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LOI NOI AU

Ngay nay trong cong cudc cong nghiép hda, hién dai hoa dat nudc, dé
thic ddy nén kinh t€ va nhu cdu phat trién kinh t€ va nang cao doi song ngudi
dan hang ngay cang phai dugc mé rong va nang cao hon nita. Trong d6 ¢6 nhu
cdu phat trién dién ning trong céc linh vuc cong nghiép, nong nghiép, dich vu
va sinh hoat tang cao. Do do, viéc thiét ké cung cap dién véi cac trang thi€t bi
dién hién dai dé dap tng cdc van dé néu trén 12 rit can thiét va khong thé thi€u
trong san xuat ciing nhu trong doi song nguoi dan.

Mudn giai quyét tot van dé néu trén cin c6 nhing kién thic hiéu biét
toan dién, sau rong, khong nhitng vé cung cap dién, trang bi dién ma con ca vé
hé thong nang luong.

Sau hon ba thdng khong ngimg nghién citu, hoc hoi, véi dé tai duoc
giao 1a: “Trang bi dién hé thong xir Iy nuwée thai nha may thép Pinh Vi,
khu Kkinh té€ Pinh Vii - Quan Hai An, Hai Phong.” do Thac s§ D6 Thi Hong
Ly huéng dan da hoan thamh. D¢ tai dugc chia lam bon chuong nhu sau:

Chuong 1: Téng quan vé hé thong xir Iy nudc thai tai nha may thép Dinh Vil.

Chuong 2: Thiét k€ cung cép dién tram xur ly nuéc nha may thép Dinh Vi.

Chuong 3: Tinh chon mach khéi dong cho cac phu tai cua hé thong.

Chuong 4: Tinh todn do sut 4p va ngan mach.



Chuong 1

GIGI THIEU VE HE THONG XU LY NUGC THAI NHA
MAY THEP PINH VU

1.1. GIGI THIEU VE CONG TY

Nha mdy san xudt phoi thép véGi day chuyén cong nghé tir Trung Qudc
dugc 1ap dat va chinh thic di vao san xudt tir ngdy 19/03/2006. Nhu vay véi
thoi gian hoat dong san xuét chua lau nhung san xuat cia nha may luon dap
ting dugc nhu cau, thi hi€u ctia khach hang ca vé chat luong va gia thanh, cling
véi do tin cay san pham cao.

Day chuyén cta nha mdy duoc trang bi nhitng trang thiét bi méi ¢6 kha
nang s6 hod va tinh nang tu dong hod cao ddp dng duoc yéu ciu vé mat cong
nghé va lam viéc tuong d6i 6n dinh nhim dam bdo ning sudt san xuat cua nha
may.

Vé t6 chiic trong nha mdy ngoai van dé quan tam t6i chat lugng san
pham, diéu hanh cong viéc san xuat kinh doanh quan 1y nhan luc trong nha may
va dam bao chi phi, tién luong cho nhan cong, con mot van dé khéc nita uon
duoc dat 1én hang dau d6 1a van dé an toan cho ngudi va thiét bi. Vé sinh trong
nha may luén duoc chid trong, ph€ cua phoi thép luén duoc khoi dao, don dep
va xtr Iy dinh ky...

Cong ty C6 phan thép Dinh Vii (SSC DINH VU), dia chi: Khu kinh t&
binh Vi - Quan Hai An, Hai Phong. Dién thoai: 0313.769038 - Fax:
0313.769039.

Cong ty C6 phan thép Dinh Vii ¢6 nha mdy san xuat phoi thép cong
sudt 200.000 tdn/nam. Cong trinh nay do Vién thi€t k& luyén kim dac biét
Trung Khanh - Trung Qudc thiét k€, Zamil Steel va ciac nha thau cé kinh
nghiém ctia Viét Nam xay dung, Cong ty 10 dién hang niang Bang Vién - Tay
An, thudc tap doan Tay Dién, chuyén ché tao 10 luyén thép hang dau Trung
Qudc 1am t6éng thdu cung cap, chi huy lap dat thiét bi, hiéu chinh may mdc,
chay thlr va huéng dan van hanh.



Nha may san xuét phoi thép duoc xay dung trén dién tich 50.000 m? day
chuyén thiét bi dong bo va thudc loai Model méi nhat cia Trung Quéc nam 2004 -
2005:

¢ L0 luyén ho quang siéu cong sudt 30 tan.

e L0 tinh luyén 40 tan.

e May duc phoi lién tuc 3 dong.

Céc thiét bi phan 16n duogc co gidi hod, tw dong hod, diéu khién bang k¥
thuat s6 PLC, ¢ cdc day chuyén san xuat oxy, agon, nito phuc vu cho 10, tram
bu SVC, tram xtr 1y nudc, tram loc bui dong bd va hién dai dap Gng tot cac yéu
ciu vé kinh t&, ky thuat, moi truong va céc tiéu chi cia Hé thong quan 1y chit
luong ISO 9001:2000.

Tong gia tri ddu tu: 396 ty dong.

Nha may san xuat phoi thép da di vao san xuat tir ngay 19/03/2006, v6i
cong suét trung binh 10.000 tan/thang trong nam 2006, quy mo su dung 579
can bo cong nhan vién. San phdm: phoi thép 120x120x6000: méc thép theo
tieu chuan cta My, Nhat, Han Quéc, Trung Quéc, Viét Nam hoic theo yéu
cau cua khach hang. Hién nha mdy dang cung cap phoi thép cho cac nha may
can thép: Viéet Uc, Viet Han, Viét Nhat... va duoc ban hang ddnh gid cao vé
chat lugng.

