong
co hoat dong . Khi c6 sy ¢d xay ra nhu ; qua tai , mat pha , sut ap thi aptomat
2QA14 sé tac dong cat ngudn , déng thoi s& dong tiép diém cap dién cho cong
tac to 2KZ14 —> tiép diém KZ214 (C- 8) trong tii canh bao tap trung dong
lai -» dén HL212 sang bao bom dang bi su cd.
So do bom 2B
2R15 -Céu chi
2QA15 - Aptomat
2SS15 - Nt an ding
2SB15 - Nt 4n khoi dong
2KM15 - Cong tic to cho bom hoat dong
2KZ15 - Cong tic to bao su ¢b clia bom
2HL151 - Bén bdo bom hoat dong
2HL152 - Bén bdo bom ngung hoat dong
Nguyén 1y hoat dong (Tuong ty bom 2A)
So do bom 34
2R16 - Cauchi
2QA16 - Aptomat
25S16 - Nut 4n ding
2SB16 - Nut 4n khoi dong
2KM16 - Cong tic to cho bom hoat
2KZ16 - Cong tic to bao su cd cua
2HL161 - Dén bio bom hoat dong
2HL162 - bén bdo bom ngung hoat

72



Nguyén 1y hoat dong (Tuwong tu bom 2A)
8.Thuyét minh so do dan quat lam mdt trén cdc thdp lam ngudi

(Hinh 3.20 va hinh 3.21)

GOm c6 5 quat, trong d6 ¢6 3 quat ¢6 cong suét 16n 13 30 KW c6 sb
vong quay 1a 250 vong / phat duoc dit trén cac thap 1am ngudi s6 3, 4, 5 . Hai
quat con lai ¢6 cong suét 1a 15 KW duoc dit trén thap lam nguoi s6 1va2
a. Thuyét minh so d6 dan quat ¢ cung cong suat 14 30 KW

2R21 - Cau chi

20QA21 -Aptomat

25S211 - Nt 4n dung

255212 - Nut an duing

2SB211 - Nt 4n khoi dong

2SB212 - Nut an khoi dong

2721 - Ro le thoi gian dé dat thoi gian cho viéc khoi dong

2KM211 - Cong tic to cho bom khoi dong & ché do sao

2KM212 - Céng tic to cip ngudn cho bom

2KM213 - Cong tic to cho bom hoat dong & ché d6 tam giac

2KZ21 - Cong tic to bao sy c¢b ctia bom

2HL211 - Bén bao bom hoat dong

2HL212 - Bén bdo bom ngung hoat dong

Pong aptomat 2QA21 , an nat 2SB211 (hodc 4n nat 2SB212) thi cong

tac to 2KM211 c6 dién dan dén tiép diém 2KM211 (B - 3) = 1 dan dén dong
dién cho cong tic to 2KM212 va ro le thoi gian 2T21, dong thoi tiép diém
2KM211 (c - 4) = 0 dé chic chan cong tac to 2KM213 khong duoc dong dién.
Khi cong tic to 2KM212 ¢c6 dién thi tiép diém 2KM212 (B-3) = 1dé ty duy tri
Viéc cép ngué)n dan -» dong co duoc khoi dong & ché do sao . Sau mét thoi
gian ( 30s ) thi ro le 2T21 tac dong -> tiép diém thuong déng md nhanh 2T21
(B-2) = 0—» cong tic to 2KM211 mét dién —> tiép diém 2KM211 (¢ -4) =
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1 sdn sang cung cip dién cho coéng tic to 2KM213 , dong thoi tiép diém
thuong md dong nhanh 2T21'( ¢ - 4 ) = 1 -» cong tac to 12KM213 duoc cap
dién —> dong co hoat dong co dugc hoat dong & ché @6 tam i giac . Khi
cong tic to 2KM213 dugce cap dién thi tiép diém 2KM212 (B - 4) = 1 —> dén
2HL211 sang bao dong co dang hoat dong & ché d6 ndi tam giac , ddng thoi
tiép diém 2KM213 (B-5) = 0—> dén 2HL122 tit
b. Thuyét minh so d6 dan quat ¢ cung cong suét 1a 15 KW

2R24 - Cau chi

2QA24 - Aptomat

25S241- Nt 4n dimg

25S242- Nt 4n ding

2SB241 - Nut an khoi dong

2SB242 - Nut an khoi dong

2KM24 - Cong tac to cho bom hoat dong

2KZ24 - Cong tic to bao su ¢b ciia bom

2HL211 - Bén bao bom hoat dong

2HL212 - Bén bdo bom ngung hoat dong
Nguyén 1y hoat dong (Twong tu bom 2A )

