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CHUON G 1.
MO DAU

1.1 PINH NGHIA

Nguyén 1y 1am viéc cia may bom 1a duya trén co s& hat va ddy nuéc. Trong mudi may thé ky qua, bom
duoc sir dung rong rai va da dang. Trudce hét, bom dugc dung dé van chuyén nude, nhung néu hiéu
bom la mot loai may van chuyén nuac thi qua la phién dién va qua don gian. Ngoai viéc sir dung dé
cap, thoat nudce sinh hoat va san xuét, bom con dugce sir dung rong rai dé tiéu, tudi trong ndng nghiép,
tich thily ning, giao thong van tai. Co nhimng loai bom san xuét chuyén ding cho céng nghiép hoa
chét, ché bién diu mo, giéy, than bun, sita, ... Néu dinh nghia bom theo chirc ndng cua no thi kh6é ma
c6 dugc mot dinh nghia chung nhét va sau sic nhat.

Hién nay dinh nghia chung nhit ctia bom la dinh nghia theo quan diém ning luong. Bom 1a mét loai
may dung dé bién co nang nhin dugc tir dong co thanh nang luong chuyén dong ctia dong chat long.

1.2 SO LUQC VE LICH SU MAY BOM

Nhitng thiét bi dang nudc thd so nhu giu mic nude c6 can & giéng, banh xe trude da xuat hién tir cac
thé ky trudc cong nguyén. Vao thé ky tha II trudc cong nguyén, ngudi ta da nghi ra bom pit tong c6
hai xi lanh. Néi chung, trudc thé ky 17, cic loai may bom rat tho so va it dugc nghién ctru. Tir thé ky
18 trd lai day linh vuc nghién ctu, thiét ké, ché tao bom méi duoc phat trién manh mé va ngay cang
hoan thién. Nam 1640 nha vat 1y Ot ta hen rich (Puc) dd sang ché ra bom pit tong dau tién. Nhimng
nim 1751-1754 O k da lap 1én 1y thuyét co ban vé bom. Nam 1838 Xablukoy (Nga) da sang ché ra
bom ly tAm dau tién.

Vé sau nhiéu nha bac hoc nhu Giu-c6p-xki, Troplughin, Pordsnua da 1ap nén 1y thuyét vé dong chay
bao quanh h¢ thong canh dan, hoan chinh 1y thuyét vé bom canh dan Ngay nay trén the gidi nganh
ché tao bom da phat trién v6 cting manh m&. Cac bom c6 cong suét t&i 4.000 kw va téc do quay t6i
40.000 v/g da duoc ché tao.

Tir hoa binh lap lai téi nay ¢ nude ta, nganh ché tao bom ciing ngay cang duoc phat trién. Viét Nam
¢6 nhitng co s& chuyén nghién ctru vé bom & Vién thiét ké thuy loi, thity dién, Vién thiét ké bo co khi
luyén kim, t6 may thuy lyc trudng dai hoc Bach Khoa. Chung ta c¢6 nhiing co sé san xuat bom nhu
nha may bom Hai Hung, co khi Nguyén Vin Cir (Ha Béc), co khi Hiru Nghi (Hai Hung), co khi Mai
Pong, Tran Hung Pao (Ha Noi), co khi Kién Thiét (Hai Phong), ...

Nganh ché tao bom 12 mot phirc tap va rat quan trong trong linh vuc ché tao méy, noé duoc dic trung
v6i s6 luong cac kiéu bom khac nhau. Nhiém vu quan trong cta nganh ché tao bom nudc ta hién nay
1a théng nhat hoa va dinh hinh hoéa véi mitc dd cao nhat cac bom, xay dung duoc biéu d6 hé loai bom
ctia Viét Nam. Mo rong danh muc céc loai bom ly tAm truc ngang, bom hudng truc, bom giéng va ché
tao dugc bom ly tm truc dimg cong suat 10n, bom nude thai, bom giéng loai nhing chim bom dau,
bom bot gidy.

1.3 PHAN LOAI MAY BOM
Bom c6 thé phan loai theo nhiéu cach. Cach phan loai pho bién nhat 1a theo cau tao va nguyén tac lam
viéc.

e Bom canh: by phan lam vi¢c chinh la banh xe cong tac cd cac canh dan. Cac banh xe cong
tac 1a bd phan chu yéu dé trao doi nang lugng vai chat 1ong. Loai bom ndy gom bom ly tam,
bom hudng truc va bom xoay.



Bom thé tich: viéc trao d6i nang lugng véi chét 16ng duge tién hanh theo nguyén 1y nén chét
long trong mat the tich kin dudi mot ap suat thuy tinh. Loai bom nay gom bom pit tong va
bom roto.

Bom phun tia: loai bom nay khong c6 chi tiét chuyén dong. Viéc truyén ning lugng cho chat
long bom thuc hién nhu mot dong chat long khéc (hodc khi) c6 ning lugng cao hon.

Bom khi ép: loai nay ciing khong c6 chi tiét chuyén dong. Viéc dang nudc duoc tién hanh
nho cach dung mot dong khi ép hoa tron véi nude thanh mdt hon hop khi nude céd trong
lugng riéng nhd hon nudce.

Bom nudec ra: 191 dung nang lugng nude vo dé van chuyén chat 1ong.

Bom chan khéng: ciing thudc loai bom thé tich nhung lam viéc theo nguyén 1y thay doi ap
sut.

1.4 NHUNG THONG SO CO BAN CUA MAY BOM

Theo chirc ning ctia nd, bom dugc dic trung boi ba thong sd: luu lugng, cot ap (cot nude), cong suit.

e Luu luong: luu lugng ciia bom 1a lugng chat 1ong cap duoc trong mot don vi thoi gian, ky
hiéu: Q

Q = don vj thé tich / don vi thoi gian, m*/h, m’/s , I/s, v.v...

e Cot ap ctia bom: cdt 4p clia may bom 13 d6 gia co nang ciia mot don vi trong lugng chét 1ong
nhan dugc tr khi vao dén khi ra khéi may bom.

H= Era - Evéo

P, o VY

Era = — + + Zr
¥ 2g
P, oV,

Ev = — t + Zv
¥ 2g

Trong do
Oy, Oly H¢ ) van tde

P, V., Z; Ap luc, van tde va cao trinh dong chay khi ra khéi bom.
Py, Vy, Z, Ap luc, van toc va cao trinh dong chay khi vao bom.
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Hinh 1.1 So dd do cot ap cuia bom

Goi thanh phan thé nang 1a cot 4p tinh: H,

Vi
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Z,
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o g
o ¥
Hi=P:-P) v+ (Z- Z) 1-2)
va thanh phan dong ning 1a cot ap dong: Hy
2 2
Hd _ (ar Vr - G'VVV ) (1 _ 3)
2g
H=Hq+ H; (1-4)

Thi
e (Cong suit: 1a do gia ning luong mdi don vi trong luong chat long nhan duoc khi qua bom (tinh
bang Nm hay km) bang c6t 4p H. Toan bd d gia nang luong ma dong chdy nhin dugc khi qua

bom trong mot don vi thoi gian goi 14 cong sudt hitu ich: Ny,

Nh=GH (kgm/s)=yQH /102 (kw) (1-5)
Trong do ‘
H Tinh bang
G Tinh bang kg/s hay N/s
Q Tinh bang m?/s

vy Tinh bang kg/m’.

Ti s0 gifra cong suat hiru ich va cong suat yéu cau goi la hi¢u suat cua bom n

N»  yQH (1-6)

N 102N

Do d6, cong suét tiéu thu caa bom nhu sau:
H
Y Q (1-7)
102n

N:
1-4



1.5 PHAM VI SU DUNG CAC LOAI BOM

Bom thé tich thudong duoc sir dung véi cot ap cao va luu lugng nho. Bom pit tong co6 thé sir dung voi
cot ap dén 1000 w va cao hon. Bom réto, ren vit, rang khia gap nhiéu kho khin trong ché tao 6 truc
khi can ap luc cao nén khi str dung khi cot ap khong qua soat.
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Hinh 1.2 Khu vuc st dung céc kiéu bom khac nhau
Bom canh ¢ két cdu gon nhe dugc dung rong rai ¢ khu vuc cot ap thap va trung binh, luu lugng 16n.

Khu vuc st dung céc kiéu bom xem d6 thi Hinh 1.2 trong toa d¢ 16garit Q-H.
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CHUONG 2
BOM LY TAM

2.1 PHAN LOAI BOM LY TAM

Tuy thudc vao muc dich str dung, bom ly tdm c6 rat nhidu loai khac nhau. Su khac nhau co
ban gitta cac loai bom 1a vé két cau va cach quan 1y. Vi vy, phan loai bom ly tdm ciing ¢
nhiéu cach khac nhau. Bom ly tam co thé duoc phan loai theo cot ap, s6 banh xe cong tac,
theo vi tri truc va mot s cach khac.

2.1.1 Phan loai theo ¢t ap ciia bom

- Bom cot 4p thap H < 20 mét cot nude.
- Bom cot 4p trung binh  H = (20-60) mét ct nudc.
- Bom cot ap cao H > 60 mét cot nude.

2.1.2 Phén loai theo s6 banh xe cong tac

- Bom moét cap: trén truc bom chi 1ap mot banh xe cong tac.