1.2. TAM QUAN TRONG, NGUYEN LY HOAT PONG CUA HE
THONG XU LY NUGC THAI NHA MAY THEP PINH VU

1.2.1. Tam quan trong cua hé thong xir Iy nuée thai

Hé thong xur Iy nudc thai trong cac nha mdy, cac khu cong nghiép néi
chung va trong nha may thép Dinh Vii ndi riéng dong mot vai tro hét stic quan
trong. Mac du khong truc ti€p gép phan tham gia vao qua trinh san xuét ra san
pham nhung hé thong xtt Iy nudc da phuc vu cho viéc thong gid, thoat khéi, thai
khi thai, cAp nudc va thai nudc thai... d€ bao vé moi trudng. Hoat dong ctia he
thong xir Iy nudc tuadn hoan trong nha mdy anh hudng 16n dén ca day chuyén
san xuét, qua trinh diéu khién, dén nang suit may va gi thanh san pham.

Viéc diéu khién hé thong nudc tudn hoan trong nha may rit quan trong.
Pay 1a mot khau khong thé thi€u trong bat ky mot nha mdy thép nao. Ngoai
ra, n6 c6 thé dp dung cho nhiéu nganh cong nghiép khéc. Trong nganh cong



nghiép thép, luong nuéc sir dung dé lam mat 1a rat 16n. Luong nudc nay néu
thai truc tiép ra moi trudong s€ lam moi truong bi 6 nhiém nghiém trong. Hon
nita, néu khong str dung lai nuGc nay sé rat lang phi ca vé tai nguyén va lang
phi vé kinh t€. Vi th€ viéc str dung tudn hoan nudc 1a thuc su can thiét. Nudc
lam maét phai duoc cép tu dong lién tuc va chinh x4c. Diéu nay doi hoi phai ¢
mot hé thong tu dong diéu khién tuan hoan nudc trong nha may.

1.2.2 Nguyén ly hoat dong hé thong xir Iy nudc thai nha may thép Pinh
Vii

1.2.2.1. Chu trinh tudn hoan nudc tai nha mdy thép Pinh Vi

Hé thong tai sinh nudc trong nha mdy gom hai hé théng cap nude chinh:

e Duong lam mat truc tiép.

e Duong lam mat gian tiép.

Ngoai ra, dé dam bao an toan cho hé thong 10 nung clia nha mdy trong
truong hop mat dién con cé hé thong nudc 1am mat khan cép.

Nudc cap vao dé 1am mat hé thong thiét bi va san pham c6 luu luong 12
1440m*/h. NuGc 1am ngudi thai ra tir nha xudng duoc thu hoi va xtr Iy can, 1am
mat, sau d6 cap trd lai phuc vu san xudt, ti€p tuc qua trinh lam mat thiét bi va
san phdm phoi thép. Chu trinh van hanh nhu vay cta nudc duge goi 1a vong
tuan hoan, vi vy qua trinh xtr Iy nudc thai tai nha may thép Dinh Vi con duoc
goi 1a qua trinh x1r 1y nude tuan hoan. Vong tuan hoan nay thuong xuyén duogc
cap b sung mot luong nudc sach dé bu dip luong nudc that thoat do bay hoi,
10 11, thai di cung v6i qua trinh thai can va thai dau.

TRAM
CAP NUGC SACH
\ 4
HE THONG XU LY THIET B| g o
; . o I »  BE CHUA NUGC SACH
LAM SACH NUGC LAM MAT NUGC
T A\ 4
HE THONG ) THIET BI VA SAN PHAM CAN | HE THONG BOM
THU HOI NUGC THAI LAM NGUOI CAP NUGC LAM NGUOI

Hinh 1.1.: So do6 khoi chu trinh tuan hoan nudc



Hé thong thu hoi, x{r Iy nude va cap nude trd lai phuc vu san xuat goi la
hé thong nudc tuan hoan. Hé thong cdp nudc tuan hoan cua nha may gom 4
duong cung cap chinh trong d6 nudc lam mat truc ti€p gom 3 dudng véi ap luc
twong tng tai thoi diém lam viéc 1a 4 bar, 7 bar, 13 bar va nuéc 1am mat gian
ti€p gobm mot duong véi ap suat 4 bar.
1.2.2.2. Quy trinh xu ly hé thong nudc thdi

Nudce thai ra tir hé thong 1am mat ciia nha mdy c6 hai loai v6i thanh phan
can khac nhau. Méi loai c6 vong tuan hoan va hé thong xu ly riéng. Trong hai
vong tuan hoan thi vong tuan hoan lam nguoi truc tiép c6 luu luong 16n va
chiém khoang 75% luu lugng nudc toan bo hé thong lam mat ciia nha may.

a, Vong tudn hoan lam nguoi truc tiép

Nudc thu duge sau khi 1am mét tai 10 dién duoc thu hoi vé bé chita nude
néng. Tir bé chita nue néng nudc duoc bom thang sang bé chita trung gian.

