CHUONG 1:
KHAI QUAT CHUNG VE TRUYEN PONG PIEN

CONG SUAT LON PIEN AP CAO TRONG MOT
SO LINH VU'C CONG NGHIEP

1.1 MAY NEN KHi VA QUAT GIO CONG SUAT LON TRONG MOT SO LINH
VUC CONG NGHIEP

Su phét trién kinh té ctia mdi nudc phu thudc rat nhiéu vai mac do co
gidi hoa va tu dong hoa cac qua trinh san xuét. Trong qua trinh san xut, may
nén khi va quat gié cong suat 16n da va dang dong vai tro kha quan trong, no
dang duoc st dung rong rdi va phd bién, dugc trang bi cho cac thiét bi may
mac, trong cac nha may cong nghiép.

1.1.1 P6i v6i may nén khi

May nén khi 1a thiét bj quan trong v6i hé théng khi nén, boi vi may nén
khi truc tiép sinh ra khi nén cung cép toi cac thiét bi va cac vi tri c6 nhu cau
st dung khi nén.

Hé théng khi nén duoc st dung rong rii trong cong nghiép lap rap, ché
bién, dic biét & nhirng linh vuc can phai dam béao v¢ sinh, chéng chay nd hodc
& moi truong doc hai. Vi du: linh vuc lap rap dién tir, ché bién thuc pham, cac
khau phan loai, dong goi san pham thudc day chuyén san xut ty dong.

Cdc dang truyén dpng si dung khi nén:

+ Truyén déng thang : 1a wu thé ciia hé théng khi nén do két cdu don
gian va linh hoat cta co cu chip hanh, ching duoc st dung nhiéu trong cac
thiét bi ga kep céac chi tiét gia cong, cac thiét bi dot dap, phan loai dong goi
san pham.

+ Truyén déng quay : trong nhiéu truong hop khi yéu cau tdc do truyén
dong rat cao, cong suat khong 16n s€ gon nhe va ti¢n lgi hon nhiéu so véi cc

dang truyén dong str dung ning luong khac.



Vi du: cac cong cu van dc vit trong sira chira, lp rap chi tiét, mai cong suit
dudi 3 kw, toc d6 yéu cau toi hang chuc nghin vong/ phut.

Tuy nhién & nhitng hé truyén dong quay cong suét 16n, chi phi cho hé
théng rat cao so véi truyén dong dién. Nhung nguoc lai thé tich va trong
luong nho hon 30% so voi dong co dién co cing cong suat.

- Trong céng nghiép, truyén din khi nén cé nhirng wu diém sau:

Truyén dugc cong suat cao va luc 16n véi nhitng co cau tuong d6i don
gian, hoat dong vdi dd tin cdy cao, doi hoi it phai bao dudng cham soc.

Khong khi nén co tinh dan hoi, trong sudt, khong doc hai.

Tinh dong nhat ning luong giita cic co cdu chdp hanh va cac phan tu
chtic ning bao hiéu, kiém tra, diéu khién lam viéc trong méi trudng dé chay
nd va dam bao moi truong.

Do trong luong cuia cac phan tir trong hé thong diéu khién bang khi nén
nho, hon nita kha ning gian nd ap suat khi 1on, nén truyén dong c6 thé dat van
tdc rat cao.

Do kha ning chiu nén (dan hoi ) 16n ciia khong khi cho nén co thé trich
khi nén mot cach thuan loi. Nhu vay c6 kha nang tng dung dé thanh 1ap mot
tram chtra khi nén.

C6 thé truyén tai ning luong di xa, boi vi do nhé dong hoc cta khi nén
nho va ton that ap suat trén dudng ong it.

Chi phi thip dé thiét lap mot hé truyén dong bang khi nén, boi vi phan
16n trong céc xi nghiép cac hé thong dudng dan khi nén da co san.

Hé thdng phong ngira qua ap suét gi6i han dugc dam bao.

1.1.2 Poi v6i quat gié cong suat 1om

Quat 12 may khi dung dé hut, day khong khi hodc cac khi khac. Trong
cac nha xuong quat dung dé hut khong khi néng, oi birc bén trong ra ngoai va
dua khi thién nhién vao nha xudng, tao sy thong thodng va cai thién moi

truong 1am viée tot hon.



Trong céng nghiép quat gié cé nhitng wu diém sau:

+ Luu lugng lon, ap luc cao.

+ Do dn thip, tiéu tén it nang luong.

+ Van hanh 6n dinh, tudi tho cao.

+ Vira sir dung trong hé thong hut vira ¢ thé sir dung trong hé thong day.

+ Quat gi6 thuong duoc lip dit bén ngoai phan xudng gitp loai bo cac
Khi nang mui. Quat thuong dugc st dung trong cac nha may nhiét luyén, nha
may duc.

+ Str dung cling véi cac tim lam mat bang hoi dé giam nhiét do tir 8°c
dén 10°c ma khong anh hudng téi d6 am khong khi.

1.2. HE THONG KHi NEN TRONG CONG NGHIEP
1.2.1. Mot s6 dang may nén khi

Hé thong khi nén ¢ nhiéu cong dung nhu 1a: nguyén liéu san xuét (trong
cong nghiép héa hoc), 1a tac nhan mang ning luong( khudy tron tao phan
mg), 14 tac nhan mang tin hiéu diéu khién( trong ki thuat ty dong diéu khién
khi nén), ngudn dong luc cap cho tuabin.

Ngudn cap khi nén 1a may nén khi. May nén 1a may dé nén khi véi co sb
tang ap € >1,15 va c6 lam lanh nhan tao ¢ noi xay ra qua trinh nén khi. Cong
dung ctia may nén khi 13 nén khi va di chuyén khi nén dén noi tiéu thu theo hé
théng ong dan.

* Mot s6 dang may nén khi:

a) May nén khi piston: 1a loai may nén khi thé tich. Tty theo ap suit lam viéc
chia ra may hut chan khong, may nén ap suét thap(<10at), 4p suét trung binh

( 10-100at) va ap suit cao(>10at).

Chu ki lam viéc ctia mdy nén piston tuong ty nhu bom piston, gom 2 giai

doan:
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Hinh 1.2: So d6 nguyén 1y may nén piston va do thi chu trinh nén
+ Giai doan hit khi: dudng hat 1-2 véi ap suat vao p, khong doi, supap a mo,
khong khi duoc ddy vao budng nén thong qua van nap. Van ndy mé tuy dong

do su chénh 1éch ap suat gay ra bai chan khong & trén bé mat piston.

+ Giai doan nén va ddy khi: dudng nén 2-3 ting cudng buc ap suit tir p, 1én
p, va dudng day 3-4 véi ap suét ra p, khong ddi, supap b ma, khong khi di vao
budng nén do sy mat can bang ap suat phia trén va dudi nén van nap déng lai
va qué trinh nén khi bat dau xay ra. Khi ap suét trong budng nén ting t&i mot
muc nao do s€ lam cho van thodt mé ra, khi nén thoat qua van xa vao hé

théng khi nén.



May nén khi kiéu pitténg mot cip c6 thé hut luu luong dén 10m*/phat
va ap suit nén duoc 6 bar, mot sd trudng hop ap suat nén dén 10bar.
Uu, nhuogc diém ctia may nén khi kiéu pittong:

- Uu diém: Cung, virng, hiéu suét cao, két cAu van hanh don gian

- Nhuoc diém: Tao ra khi nén theo xung, thuong co dau, on.
b) May nén khi kiéu canh gat

Maéy nén khi kiéu canh gat bao géom: Than may, mit bich thdn may,
mat bich truc, réto 1§p trén truc. Truc va roéto lép léch tdm so véi banh dan
truyén dong. Khi réto quay tron, dudi tac dung cua lyc ly tdm cac canh gat
chuyén dong tu do trong céac rinh & trén roto va cac dau canh gat tya vao banh
dan chuyén dong. Thé tich gidi han giita cac banh gat s& bi thay doi. Nhu vay
qué trinh hat va nén duoc thuc hién.