- Bom nhiéu cép: trén truc bom lap tir hai banh xe cong tac trd 1én. Ty thudc vao gia tri
ot 4p yéu cau trén tryc bom c6 thé c6 hai, ba hodc boén banh xe..., khi dy twong tmg ta
c6 bom hai cip, ba cdp hodc bén cép... O nhitng bom nay, chét 1ong sau khi qua banh
xe clia cap thir nhat lai vao banh xe cta cap tht hai va ctr tiép tuc nhu vay cho dén hét.
Cot ap do bom tao nén bang tong cot ap cla timg banh xe.

2.1.3 Phan loai theo cach din chét 16ng vao banh xe

- Bom nudc vao mot phia (Hinh 2.1)

- Bom nudc vao hai phia (Hinh 2.58). Néu c6 cung gi tri cot 4p v6i bom nude vao mot
phia thi loai bom nay cho luu lugng 16m hon.

2.1.4 Phan loai theo vi tri truc bom
- Bom truc diing
- Bom truc ngang

2.1.5 Phan loai theo hé s ti toc

- Bom ti toc thip: hé s6 ti tdc ctia bom nam trong khoang 50-80 (50 < ng < 80)

- Bom ti toc trung binh: hé s6 ti tbc ctia bom nam trong khoang 80-150 (80 < n, < 150).
- Bom ti toc cao: hé sd ti tbe ciia bom nam trong khoang 150-300 (150 < n, < 300).

- Bom chéo: loai bom nay dong chay chuyén dong qua bom nghiéng véi truc mot goc o.

Haé s ti tbe ctia bom chéo nam trong khoang 300 - 500 (300 < ng < 500).

2.1.6 Phan loai theo muc dich str dung

- Bom nudc sach: 13 loai bom ly tim dung dé bom nudc it chat hoa tan; thudng dat ¢ hé
thdng cot nudc, hé théng tiéu, tudi trong ndng nghiép.

- Bom nudc thai: thuong dit & hé thong thoat nudc dé bom nude thai sinh hoat hodc san
xuat, bom nuéc ban & song ranh, hé méang...

- Bom nudc néng: dung dé bom nudc cé nhiét do tir 80°C tr¢ 1én.

- Bom hoa chit.

- Bom bun dat.
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Ngoai ra, c¢6 thé phan loai theo cach dan nudc ra khoi may bom, theo phuong phap dan
dong gitra déng co voi bom... Loai bom co két céu hoan thién, hiéu suat cao va dugc st
dung rong rai nhat hién nay 13 bom ly tAm ndi tryc tiép véi dong co va c6 bd phan dan nude
ra kiéu budng xoan.

2.2 SO PO CAU TAO VA NGUYEN TAC LAM VIEC CUA BOM LY TAM
Trén Hinh 2.1 trinh bay so do cau tao cua bom li tdm truc ngang, ki€éu cong x06n, loai mdt
cap.

Ve lai )
Hinh 2.1 So d6 cau tao bom ly tdm mot cap.

B6 phén chinh va quan trong nhit ciia bom ly tdm 1a banh xe cong tac (1), lap cd dinh trén
truc (2) banh xe cong tac gdm dia trude (3), dia sau (4). Gitra hai dia la cac canh (5), 6
chiéu cong nguoc voi chiéu quay cuia banh xe. Banh xe dugc dat trong budng xoan (6).
Chét 1ong duoc dan vao banh xe cong tic qua 6ng hat (7) va dan ra khoi bom, qua ong day
(8). Giira truc bom va vo dat vong bit (con goi 1a cum nap bit) dé ngian khong cho chat long
day ra ngoai.

Trude khi cho bom lam viéc 6ng hut va than bom phai duoc chira day nude. Khi banh xe
cong tac quay, dudi tic dung ctia bom li tam, chét 1ong chira diy trong kénh giira cac canh
chuyén dong tir tim ra chu vi va ra khoi banh xe véi van toc kha 16n, vao buéng xoan. Tai
day, su chuyen dong cua chat 1ong diéu hoa hé va theo chiéu dong chay, tiét dién budng
xodn ting dan, van téc chuyén dong cua chat 1ong giam dan dé bién mot phan ap luc dong
cia dong chay sau banh xe thanh ap luc dudi dang thé nang sau khi ra khoi budng xoin,
chat 16ng vao 6ng day va ra bé chua.

Khi chat 16ng bi day ra khoi ctra ra thi ¢ cira vao cua banh xe tao nén do chan khong. Duéi
tac dung cta ap suat khi quyén 1én mat chét 1ong trong bé hit, chat 1ong dang 1én qua éng
hat vao banh xe cong tac, tao nén dong chay lién tuc qua bom.

Trong bén ly tim qua trinh hat va day dién ra lién tuc, vi vay su cip chit long ciia bom
cling lién tuc va déu dan.

2.3 TRANG BI CUA MOT TO MAY BOM LY TAM o
Mot so mfiy bag gom d(f)ng co, bom Vf‘l cac trang bi cua bom: 6ng hut, ong day, van, khoa,
cac loai dong ho (4p ke, chan khong ke,...) nhu da mo ta trén Hinh 4.

e Gio chan rac: 1a mot tAm ludi duoc udn theo hinh tru, cé ddy, trén bé mit duc 16
hoic khe doc d6 ngin khong cho rac rudi 1an trong nudc bi men vao than bom.
Trudng hop bom ¢& nhé, moi bang cach d6 nudc vao than bom hodc nude 1ay tir
dng day thi trong gié chin rac dat van mot chiéu kiéu dia.

Néu bom nudc sach khong can dat gié chan rac. Khi dy & miéng vao 6ng hut dat phéu thu.

e Ong hat: ng hat nén bd tri ngan, chic chén, it thay doi hudng.

e Khoa trén 6ng hut: chi dit trong trudng hop bd tri nhiéu bom ma dng hut cta chung
noi voi nhau hodc bom dat thap hon myc nudce trong bé hut.

e Van mot chiéu trén 6ng ddy: khong cho nudc tu dng diy quay tré lai bom trong
truong hop bom dot ngot bi ding lai do mat dién hoic bd phan chuyén dong bi ket.
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e Khoa trén dng day: bd tri gin may bom dé ngit bom.

e Chan khong ké: dat trén 6ng hut, ké miéng hut ciia bom dé xac dinh chiéu cao hut
chan khong. Mit chan khong ké chia d6 theo mm thuy ngén hoic kG/cm?.

e Apké: dit trén Ong day, ké miéng (jéy clia bom dé xac dinh d¢ gia ap cua chat 1ong
sau khi ra khoi may bom. Mot &p ké chia dg theo at- mot - phe hoac kG/ cm’.

Luu lugng ké: dit trén dng day dé do luu lugng ciia bom.

Ngoai ra, trong mot sb truong hop trén dinh than bom con dit van xa khi khi moi bom, trén
ong day dat van an toan dé bao v¢ to may va duong ong khi xay ra strc va thay luc.

Hinh 2.2 So,dé bb tri trang bi cliia mot t6 may. .
1: Gid chan rac; 2: ong hut; 3: khoda trén ong hut; 4: van mot chiéu
5: Khoa trén ong day; 6: chan khong ke; 7: ap ke; 8: luu lugng ké

2.4 NHUNG BQ PHAN CHU YEU CUA BOM LY TAM
Nhfxng bd phan chu yéu cﬁg bO’m’ ly tdm la banh xe cong tac, bd phan hudng dong, truc, vo
bom, 6 truc va d€m mut chong tham.

Banh xe cong tac 1a bd phan quan trong nhat ctia may bom. N6 ¢6 nhiém vu truyén ning
lugng nhan dugc tir dong co cua chat 1dng.

Béanh xe cong tac dugc ché tao vdi loai dan nudc vao mot phia va loai dan nude vao hai
phia kiéu kin hodc kiéu hé.

Hinh 2.3 Béanh xe cong tac kiéu kin, ddn nudc vao mot phia.
1: Dia trudc; 2: Dia sau; 3: Canh; 4: Boc

Vé lai
Hinh 2.4 Banh xe cong tac kiéu hé, din nudc vao mot phia.

1: Canh ; 2: Bia; 3: Boc

V¢ lai N
Hinh 2.5 Banh xe cong tac, dan nudc vao hai phia.

Banh xe cong tac kiéu kin, din nudc vao mot phia (Hinh 2.3) gom dia trudc 1 (hay dia
ngoai) va dia sau 2 (hay dia trong).



Giira hai dia 1 cac canh banh xe cong tac c¢6 chiéu cong nguoc vai chiéu quay cia banh xe.
Tuy theo hé so ti toc thap hay cao ma bé mat canh c6 thé c6 mot hoac hai d§ cong. Gitra dia
2 ¢6 boc 4 dé lap truc bom.

Banh xe kiéu hé (Hinh 2.4), khac banh xe kiéu kin 1a khong c6 dia trudc, cac canh lap sat
v6i vo bom (c6 khe hd nho). Banh xe kiéu hd thuong dung véi nhitng bom bom chat 1ong
c6 hat (bom bun dat, bom cét séi nho,...) Doi khi cic bom giéng khoan ciing str dung loai
banh xe canh ho.