KEO TU BANG HOA CHAT

NUGC CHO HOP KET TINH v .| NUOCLAMNGUOILAN 2

> PUC LIEN TUC g PUC LIEN TUC > BELANG X

HE THONG - \ s - BE CHUA

BOM CAP - LAMNGUQILO BIEN | NUGC NONG

A

\4 Y

BECHUA |, LAM MATNUGC | LOCCAN  |. BE CHUA NUGC
NUGC SACH | COOLING TOWER | LOCAPLUC | TRUNG GIAN

A

A\ 4 A\ 4

TRAM CAP CAP HOA CHAT , LANG BUNG
NUGC SACH KEO TU KET HOP TACH BUN

Hinh 1 .2.: So d6 khoi vong tuin hoan lam ngudi truc tiép
Nudc thu dugc tir day chuyén dic dugc dua vé bé lang xi dé lang b6t min
cin roi bom vao bé chita nudc trung gian. Tir bé chia trung gian, hé thong
bom s& bom nudc vao hé thong loc ap luc. Nudc tir hé thong loc ap luc duoc



ddy vao thap 1am mat (Cooling tower). Tai thap 1am mat nudc s& dugc duoc
giam nhiét do yéu cau (tir 42°C xuong con 35°C) r6i chay vao bé chita nudc
sach. Tr day, nudc dugc hé thong bom - dit trong tram bom ddy t6i cdc diém

str dung trong nha mdy bat ddu mot vong tudn hoan mdi.

Nudc 1am mat tryc tiép dugc ddy vao nha mdy bing cac tuyén cap nudc

sau:
Bang 1. 1. : Cic tuyén cip nuéGc
TUYEN LUU LUONG AP SUAT HO SUDUNG
Tl 270 m*/h 7 bar Lam mat loc bui va oxy
T2 260 m*/h 7 bar Lam ngudi ho 1o dién
T3 460 m*/h 13 bar Lam nguoi kin 10 dién
T4 400 m*/h 4 bar Duc lién tuc

Ddc tinh ky thudt ciia bom cho cdc tuyén

Bom cho céc tuyén T1, T2, T3, T4 1a bom ly tam truc ngang, mdi tuyén
c6 mot bom du phong.
Tuyén T1: gobm 2 bom ky hiéu P1A va P1B, trong d6 bom P1B la bom
du phong. Thong s6 mbi bom la:

Bang 1. 2 .: Thong s6 bom cho tuyén T1

Luu Iuong (m*/h)

Ap suit ddy (bar)

Cong suat bom (kW)

270

8,5

110

Tuyén T2: gom mot bom ky hiéu P2, bom du phong chung véi tuyén 1.

Thong s6 bom la:

Bang 1 .3. Thong s6 bom cho tuyén T2

Luu luong (m?/h)

Ap suat ddy (bar)

Cong suat bom (kW)

260

8,5

110

Tuyén T3: gom 3 bom ky hiéu P3A, P3B, P3C, trong d6 bom P3C la
bom du phong. Thong s6 modi bom 1a:

Bang 1. 4 .Thong s6 bom cho tuyén T3

Luu lugng (m’/h)

Ap sudt ddy (bar)

Cong suat bom (kW)

230

14,5

160

Tuyén T4: gobm 3 bom ky hiéu P4A, P4B, P4C, trong d6 bom P4C la
bom du phong. Thong s6 modi bom la:




Bang 1 .5. : Thong s6 bom cho tuyén T4

Luu luong (m?/h)

Ap sudt ddy (bar)

Cong suat bom (kW)

200

5,0

37

Nudc lam nguoi truc ti€p sau qud trinh tham gia lam nguoi thép s€ tu

chay vé cac bé thu gom theo hé thong ranh thoat nudc trong nha. Tai cdc bé

nay, nudc dugc bom di xir Iy dé tai sir dung.

Pdc tinh ctia bom tai cdc bé

Bé lang vay can: st dung loai bom chim, gém 3 bom ky hiéu PSA, P8B,

P8C trong d6 P8C la bom du phong. Thong s6 ciia mdi bom:

Bang 1. 6 .:Thong s6 bom bé ling vdy cén

Luu luong (m?/h)

Ap sudt ddy (bar)

Cong suat bom (kW)

200

2

16

Bé gom nudc tir cdc tuyén T1, T2, T3: sut dung loai bom chim gém 3
bom ky hiéu P9A, P9B, P9C trong d6 P9C la bom du phong. Thong so6 cua

moi bom:
Bang 1.7. :Thong s6 bom bé gom nuéc tir cc tuyén T1, T2, T3
Luu lugng (m*/h) Ap suat ddy (bar) Cong suat bom (kW)
365 2 34

Bé chita nudc sau lang: st dung bom ngang truc ddy nuéc vao hé thong
loc 4p luc, gom 4 bom ky hiéu PSA, PSB, PSC, PSD, trong d6 PSD 1a bom du

phong. Thong s6 méi bom la:

Bang 1. 8. : Thong s6 bom bé chita nu6c sau lang

Luu luong (m’/h)

Ap suit ddy (bar)

Cong suat bom (kW)

380

3,5

55

BE chita nuéc rita loc: sir dung bom chim ddy bun vao hé théng xir 1y bun,
g6m 2 bom ky hiéu P6A, P6B, trong d6 P6B la bom du phong. Thong s6 mo6i bom

la:

Bang 1. 9. :Thong s6 bom bé chita nudc rira loc

Luu luong (m?/h)

Ap suat ddy (bar)

Cong suat bom (kW)

10

2

1,5




Bom rua loc hé thong binh loc ap luc: st dung bom chim truc ngang,
gom 2 bom ky hiéu RA, RB, trong d6 RB 1a bom du phong. Thong s6 méi bom

la:

Bang 1. 10. :Thong s6 bom rtra loc hé thong binh loc ap luc

Luu luong (m?/h)

Ap suat ddy (bar)

Cong suat bom (kW)

1400

2

15

May nén cép khi rira loc cho hé thong binh loc dp luc: ky hiéu may nén
la MNK, c6 cac thong so:
Bang 1 .11. : Thong s6 may nén khi rira loc cho hé thong binh loc dp luc

Luu luong (m’/h)

Ap suat ddy (bar)

Cong suat bom (kW)

960

8

37

b, Vong tudan hoan lam ngudi gidn tiép

Nudc sau khi di qua hé thong thiét bi can lam mat s€ c6 nhiét do khoang

42°C. Nuée theo duong ong dan thang t6i thap 1am mat (Cooling tower) dé tan

nhiét.

Tai thap lam mat nuGc s€ giam nhiét do xudng nhiét do yéu cau (tir

42°C xuo6ng con 35°C) réi chay vao bé chia.

T bé chita, nudc dugc hé thong bom dit trong tram bom ddy t6i cac

thiét bi can 1am ngudi trong nha mdy, bat ddu mot vong tuan hoan mdi.

Cac tuyén G1, G2 déu c6 cung ap luc duong ong do d6 dung duong 6ng

D250 lam tuyén ong chinh cap vao cic tuyén 6ng nhanh nay.

Bang 1. 12. : Thong s6 cac tuyén 6ng G1, G2

Ciac tuyén Luu luong Cot 4p Diém cung cép
Gl 245 m’/h 4 bar Khu vuc may dic
G2 65 m’/h 4 bar Lo dién

Bom cho tuyén 6ng chinh D250: gom 3 bom ky hiéu GA, GB, GC,

trong d6 GC la bom du phong. Thong s6 méi bom la:

Bang 1. 13. :Thong s6 bom cho tuyén 6ng chinh D250

Luu luong (m?/h)

Ap sudt ddy (bar)

Cong suat bom (kW)

155

37

Bom tuyén 6ng nudc khan cdp: gom 2 bom ky hiéu KCA, KCB, trong
d6 KCB la bom du phong. Thong s6 méi bom la:




Bang 1 .14. :Thong s6 bom tuyén 6ng nuéc khan cip

Luu lugng (m*/h) Ap sudt ddy (bar) Cong suét bom (kW)

25 4,3 5,5

1.3. GIGI THIEU VE CAC MAY NEN, BOM, QUAT SU DUNG
TRONG HE THONG

1.3.1. May bom

Bom 1a mdy thuy luc ding dé hut va day chat 1ong tir noi nay dén noi
khac. Chét 1ong dich chuyén trong dudng 6ng nén bom phai ting dp suét chat
long & dau dudong 6ng dé thang trd luc trén dudng ong va thing hiéu 4p suat &
hai dau duong 6ng. Nang lugng bom cép cho chat 16ng 1ay tir dong co dién
hoic tir cic nguén dong luc khac (mdy nd, mdy hoi nudc...)

Diéu kién lam viéc ctia bom rat kh4c nhau (trong nha, ngoai troi, do 4m,
nhiét do...) va bom phai chiu dugc tinh chat hoéa, 1y cua chat long can van
chuyén.
1.3.1.1. Phdn loai

Phan loai mdy bom c6 nhi€u cach:

a, Theo nguyén ly lam viéc hay cdch cdp ndng luong:

C6 2 loai bom:

e Bom thé tich: Bom loai nay khi 1am viéc thi thé tich khong gian 1am
viéc thay d6i nho chuyén dong tinh tién cua pittong (bom pittong) hay nhd
chuyén dong quay cua rotor (bom rotor). Két qua th€ nang va ap sudt chat
long tang 1én nghia la bom cung cdp dp nang cho chat long.

e Bom dong hoc: Trong bom loai nay, chat 16ng duoc cung cap dong
nang tir bom va ap suét tang 1én. Chat long qua bom thu duoc dong lugng nho
va dap cua cac canh quat (bom ly tam, bom huéng truc) hoac nho ma séat cua
tdc nhan lam viéc (bom xody 16c, bom tia, bom chan dong, bom vit xoan, bom
suc khi) hoac nho tac dung cua truong dién tir (bom dién tir) hay cac trudng
luc khéc.

b, Theo cdu tao

e Bom canh quat: Trong loai nay bom ly tam chi€ém da s6 va thuong gap
nhat.

¢ Bom pittong: bom nudc, bom dau.



¢ Bom rotor: bom dau, hoa chat, bun...

¢ Thudc loai nay con c6 bom banh rang, bom canh truot (14 gat)...

¢, Theo ndang luong duoc s dung

Vi bom duoc lai bing cdc loai dong co cé dic diém khac nhau nén ciing

c6 thé chia bom ra cic loai:

¢ Bom chay bang dong co Diezen.

e Bom chay bang dong co dién.

e Bom chay bang dong co hoi nudc. . .

Ngoai ra ¢6 cic loai bom dac biét nhu bom mang cach (bom xang trong

0t0), bom phun tia (tao chan khong trong cac bom 16n nha may nhiét dién...)
1.3.1.2. So doé cdc phan tik cua mot hé thong bom

10

Hinh 1.3: So d6 mot hé thong bom

1. Bong co kéo bom (dong co dién,
mdy no...)

2. Bom

3. Luéi chan rdc lap 6 dau ong hit. Bén
trong ludi chan rac thudong c¢6 van mot
chiéu dé chat 1ong chi ¢ thé tir ngoai
bé hiit vao ong hiit.