Dé 1am mat khi nén, trén thdn may co cac rinh dé din nudc vao lam
mat. Banh dan dugc boi tron va quay tron trén than may dé giam bot sy hao

mon khi cac canh tua vao nhau.
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Hinh 1.3: Mt cat cia may nén khi kiéu canh gat

Nguyén 1y hoat dong
Nguyén 1y hoat dong may nén khi kiéu canh gat trén hinh 1.4 nhu sau:

khong khi s& dugc hat vao budng hit, trong biéu dd p-v twong tmg doan d-a.



Nho roto va stato dit 1éch nhau 1 khoang léch tam e, nén khi roto quay chiéu
sang phai, thi khong khi s& vao budng nén, trong biéu db p-v twong timg doan
a-b. Sau d6 khi nén s& vao budng ddy, trong biéu d6 twong tmg doan b-c.
* Uu, nhuge diém cua may nén khi kiéu canh gat

- Uu diém: Két cau gon, may chay ém, khi nén khong bi xung.

- Nhuoc diém: Hiéu suat thép, khi nén bi nhiém dau.

Goécvudng

Hinh 1.4: Nguyén 1y hoat dong may nén khi kiéu canh gat

¢) May nén khi kiéu truc vit

Duong khi'vao Duong khi ra
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Hinh 1.5: Qua trinh an khép Hinh 1.6 : Nguyén ly lam viéc cua may nén khi



May nén khi kiéu truc vit hoat dong theo nguyén 1y thay doi thé tich. Thé
tich khoang trong gitra cac rang sé thay ddi, khi truc vit quay dugc mot vong.
Nhu viy sé& tao ra qua trinh hut (thé tich khoang trong tang 1én), qué trinh
nén (thé tich khoang tréng nho lai) va cudi cing 1a qua trinh day (hinh 1.6)
Phan chinh cua may nén khi kiéu truc vit gém co 2 truc: truc chinh va
truc phy (hinh 1.5). S ring (s6 ddu mdi) cua truc xac dinh thé tich 1am viéc
(hat, nén), khi truc quay mot vong. S6 riang cang 10n, thé tich hut, nén ctia mot
vong quay s& nho. Sb rang (s6 ddu moi) cta truc chinh va truc phu khong
bang nhau s& cho hiéu suat tét hon. Trong hinh 1.5 truc chinh (2) c6 4 dau
mdi (4 rang), truc phu (1) ¢6 5 dau méi (5 ring).
1.2.2. Hé thong khi nén va céc giai doan xir ly khi nén
1.2.2.1.H¢ thong khi nén

Hé théng khi nén bao gém cac phﬁn: bd loc khi vao, thiét bi 1am mat gilra
cac cap (lam mét trung gian), thiét bi lam mét sau( 1am mat sau nén), thiét bi lam
kho khi, bdy loc am, binh chtra, hé thong dudng bng, bo loc, thiét bi diéu tiét va
bai tron.

- B0 loc khi vao: ngin khong cho bui vao may nén, bui vao gay tic
nghén van, lam mon xy lanh va cac bo phan khac.

- Thiét bj 1am mat giita cac cap: Giam nhiét do khi trude khi vao cap ké
tiép dé giam tai nén va ting hiéu suat. Khi thuong duoc lam mat bang nudec.

- Thiét bi 1am mat sau: Dé loai bo hoi nudc trong khong khi bang cach
gidm nhiét do trong bo trao dbi nhiét dung nudc lam mat.

- B0 lam kho khi: Lugong hoti am con sot lai sau khi qua thiét bi lam mat
sau dugc loai bd nho bd lam kho khi, vi khi st dung cho cac thiét bj khi nén
phai gén nhu kho hoan toan. Hoi 4m bi loai bé nhé st dung céc chat hép thu
nhu sillic oxit, than hoat tinh hoac gian lam kh6 dugc lam lanh hay nhiét do

tir cac b sdy cuia may nén khi.



- Bay loc am: céc bay loc am duogc st dung dé loai bo do 4m trong khi
nén. Nhitng bay nay twong ty nhu bay hoi. Cac loai bay duoc sitr dung gom:
van xa bang tay, cac van x4 ty dong hodc van xa theo thoi gian ..v.v.

- Binh tich chtra:Céac binh tich dung dé tich chira khi nén va giam cac

xung khi nén- giam sy thay doi ap suat tir may nén

Méy say \kk thich hop Binh chiva kk B6' dke hwu heong
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Hinh 1.7 : Hé thong khi nén



1.2.2.2. Cac giai doan xir ly khi nén

| Giai doan xu Ii khi nén |

\
Loc thd @ kho Loc tinh

5 . . 5 A Cum bao

Lam lanh Tach nucc Ngung tu Hap thu B6 loc duong
] | / | | |
£ . Say kho Hap thu khd . Didu chinh A

Lb%(r;w chat || Loc bui bang chét bangchat BO loc ap suat ?0 tra
lam lanh lam lanh a
Hinh 1.8: Cac giai doan xtt 1y khi nén
a. Loc tho

Lam mat tam thoi khi nén tir may nén khi ra, dé tach chat ban, chat bui
. Sau d6 khi dugc nén vao binh ngung tu dé tach hoi nudc. Giai doan loc thd
1a van dé can thiét nhit trong van dé xu 1i khi nén.

- Lam lanh va tach nuéc khi nén bang khong khi hoic bang nude trong
binh ngung tu:

+ Khi nén sau khi ra khoi may nén khi s& dugc dan vao binh ngung tu
. Tai day khi s& dugc 1am lanh va phan 16n hoi nuéc chira trong khi s& duoc
ngung tu va tach ra. Lam lanh bang khong khi, nhiét ¢ khi nén trong binh
ngung tu s& dat dugc khoang tir 30°C dén 35°. Néu 1am lanh bang nudc : vi
du nhiét d6 nudc lam lanh ¢6 nhiét @6 1a 10°C thi nhiét do khi nén trong binh
ngung tu s€ khoang 20°C.

+ Nguyén li hoat dong ctia binh ngung tu bang nudc duoc biéu dién.



! 1: Van an toan.
v 2: Hé thong dng dan nudc 1am lanh.
J?r

F— 3: Nude lam lanh dugc dan vao.
K 4: Khi nén sau khi dugc lam lanh.
5: Tach nudc chira trong khi nén.

6: Nudc lam lanh di ra.

> 7: Khi nén duoc dan vao tir may nén khi.

Hinh 1.9: Nguyén li hoat dong cuia
binh ngung tu
b. Siy khé bang chit lam lanh
Nguyén i hoat dong cua phuong phap say kho bang chat lam lanh

(duoc biéu dién dudi hinh 1.10);
Cdc phan tir trong hinh 1.10 :

(1): Bo phan trao d6i nhiét khi — khi.

(2): Bo phan trao d6i nhiét khi — chat lam lanh.

(3): Bo phan két ta.

(4): Van thoat nudc ngung tu tu dong.

(5)(6): Binh ngung tu.

(7): Role diéu chinh nhiét do.

(8): Van diéu chimh luu luong chat 1am lanh.

+ Khi nén tir may nén khi s& qua bd phan trao doi nhiét khi — khi ().
Tai day dong khi nén s& vao duoc lam lanh so bo bang dong khi nén di
duogc sy kho va xur 1i tir bd phan ngung tu di 1én.

+ Sau khi dugc 1am lanh so b, dong khi nén vao bd phéan trao doi nhiét
khi — chat 1am lanh (2). Qua trinh 1am lanh s& duoc thuc hién bang cach,

dong khi nén s& duoc ddi chiéu trong nhitng dng dan nam trong thiét bi nay.
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Nhiét d6 hoa suong tai day la 2°C. Nhu vay luong hoi nudc trong dong khi
nén vao s€ dugc tao thanh tirng giot nhd mot.

+ Luong hoi nudc s& dugc ngung tu trong bd phan két tua(3). Ngoai
luong hoi nudc dugce két tua, tai day con co cac chit ban, dau boi tron cling
duoc tach ra.