74



9. Thuyét minh bp bom cdp nwdéc tiv bé ling xi lén binh loc cao téc

a. Pudng nudce di cua bo bom

Nudce duoc léy tr bé chira s6 1 di lam mat 1an 2 dtc lién tuc, sau do
dugc chay xudng bé ling xi. Tir diy nudc duoc bom 18n binh loc cao toc nhd
hai bom (11A, 11B ), hai bom nay c6 cing cong suat 45 KW. Sau khi loc
xong nude duoc dua 1én thap 1am ngudi sb 1.

b. Thuyét minh so d6 (hinh 3.22)
So d6 bom 114
3R12 -Céu chi
3QA12 - Aptomat
3SS12- Nut 4n dimg
3SB12 - Nt 4n khoi dong

3T12 - Ro le thoi gian dé dit thoi gian cho viéc khoi dong
3KM121 - Cong tc to cho bom khoi dong o ché do sao
3KM122 - Céng tic to cip ngudn cho bom
3KM123 - Céng tic to cho bom hoat dong ¢ ché do tam giac
3HL121 - Bén bao bom hoat dong
3HL122 - Bén bdo bom ngung hoat dong
Nguyén 1y hoat dong (Tuong tuy nhu bom 1A )
So d@6 bom 11B

3R13 -Céu chi

3QA13 - Aptomat

35513 -Nut an ding

3SB13 - Nt 4n khoi dong

3T13 - Ro le thoi gian dé dat thoi gian cho viéc khoi dong

3KM131 - Cong tic to cho bom khoi dong & ché do sao
3KM132 - Cong tic to cap ngudn cho bom
3KM133 - Céng tic to cho bom hoat dong ¢ ché do tam giac
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3HL131 - Bén b4do bom hoat dong
3HL132 - bén bao bom ngirng hoat dong

Nguyén ly hoat dong (Tuong tu nhu bom 1A)

3.3. MOT SO HONG HOC THUONG GAP CUA HE THONG BOM
NUGC LAM MAT VA BIEN PHAP KHAC PHUC

- Khi déng dién nhung dong co khong quay: c6 thé 13 do qua tai; c6 thé
do dién ap thép; 6 thé do mét mot pha; co thé do dién tr& cia cudn day roto
qua 16n. Khi d6 can phai kiém tra nguon, dudong ong dan nudc cé bi tic hay
khong, roto c6 bi bung méi han hay bi rd qua nhiéu bén trong thanh din (dbi
véi roto 16ng soc)

Trong qua trinh 1am viéc dong co co tiéng 6n qua 1on: khi d6 can kiém
tra vong bi kiém tra xem co bi sat ¢t khong, kiém tra viéc can bang dong
trong dong co

Trong qua trinh 1am viéc dong co bi phat nong qua mic: c¢6 thé do bi
qua tai, do nhiét d6 moi trudng qua 16n; c6 thé do ngan mach mot phan cudn
day stato hodc bi ngan mach véi vo. Khi d6 can dung dong co dé kiém tra

Ap luc nuée khong du: c6 thé 1a do bom khong hoat dong , dudng ong
bi vo

Puong 6ng din nudc bi v&, nude bi ro ri, hodc bi tic duong éng. Khi

d6 can kiém tra toan by duong 6ng, xiét chat cac mat bich tai cac dau noi
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KET LUAN

Trén day la toan bo dé tai ctia em véi ndi dung cu thé 1a : « Nghién ctru
tong quan vé trang bi dién nha may phoi thép Pinh Vi . Di sau hé théng xtr Iy
nudc lam mat phuc vu san Suét .

Em da trinh bay cong nghé luyén thép va nguyén 1y hoat dong cua
trang thiét bi trong nha may tir ngudn cung cip dén cac hé thdng phuc vu san
suat. Phan di sau tim hiéu hé thong xtr Iy nudc 1am mat phuc vu san suit.

Sau 3 thang suu tam va nghién ctu tai lidu, két hop véi su nd luc cua
ban than va su gitp d& tan tinh cua cac thay co gido trong khoa Dién em da
hoan thanh ban db 4n. Qua day, em rat mong dugc sy gop ¥ cia thay cod va
cac ban dé ban d6 an ctia em duogc hoan thién hon nita.

Em xin chan thanh cdm on!

Hai Phong, ngay thang  nam 2012

Sinh vién
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