4. B¢ hut.

10

9. Bé chua.

10. Van va duong ong phan phoi téi
noi tiéu dung.

11. Chan khong ké lap & dau vao bom,
do 4p suat chan khong do bom tao ra
trong chit long.

12. Ap k€ ldp & ddu ra ciia bom, do dp
sudt cua chat 16ng ra khoi bom. Bom sé



5. Ong hit. hiit chat 16ng tir bé hit 4 qua ong hit 5
6. Van ong hiit. va ddy chat 1ong qua ong ddy 8 vao bé
7. Van 6ng day. chia 9.

8. Ong ddy.

1.3.1.3. Cdc thong sé co bdn cua bom
a, Cot dp H (hay dp sudt bom): D6 1a luong tang nang luong riéng cho
mot don vi trong luong chat 1ong chdy qua bom (tlr miéng hut dén miéng diy cua
bom).
Cot ap H thuong dugc tinh bang mét cot chat 1ong (hay mét cot nude)
hoic tinh ddi ra 4p suat ctia bom:
P=H = pgH (1-1)
Trong d6: y1a trong luong riéng cua chat 16ng dugec bom (N/m?)
p 1a khoi lugng riéng chat 1ong (kg/ m?)
g 1a gia toc trong trudng (9,81 m/ s?)
Cot d4p H ctia bom diung dé khac phuc:
e Do chénh muc chat 16ng giita bé chita va bé hit: H, + H, (m).
e Do léch 4p suat tai 2 mit thodng & bé hiit (p,) va bé chita (p,)
P, =P _P— Py

Y pg
e Trd luc thiy luc (t6n thit nang luong don vi) trong 6ng hit (h,) va
ong ddy (2h,).
* Do chénh léch 4p sudt dong hoc (dong nang) gitta hai mat thoang

VoV
29
H=H, +H)+ P2=P1 + Sh +h, + ¥ i (1-2)
pg 29
Trd luc thiy luc trong 6ng hit va ong ddy tinh theo cdc cong thiic:
Al
>h, = [ b1y (1-3)
2hy= —( +2.% (1-4)
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Trong d6: v, v,: van t6c chat 1ong trong 6ng hut va ong ddy (m/s).
Ay» Mg hé 6 trd luc ma sat trong 6ng hit va ong ddy

I, I,, d., d;: cdc chiéu dai va dudng kinh 6ng hut va 6ng day
Y&, 2hy: tong hé so trd Iuc cuc bo trong 6ng hiit va ong

b, Luu luong (ndng sudt) bom: D6 1a thé tich chat 1ong do bom cung
cép vao 6ng ddy trong mot don vi thoi gian.

Luu luong Q do bang m’/s, m/h. ..

¢, Cong sudt bom ( P hay N)

Trong mot t6 may bom can phan biét 3 loai cong suat:

e Cong suat 1am viéc N, (cong suat hitu ich) 1a cong dé dua mot lugng
Q chat long 1én do6 cao H trong mot don vi thoi gian (s).

N, = AQh.107 (kW)

Trong d6: A (N/m?); Q (m?/s); H (m)

e Cong suat tai truc bom N (thuong ghi trén nhan bom). Cong suat nay
thudng 16n hon N, vi ¢6 t6n hao ma sit.

e Cong suat dong co kéo bom (N,,): cong suat nay thudng 16n hon N dé bu
hiéu suét truyén dong giita dong co va bom, ngoai ra con du phong qué tai bat

thuong.

Ndc: kﬂ:m.lo‘?’ (kW) (1-6)
M MM

Trong d6: k 1a hé s6 du phong

Cong suatbom dusi 2 kW lay k = 1,50
2+25 kW lay k=1,50+1,25
(5 +50) kW layk=1,25+1,15

(50 +100) kW layk=1,15+1,08
Cong suat bom trén 100 kW lay k = 1,05
Ciing c6 thé 14y hé s6 du phong:
Khi Q<100 m*hthik=12+1,3
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Q>100m’hthik=1.1+1,15
M. hiéu sudt bo truyén dai (cu-roa) thi n,,< 1. Con khi dong co
ndi truc ti€p véi bom thi ny~ 1
d, Hiéu sudt bom (n,): 1a ty s6 gilta cong suat hitu ich N, va cong suét
tai truc bom N.
Nl

— (17
Hiéu suat bom gom 3 thanh phan:
M = NNHNm (1-8)

Trong dé:
Mo hiéu suét luu lugng (hay hiéu sudt thé tich) do ton that luu lugng vi 1o

Ny: hiéu sudt thity luc (hay hiéu sudt cot 4p) do ton that cot 4p vi ma sét
trong ndi bo bom.