Banh xe dan nudc vao hai phia (Hinh 2.5), c6 hai dia ngoai, va mot dia trong. Boc lép truc
¢ dia trong. Banh xe nudc vao hai phia thuong dung véi nhitng bom luu lugng 16n n6 1lam
cho dic tinh 1am viéc cua bom tot hon. Vi canh dan nude vao banh xe nhu vay s€ khong
gay ra luc hudng truc khi bom 1am viéc va cho phép b tri hai gdi d truc ¢ hai phia banh
xe lam tang dJ cing viing ctia bom.

Banh xe cong tic cia bom ly tim thuong co 6-8 canh. Voi nhitng bom ding dé bom chat
long ban, bom bun dat, so6 canh banh xe it hon, thuong c6 2-4 canh.

Kich thudc phan dan dong ciia banh xe dugce xac dinh nho tinh toan thuy dong. Banh xe
chiu tadc dung cta nhiéu lyc, phan luc dong chay, lyc ly tAm va néu banh xe lap cang trén
truc thi con c6 luc tac dung tai cho lap.

Ngoai viéc thoa man cac yéu cau vé thuy dong ctia phan dan dong va vé do bén co khi, viéc
thiét ké banh xe phai tao nén dang thudn loi cho viéc dlc va gia cong co khi. Cong nghé
duc ngay nay cho phép ché tao banh xe cong tac c6 phan dan dong voi do chinh xac cao va
bé mat cac ranh sach khong can phai gia cong thém nita. Truong hop dac biét, doi khi
ngudi ta dung két cau banh xe dtic két hop voi han.

Vit liéu ché tao banh xe cdng tac ciia bom phai dap tmg dugc cac yéu cau t6 hop vé do bén
co hoc, d6 dan nd, tinh chdng an mon va chéng mai mon cao.

Tinh chét co hoc cua vat liéu phai dam bao do bén cua banh xe khong nhiing trong cac
diéu kién 1am viéc binh thuong ma ca trong nhitng che d6 dic biét co thé xuat hién khi 1am
viéc. Vat liéu khong nhirng bén ma con phai déo dé néu truong hop c6 vat tréi lot vao bom
thi khong lam hong banh xe. Do khe hé giita banh xe va dém chdng thim rat bé, nén banh
xe ¢6 thé bi cham tac thoi vao dém. Boi vay, vat li¢u banh xe phai c6 tinh chéng mai mon
t6t. Ngoai ra, vat liéu banh xe c6 thé bi hon ri do tinh chat hoa hoc va vi sinh vat ctia nudc.
Van toc dong chay rét 16n trong banh xe va khe ho cua dém chdng tham tao nén diéu kién
ric r01 cho sy lam viéc ctia vat liéu vé mat an mon va hon ri. Vat liéu banh xe phai c6 tinh
duc t6t va dé dang gia cong co khi.

Da s6 cac truong hop banh xe cong tac ché tao bang gang xam C415-32. Bom dung dé bom
hoa chat banh xe ché tao bang gang silic nhugc diém cua loai vat li¢u nay la rat don.

Nhitng may bom 16n, ap luc cao banh xe cong tac ché tao bang thép khong ri.

Nhirng bom bom chat 16ng c6 chira chat bot (bom nao than bun, bom bun dit...) banh xe
ché tao bang thép mangan c6 ning cao do cung.
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Trong thoi gian gan day, ngudi ta da bat dau sir dung chat déo va kinh hiru co 13 nhiing vat
liéu c6 tinh co hoc twong doi cao va chiu dugc tac dung ciia mdi truong khi thuc dé ché tao
banh xe cong tac.

Ong vao: ¢6 nhiém vu dan chét 1ong vao banh xe cong tac vai ton that thay luc nho nhat va
phan bo déu van toc dong chay theo tiét dién udt ctia miéng hut.

Céc bom thuong dugce ché tao véi ba loai 6ng vao: kiéu chop hudng truc (Hinh 2.6a), kiéu
ong cong dan nudc vao tur phia ong (Hinh 2.6b), ki€u nira xoan (Hinh 2.6c¢).

Ong vao kiéu chop hudng truc 13 loai don gian nhat va co ton that thary lyuc it nhat.
Loai nay dugc 4p dung khi banh xe cuia bom bd tri theo kiéu cong x6n. Két cau ong vao
theo ki€u nay lam tang kich thuéc may bom theo chiéu hudng truc

Vé lai
Hinh 2.6 So d6 bo phan din dong vao banh xe cong tic bom ly tAm.

a. Kicu hudng truc
b. Kiéu dan nudc vao tir phia bén
c. Kicu ntra xoan

Ong viao kiéu dan nudc tir phia bén t6n that thay lyc 16n hon ca nhung nd bao dam cho méy
bom lam viéc chac chan, viéc bo tri 6ng hut, ong day thuan tién.

Ong vao kiéu nira Xoén két cau phirc tap va ton that thuy lyc 16n hon so véi loai hinh chop
hudng tryc. Nhung ong vao loai nay cho phép giam nho kich thudc bién dang may bom
theo chiéu tryc va rat tién loi khi sir dung cho bom nudc vao hai phia, bom nhiéu cap.

Ong thao dong: nhiém vu ctia n6 1a dan chat l6ng sau khi ra khoi banh xe cong tac vao ong
day. Ong thao dong phai bao dam duoc hai yéu cau:

Thi nhat 1a bao dam dong chay dbi xtmg so véi truc khi ra khoi banh xe cong tac, do d6 tao
di€u kién cho dong chay tuwong do6i 6n dinh ¢ vung banh xe cong tac.

Thir hai 1a bién dong nang cua dong chay ¢ sau banh xe cong tac thanh ap nang. Binh
thuong & phan loc ciia éng thao co tir 1/4 dén 1/3 ¢4t nude dong nang cua banh xe bién
thanh ap nang. Ong thdo dong 1a mot bd phan rat quan trong ciia phan dan dong, n6 anh
huong 16n dén su hoan thién k¥ thuat ciia bom

Qng thdo dong thuong c6 3 loai chinh: ong théo kiéu xodn (H-1), dng thao kiéu canh (H-9),
ong thao kiéu vong khuyén.

C)ng thao kiéu xoan (buéng xoan) gom mot ranh X0an co tiét dién bat ky hoic tiét dién tron
va ong loe theo chleu dong chay trong rinh xoan, dién tich tiét dién ting dan theo su tang
luu lwong, con van téc trung binh cua dong chay thi lai giam dan. Sy giam van tdc chu yéu
x4y ra & phan 6ng loc sau ranh xodn. Ong thao kiéu xodn c6 dang chay luon hoan thién,
hiéu suét thuy luc cao, két cau don gian. N6 dugc str dung rong rai khong chi & bom mot
banh xe ma ca ¢ nhitng bom nhiéu banh xe.
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Ong thao kiéu canh Vé nguyén tic lam viéc ciing giéng ong thao xodn, sy khac nhau chi
yéu cta chung 1a vé cdu tao va cong nghé gia cong. Tiét dién ong thao canh c6 dang chir
nhat thuén tién cho vi¢c gia cong co khi. Trong ong thao canh c6 mét s6 ranh nam theo
vong tron. Mdi rdnh gdm phan xoan abc va phan loe hede. V& mit thuy luc, ong thao canh
c¢6 nhiéu nhugc diém hon so voi ong thao xoan. Khi che d6 lam viéc thay doi trong 6ng
thao canh xuét hién ton thit cuc bd do dong chay vao ong thdo bi Iéch hudng so véi tinh
toan. Vi thé, 6ng thao canh chi dung trong mot sd két cau bom nhiéu cap.

Ong thao kiéu vong khuyén 1a mot ranh tiét dién khong thay d6i nam xung quanh cira ra
ctia banh xe cong tac. Loai 6ng thao nay dung cho nhitng bom bom chét 1ong ban. Do tiét
dién ranh vong khuyén khong thay d6i nén van tdc chuyén dong trung binh cua chat 1ong &
céc tiét dién khac nhau s& khac nhau, tinh chat dbi xing ctia dong chay & day bi pha v, dan
dén sy tang ton that thuy luc va co thé xuat hién lyc ngang lam cong truc bom.

Ve lai 7
Hinh 2.7 So d6 ong thao kiéu canh.

Truc bom: thuong ché tao tur thép CT35, CT45. Néu bom 1am viéc v6i chét long c6 chtra
chat an mon, tryc ché tao bang thép khong ri. Kich thudc truc xac dinh tir diéu kién bén, tir
do bién dang cho phép dudi tic dung cta céc tai trong dong va tinh, va tir gia tri té1 han cua
s6 vong quay.

Banh xe cong tac dugc cd dinh trén tryc nho then va dai ¢ dinh vi. Trong nhiéu truong
hop, trén truc lap boc bao vé dé chong sy an mon va sy mai mon. O mot dau truc co lip
banh dai hoic nira khop ndi dé ndi véi truc dong co dién.

O truc: ¢ thé cung 6 lan hodc 6 truot dé chiu tai trong, 6 truc nao phu thudc vao vén tdc
quay O ng6ng truc phu tai va cong dy trir dé bom lam viée. O lan kich thudc nho gon, lip
rap don gian, thay thé dé dang nhung tudi tho kém 6 truot. Nhitng bom ¢& 16n, quan trong
la quay nhanh, thuong dung 6 trugt co trang mot 16p batit. Trong nhiéu truong hop khi bom
lam viéc v&i nudc lanh, nguoi ta dung 6 trugt cao su hay go.