+ DAu, nuée, chat ban sau khi duge tach ra khoi dong khi nén s€ duoc
dua ra ngoai qua van thoat nudc ngung tu tu dong(4). Dong khi nén duogc
lam sach va con lanh s& duoc dwa dén bd trao d6i nhiét (1), dé nhiét do
khoang tir 6° C dén 8°C trudc khi dua vao st dung.

+ Chu ki hoat dong cua chit lam lanh duoc thuc hién br?lng may nén dé
phat chat 1am lanh (5). Sau khi chat 1am lanh dugc nén qua may nén, nhiét do
s& tang 1én, binh ngung tu (6) s& c6 tac dung 1am ngudi chat lam lanh do
bang quat gi6. Van diéu chinh luu luong (8) va role diéu chinh nhiét do (7)
c¢6 nhiém vu diéu chinh dong luu lugng chét lam lanh hoat dong trong khi c6

tai, khong tai va hoi qua nhiét.
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Hinh 1.10: Nguyén tic hoat dong cua thiét bi sy kho bang chat lam lanh.
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C. Loc tinh
Giai doan nay rét can thiét cho hé théng diéu khién vi sau giai doan
nay khi nén dugc dua vao st dung.
Thuong str dung cac bo loc tinh dé loc. B9 loc bao gém 3 phﬁn t: van
loc, van diéu chinh ap Suit.
Van loc ¢6 nhiém vu tach cac thanh phﬁn chit ban va hoi nude ra khoi
khi nén. C6 2 nguyén li thuc hién:
+ Chuyén dong xody cua dong ap suat khi nén trong van loc.
+ Phan tir loc x0p 1am bang cac chat nhu: vai, day kim loai, gidy thdm uét,
kim loai thiéu két, vat liéu téng hop.
d. Nguon cung cap khi nén cho mot hé thong thiét bi diéu khién ty dong
Khong khi nén dung trong hé thong diéu khién ty dong co cac thong sd
nhu sau:
+ Nhiét d6 khi nén t°= 15°-50°.
+ Ap suét danh dinh p= 1,4kg/cm?.
+ P am twong Gng véi nhiét dd suong t°= - 40°C, twong tmg véi do
am tuyét déid = 0,177g/m°.
- Ap suét khong khi nén khi ra khoi may nén khi khoang tir p= 5-8kg/cm?.
- Qui trinh chuan bi khi nén cho hé thong thiét bi ty dong:
+ Lam sach khong khi hit tir ngoai vao khoi bui va cac tap chat. Nén
dén ap suat can thiét p = 5-8kg/lcm?.
+ Lam nguoi khi nén dén nhiét do dinh trude.
+ Lam sach khi nén khéi hoi dau m&.
+ Séy kho.
+ Loc khong khi da duoc say.
+ Tich tu khi nén trong binh chura.
+ Phan phdi khi nén cho cac thiét bi.
+ Loc lai 1 1an nita trude khi dua vao thiét bi.
+ Diéu ap dén 4p suat str dung cta thiét bi.
- Dudi day 1a mot so dd xir 1i khi nén dung cho hé théng diéu khién tuy dong,
dugc bicu dién duéi hinh 1.11.
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60°
Khi nén
5-8kg/em? 20° 3

nuec :

Hinh 1.11: Nguén cung cip khi nén cho hé théng diéu khién ty dong.

Céc phan tir trong hinh 1.11 gdm c6:

: Binh chita dém dau vao (sau may nén khi).
: BO trao d6i nhiét.

: Tach dau va nude kicu li tam.

: BO loc 2 ngéan(bén trong 1a than hoat tinh).
: BO sdy kho bang cach 1amm dén t°suong.

: Loc bui tinh.

: BO chira dém dau ra.

~N O L B WD =

Tir may nén khong khi nén véi ap sudt 5-8kg/cm? duge dua vao binh
chtra 1(1a binh dém dé tranh xung dong). Tir binh chira khi nén véi nhiét do
t°= 60°C duoc dua vao b trao d6i nhiét 2(dung nudc lam ngudi ti 20°C).
Sau d6 dugc dua vao bo tich hoi dau va nude kiéu li tim 3. Khi nén tir bo tach
nay duogc dua téi bd loc 4 dé loc tiép cac hoi dau va Am con lai. BO loc 4 ¢6 2
ngan 1am viéc 1an luot theo chu ki(T = 1- 1,5 thang). Sau d6 dua ra dé thay doi
chét hép thu (bdt than cdc + than hoat tinh). Khi nén da duoc loc, tiép tuc dua
dén bo lam kho 5 bang cach lam dén nhiét d6 swong (t°= - 40°C). Sau d6 dua
té1 bd loc tinh 6 cho phép loc téi d sach cao cac bui co hoc. Sau khi loc khi
nén duogc dua vao binh dém 7 rdi dua dén cac noi str dung.

e. Binh trich chira khi nén

Binh trich chira khi nén ¢6 nhiém vu:

+ Lam can bang ap sut khi nén tir may nén khi chuyén dén, trich chua,
ngung tu, tach nudc, lam mat khi.

+ Lam dé dang viéc diéu chinh gid1 han cuc dai hodc cuc tiéu cua ap

suat. Han ché to1 gia tri ¢6 thé cta tan s6 mé may dong co.
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+ Tranh céc sut ap dot ngot cua khi khi ¢6 tiéu thu dot bién trong thot
gian ngan: nhu phanh khi nén, chuyén dong cua cac kich khi c6 pitténg 1on.

- Kich thudc binh trich chira phu thudc vao cong suat ciia may nén va
cong suét tiéu thu cta céc thiét bi may moc st dung, ngoai ra con phu thudc
vao phuong phép stir dung khi nén: str dung lién tuc hay gian doan.

- Cac loai binh trich chtra khi nén:

Trong san xuit thudng chon cac binh trich chtra khi nén tuy theo yéu
cau cong ngh¢ va vi tri lép dat, thuong co cac loai sau:

+ Loai binh trich chira thang ding

+ Loai binh trich chira ndm ngang:

1.2.3. Gi6i thiéu vé hé thong khi nén kaeser- CH Pirc
a. Cac phan tir trong hé thong khi nén:
1: B0 loc khdng khi

1.1: Cong tac may hat - Bo loc khong khi
1.2: Bo loc bui

2: Van hat

3: Pong co truyén dong

3.1: Bong co quat

4: Budng nén khi

4.2: Role &p suat - sai hudng cua quay
5.2: Cam bién nhiét 6 PT100

6: Binh chira tach dau

6.1: Ap ké

6.2: Khép ndi 6ng dan dau

6.3: Khép néi 6ng dan khi

6.6: Van ngat véi khap ndi 6ng xa dau
6.13: B chi thi bao muc dau

7: Van giam ap

8: Thiét bi tach dau

14
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Hinh 1.12: So dd hé thdng khi nén Kaeser
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9: Bo diéu khién nhiét d¢ dau

10: Bo loc dau

10.1: Role chénh 1éch ap suat dau

10.3: Van giam luu luong dau

11: B6 phan 1am mét dau

11.6: Van ngat vai khép ndi dng xa dau

12- Van kiém tra 4p suat nho nhét

13: Dan lam mét khi

13.1: Ong déan khi

16: B6 phan loc ban

17: Pau phun

18: Van diéu khién

19: Van diéu chinh

20: Van déng mé duong 6ng khi

21: Bo giam am

53: Khép nodi

59.1: Bo chuyén doi do ap suat — Ap suét chinh
59.2: Bo chuyén doi do ap suat — Ap suét bén trong
b. Nguyén ly hoat dong

Trong nha may xi mang mot moi truong nhiéu bui do d6 khi nén s& duoc lam

sach khi di qua bd loc khdng khi, & day trong bo loc khong khi c6 mét budng tich

bui 1.2 tat ca bui déu duogc giir lai & day, chi con lai khi sach duoc van hit 2 dwa

vao budng nén 4. Van hat 2 nay duoc diéu khién bai van 18 va 19. Khi may nén bt

dau khai dong, cap ngudn cho van chuyén mach 18 va 19. Van 19 s& khoa dudng

khi di qua duong tiét luu vao may nén dong thoi van 18 dan dudng khi di vao

budng nén cua pittong trong van hut day pittong diéu chinh luong khi vao may nén

qua van hit véi Tuu lugng 16n nhat. Khi ap suat trong binh chira dat gia tri Py thi

van 18 va 19 s& ngat dién va chuyén mach khéng khi. Van 19 s& dua khi nén khoa

16



pittong trong van hit lai va dwa khi vao may nén qua dudng tiét luu véi luu luong
nhat dinh. Trong qué trinh st dung thi khi nén trong binh chaa s& giam, néu giam
Xuéng muc Ppi, thi lai dong mach chuyén mach khong khi diéu chinh khi vao may
nén véi luu luong 16n nhat dé ap suét trong binh nhanh chong dat dwoC Ppay.