N,.: hiéu suét co khi do ton that ma sat giita cic bo phan co khi (6 bi,
g0i truc...) va bé mat ngoai cua guéng dong (banh xe cong tic) véi chét 16ng
(bom ly tam).
1.3.1.4. Pdc tinh ciia bom ly tdm

Bom ly tam la loai bom dong hoc c6 canh quat. N6 duoc st dung rat
rong rai va dugc kéo bing dong co dién. Bom ly tam phd bién vi n6 bom duogc
nhicu loai chat 1éng khic nhau (nudc lanh, nudc néng, axit, kiém, dau,
bun...), gidi luu lugng rong (tr vai 1/ph dén vai m?/s), cot d4p kém hon pittong
nhung du ddp Gng trong rat nhi¢u linh vuc san xuat (tir dudi 1m dén ¢ 1000m
nudc, tuong tng ap suat 100at), cdu tao don gian, gon, chic chan va ré.
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IS

Hinh 1.4: So d6 cau tao bom ly tam

Bom ly tdm (hinh 1-4) gobm ¢6 vo bom 1 ¢6 bién dang tron 6c, truc 4,
guodng dong (banh xe cong tdc) 3 c6 gan cdc cdnh cong 7, miéng hit 8 va
miéng ddy 9.

TruGe khi chay bom ly tam, phai méi nuéc qua 6ng 10 d€ budng tron
dc, ong hit 5 chita ddy nude (ldc nay xupéap 11 phia trén ludi chan 6 déng lai
do 4p suat cot nudc trong 6ng hidt 5). Khi dong co kéo bom quay, guong dong
c6 cdc canh cong gay ra luc ly tam 1am chat 16ng trong céc ranh bi nén va diy
ra vé phia duoi cic canh cong va budng tron oc.

Do dién tich mat cat budng tron oc tang dan nén luu toc chat 1ong giam
dan va mot phan dong nang chét 16ng bién thanh 4p nang, don chat 16ng vao 6ng
day.

Nhuogc diém ctia bom ly tam 1a khong ¢6 kha nang hit nudc lic ban ddu
(phai moi) va luu lugng Q phu thudc vao cot ap H. Ly thuyét va thuc nghiém
cho thdy: khi toc d6 quay n ctia bom gilt nguyén thi cot 4p H, cong sudt N va
hiéu suat n 1a ham s6 cua luu luong Q. Quan hé:

H =H(Q); N=N(Q)
n=n(Q)

Goi la cac dac tinh riéng cua bom
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Puong cong H = H(Q) hoac Q = Q(H) cho biét kha nang lam viéc cua
bom nén con dugc goi la dac tinh lam viéc cua bom. Hinh 1-5 cho cac dang
duong dac tinh cia bom ly tam.

z

Hinh 1.5.: Dudng dic tinh bom ly tam

Nhan xét dic tinh N(Q) ta thay: cong suat N c6 tri s6 cuc tiéu khi luu
luong bang 0. Lic nay dong co truyén dong mé may dé dang. Do vay, dong tac
hop 1y khi m& mdy 12 khéa van 8 trén 6ng ddy (hinh 1-3) dé€ cho Q = 0. Sau mot
hay hai phit thi m& van ngay dé tranh bom va chét 1ong bi qua néng do cong
suat dong co chuyén hoan toan thanh nhiét ning. Hon nita lic m& mdy dong
dong co lai 16n nén Q # 0 s& lam dong khdi dong qua 16n ¢6 thé gay nguy hiém
cho dong co dién.
1.3.1.5. Yéu cdu vé trang bi dién cho bom

Cac bom hdu nhu khong doi hoi thay d6i toc do nén phd bién kéo bom
la dong co khong dong bo xoay chiéu 3 pha rotor 16ng séc. Tuy theo toc do
bom ma nai gitta dong co va bom ¢6 thé truc ti€p (déng truc) hodc gidn tiép
qua hop dc, dai truyén, truc khuyu...

Vi bom hoat dong & moi trudng am uét (nudc, chat 16ng khac) hoac &
moi trudng doc hai (axit, kiém...) hay & moi trudng dé chdy, n6 (ddu, axit)
hodc moi trudng ban (bun) nén cac thiét bi trang bi dién - dién tr cho bom
cling phai dap dng cac diéu kién do.

1.3.2. Quat

Quat 12 mdy khi ding dé hut hoac day khong khi hoac cac khi khéac.

Ty s6 nén khi trong quat khong 16n nén ta c6 thé coi khi thoi (hit) khong
bi nén, nghia la coi khi nhu chat long va tinh toan cho quat cling tuong tu cho
bom.
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1.3.2.1. Phdn loai

Phan loai quat ¢ nhiéu céch:
a, Theo nguyén ly lam viéc: c6 2 loai:

e Quat ly tam: dich chuyén dong khi trong mat phang vuong géc véi

truc quay cua quat.

quat.

e Quat hudng truc: dich chuyén dong khi song song véi truc quay cua

b, Theo dp sudt: chia ra:

e Quat 4p luc thap: p < 100 mm H,0

e Quat ap luc vua: p =100 + 400 mm H,0
¢ Quat ap luc cao: p > 400 mm H,0

¢, Theo muc dich su dung: chia ra:

¢ Quat khong khi

e Quat khéi v.v...

d, Theo toc do chay quat

e Quat cao toc: hon 1500 vg/ph.

e Quat toc do trung binh: 800 + 1400 vg/ph.
e Quat toc do cham: 500 + 700 vg/ph.

e Quat toc do rat cham: dudi 500 vg/ph.

1.3.2.2. Pdc tinh cua quat ly tam

Quat ly tam lam viéc nhu bom ly tam

Guong dong hay banh xe cong tac 2 (hinh 1-6 a) 1a bo phan chinh cua

quat. C4nh c6 thé cong vé phia true, thang hay cong vé phia sau tlty theo 4p suat

can nhung khi d6 hiéu suat khi s& thay doi. Khi ra khoi guéng dong G s& vao

thiét bi huéng 1 va chuyén dong vao ong day 1 hinh tron 6c¢ (hinh 1-6 b) va ra

ngoai theo ong 2.