V6 bom: tiy thudc vao tng suét co hoc, vo bom c6 thé dugc ché tao bang gang hodc thép
cacbon. V6 bom bao gdm nhing bd phan dé dan va thao dong chay ra khoi banh xe va ciing
dé nbi tat ca cac chi tiét khong chuyén dong thanh mot khéi chung. Phan dian dong ¢ bom
c6 ong thao kiéu xodn thuong duoc ché tao lién voi vo dic. Piéu d6 1am ranh c6 dang
thuén loi vé mit thuy dong va viéc gia cong co khi don gian dugc dén muc t6i da. Bom loai
VO x0dn €6 mat ghep cua vo thang goc véi truc (H-10) hoac nam ngang (H-11). Bom nhiéu
cap v6i dng thao kiéu canh do c6 sy lap lai cua céc chi tiét cung kiéu trong vo bom nén tao
diéu kién thuan tién cho viéc to chirc san xuat hang loat. Trong trudng hop do6 két cau vo
thuong duoc ché tao ting phan riéng biét (H-12) ghép lai theo cac mit phang vudng goc
v6i truc bom. Pidu do dam bao duoc su khit kin giita cac phan ghep cua vo nhimg gay kho
khan cho viéc lip rap toan bo vi viée 1ap vo va roto phai tién hanh dong thoi.

V¢ lai
Hinh 2.8

Hinh 2.9 Photo
Hinh 2.10 Photo
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Trén dau nbi 6ng hat va dng day co gia cong 16 dé lap chan khong ké va ap ké. Ngoai ra, ¢
phan trén cing ciia vo bom ciing c6 mot 16 dé sir dung khi van chuyén va dé mdi khi cho
bom lam viéc; & phan thip nhat ciing c6 mot 15 dé thao sach nudc trong than bom khi sira
chita hodc dung bom lau dai.

Pém chéng tham: gilta ctra vao cuia banh xe va vo bom c6 mot khe hé nho dé tranh su co
xat cua banh xe vao vo. Do sy chénh ap luc, c6 mot phan chat 16ng sau khi qua banh xe lai
quay lai miéng hat hodc cap trude (& bom nhiéu cép) qua khe ho nay. Pé giam nho luong
chat long nay, tai day nguoi ta dat nhimng vong dém chong thAm bang gang hodc dong c6
thé thay thé dugc khi hu hong. Pém c6 nhiéu kiéu: kiéu khe ho don gian, kiéu dich dic
hoic kiéu rang cua. Trén H-13 trinh bay so d0 bd tri dém chdng thdm kiéu khe hé don gian.
Khe h¢ giira cac vanh dém chdng tham thuong nam trong khoang 0,2 - 0,25 mm (xem hinh

13)
— ]

Hinh 2.11 So d6 dat dém chong tham

2.5 CHUYEN PONG CUA CHAT LONG TRONG BANH XE CONG TAC
CUA BOM LY TAM

Pé khao sat chuyén dong cua chat 16ng trong banh xe cong tac ciia bom ly tdm tir khi vao
dén khi ra khoi banh xe ta dua ra gia thiét: Banh xe c6 s6 canh nhiéu vo han va chat long 1a
chat 16ng 1y tuong. Nhu vdy, ¢6 nghia la quy dao chuyén dong cua cac phan tir chét long 1a
nhitng tia song song va c6 dang cong trung vdi dang cong cua canh.

Dé nhan duoc su chuyén dong cia chét 1ong trong banh xe cong tac ding vai thuc té, can
c6 su hiéu chinh hop 1y.

Gia sir da biét cac kich thude hinh hoc cua banh xe, luu luong ly thuyét Qu, toc do quay n.
Chét 1ong vao banh xe cong tac véi van tde tuyét ddi C;. Gia tri van téc khong ngimg duoc
tang 1én khi chat long chuyén dong qua cic ranh cta banh xe cong tac va dat dén gid tri C,
tai cura ra. Khi chuyen dong qua banh xe cong tac phan tu chat long dong thoi tham gia cac
chuyen dong: chuyen dong quay theo banh xe cong tac van téc vong U, chuyén dong tinh
tién doc theo bé mat canh véi van tdc tuong doi...

Sw vao banh xe cua dong chay
Trude khi vao banh xe, dong chay chuyén dong theo chiéu hudng truc. Khi bat dau vao
banh xe, dong chay co6 su doi chiéu tir hudng truc sang hudng tam.



Hinh 2.12 So do6 tam gidc van toc
Tai ctra vao cua banh xe, van toc vong cta cac phan chat 1dng

ntDin
U, = = R, 2-1
60

Van tbc tuong ddi w; c6 phuong tiép tuyén véi canh tai mép vao, tao véi tiép tuyén V(‘)ng
tron ban kinh Ry mot goc B ¢6 hudng ngugce véi van tdc vong U; (H-14). Vén toc tuyét doi
C bang tong hinh hoc van téc trong ddi vecto w va van téc vong vecto U

C=U + W 2-2)

Do thi van tée cua chit long khi bat dau vao va ra khoi banh xe cong tac dugc biéu dién
trén H-14 véi cac ky hi¢u

> >
o goc gitta C va U.
Cr thanh phan van téc hudng kinh (con goi la van toc kinh tuyén).
Cu thanh phan quay ciia van tdc tuyét doi.

Gia tri van tdc hudng kinh xac dinh theo cong thirc

Trong do

Chm — 2 2-3)
TElel(pl

@1 13 hé s6 co hep do tinh dén chiéu day canh tai cira vao, c6 thé lay tir 0,75 d6i v6i nhing
bom nho dén 0,83 do6i voi nhitng bom 16n.

Tai mép vao cua canh, trj s6 van tbc dong chay c6 thé bj mat lién tuc - chuyén tiép dot ngot
tr gia tri nay sang gia tri khac, géy hién tugng va dap khi chay vao canh. Khi do s€ lam
giam gié tri cot 4p do banh xe tao nén. Pé ngin ngira hién twong va dap khi chat long chay
vao banh xe khi thiét ké ché tao phai dam bao cho Cig =0, hu()’ng cua van tdc wy phai tlep
tuyén véi phuong ciia van toc twong dbi w; mot goc & = 3-8° ¢ ché do tinh toan, con &
nhiing trudng hop dic biét co thé 1y 16n hon (dén 15°)
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Suw ra khoi banh xe cua dong chay

Khi ra khoi banh xe, cac thanh phan van tdc cua dong chay ciing twong ty nhu khi vao.
Thanh phan quay cta van tc tuyét d6i C,, khi chuyén tir viing trong ra viing ngoai banh xe
khong co tri sb gian doan vi duong di ciia dong chay khong bi tac dung ctia ngoai luc nao
va né chuyén dong tu do theo quan tinh. Thanh phan hudng kinh cia van tdc tuyét dbi.
Trong do

Cor= L (2-4)
7 Dobogs

@> hé s6 co hep do cac canh & cira ra. Gia tri ¢, co thé 1ay tir 0,9 v6i nhitng bom nho dén
0,95 doi v6i nhitng bom 16n.

Vin toc twong ddi w,, theo so d6 s canh nhiéu vo han ciing c6 huéng tlep tuyén voi mep
ra cua canh, tao voi phuong van téc vong U, dudi mot goc B, theo chiéu ngugc véi chicu
van téc Uy. Tir do thi van toc (H-14)

Cor
W) = Tz_ 2-5)
T —oR, 2 -6)

60

Va van téc vong

Tong Van toe tuong d6i vecto w va van toc Vong vecto Uj ta O van toc tuyét d6i vecto C2
Van toc tuyét dbi vecto C, 1én phuong van toc quay U, ta c6 thanh phan quay cta van tdc
tuyét abi Cou.

Trong tinh toan ta coi nhu banh xe c6 sd canh nhiéu v0 han va gia thiét 1a huéng cua van
téc twong dbi khi ra khoi banh xe trung v6i phuong tiép tuyen tai mép ra cua canh con gia
tri Cy, 12 hang s6 & moi diém tai cira ra. Nhung tong diéu kién s6 canh hiru han, van toc
tuong ddi & cira ra s& khac nhau va gia tri trung binh ciia n6 s& chénh khoi hudng tiép tuyén
v6i canh vé gia tri goc P2 nho hon. Pidu d6 1am giam thanh phan quay ciia van tdc tuyét ddi
C24 so vOi C2400 (H—15)

W
| € 200 [E2N2W
B &2
E
czr:crzdmfnp
C2400)
- - .L}E

Hinh 2.13 D0 thi van toc dong chay khi ra khoi banh xe v6i s6 canh hiru han.
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2.6 PHUONG TRINH CO BAN CUA BOM LY TAM ,
Phuong trinh co ban ctia bom ly tdm chinh 1a phuong trinh cdt ap ly thuyét.

bé lap phuong trinh nay ta dua ra gia thiét: Chét 16ng 1a chat long 1y twong va banh Xe cong
tac c6 so canh nhleu v6 han. Piéu d6 c6 nghia 14 dong chay trong banh xe cong tac gom cac
dong nguyén t6 song song vdi nhau va song song voi bé mit canh banh xe, con van tdc cta
chung tai moi diém & cach tim khoang nhu nhau thi nhu nhau.