Qua trinh hoat dong thi may nén can phai bi tron va lam mét bang dau. Do
d6 hdn hop dau va khdng khi tir budng nén duoc nén va dua vao thiét bi tach dau 8.
Nguoi ta dat mot cam bién nhiét do PT100 dung dé do luong va giam sét nhiét do
cudn day dong co, cho phép tan sé chuyén d6i dong co tdi da va giam thoi gian
chay khdng tai, ddng thai nd con tng dung trong viéc do nhiét d6 cua dau. Dau 1am
mat s& dugc tuan hoan 1am mét tro lai may nén. Néu nhiét ¢6 dau 1lam mat dam bao
thi Ro le nhiét do dau 9 s& 1am nhiém vu mé mach dua dau lam mat di tit vao truc
tiép may nén khong qua hé théng 1am mat nira. néu nhiét do dau cao hon muc quy
dinh ( thuong 1a 60°C) thi van s& mé va dau s& di thang téi bo loc dau 10, néu nhu
nhiét do dau trén mirc cho phép thi van sé mg di thang téi bo phan lam mét dau 11
réi méi di toi bo loc dau 10. Trude khi vao may nén, dau lam mat duoc dua qua
mot thiét bi loc dau 10 va dugc kiém tra chénh léch 4p suat gitra cacte chtra dau va
may nén. Néu do chénh léch ap suat khong dam bao thi ro le hiéu &p suat dau s&
dua tin hiéu ngiing hoat dong may nén. O day truéc khi kim phun dau 17 Iam
nhiém vy phun dau lam mat tryc tiép vao may nén lam mat cac 6 truc, cac phan ma
sat ma dau boi tron khong dén duogc thi dau duoc bo phan loc ban 16 loc sach.

Trong qua trinh hoat dong ciia may nén, néu xay ra su ¢d nhu ap suat dau
h(t, 4p suat dau dy, &p suat dau boi tron , nhiét do dau day khong dam bao thi cac
tin hiéu nay s& cat mach bao vé may nén.

Néu xay ra qua nhiét hozc chénh léch 4p suat dau thi khi may nén nging
hoat dong thi dau phun dau 11 tiép tuc hoat dong nhd c6 su chénh léch &p suét
trong binh nén, khi nhiét &6 hoic 4p suat dau boi tron da dam bao thi tiép diém s&

tu dong dong mach khai dong lai may nén.
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Trong truong hop xay ra hién tuong qué &p thi tin hiéu ciing duoc dua vé cat
mach bao vé may nén. Van 12 1am nhiém vu duy tri 4p suét trong binh chua va tu
dong xa khi khi &p suét trong binh chira vuot ngudng cho phép. Céc van xa tay con
lai cling lam nhiém vu xa khi hoat dau trong trudng hop &p suat hodc luu lugng qué
murc cho phép. Khi duoc dua qua dan 1am mat khi 13 truée khi qua bo chuyén doi
do 4p suét bén trong 59.1
1.3. MOT SO DANG SO PO CONG NGHE QUAT GIO CONG SUAT LON
TRONG CONG NGHIEP
1.3.1 Phan loai va cac dang quat gié cong suat l6n

Quat 14 thiét bi van chuyén khi truc tiép tir noi nay dén noi khac co ap suét
nhu nhau theo cdc dudng dan hay 6ng dan. Quat 1a may khi dung dé hut hodc day
khong khi hodc khi khac. Ty sb nén khi trong quat khong 16n 1én ta c6 thé théi( hat)
khong khi nén.

* Phén loai quat c6 nhiéu cdch:

- Theo nguyén 1y lam vi¢c: co 2 loat

Quat ly tam: dich chuyén dong khong khi trong mat phang vudng goc voi
truc quay cua quat

Quat hudng truc: dich chuyén dong khi song song véi truc quay ctia quat
-Theo 4p suit:

Quat ap luc thap, p <100mm H,0O

Quat ap luc vura, p =100-4000mm H,0

Quat ap luc cao, p > 400mm H,0
-Theo muc dich str dung: chia ra

Quat khong khi

Quat khoi
- Theo tbc d6 quat: c6 quat cao téc ( hon 1500 vong/phut), tbe d6 trung binh (800-
1400v/ph), téc d6 cham (500-700v/ph).

Trong cong nghi¢p thi sir dung 2 loai quat chinh: quat ly tdm va quat huéng truc
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a) Quat ly tam
Quat ly tim thuong ding dé hit va ¢y mot luong 16n khong khi voi ap suét thap
Quat ly tam duoc str dung rong rai l1a loai Xirocco, c6 cAu tao gém v x04n
6c 1 1am bang thép va gudng dong 2 quay trong vo. Gudng dong gdm nhiéu canh
ngin ubn cong, mdt dau canh duwgc han vao dia gin véi bac cia gudng dong, dau
kia han vao vong ngoai va ndi voi dia bang cac thanh dang dé ting thém do ctng
cho cac két cau.Khi dugc hit qua dng 3 va day ra xa véi ap sudt bé qua dng day 4.
Duya vao ap suét ta chia ra lam 3 loai:
Quat ly tAm 4p sudt thap :6-100mm H.0
Quat ly tdm 4p sut trung binh :100-200mm H.0
Quat ly tAm 4p sudt cao : 200-1000mm H,0
Khi van chuyén cac khi c¢6 tinh hoat dong hoa hoc thi cac by phan cua quat
thuong duoc bao vé bang 16p phu dic biét nhu 16t chi hodc ché tao quat bang céc

vat liéu bén vi axit.

Hinh 1.16: Quat ly tam

1: vo, 2: gudng, 3: cua khi vao, 4 : ctra khi ra
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b) Quat hwdng truc

i
y

Hinh 1.17: Quat hudng truc

Quat hudng truc co cau tao don gian hon quat ly tAm, gdm 2 phan chinh :

Guong 1 gdm truc bac duong kinh tudng ddi 16n cd gin cac canh théo
phuong hudng tAm va vo bao 1ay gudng dong.

V6 2 dinh hudng khi vao ctra huat 3, qua gitra cac canh theo doc truc quay roi
ra cira 4. Pa sb gudng ndi truc tiép voi dong co 6.

Quat huéng truc 13 loai quat day chay nhanh( toc d6 n >1000 v/ph) dung khi
can luu luong 16n, ap suat nho, nhu thong gié nha, hAm xudng,..

Hiéu suat quat hudng truc 16n hon quat ly tam.

Trong cac hdm mo, cac loai quat thong gid thuong cé cong suat 16n hon va
két cdu dic biét dé dat hiéu qua cao.
1.3.2 So @6 cong nghé quat gié trong cong nghiép
a) H¢ thong loc bui trong nha mdy

Trong gian 10 dién dat mét 10 dién hd quang, mot 10 tinh luyén. HéE théng hut
bui cta 16 dién hat cha yéu khéi bui thong qua 1o hat va chup néc. Lo tinh luyén
cling duoc liét ké vao hé thdng loc bui, quy trinh céng nghé cta hé théng loc bui.