Néu bo qua bién d6i riéng ctia khi (do do nén nho) thi cong suat quat 1a:
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N, = 29559 - Meggs ) (1-9)
n n
Trong do: Q: 1a nang suat quat (m’/s)

H,: chiéu cao p luc (m cot khi)

p: khoi lugng rieng ctia khi (kg/m?)

H: 4p luc (mm H,0 hay N/m?)

g =9,81 m/s?

n: hiéu suat chung, thuong n =0,4 + 0,6

Hinh 1.6: So d6 céu tao quat ly tam
Hiéu suét chung bao gom:
N =NNoNu (1-10)
Trong d6: n: hiéu sudt quat khong ké ton hao co khi
No: hiéu suat 6 da, thy loai ma n, = 0,95 + 0,97

N,e: hiéu sudt hé truyén dong. Khi n6i truc ti€p véi dong co ny~

Cong suat dong co kéo quat:
N, =kN = I(QTHlo‘3 (kW) (1-11)

Hé so du trit k ¢6 thé tra & bang 1-15 du6i day:
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Bang 1.15 : Hé so du trit k

Cong sudt N (kW) K
<0,5 1,5
05+1 1,3
1,01 =2 1,2

2,00 +5 1,15
>5 1,1

Cac dac tinh cta quat c6 dang tuong tu nhu & bom ly tam (hinh 1-5)
1.3.2.3. Yéu cdu trang bi dién cho quat

Céac quat cong suat dudi 200kW thuong dung dong co khong dong bo
rotor ngan mach m& mady truc ti€p hay gidn ti€p qua cdc phan tr m& may O
mach stator. Doi khi ding dong co rotor day quin néu cin thay déi toc do
trong pham vi hep hoac dong co dong bo ha ap.

Vi quat c6 cong suat trén 200kW thuong dung dong co dong bod cao
ap.

Thuong dong co kéo quat duoc mé may truc tiép tir toan bo dién ap
lu6i. Truong hop do cac thong s6 ludi han ché hay can giGi han toc do goc cta
quat ma khong duogc phép mé may truc ti€p thi phai han ché dién ap mé may
qua cuon khang hoic qua bién ap tu ngau doi véi dong co cao ap va qua dién
tro tac dung mach stator doi véi dong co ha ap.

1.3.3. May nén

Khi nén c6 nhiéu cong dung: 1a nguyén liéu san xuét (trong cong
nghiép héa hoc), 1a tdc nhan mang nang lugng (khuay tron tao phan tng), 1a
tdc nhan mang tin hiéu diéu khién (trong ky thuat tw dong bang khi nén), l1a
nguon dong luc, cap hoi khi cho kich, tuabin...

Nguon cap khi nén 1a may nén khi.
1.3.3.1. Phdn loai

a, Theo nguyén ly lam viéc: chia ra:

e May nén thé tich: trong may nay, ap khi ting do nén cudng biic nhd
giam thé tich khong gian 1am viéc. Loai ndy c¢6 mdy nén pittong, may nén
rotor (canh trugt, banh rang...).

e May nén dong hoc: trong mdy nay, ap khi tang do dugc cap dong
nang cudng bic nho cac co cau lam viéc. Loai nay c6 may nén ly tam, huéng

truc.
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b, Mdy nén ciing duoc phdn loai theo nhiéu cdch khdc nita nhu

¢ Theo ap suat: ap suat cao, trung binh, thip, chan khong.

¢ Theo nang suét: 16n, vira, nho.

¢ Theo 1am lanh: lam lanh trong qu4 trinh nén, khong lam lanh...

e Theo sO cap: mot cap, nhi€u cap v.v...

Tat cd cdc mdy nén déu lam viéc v6i chu trinh nguoc v6i dong co
pittong hodc tuabin.

Pham vi ap suat va nang suiat mot s6 may nén cho & bang 1-16

Bang 1 .16 :Pham vi 4p suat va nang suat may nén

Loai mdy nén Ap sudt lam viéc (at) | Ndng sudt (m’/h)
M4y nén pittong 0-3000-100000 0-30000
Mady nén cidnh gat 0-12 0-6000
May nén truc vit 0-10 0-30000
Mady nén ly tam 0-50 6000-300000
May nén tuabin 0-20 6000-900000
Mady nén huéng truc 0-10 Rét 16n

1.3.3.2. Cdc thong so co bdn cua mdy nén
May nén c6 3 thong so co ban:

e Ty s0 nén €: 1a ty sO giita ap sudt khi ra va ap suat khi vao cua may

g= (1-12)

e Ning suat Q: 12 khoi lugng (kg/s) hay thé tich (m’/h) khi ma may nén
cung cap trong mot don vi thoi gian.

e Cong suat N: 1a cong sudt tieu hao dé nén va truyén khi.

Ngoai ra con cé cac thong s6 vé hiéu suat may nén, vé khi nén (nhiét
do, ap suat khi vao ra, Ii tinh va héa tinh ctia khi v6i cac thong s6 khi dac
trung)
1.3.3.3. Ddc tinh cua mdy nén ly tam

May nén ly tam 1a may nén dong hoc, ¢6 nguyén tic 1am viéc tuong tu
nhu bom ly tam. Khéc 13, do su bién d6i ap sudt ctia khi khi qua guéng dong
nén dan t6i su tang khoi luong riéng cua khi va tao ra dp luc tinh. Pong thoi
van toc khi cling tang va do vay ap luc dong ciling tang.
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D61 v6i ap suét nho, ngudi ta dung tuabin thdi khi mot cap. Loai nay tao
ap suat khong qua 0,15 at. V€ ban chat d6 1a quat cao ap.