Ung dung dinh 1y co hoc vé biéq thién m6 men dong luong dbi voi dong chét 1ong chuyén
dong qua banh xe cong tac, cd the phat bicu nhu sau:

Bién thién m6 men dong luong cua khéi chat long chuyen dong qua banh xe cong tac trong
mot don vi thoi gian dbi véi truc quay cta banh xe bang tong mé men ngoai lyc tac dung
1én khdi chat 1ong d6 ddi véi truc quay, tirc 1a bang md men xoan trén truc banh xe cong
tac.
Xet mot dong nguyén t6 chuyén dong doc theo canh banh xe cong tac cua bom ly tam (H-
16). Xac dinh do bién thién mdé men dong lugng cua kh01 chét 16ng giira hai tiét dién vao
(1-1) vara (2-2) dbi véi truc quay O. Néu dong nguyén t6 ¢6 luu lugng dQ thi dong luong
cua no tai tiét dién 1-1 la:

dK1 = dl’l’lCl = Y/g dQC1
m khdiluong chat 1ong
Va tai tiét dién 2-2:

dK2 = dl’nC2 = Y/g dQC2

M6 men dong lugng cia dong nguyén t6 ddi véi truc quay ciia banh xe cong tac tai tiét dién
1-1 va2-2:

dM, =dK,l; =y/g dQ C R cosa,
dM2 = dK212 = ’Y/g dQ CszCOSGQ

Bién thién m6é men dong luong trong mdt don vi thoi gian cua dong nguyén to chat long
bang hi¢éu m6 men dong lugng tai clra ra; cira vao cua banh xe cong tac:

AM = dM2 - dM1
=7/g dQ (CaR,cos0, - CiR;cosa) 2-19)
Vi dé dua ra gia thiét nhu trén, bién thién mé men dong lugng cua toan bo khéi chat 1ong
chuyén dong qua banh xe cong tac trong mot don vi thoi gian bang tong bién thién mé men

dong lugng cua tat ca cac dong nguyén to:

2AM =2 v /g dQ (C3R,c0s0, - CiRjcosa)
= v/g Qi (CaRacosa; - CiRjcosa) 2-9
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Goi M 1a m6 men ngoai lyc, tirc 1a mé men X04n trén truc banh xe cong tac thi:
My = 2AM
My = 7/g Qi (CaRycosa, - CiRcosa) (2-10)
Nhan hai vé phuong trinh véi van tbe goc ®, nhan duogc:
My ® =v/g Qi (o CaRycosa; - o CRicosay) 2-11)

O day, My o chinh 14 cong suét (tinh bang kGm/s) str dung dé bién thanh ning luong cta
chat long.

My o =7 Qi Hite (2-12)
Trong d6
Qi lwu lwong 1y thuyét ciia may bom

Hy.  cotap ly thuyét véi sb canh banh xe nhiéu vo clng.
Tt Phuong trinh (2 — 11) va (2 — 12) rat ra:

Hy . = (o CaRycosa; - 0 CiRcosay) (2-13)
g

Ma

Q)] R]Z U1
O)Rz = Uz
CQCOSO(,Q = C2U
C1COSO(,1 = C1U

Thay céc gia tri vao phuong trinh (2.13)

_ (U2Cau - UiCry) 2-14)

g

It oo

Phuong trinh (2 — 14) 1a phwong trinh 1y thuyét co ban ctia bom ly tim do nha bac hoc Otk
tim ra.

Trong hau hét cac may bom, ngudi ta ¢ ging dam bao cho thanh phan van téc Cjy = 0.
Khi do

U,C
Hiw= ———— (2-15)

g
Tt phuong trinh co ban cua bom ly tdm ta thay muon tdng cot &p ctia bom thi tdng vén toc
U, bang cach tang dudng kinh banh xe cong tac hoac tang toc d§ quay cua banh xe, tang
thanh phan vén toc Coy nho tang géc o, va giam goc ;.



Cot ap thuc té cta bom ly tdm nho hon cdt ap 1y thuyét xac dinh theo phwong trinh co ban
(2 - 14) hoac (2 — 15). Do:

a. Bom lam viéc voi chat 10ng thuc nén ton tai strc can thiy luc, dé khac phuc strc can nay
mot phﬁn ap luc ctia bom bi ti€u hao di.

b. Khi 1ap phuong trinh co ban, ta coi banh xe cong tac co s6 canh nhiéu v6 han. Thyc té,
sd canh banh xe 13 hitu han. Vi Vay, quy dao chuyen dong ciia mot s6 phan tir chat 1ong
bi 1éch di so voi dang canh lam giam nho vén tdc tuyét d6i hodc thanh phan quay cua
van toc tuyét ddi. Piéu d6 1am cho 4 ap lyc may bom bi giam di.

Theo két qua cong trinh nghién ciru ciia S.S.Rudnhiev va G.F. Podxcuno, dé ké dén anh
hudng cua so6 canh hitu han va su lam viéc ciia bom véi chat long thuc, cot ap thuc té cua
bom dugc xac dinh theo cong thirc:

H=Kmnm Hite
Trong do

H cOt ap thuc té cia bom tinh br:ing m.c.n
1L hiéu sut thuy luc cia mdy bom. Tuy thudc vao két cau, chat luong ché
tao ma gia tri ciia né nam trong khoang 0,8-0,95.

K hé so tinh dén so canh hiru han
Theo két qua nghién ctru ctia vién si G.F. Padxcuna ndm 1931 thi:

K=1/[14Q2 ¢/Z)(1/1-[Ri/R2]))] 2-17)
Trong d6: hé s ¢ tinh theo cong thic

¢ =(0,55-0,65)+ 0,6 sin B,

Hé s6 nho 14y ddi v6i bom cé ty te thap. Hé s6 16n 14y ddi véi bom cb hé sb ty tc cao. Hé
s0 hi€u chinh nay con lay phu thugc vao do nham bé mat phan dan dong ctua banh xe, do

nham 16n thi 1ay hé s6 hiéu chinh 16n.

Pé tinh gan dung gia tri cot ap do bom ly tdm tao ra, c6 thé dung cong thirc:

H=a Uzz / g
Hay
H = 0,00028 o D*n* (2.18)
Trong do
o hé sb cot ap; cac bom c6 bd phan dan nudc ra kiéu xodn o = 0,35-0,5,
bom ¢6 bd phan dan nudc ra kiéu canh o = 0,45- 0,55.
D duong kinh ngoai cua banh xe tinh bang m.
n tbc dd quay ctia banh xe tinh bang v/ph.
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2.7 ANH HUONG CUA KET CAU CANH DAN PEN COT AP CUA BOM LY
TAM

Keét cau cua banh xe cong tac ndi chung va canh dan noi riéng cé anh hudng quyét dinh dén
cOt &p cia may bom ly tAm. Hinh dang canh cha yéu phu thudc vao goc vao B, va goc ra f3».

Nhu da khéao sat & 2.6, truong hop lgi nhét vé cot ap cua bom khi tam gidc van tde & ctra
vao 1a tam giac vuong (a; = 90°). Theo phuong trinh co ban ciia bom ly tim (2.15) thi goc
B1 khong anh huong truc ti€p dén cft ap cia bom. Tuy vy, néu tri s6 cua ; khong hop ly
s€ gay hién tugng va dap dong chay vdi canh tai ctra vao, lam gidm hi¢u suat va cdt ap cia
bom. Thuong thi B; = 15-30°.

HLoo = U2C2U /g
Tir tam giac véan téc (H-16) co:

Cou=U;-Cxrr cotg Bz (2 19)
Nhu vay, gia tri B> ¢6 anh hudng tryc tiép dén tri sd va phuong céac thanh phan vén tdc cia
dong chat long tai ctra ra cua banh xe, do d6 anh hudong quyét dinh dén cdt &p ciia may
bom.
Gia tri goc ra B, quyét dinh kiéu banh xe (H-17).
Khi B, < 90° ¢ cac canh cong sau (H-17a); B2 = 90° canh c6 mép ra hudng tim (H-17b); B,
> 90" canh udn cong vé phia trudc (H-17¢). Ta s& lan lugt nghién ciru cac loai banh xe véi

nhing kiéu canh nhu vay.

Theo cong thie (1.3) c6 thé viét dugc phuong trinh cdt 4p dong do banh xe cong tac cua
bom ly tdm tao nén:

Haw =(C2* - C %) / 2g (2.20)
Trong do

C,: van toc dong chay tai ctra ra cia banh xe.
C;: van toc dong chay tai ctra vao cua banh xe.

Bom ly tim thuong dugc ché tao co goc oy = 90° nén:
Ci=Cir

Va ngudi ta ¢6 gang dam bao cho thanh phan van téc hudng kinh C; hau nhu khong thay
doi tir ctra vao dén ctra ra cua banh xe. Vi the:

C1=Cir=Car (2.21)

Theo (2.10) c6 cot ap dong:
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Hio = (C2° - C%) / 2¢
Tir tam giac van toc (H-16) co:
sz - C2r2 = C2U2
Nén
Hgoo = Cot’
Theo phuong trinh co ban cé:
H:Ht+Hd:U2C2U/g
Ta khao sat ting loai banh xe cong tac tao nén voi cac kiéu canh dan trén.
Trén hinh -18, cac tam giac van toc xay dung cho ba kiéu banh xe di néu trénb voi diéu
kién: ching c6 goc B, kich thude ¢ ctra vao, luu lugng, s6 vong quay lam viéc n, dudng

kinh ngoai cia banh xe D; 1a nhu nhau. Nhu vady c6 nghia la ching c6 tam giac van toc &
ctra vao nhu nhau, ¢6 van toc vong C, bang nhau.