Ham luong khoi bui sau khi xtr li <50mg/m”®,
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Trong qua trinh san xuét xi mang thi mot lugng kho bui s€ dugc phat ra, néu
nhu khong c6 hé thong thu gom va xir 1y thi lugng khoi byi nay anh hudng rat xau
t6i moi trudng. Vi vAy nha may lap dit hé thong loc bui véi muc dich giam thiéu
tdi da lugng khoi bui doc hai thoat ra ngoai.

“Tham s6 chinh ciia thiét bi loc bui:

Loai may hut bui :DDCM-7000

Dung luong: 46000-50000 m*/h

Kiéu van xung: YM-89

S6 van xung: 196

Budng loc bui trung tdm chia ra 1lam 14 ngin, c6 hinh dang nhu 1 chiéc phéu
trong c6 chua 2940 ti loc bui. Bén trong 1a xwong bang thép, bén ngoai 1a thi vai
chiu nhi¢t dén 120 dén 150°c.

Hoat dong: khi khoi chira byi chui vao dudng dan ctia may hut bui sé tham
nhap vao 14 khoang théng qua cong trén dudng dan. Lic d6 can ban sé roi xuéng 6
chtra theo quéan tinh hay roi tu nhién. Hau hét bui ndy bay vao khoang loc theo
luéng khi nang, sau khi duoc loc qua thi loc, bui bi chan bén ngoai tui loc. Khong
khi sach( trong tui loc) sé di vao cac khoang, sau do td1 quat theo 16i ra va duoc cho
ra bén ngoai.

Khi quy trinh loc dién ra lién tuc, bui bam bén ngoai tai loc s& cang tang, két
qua han ché dan tinh nang cia may hut bui. Khi mtrc nay dat t&1 muc dinh trudce, bo
phéan diéu khién hé théng loc bui s& phat tin hiéu.Dé 1a lac van dong lai dé chin
luéng khi bui va ngan quy trinh loc bui. Sau d6 van xung dién tor dugc mé ra, mot
lwong khi nén khoang 0,2 dén 0,3 mpa duoc x4 vao trong mot khoang thoi gian
ng:fm 0,1 dén 0,25s tran vao tai loc 1am thay ddi do lac cua tai loc bd xung mot
luéng khi nguoc chiéu déy sach bui ban bam ngoai tii loc Xuéng. Sau khi lam sach
bui ban, van khoa lai va may loc tiép tuc

+ So d6 khéi ciia hé thdng loc bui nha may xi mang
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L4 hiit coa 1o

ong khoi di dong lam

mat bang nudc Chup néc Lo tinh luyén

Lo hut cua 1o

May loc bui xung mach

ong thai kin 1am mat May lam mat Phong tao gi6 q
bang nudc c6 luc ' ki€u tdi

Quat gio Chuyén ra ngoai Heé thong chuyén bui

Hinh 1.18: So d6 khéi hé théng loc bui
b) Hé lam ngudi clanke kiéu coolax

Kiéu Coolax gom 3 gian ghi ngang, con 5 hang ghi dau nghiéng mot goc 15°.
Céc gian ghi khi dich chuyén dugc dan dong thuy lyc. Khong khi lanh duoc dan
dén timg tAm ghi dé dam bao lam ngudi dong déu clanke. Nho hang ghi nghiéng,
clinke dugc d6 tir 10 quay vao hang ghi nay va dugc chuyén dan xubng dudi 3 gian
ghi ngang. Tai day ghi dich chuyén duogc dit xen k& véi ghi cb ding, khi tim ghi
dich chuyén s& day clinker dén cubi may lam lanh.

Du6i hang ghi chia thanh 6 khoang, mdi khoang c6 quat cung cép gi6 riéng va
dugc danh s6 tir K11, K21 dén K61 tuong Gng véi cac ky hiéu 441.FN 411, 441.FN
410 dén 441.FN450. Quat dau tién 441.FN 400 c6 ap luc cao nhat thoi gid cho ghi
nghiéng, noi clinke c6 nhiét 4o cao nhat. Khong khi nong sé tré thang gié2 va gié 3
c6 nhiét 6 xap xi 900°C.

Cudi ghi ngang thir 3 c6 may dap bua 441.HC 340 dé dap clanker trude khi
chung chuyén xudng xich cao clinker 471.AC 010 dé dan dén bang tai xich 471.AC
030 dé dua dén xilé phé hodc dan thang vao xild clinker thanh pham 481.SI 100.
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Hinh 1.19: May lam ngudi SF 3x5 Cross Bar

Trén gian ghi khoang 5, nudc duge phun vao dé lam ngudi clanker va giita
khoang 5 va 6 c6 cira dan khong khi nong du. Khong khi ndy qua loc bui dién
441.EP 600 va quat hit 441.FN 620 dé thoi ra dng khoi hodc dan dén may nghién
thanh Atox 461.RM 100.

Bui léng tur loc bui tinh dién va cyclone dugc vit tai 441.SC 910 va 441.SC
920 dua tro vé xich cao clanker.

1.4. Vai trd ciia hé thong may nén khi va quat gié cong suat 16m trong cong nghiép.

Tir nhitng nam 50 va 60 cua thé ky 20 1a giai doan k¥ thuat ty dong hoa phat
trién manh m&. Hé théng may nén khi va quat gid coéng suat 1on dugc phat trién
rong rii va da dang trong nhiéu linh vuc khac nhau ciia nganh céng nghiép néi
chung va cac nha may xi mang.

Pé dam bao hoat dong cua may nén ciing nhu niang suat hoat dong cua may
can phai co hé théng do giam sat cac thong sb chat luu, cac thong s d6 1a: nhiét
d6, &p suit, luu luong, tir cac thdng sé do dugc guri V& ngudi van hanh s& dya vao

d6 dé diéu chinh sao cho may luén hoat dong & ché d6 an toan, dang cac thdng sb
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ki thuat cho phép, hoic cac théng sé do s& duoc chuyén thanh céc tin hiéu dién ap
hoac ding dién bang céc bo chuyén d6i dé dua vao cac dau vao caa PLC.

Hé théng diéu khién may nén khi nham thay ddi cac théng sb chat luu ¢ gidi
han cho phép, 6n dinh hoat déng cua may, gilp cho viéc khai dong va ding may.
Mach diéu khién 1a cac mach dién gdom cac role, role thoi gian, cac cong tic to, ap
t6 mat, khoi dong tir, cac khoa diéu khién tao thanh cac mach ding, mach khoi
déng, mach bao vé lap trén cac ta diéu khién.

Nhiém vu ctia may nén trong nha may xi ming 1a nang 4p suit cho mot chat khi
nao d6 va cap du luu luong cho cac qua trinh cong nghé khic, tao ra sy tuan hoan
cta luu thé trong chu trinh hodc duy tri 4p suat chan khong cho céc thiét bi khac
nhau nhu :

+ On dinh dong chuyén dong vat liéu.

+ X1 i truong hop vat liéu bi un tac trong cac 6ng dan.

+ Tron hay dong nhat vat liéu trong qua trinh cudi giira clanke va cac phu gia.

Ngoai ra, trong cong nghi€p may nén khi con dugc st dung & trong nhirng
linh vuc hay xay ra nhitng vu nd nguy hiém nhu cac thiét bi phun son,céac loai d6
ga kep, cac chi tiét nhua, chat déo hodc cac linh vuc san xuét linh kién dién tir, vi
diéu kién vé sinh moi trudng tét va an toan cao.May nén con dugc st dung trong
cac day truyén ty dong, thiét bi van chuyén, kiém tra ctia cac thiét bi 10 hoi, thiét bi
ma dién , dong gbi bao bi va trong cong nghiép hoa chét.