D61 v6i ap sudt 1,3 + 4 at, ¢6 tuabin théi khi nhiéu cép.

Dai véi ap suat 4 + 10 at hay nhiéu hon, c6 may nén tuabin.

May nén ly tam c6 hiéu suit thap hon may nén pittong nhat Ia khi nang
suat mdy nhé va ap suat cin cao (nén nhiéu cap).

Do két cau don gian, kich thuéc va khoi Iuong nho, noi truc ti€p dugc
v6i dong co, khi nén ra lién tuc, déu, khong bi ban boi dau boi tron (nhu &
mdy nén thé tich) nén may nén ly tam mic du hiéu sudt thap, van duoc si
dung rong rdi, & gidi ning suit cao hon 100m?*/ph thudong kéo bing dong co
khong dong bo. May nén c6 nang sudt 16n hon 200m’/ph thudong kéo bing
dong co dong bo.

Tinh cong suat dong co truyén dong mdy nén c6 thé theo cong thic sau:

Qz L,+L
L a kw _
600.1027.7,, 2 (W) (1-13)

Trong d6:  Q: 1a nang sudt may nén (m*/ph)
N, hiéu suit may nén, n, = 0,5 + 0,8
N hiéu sudt bo truyén; truyén dai thi n,, = 0,85;
L, L, cong nén dang nhiét va doan nhiét (kGm)
Gia tri L,, L, d6i v6i cac ap suat khac nhau cho ¢ bang 1-17
k:lahés6 dutrit, k=1,1+ 1,15

Ciing c6 thé chon cong suét dong co theo cong thitc don gian:

9
P—k8l6 (kW) (1-14)

Trong d6: z 1a hé s, theo bang 1-17
Bang 1.17hés6 Z,L,, L,

Pai Ap sudt cudi (la dp sudt mdy nén + lat) (at)

luong 3 4 5 6 7 8 9 10

L, 11.000 | 13.900 | 16.100 | 17.900 | 19.500 | 20.800 | 22.000 | 23.000

L, |12.900 | 17.100 | 20.500 | 23.500 | 26.100 | 28.600 | 30.700 | 32.700

Z 200 260 300 345 360 410 440 464
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Chuong 2

THIET KE CUNG CAP PIEN CHO TRAM XU LY
NUGC NHA MAY THEP PINH VU

2.1. TINH TOAN CONG SUAT TRAM XU LY NUGC

2.1.1. Nhom may bom

Cac may bom cua tram xtr ly nudc thai tai nha may thép Pinh Vi chu
yéu l1a bom ly tam, truyén dong cho cac bom nay 1a truyén dong dién, noi gitta
dong co va bom la truc tiép (dong truc). Do vay, khi tinh chon cong suét dong
co, ta khong can luu y dén hiéu suét ctia khau truyén luc trung gian.

Cac bom hau nhu khong doi hoi thay déi t6c do nén pho bién kéo bom 1a
dong co khong dong bo xoay chiéu 3 pha rotor 16ng séc, v6i bom c6 cong suat
trung binh va lon ta dung dong co khong dong bo xoay chiéu 3 pha rotor day

A

quén.
Dé tinh todn cong suit cia dong co truyén dong cho bom ta sir dung
cong thitc (1-6): N,= kN KR 105 aewy
Mg MM

Trong d6: k 1a hé s6 du phong.
Cong suat bom dudi: 2kW lay k = 1,50
2+25kW  layk=150+125
(5 + 50) kW layk =125+ 1,15
50+ 1000 kW  layk=1,15+1,08
Cong suat bom trén 100 kW lay k = 1,05
Ciing c6 thé 1ay hé s6 du phong:
KhiQ< 100 m’hthik=1,2+1,3
Q>100m*hthik=1.1+1,15
N, hiéu suat bo truyén dai (cu-roa) thi < 1. Con khi dong co noi truc
ti€p v6i bom thi n,~ 1
Sau day la phan tinh todn cong suat dong co truyén dong cho cidc may
bom cua tram
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Bang 2.1 : Cong suat dong co truyén dong cho cdc may bom

So | Cong sudt1 | Cong sudt dong co )
Nhom mady bom . Loai dong co
luong | bom (kW) truyén dong (kW)
’ KDB rotor
Bom tuyén 1 02 110 115,5 . )
long soc
’ KDB rotor
Bom tuyén 2 01 110 115,5 o
long séc
; KDB rotor
Bom tuyén 3 03 160 168 . )
long séc
’ KDB rotor
Bom tuyén 4 03 45 52 . )
long soc
o KDB rotor
Bom gién tiép 03 45 52 . )
long soc
, KDB rotor
Bom vao bé loc ap luc 04 55 60 . .
16ng soc
. KDB rotor
Bom khan cap 02 7,5 9 o
16ng soc
12 e A KDB rotor
Bom tai bé diéu hoa 02 2,5 3,5 . )
16ng soc
o KDB rotor
Bom tai bé gom 03 17 20 o
16ng soc
. KDB rotor
Bom tai bé nu6c néng 03 17 36 R .
16ng séc
Bom rira tai bé truc KDB rotor
» ' 0