2

i Vé lai
Hinh 17  Cac kiéu bo tri canh dan

Khi B, <90%; Coy<U,
Nén C2U2 <U,Cyy va C22U / 2g < 172 Up,Cyy/ g

Do do6
Hgoo < Hytoo / 2 (2.22)

Nhu vay, banh xe cong tadc clia may bom c6 cac canh sau, tao nén cft ap chu yéu la cdt ap
tinh.

* KhiB,=90"; Cu=0,
C2U2 = UzCzU va C22U =1/2 U2C2U / g
Do d6

Heo = Hiwo /2 (2.23)
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Vé lai Hinh 18

Nhu vay, khi canh c6 mép ra hudng tam, cft ap toan phﬁn do banh xe cong tac tao nén gém
hai thanh phan cot ap dong va ¢t ap tinh bang nhau.

* Khi B, >90° Cou> U,
Nén Cou?/2g>12U,Cou/ g

Do do
Haw > Hito / 2 (2.24)

Nhu vay, khi cac canh cong trudc, cdt 4p toan phan do banh xe bom tao nén chi yéu la cot
ap dong. Trong truong hgp Coy = 2Us, ¢t 4p tinh s€ bang “0”

Hi. = Hiw = 1/g2U,Cou - (2Uy)* /2g=0
Néu tiép tuc tang goc B, 1én nira thi Coy > 2U,, lic d6 cot ap tinh s& co gia tri am.

Trong thuc té bom khong thé 1am viéc duge véi cot ap tinh H, ., < 0, vi khi d6 chirc ning
day chat 16ng ciia bom hoan toan khong co.

Do thi (H-19) biéu thi mdi quan hé giira cot ap 1y thuyét ctia bom va goc B, cho théy goc
B2 cang 16n thi cot ap 1y thuyét ciia bom cang 16m, kha nang truyen co nang cho chat long
cang nhiéu. Nhung trong ky thuat phai chua y giai quyét 1am thé nao dé €O nang truyén cho
chat 16ng c6 loi nhét va dap tng dugc cac yéu cau lam viéc khac nhau vé cot ap dong va cot
ap tinh. Bom ly tdm thuong lam viéc trong pham vi c¢6 quan h¢ cot ap tinh va cot ap toan
phan.

Hjp

1

!
=
Eormin D=5 RBomax

H,
1t ' H
Hy, Lt o

| Hitaot

&z

Hy

V¢ lai Hinh 19 Quan hé cua Hy, v&i goc B2
=(0,7-0,8) Hitoo (2.25)

Ung vai goc ra By = 15-30°, trudng hop dic biét co thé 1ay B, = 50°. Ttc 1 canh banh xe
cua bom ly tdm bao gio cling c6 dang cong sau.



Nhiém vu cia may bom 1a tao nén cot ap dudi dang cot ap tinh 1a chu yéu. Banh xe cong
tac v6i cac canh cong sau cho phép nhan duge tryc tiép phan 16n cot 4p dudi dang oot ap
tinh. Kénh gilra cac canh cong sau bién d6i déu hon so v6i cac canh cong trudc nén ton that
thity Iyc khi chat 1ong chuyén dong qua cc kénh nho hon, viéc dua cac canh ciing dé dang
hon. Néu str dung cac canh cong trudc, phai bién doi cot 4p dong thanh cot ap tinh. Didu do
gay kho khan, phuc tap cho viéc ché tao giy ton that thuy luc kha 16n khi bom lam viéc.

Vi nhiing ly do trén, trong Iinh vuc ché tao bom déu dung kiéu canh cong sau. Kiéu canh co
mép ra hudng tam va cong trudc duoc sir dung rong rai trong may nén khi va quat gio.

2.8 LUU LUQNG CUA BOM LY TAM
Lueu lwong 1y thuyét

Theo phuong trinh luu lugng, luu lugng 1y thuyét cia bom ly tim duge xac dinh theo cong
thirc:

Qi =FCyp (m’/s) (2.26)
Trong do
F dién tich tiét dién u6t ciia dong chay

Cw  vén tdc trung binh ciia dong chay, thang goc véi tiét dién F.
Dién tich tiét dién wdt ciia dong chay khi ra khoi banh xe cong tac bom ly tim chinh 1a dién
tich ctra ra cia banh xe. Néu cho rang banh xe cong tac c6d so6 canh nhi€u vo cung va mong
vO cung thi dién tich nay c6 thé tinh nhu dién tich mét mat try (H-5), c6 duong kinh D,,
chiéu cao by:

F=nxn D2b2

Vian tdc thang goc voi tiét dién dong chay tai ctra ra ctia banh xe chinh 1a thanh phan van
toc huong kinh:

Cy, = C, sinayp

Theo so do sO canh nhiéu vo han thanh phan van toc nay cé gia tri nhu nhau tai moi diém
cua tiét dién dong chdy & cira ra banh xe.

Luu luong 1y thuyét ctia bom ly tdm dugc xac dinh theo cong thirc:
Qi= mDy by Cyy (2.27)

Hodc tinh tai tiét dién vao cta banh xe
Q= Dy by Cyy

Luu lwong thuc té
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Do banh xe cong tac c6 s canh hitu han, do co ton that trong qua trinh lam viéc nén luu
luong thuc té cia may bom nho hon luu lugng 1y thuyét. Nhitng ton that luu lwong nay
duoc ké dén qua mot dai lugng goi 13 hiéu sudt thé tich nrr. Luu luong thuc té ctia may
bom xac dinh theo cong thirc:

Q= nrr Qu (2.28)
Gia trj cua hiéu suat thé tich thudng nam trong khoang 0,95 - 0,97 (xem 2.11)

2.9 CHIEU CAO HUT

Chiéu cao hit 1a dic tinh vé mat xay dung cia may bom, n6 quyét dinh cao trinh bd tri td
may trong tram bom. Vi thé né c6 anh huong dén gia thanh xay dung nha tram. V& chiéu
cao hit c6 hai khai niém: chiéu cao hut dia hinh va chiéu cao hat gi6i han.

Chiéu cao hit dia hinh 13 hiéu cao trinh truc bom va cao trinh mit thoang ty do trong thuc
té ma bom hut chat 16ng (H-20)

Ha" =271 - Zo

Chat long chuyén dong tir mat thoang tu do ¢6 ap suat P, /v vao dén banh xe ciia bom la do
thé ning ban dau. Cong dé nang nude 1én chiéu cao Hdh va khic phuc strc can ctia dng hut
hy s& lam giam trir ning trong chat long co do ap suét trong chat 1ong tai ctra vao banh xe
giam dén P,/ y. P chénh giita ap sudt khi quyén trén mat hat va ap suat tuyét ddi tai cira
vao banh xe cong tac goi 1a do giam chan khong hay chiéu cao hat chan khong duoc do
bang chan khong ké.

=(Pa-P)/y  (m)
Trong do
P, ap sué:lt khi quyén, do bang kG/m”

P, ap sudt tai cira vao banh xe, do bang kG/m’

trong luong riéng cua chat l6ng, do bang kG/m?; (véi nudc y = 1000kG/m”)
Ha'  chiéu cao hut chan khéng, do bang m.c.n

Chiéu cao hut chan khong cho phép ciia cac loai bom khac nhau thi khac nhau, nd c6 thé c6
gia tri am hodc duong va do nha may ché tao xac dinh, cho trong 1y lich bom.

Céc gia tri ndy c6 thé xac dinh bang phuong phap tinh toan.

Viét phuong trinh Bécnuli cho mat cat 1-1 va 0-0 (H-20) ¢6

zl_ F
=.
v =]




V& lai Hinh 20 X4c dinh chiéu cao hat
PJ/ v+ Vo 2g=Pi/y+Z,+V’2g+h,
Trong do
Vo véan tép dong chay ¢ mat thoang ty do trong bé, do bang m/s.
hy ton that thuy luc trong ong hit, do bang m.
Vi van toc dong chdy tai ctra vao banh xe, do bang m/s.
Gié tri V rét nho nén c6 thé bé qua thanh phan Vo2 g.
Do do
Ha' = Z, =(P,-P))/y-hy- Vi*2g (2.29)
Hay Ha"=Hg" - hy - V\22g (2.30)
Tir d6 ¢6 cong thice tinh chiéu cao hut chan khong giGi han
Ho = Han" + hy + V%/2g (2.31)

Pé khong xay ra hién tuong xam thyc, chiéu cao hut chan khong gidi han ciia may bom
phai luén luén nhé hon gié tri tinh theo cong thirc (2.29) mdt lugng dy trir xam thyc: Ahy.