Pbi voi quat gié do trong nha xuéng ctia nha may xi mang phat sinh ra nhiéu
bui va khi thai gy 6 nhiém méi truong. Vi vay, quat gi6 duoc st dung dé thuc hién
t6i wu viéc thong gio, hut va van chuyén cac loc bui co6 kich thudc vira va nho o
trong nha xuong. Nhung dac biét, quat ly tdm c6 vai tro cuc ki quan trong vi no

quyét dinh dén sy 1am viéc cua toan hé théng.
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CHUONG 2:
HE TRUYEN PONG PIEN CAO AP

2.1 CAC BO BIEN TAN CAO AP
2.1.1 Giéi thiéu

Su phat trién cla cong ngh¢ ché tao thiét bi ban dan cong suat 16m, dién ap
cao nhu 3,3kV; 4,5 kV va 6,5 kV (IGBT) va 4,5 kV; 5,5 kV (IGCT) cung vo1 viéc
nang cao thiét ké cac bo bién ddi ban dan dén cac bd bién tan ngudn ap duoc phat
trién va ung dung manh mé.

Mic du gia thanh GTO d3 giam dang ké trong vai nam trd lai day, nhung viéc
str dung bo bién doi ngudn ap (VSC) va bd bién d6i ngudn dong (CSC) dung khoa
chuyén mach GTO van dan duoc thay thé bang bién tan nguon ap (VSC) dung IGBT
hodc IGCT cho nhiing img dung trong cong nghiép.

- [z
aHe| 1| [
_-@— ()phoII }Lz

Lincside - . b A Motorssi
Supply e Transformer Rectifier de Filer  Inverter “O’ET e \fotor
lter

. L y

HTh

..|>._—l

U~~~ |
l
ﬁ'T__*

Hinh 2.1: So d6 cac khéi chung trong hé truyén dong trung ap

Céc hé truyén dong trung ap c6 dai cong suat tir 0,4 t6i 40MW va dai dién ap tir
2,3 t6i 13,8 KV. Cac hé truyén dong trung ap nay dugc tmg dung rong rai trong cong
nghiép nhu: hé théng bom trong céng nghiép hoa dau, quat gio trong céng nghiép xi

mang, bom nudc tai cd tram bom cong suat 16n, can thép trong san xuat thép. ..
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Hinh 2.2:Dai dién 4p va cong suit trong truyén dong trung ap

Ngay nay bién tan ngudn ap 2 mirc ( 2L-VSC) tmg dung bién tan IGBT da
thuc sy bao trim céac céu trac cua bo bién tan va bién tan nguén ap 3 muc diot kep
(3L-NPC) di ung dung rong rai trong cac bo bién ddi trung 4p cong nghiép. Hai
cAu trac 2L-VSC va 3L-NPC VSC ¢6 nhiéu vu diém nhu: mach lyc don gian, co
thé tao ra nhiéu kiéu diéu ché.

Bo bién ddi da mirc nhan duoc nhiéu sy quan tm trong nhitng nim gan day
va 1a su lya chon tot nhit cho cac tng dung trung 4p. V& cian ban n6 cho phép nang
cao dién ap ma khong phai ndi tiép nhiéu thiét bi, d6 ciing chinh 13 cu tric co ban
cua nghich luvu da muc. Mot uu diém khac 1a chét luong dién ap ra tot hon df‘mg
thoi giam duge nhiéu dién tir trudng.

Hién nay co nhiéu loai ban dan cong suét va cac cu trac bd bién doi rat khac
nhau. Tuy vy chua c6 nhiéu tai liéu so sanh sy khac nhau giita cac ciu trac. Vi vay
céc luan diém s& so sanh cin k& su khac nhau gitra 2L-VSC va 3L-NPCVSC va su

khac nhau cua cac cau triic da mac cho bg bién doi trung ap.
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2.1.2 Cac san pham thue té
Bang 1.1: Cac ciu hinh bo chinh luu

Céau hinh chinh luu Phan tir | Dai cong San xuat
chuyén suat
mach (MVA)
Nghich luu &p 2 muc IGBT 1,4-7,2 | Alstom ( VDM5000)
Nghich luu ap 3 mirc GCT 0,3-5 | ABB( ACS1000)
biot kep 3-27 | (ACS6000)
GCT 3-20 | Gereral Electrics
(Innovation Series MV-SP)
IGBT 0,6 — 7,2 | Siemens ( SIMOVERT - MV)
IGBT 0,3 —2,4 | General Electric — Toshiba
( Dura — Bilt5 MV)
Nghich luvu da muc IGBT 0,3 -22 | ASI Robicon
dang cau H nbi tang ( Perfect Harmony)
0,5-6 | Toshiba ( TOSVERT —-MV)
0,45 —7,5| General Electric ( Innovation
MV —GP Type H)
Nghich luu két hop IGBT  |0,4—438]| Toshiba (TOSVERT —-MV)
NPC vaH
Nghich Iuu dung tu IGBT 0,3-8 | Alstom (VDM6000 Symphony)
bay
Nghich luu dong | Symmetrical | 0,2 — 20 | Rockwell Automation
PWM GCT (PowerFlex 7000)
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a)Ho SIMOVERT MYV series cua Siemens

Hinh 2.3 : San pham SIMOVERT MV ciia Siemens

SIMOVERT MV 14 b6 bién tan sir dung ki thuét nghich luu 3 muc dang Pibt
kep NPC cong voi1 bo chinh luu cau 12 xung khong diéu khién ( C6 thém lua chon
24 xung). Phan nghich luu NPC sir dung cic linh kién cong suat HV — IGBT ( High
Voltage Insulated Gate Biporlar transistor) vdi 6 méo dang dong dién ngudn thép,
hiéu sudt bo chinh luu cao. Pugc thiét ké cho cac dién 4p tiéu chuan 2,3kV- 3,3
kV- 4,16 kv- 6kV va 6,6 kv. Cong suét thiét ké vao khoang 0,66 MVA t6i 7,2
MVA.

Hinh 2.4: Modul HV IGBT
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SIMOVERT MV dugc diéu khién bang diéu khién vong hé hodc vong kin
v6i phuong phap diéu khién Field — Oriented Vector Control. Phuong phap diéu
khién Vector dat duoc duoc cung mot hi¢u nang dong giéng nhu céac bod diéu khién
dong co DC. C6 nghia la tir thong va Momen duogc diéu khién mét cach chinh xac,
doc lap.

- Mot bo loc IHV filter ( Intergrated High Voltage) cho cac dong co & mirc 6
kV va 6,6 kV.

Lam mat bang khong khi SIMOVERT MYV 6 dia chuyén d6i dién 4p dong co
& mirc 6kV va 6,6 kV bao gdm 1 cong cu chuyén d6i 2,3kV tiéu chuan va cao ap
tich hgp bo loc IHV.

Thiét ké cua bd chuyén ddi 2,3 kV duge duy tri va thém 1 bd loc IHV

Tur dién ap 2,3 kV dau ra xung cua bod bién tin , & mirc 6/6,6kV bd loc IHV tao ra

1 song hinh sin cho phép két ndi dong co tiéu chuan dé chuyén doi.

1.,

"
=1
Tl

=

ol

=1

o
=1
ool

=1

(]

=1

_-_______________l

11

[

= |
= |
=
(i |
=1

F——
|
|

Hinh 2.5: So d6 nguyén 1y ciia b SIMOVERT MV
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Hinh 2.6: Dién ap va dong dién d4u ra cua bd SIMOVERT MV 6 kV va 6,6 kV véi bo
loc IHV

b) Dura Bilt5 MV 2000/3000/4000 cia TOSHIBA — GE

dura Bilts MV 2000/3000/4000 cufia TOSHIBA-GE

Hinh 2.7: Dura Bilt5 MV series
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Dura Bilt5 MV series cuia TOSHIBA —GE st dung b§ chinh luu 24 xung
khong diéu khién. Phan nghich luu sir dung mé hinh NPC 3 bac véi cac linh kién
Medium Voltage IGBT.

DuraBHeS MV npot Waveform DuraAirs MV Qurpns Wavedorm
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Hinh 2.8: So d6 nguyén 1y cta bd bién tan Dura Bilt5 MV series
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So d6 mach sau day cho thay cdu hinh ctua Dura Bilt5 MV,d4u vao 1a dong
xoay chiéu duoc cung cap thong qua mot dau vao tiy chon ngat két ndi cac may
bién ap. Bién 4p ndy c6 4 cudn day sé& bi léch pha & thir cip, mdi 1an s& cung cap
song dién cho cau chinh luu 3 pha. Pau ra cta chinh luu duge két ndi véi 3 modul
dién bo bién tan tao ra dién 4p xoay chiéu 3 pha & tan sd va dién ap theo yéu cau
cua dong co.

Pién ap dau ra cua dong xoay chiéu mdi modul ngudn dién 1a 2400V. Vi dién
ap dat 1éch pha 1 géc 1200, mot dién ap dau ra ctia 4160V gilra cac pha duoc tao ra.
Pién 4p dAu ra co song xap xi hinh sin véi sy bién dang it, ngay ca khi tan s6
chuyén doi ctia mdi bién tan thap. Piéu nay dugc thé hién trong séng ra dudi day.
Vi tat ca sy chuyén doi khong phai 13 trong cung pha véi nhau, séng hai mdi pha
duoc diéu khién thong qua mot su két hop cua bg loc va chuyén ddi. Do do, dong
co ¢6 song hinh sin voi ton that chuyén doi it va do bién dang thap.
¢)ACS 6000 ciia ABB

ACS 6000 sir dung bo chinh Iuu 12/24 xung két hop véi bd nghich luu NPC 3 bac.
Cho dai cong suat 16n tir 3-27 MW. Str dung cac linh kién IGCTs cong suét 16n. Khi sir
dung IGCTs cho cic bd phan s& cung cap nhanh va chinh xéc, tiéu thu ning luong thép,
hoat dong véi hidu suit toi da. Didu khién déng co cia ACS 6000 dua trén cong nghé
diéu khién DTC (Direct Torque Control). DTC s& cung cip momen xodn cao nhéthiéu
suat the do dat duoc & dién trung ap. Két qua 1a kiém soat duoc hé thong ngay 1ap tic va
thong sudt trong moi diéu kién.

Nhitng wu diém khi dimg ACS 6000

= Cong suit cao va do tin cay tbi da

» PO tron md men xoan trén toan bo dai toc do

» Bién tan lam viéc véi hiéu suét cao

= Tiéng 6n va do rung thap

= Giam thiéu tiéu thy ning luong véi DC bus chung
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Hinh 2.10: Bo ACS 6000 serises cia ABB

& zs. IR HIEE ARU Active rectifier unit
BT LI EILEE. @ CBU Capacitor Bank unit
rpa A EJIAEYESE INU Inverter unit
I § p! T 1{ | 2z ¢z
LSU Line supply uint
LSU CBU INV
12- pulse LSU single drive
9 |lx¢ ||z 1l ¥z % 5| &%
%) St TEILX: q
”@EV LEEILEE: f L33 ‘l' | é JEXEINETE I 3@
zr{azs R EIERE: l sy Fl|xq F|(zqF
v (5% ||5 ¢ -l- v &l %% 9%
ARV 5 INU
6- pulse ARU single drive
Hinh 2.11: So d6 nguyén Iy ACS 6000
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2.2 PONG CO KHONG PONG BQ CAO AP
Trong nganh cong nghiép hién nay, dong co dién khong déng bo cao ap duge
str dung rét phd bién. Do két cau don gian, 1am viéc v6i hiéu suét cao, ngudn cung
cap lay trén ludi cong nghiép, dai cong suit dong co rong tir vai trim W dén hang
ngan KW.
Do thoi gian ¢6 han nén trong dé tai ndy em xin gi6i thiéu mot sé dong co
khong dong bo trong may nén khi va quat gié duoc sir dung trong nha may.
2.2.1. Péi v6i may nén khi
Trong dé tai ndy em xin gidi thiéu may nén khi Tamrock
May nén khi kiéu canh gat Tamrock duoc trang bi nam 1980. Vi dong co
truyén dong 1a dong co réto 16ng soc KONE vdi cac thong sb:
Cong suat: P=200kW.
bi¢n ap: U =380V.
Téc d6 quay: n = 1480vong/phut.
Hé s cong suat: Cose =0,88.
Dong dién dinh mtrc: [ =365 A
Tan so: f= 50Hz.

Hinh 2.12: May nén khi Kone
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So do dién mach dong luc dong co truyén dong cho may nén khi Tamrock

duoc biéu dién dudi hinh 2.13:
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Hinh 2.13: So d6 dién mach dong luc dong co truyén dong may nén khi Tamrock.
Chikc ndng cdc phan tir trong so do:
F9: Cau chi bao vé ngin mach may nén.
K1: Tiép diém chinh cong tic to cdp ngudn cho dong co may nén M1.
M1: Pong co truyén dong cho may nén.
F10 - F12: Céc cau chi bao vé ngén mach mach diéu khién.
F16, F17: Cong tic dong ngudn mach diéu khién.
F18: Cong tic dong ngudn cho cac phich cim.
X1: Cac chan phich c¢am cap ngudn.

- So @6 mach diéu khién may nén khi duoc biéu dién dudi hinh 2.14:
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a) Bao vé may nén khi qua tai dong co truyén dong.
b) Bdo v¢ may nén khi qua ap binh chtra va khi phat ra qua nhiét.

Chtic ning cac phan tir ¢ trong so do:

F1: Ro le bdo v€ qua tai dong co may nén.

K11: Cong tic to cap ngudn mach diéu khién.

H2: Bén bao qua nhiét dong co.

K8 : Cong tic to dong cap nguodn diéu khién.

K9: Cong tic to dong cip ngudn diéu khién.

S1: Start.

K7: Cong tic to khoi dong phu.

H1: Bén bao dong co lam viéc.

H3: bBen bao khong khi phat ra qua nong.

H4: Pén bao qué ap suat binh chira.

H6: Pén bao fin loc ban.

Y1: Van dién tur BA- pass.

Y2: Van dién tir off- load.

Y3: Van dién tir cho nudc lam mat.

K6: Ro le thoi gian ¢6 nhiém vu tu dong stop — start.

K1: Cong tic dong cap nguodn cho dong co may nén.

R1 - R3: Cac cam bién do nhiét do béng dién tré cia may nén.

P1: Hour metter.

P2 : Thiét bi bao vé qua nhiét d6 khong khi phat ra.

S5 : Thiét bi bao vé qua ap suit.

S4: Cong tac dat lai néu co sy rdi loan(reset).

S2: Cong tic chuyén sir dung ty dong hay bang tay.

- Nguyén ly hoat dong cua may nén khi Tamrock:

Nguoi van hanh dong cac cong tic cip nguodn diéu khién F16 = 1, F17 = 1(hinh
2.14). 4n nat khoi dong Start S1 = 1(hinh 2.17a). Pat S4 = 1(hinh 2.14b). P2 ¢ vi tri 1 —
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2 bang 1(hinh 2.14b), S5 = 1(hinh 2.14b), S3 & vi tri 1 —2 bang 1. Lic ndy cudn hit cua
cong tac to K11 ¢6 dién K11 = 1(hinh 2.17b). Tiép diém thuong mé K11 = 1(hinh 2.14)
dong dién cho cudn hat cua F1, tiép diém ctia F1 & vi tri 21 — 22 bang 0 va & vi trf 13 —
14 bang]. Tiép diém thuong mo cta F2 = 1, cling luc d6 2 tiép diém thuong mo K11=
1(hinh 2.14b ) déng dién cho cac cudn hit cua cong tic to K8 va K9. Hai tiép diém
thuong md K8 = 1 va K9 = 1 déng thong mach cip dién cho cong tic to khoi dong phu
K7 = 1. Tiép diém thudng mé K7 = 1 ddng cap dién cho cong tic to chinh K1 = 1.Tiép
diém chinh cua cong tic to K1 dong cp ngudn cho dong co M1. Pong co M1= 1, H1
=1bédo dong co dang hoat dong.Van dién tir Y3 cho nudc lam mat khong khi nén duogc
mo Y3 =1.