Ha®" = Hy" - Ay (2.32)

Gi4 tri chiéu cao hut giéi han cho trong 1y lich bom hoic s6 tay may bom thuong dugc xac
dinh theo diéu kién ap suit khi quyén bang 10 m.c.n va nhiét do chit 1ong bang 20°C. Khi
ap suét khi quyén va nhiét do chat long khéc di thi d§ du trlt xam thuc cting khéac di. Lac
d6, chiéu cao hut giéi han ctia may bom duoc xac dinh theo cong thuc:

Hod" = (Ha)s-10+P,/y+024 -k (2.33)
Trong do
(Haf")schidu cao hit chan khong giéi han tra theo sd tay may bom.
P./y ép sué’t khi quyén twong Gmg v6i cao trinh bé tri may bom, tra bang (2 -1)
0,24 ap suﬁ}t h()a hoi cua nudc & nhief;t do 20°C.
k¢ ap suat boc hoi bao hoa cua chat 1ong ¢ nhiét d6 t, tra theo bang (2-2)

10 ap suat khi quyén ¢ diéu kién binh thuong.

Bang 2-1 Gi4 tri ap suat khi quyén P,/ y theo cao trinh mat dat

Cao trinh | - 0 10 [20 [30 [40 [50 [60 |70 [800 [90 | 100 [ 1500 | 2000
mit dat 800 0 |0 [0 |0 |0 [0 |O 0 |0

(m)

P, /vy 11, {10, [10,]10,[10 [9,8]97[9,6[9,5[94 [93[92 [86 |84
(m.c.H) 3 3
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Béang 2-2 Gia tri 4p suit bdc hoi bio hoa hy theo nhiét dé nudc

t °C) 5 110 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90

(m.c.H)

hy 0,09 | 0,12 | 0,24 | 0,43 | 0,75 | 1,25 | 2,02 | 3,17 | 4,82 | 7,14 | 10,33

Ton thét cot ap trong 6ng hut gé)m tdn that doc duong va tdn that cuc bo, duoc xac dinh
theo cong thuec:

hy=il+X & V*/2g (2.34)
Trong do
1 tdn that cot ap don vi tinh theo chiéu dai éng, c6 thé tra theo bang tinh
toan thuy luc cua Phé-do-rop va Von-kop hodc Sé-vé-1ép.
1 chiéu dai 6ng hut.
> &  tong hé so ton that cuc bo.
\Y van toc chuyén dong cua nudc tai nhitng cho gay ra ton that cuc bg.

Cong thuc (2.30), (2.23) va (2.24) cho phép xac dinh dugc cao trinh bb tri truc bom véi day
du do chinh xac can thiét.

2.10 CQT AP CUA MAY BOM ‘
Trong 1.4 da c6 nhitng khao sat so bo vé cdt ap toan phan cia bom

Cot ap toan pl}én ctia bom ly tdm 14 ning luong don vi ning luong cua 1 kg chat 1ong, do
may bom truyén cho. Gia tri nang lugng nay dugc do sat clra vao, clra ra cua banh xe bom,
don vi do 1a mét cot nude va ky hiéu 1a H.
Véi so dd H-21, theo cong thire (1-1) ta c6

H=E;-E =(P,-P))/y+ (V- V)% /2g

< a T
B
1 = PQ%

-
iy I
[

Hinh 21 So d6 xac dinh cot 4p may bom
C: chan khong ké&; A: ap ké

Do chan khong ¢ cira vao may bom duogc do bang chan khong ké C, thuong c6 thang chia
d6 theo kG/cm®. Aup suat tuyét dbi ctia chit 1ong khi vao may bom tinh theo cong thc:

Py /y=(P,-P)/y*10* mcn

Thay gia tri Py, P, vao cong thirc tinh ¢t ap & trén co:
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H=(P,+P.)/y*10* + (V.- V/)2g (m)
Véi nuée y = 10° kg/m’ nén
H=10P, + 10P, + (V,* - V,))/2g (m) (2.35)

Néu sb do cua chan khong ké va ap ké tinh bang m.c.n va ¢ gia tri 1a Mc , M, thi cong
thtrc (2.35) c6 dang:

H=Ma+Mc+ (V2" - Vi)i2g (m) (2.36)
Nhu Va}{, cOt ap toan phén ciia may bom khi 4p ké va chan khong ké bd tri trong mGt mat
phéang ndm ngang (H-21) bang tong s do cua ap ke, chan khong k€ va hiéu s6 ¢t ap luu
toc & cua ra, clra vao cua may bom.
Khi thiét ké tram bom, cot ap toan phﬁn cua may bom xac dinh theo cong thirc:

H= Hdhh + Hdhd + hy, + hyg (m) (2.37)
Nhu Vay, cot ap can thiét cia may bom bang tong chiéu cao hit va chleu cao diy dia hinh
cong voi tong ton that cot ap khi chat 1ong chuyén dong tir bé chira vao dng hat dén khi ra

khoi miéng 6ng day.

Trén H - 22a, 22b, 22¢ gidi thiéu mot s6 so d0 mic déng hd do ap luc.
Khi &p ke va chan khong ke bo tri nhu H-22a, ¢t &p cua bom tinh theo cong thuc:

H=Mj+Mc+X+(V2-VHR2g  (m) (2.38)

(ACRE
o

crr 2
Zl,!\'i/mmlH B
‘LAK

H-22b

H-22a

| —
4] .
o P
Hﬁh =
rﬂln’ b E—
7]

H -22¢

Theo so d6 H-22b ¢6 cong thirc tinh:
H=Mu+Mc-2+ (V) -ViH)2g (m) (2.39)

Néu tryc may bom dat thap hon muc nudc trong bé hit thi trén dau ndi dng hat dat ap ké
(H-22c¢). Khi do:
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H=Ma, - My + 2+ (V2* - ViH)2g (m) (2.40)
Trong do

My, chi scf) cua ap ké: trén daflu nf}i éng day, do bﬁng m.c.n

My, chi s0 cua ap ke trén dau ndi ong hut, do bang m.c.n

2 khoang cach lap dit gitra hai ap ké theo chiéu thang dimg, do bang m.

2.11 CONG SUAT VA HIEU SUAT CUA MAY BOM

Theo (1-5) c6 cong thire tinh cong suét hitu ich ciia may bom.

Ny,=yQH/102 kw (2.41)
Hay
Nh= yQH/75 ma luc
Trong do
Q luu luong ciia may bom, tinh bang m’ /s.
H cOt &p toan phan ctia may bom, tinh bang m.c.n
y trong lwong riéng cia chét 1ong, tinh bang kG/m”. (véi nude ¢ nhiét do

5-40°C thi y = 10°kg/m’).
Néu trong lwong riéng tinh bang N/m’ thi
N,=vQH/10® kw.

Do c6 mot phan ning lugng bi ton that trong qua trinh 1am viéc nén cong suat trén truc bao
gi0 cling 16n hon cong suat hitu ich.

N=yQH/102n kw (2.42)
n hiéu suit toan phan ctia may bom

bé dam bao cho t6 may lam viéc chac chan, tin cdy thi cong suat dinh mirc ciia dong co dan
dong phai 16n hon cong suat trén truc bom.

Néu truc bom ndi véi truc dong co bang khép ndi thi cong suat dong co cé tinh theo cong
thure

Nec =kN=kyQH/102n kw (2.43)

k: hé s0 du trir cong suat. Gid tri cia nd lay phu thudc vao loai may bom, dong co va cong
suat lam viéc. Nén chon hé s0 k c6 gia tri 16n hon hodc bang cac gia tri néu ra dudi day:

N<2 1,5
2 <NXZ5 1,5-1,25
5 <N<50 1,25-1,15
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50 <N <100 1.15- 1,05
N>100 1,05

Néu truc bom ndi véi truc ddng co qua boi truyén dai hodc banh rang thi cong suit dong co
tinh theo cong thirc:

Nee =k y QH /1021114 (2.44)
NTd hiéu suét bd truyén

Tir (2.42) ¢6 cong thirc tinh hiéu suat toan phan cia may bom
n=Nn/N (2.45)

Hiéu suat cia may bom la mot ddi twong ké dén céc loai ton that: thé tich, co khi, thuy luc
phat sinh khi may bom truyén nang lugng cho chat long. Céc loai ton that dugc nghién clru
bang nhi¢u phuong phap ly thuyét va thuc nghiém khac nhau.

Ton that thé tich

Theo khe ho giira roto va stato & bén trong bom, xuét hién 10 ri gy nén su ton that luu
luong ctua may bom, doi khi con gy nén ton that thiry lyc phu. Tuy theo két cau cua ting
loai bom, ton thét thé tich xuat hién ¢ nhimg vi tri khac nhau. Pién hinh 13 ton that & dém
chdng tham phia trudc banh xe Q. Ngoai ra con xuét hién ro ri & hé thdng can bang luc
doc truc Q, & dém chdng thim cua bich banh xe Q3.

Luu lugng 1o 1i Qy, duge xac dinh khi tinh toan hé théng can bang luc doc truc.

Luu luong 10 ri Q3 ddi v6i bom mot cip co thé bo qua, luu luong nay chi dang ké trong
bom nhiéu cap.

Luu lugng 1o ri Qy 1a dédng ké hon ca. Nguyén nhan ctia sy 10 ri nay 1a do sy chénh léch ap
suit tai ctra ra P, va ctra vao P; cta dong chat 1ong lam xuat hién mét luu luong Q1 quay
trd lai cira vao banh xe (H-23). Xét dém chdng tham co dang vanh khan (H-23). Coi 10 ri
nhu mot trang thai chay qua 16 vanh khan.