Khi ¢6 qua nhiét d6 khi nén phat ra P2 & vi tri 1 — 2 bang O(hinh 2.14b ) 1am
cho cong tic to K8 = O(hinh 2.14b). Tiép diém thuong md K8 = O(hinh 2.14a) cét
mach dién diéu khién 112, F dan t6i cong tic to K7 = 0 va K1 = O(hinh 2.14a).
Pong co bi cat dién ra khoi nguén M1 = 0. Pén bao running H1 = 0, tiép diém
thuong dong K8 = 1(hinh 2.14b) cdp dién cho dén bao khi phat ra qua nhiét H3 =
1(hinh 2.14b).

Khi ¢6 qua ap suét cira binh chira S5 = 0(hinh 2.14b) 1am cho cong tic to K9
= 0, tiép diém thuong md K9 = 0(hinh 2.14a) cat mach diéu khién 112, F dan téi
cong tic to K7 = 0 va K1 = O(hinh 2.14a). Tiép diém chinh cta cong tic to K1 =0
cit mach ngudn dong luc cua dong co may nén M1 = 0. Tiép diém thuong dong
clia cong tac to K9 = 1 cép dién cho dén bao qua ap suat khi nén H4 = 1(hinh
2.14Db).

Khi qua tai dong co may nén M1, cac cam bién do nhiét dd R1,R3 tac dong
t6i F1 1am tiép diém cta nd & vi tri 21 — 22 bang 1 cap dién cho dén bao dong co
qua tai H2 = 1(hinh 2.14a) va & vi tri 13 — 14 bang 0 cat mach dién diéu khién 112,
F dan t6i cong tic to K7 = 0 va K1 = O(hinh 2.14a). Tiép diém chinh cta cong tic
to K1 = 0 cat mach nguon dong luc cia déng co may nén M1 = 0.

Céc bao vé trong may nén khi Tamrock:
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+ Béo vé ngan mach may nén bang cau chi F9.
+ Bao vé ngén mach mach diéu khién béng céc cau chi F10, F11, F12.
+ Bao v¢ qua tai dong co may nén F1.
+ Bédo vé qua ap sut khi nén S5.
2.2.2.P6i véi quat gié cong suit 16n
Trong mdt s6 nha may cong nghiép, van dé tao khi 1a mot cong doan vo clng
quan trong ctia qua trinh san xuat. Dé giai quyét van dé nay, c6 mot phan xudng
riéng duoc thiét ké véi mot loat (d6i khi t6i 10) quat gié cong sudt 1én cung thdi
vao mot dudng 6ng, ma dong co din dong cong suét tir 450 dén 800KW. Vi tai 1a
quat gio co tdc d6 cao, thi viéc dan dong béng dong co khong déng bo réto léng
so¢c qua co cau truyén dong banh ring trung gian 1a hop 1y nhat. Tuy nhién, do co
cong suit 16n va toc d6 cao ma doi hoi phai dung dong co khong ddng bo cd ngudn
cung cap 1a 6kV va hé thong boi tron cudng birc cho co ciu truyén dong trung gian.
Céc chi tiét trén hinh 2.15 céu tao cua dong co
7.07 : quat lam mat bén trong dong co.
8.00: toan than roto.
8.10 : can truc roto.
8.20 : 161 cua roto.
8.30 : vong ty can bang.
10.00 : khung do 161 va cudn day stato.
10.53 : moc nang dac biét.
10.53.1 : bulong luc giac.
10.84 : nép bit.
20.00 : hop dau nbi day.
20.04.1 : miéng dém.
20.04.2 : thanh giang.
20.05 : chd noi kin.
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Hinh 2.15: Céu tao cia stato va roto dong co

Heé truyén dong quat gi6 cdng suét I6m: Truyén dong quat gid cong suét 1én nhur hinh 2.16.

dp k€1 dpk¥f2
Cao abigr L @ @ Csa ghigr 2
h Vg

DC BC

B 2 Truyt o dSog ::>
Dia dsag E diu wuog giaa

£ AN
,,,,,,,,,,,,,, e /
Bé may

Hinh 2.16: Truyén dong quat gid cong suét 16n
Trong do:
+ Céac can nhi¢t 1 va 2 c6 tac dung cam bién nhiét d6 2 géi do truc;
+ Cac ap ké 1 va 2 ¢o tac dung do ap luc dau boi tron. Cac ap ké 1 loai c6 3 kim
duogc ché tao ¢ tiép diém gan trén kim, trong d6 mot kim quay chi bao mirc ap suat
diu, 2 kim con lai duoc chinh va ¢b dinh tuong Ung voi ap suat dau cao nhat

(0,1Mpa) va thap nhat (0,04Mpa) can dimg hodc bom trong ché d6 bom dau tu
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dong, trong ché do cho phép khoi dong hé truyén dong (khi p suat dau 0,07Mpa)
va tu dimg hé (khi 4p suat dau 0,03Mpa);

+ Pong co bom dau ¢ cong sut tir 0,8 dén 1,8kW va dung ngudn 380V~;

+ Pong co dan dong 1a loai dong co khong dong bo roto 16ng soc, co cong suét tir
450 dén 800kW va dung ngudn 6k V.

So db khéi-chtic nang hé TP cua truyén dong nay nhu hinh 2.17
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» Tiamiy
| . ] | W chit
T didu T difu  fg— Ti do tml:[%‘a?
Ehidn 1al khidn lwiing va
ché beormn daw difu khifn l
1 - Do BC diin doag
Déa BC bom diu Tir :'iphl':"\li cao nhiks

Trong do:

+ Ta diéu khién tai chd va tu diéu khién bom dau dugc bd tri trong xudng gan quat
gio.

+ Tu do luong va diéu khién duoc bd tri tai phong diéu khién (cach am) trong
xuong quat gio

+ Tu may cét trung ap MC duoc bb tri tai tram phan phdi ngudn 6kV ctia nha may
(thuong goi 1a tong ha ap).

Hé diéu khién truyén dong quat gid phai thoa man mot sd yéu cau vé tu dong bao
v€ nhu sau:

- Chi cho phép khoi dong hé thong khi ap suat dau boi tron = 0,07Mpa;

- Tu dong dimg hé truyén dong khi ap suat dau bodi tron 0,03 Mpa va khi nhiét do
gbi d& truc 70°C;

- Tu dong bom dau khi 4p suat dau bdi tron =0,04 Mpa va tu dong dimg khi = 0,1Mpa.
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2.3.PHUONG AN XAY DUNG HE TRUYEN PONG BIEN TAN CAO AP
PONG CO KHONG PONG BO

DPong co dién xoay chiéu ba pha rotor 1dng soc ngay cang duoc st dung rong
rdi trong céng nghiép véi nhiéu vu diém nhu gia thanh thap, st dung nguodn dién
xoay chiéu ba pha hinh sin 12 nguén dién phd bién trong cudc sdng. Tuy nhién, nd
cling c6 nhuoc diém d6 1a viée diéu chinh tdc d6 rat kho khan. Bé khic phuc diéu
nay, ngudi ta st dung cac hé diéu chinh tbc do dong co sir dung bién tan vai nhiéu
vu diém va ngdy cang duoc sir dung rong rai trong doi song.

So d6 khéi hé diéu chinh téc d6 bang bién tan
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Hinh 2.18: So d6 khdi hé diéu chinh téc d6 bang bién tan ngudn ap
Khdi 1 bao gdm bo chinh luu va bd nghich luu ap mic song song nguoc. Bo
chinh luu bién dién ap ludi ( Uy, f; ) thanh dién 4p mot chiéu Uy cung cp cho mach
trung gian. Bo nghich luu bién doi dién 4p mot chiéu thanh dién &p xoay chiéu ba

pha tra vé lugi & ché d6 nghich luu.
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Khdi 2 1a khau trung gian véi tu Co c6 dung lugng 16n, ¢é tac dung duy tri dién &p
trén hai cuc ctia nguon chinh luu khong thay doi khi bién tan 1am viéc.

Khdi 3 12 bo bién tan ngudn 4p ,trén dau ra s& thu dugc dién ap xoay chiéu c6
tan sd va bién do thay d6i ,cung cip cho dong co dién khong dong bo ba pha rotor

15ng séc.
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