Qi = pfV2g (P;-Py)/ vy = uDimb\2g Hy; (2.46)
Trong do

g tiét dién ngang ctia khe, bang nD, b.

1) hé sb luu luong

Dy duong kinh cia dém chéng thim

b chiéu rong khe ho hudng kinh cia vong dém (thuong thi b = 0,2- 0,3 mm)
Hpi=(P;-Py) /. Tén that cot 4p trong dém chdng tham.

P; ap luc & phia trudc dém chdng thim.

P, ap luc & phia sau (cira vao banh xe) dém chdng thim
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Hinh 23 So d6 tinh toan luu luong ro ri & banh xe
Co thé tich ton that cot ap H,i qua cot ap tinh cua bom
H,i = H,- Uy* /8g * (Ry/Ry)* * [1 - (Ri / Ro)’]
Hiéu sudt thé tich ctia bom tinh theo cong thiic
nrr=Q/(Q+X Q) (2.47)
Tén that co khi

Cong suét do dong co truy?:n cho bom 16n hon cong suat do banh xe truyén cho dong chét
long mot lugng bang ton that co khi N¢. Ton that co khi trong bom phan 1am ba loai chinh:

Nc=Nci1 + Ne2 + Nes
Nci  ton that do ma sat mit ngoai banh xe voi chét 1ong.

Nc2  ton that do ma sat trong cac vong tip chéng thim.
Ncs  ton that do ma sat trong 6 truc.

Cong suit ma sat mit ngoai banh xe véi chat 1ong gdm cong sut ma sat cia mat canh va
phan tru cua vanh ngoai banh xe (H-23) duogc tinh theo cong thurc:

Ner =107 (1,13 11°D* + 3,14 10°c L wR?) (2.48)
Viéc nghién ctru ton thit cong sudt trong cac vong tap chdéng thim (H-24) chua duoc

nghién ctru nhiéu do tinh chat vat 1y mudn hinh, mudn vé cua vat liéu d€m va mat lam viéc
cua truc.

U Y

?i_,a

Hinh 24 So d6 cum bich ép tap
1 Truc bom; 2 vong tup; 3 vo bom; 4 bich ép tip

Do tinh déo cua vat liéu dém 16t, ap luc doc truc bién thanh ap luc hudng tdm tac dung 1én
truc va mat trong cua hop chén gay ton that co khi. Cong suat ton that co khi ¢ day duoc
x4c dinh theo cong thirc:

Nez=7mn/30 * s / 102 * py/ps Po e V5 (1 -2 V5) kw  (2.49)

Trong do
Py ap suat du trong vo, tinh bﬁpg kG/m’
r ban kinh ngang truc, tinh bang m
S chi¢u day mot 16p dém tinh bang m
T8 hé¢ s6 ma sat dong

=/ k voi k 1 hé s6 dic trung cho tinh chat hiéu suét co khi cia may bom.
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Nek = (N -Ne) /N =7 (Q+2Q,) Hy /DN (2.50)

Tén that thity lic

Tén that thay lyc trong may bom c6 thé chia ra 1am hai loai: ton that do ma sat cta chat
l6ng véi bé mat kénh dan giira cac banh xe va trong bd phan din dong canh, ton that do tao
thanh xody trén bé mat canh khi c6 chuyén dong khong on dinh va doi khi quay c6 trong
chuyén dong on dinh (H-25)

s
[e )t @

T
Hinh 25

Tbn that nay lam gidm cgt 4p ctia bom di mot luwong h. Cot ap thuc té cua may bom
H=Hy -h
Hy nang lugng dong chay nhén dugc tir banh xe bom.
Do hoan thién vé mat thuy luc cia bom dugc danh gia br:ing hiéu suit thuy luc
M = H/ Hy (2.51)
Tu (2.47) va (2.50) ¢o
nex =y(Q + £Q) Hi(/ 102 N = (Q+ SQ)Hy / QH

Nek =N/ Nz Nrr (2.52)

Do d6, hi€u suat toan phan cua may bom

M =MNck NaNtT (2.53)

Céc ton that thé tich, co khi thi dé nghién ctru bang thyc nghiém ciing nhu bang tinh toan.
Vén dé phtic tap nhét 1a xac dinh t6n that thuy lyc. Xéac dinh loai ton that nay bang thuc
nghiém gdp rat nhiéu kho khan, bang tinh toan thi van chua c¢6 dugc nhitng phuong phép
hoan chinh. Vi hiéu suét toan phan 1, hiéu suét thé tich nrr c6 thé xac dinh duoc bang tinh
toan hodc thi nghiém nén vi¢c tinh hiéu suét thuy luc thuong dugc thuc hién br:ing cach tach
ra tir phuong trinh can bang niang luong chung (2.53).

2.12 LUAT TUONG TU TRONG BOM LY TAM

Trong linh vyuc khao sat thiét ké, ché tao may thuy lyc néi chung va may bom ly tim noi
riéng, luat tuong tu dugc tng dung rong rai va cé hi¢u qua. Cac may bom noi chung dugc
ché tao theo may mé hinh da duoc thi nghiém. Hai may ndy twong tw v6i nhau theo chuan
tuong tu. Sy chuyén dong cua chat 1ong trong banh xe cong tac phu thudc vao cac yéu tb
hinh hoc, dong hoc va dong luc hoc. Vi vay, hai may bom tuong tu phai thoa man cac tiéu
chudn twong ty tong quat cua hai may thuy luc lam viéc voi chat 1ong thyc 13 twong tu vé
hinh hoc, dong hoc va dong luc hoc.
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Hai may nguyén hinh N va mé hinh M tuong ty vé hinh hoc, nghia 13 chtng phai c6 goc dit
canh nhu nhau, c6 cac kich thudc tuong tng ti 1€ v4i nhau (ké ca d¢ bong bé mat)

oM = ON

BM = BN
DM / DN = bM/bN = LM/LN = }\,L = const
AL 13 chuan tuwong tu hinh hoc

Hai may N va M tuong ty dong hoc khi ché d6 dong chay trong ching nhu nhau, nghia I3
céc tam gidc van toc twong ng cla ching dong dang

Cvm/Cn=Um/Un=wpm/WNn=Av=const

Av 1a chuan tuong tu dong hoc.
Hai may N va M tuong tu dong hoc khi ti 1¢ cac lyc tac dung 1én cac phan tir twong (mg ctia
banh xe cong tdc bang nhau, nghia la trang thai chdy cua dong chat 1dng trong hai may nhu
nhau:

Rem = Ren
Thong thuong cac may thuy luc déu co dong chay trong no nam trong khu vuc binh
phuong strc can nén ton that thuy luc khong phu thudc vao so R¢ ma phu thude vao do
bong bé mit chi tiét, luat twong tu ddi véi may bom chi quy vé tuong ty hinh hoc va dong

hoc.

Dé 1ap cong thirc tuong ty ding cho cic mdy bom, gia thiét ring, hé s6 hiéu chinh vé sb
canh va hiéu suat cia hai bom dong dang nhu nhau.

Vé cot ap, co6 quan hé¢

Hym/Hy = UamCoum / UanCoun
Uom / Uan = Coum/ Coun = Ay

Ma U=nDn/ 60

Trong do

D duong kinh banh xe cong tac

n s0 vong quay trong mdt phut cia banh xe cong tac.
Vi vay co

Huy / Hy = (Dw/Dy)? (nw/nn)* (2.54)

Vé luu lugng, c6 quan hé
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Qm/Qn = (1 Dab2Cor n1)M / (8 D2baCor )N Dam/Dan® bam/ban™ Corm / Con
Theo luat tuong tu ta cd
Dom / Dan = bam / ban

Va
Com / Comn = (Dam/Dan)* (nm / nny)

Vi vay
Qum / Qn = (Dw/Dy)’ (/) (2.55)

Vé cong suét, c6 quan h¢

Num /Ny = (ym/ ) * (Qw/Qn)* (Hm / Hy)
Hai bom tuong tu phai lam viéc vdi cong sut chit long nén

Y™ =7V~ ; Tur (2.54) va (2.55) ¢6

Ny / Ny = (Dy/Dy)’ * (ny / 11x) (2.56)

Céc cong thirc (2.54), (2.55) va (2.56) cho biét luat tuong tu trong bom ly tdm. Luét tuong
tu cho phép tinh toan cac bom méi dua trén bom mau da c6 san vdoi do chinh xac cao, cho
phép nghién ctru mdt loai bom mai dua trén bom md hinh c¢6 kich thudc nhé hon nhiéu cho

phép thi nghiém may bom véi s6 vong quay khac nhau.

Luat tuong tu chi 4p dung khi cdc may bom lam viéc vdi cung mot loai chét long va kich
thudc cua chiing khong 16n hon nhau nhiéu (A, < 2-3)

2.13 HE SO TY TOC

Haé s6 ti tdc ng ctia banh xe cong tac 1a sb vong quay ctia mot banh xe mé hinh tuong ty véi
banh xe cong tac dang xét nhung banh xe cong tdc mo hinh do c6 luu lugng Qs = 75 I/s va
cot ap Hg = 1Im.

Hé sb ti téc cling 1a mot chuan twong tu cia cic loai banh xe khac nhau. Theo (2.54)
va(2.56) co

Qs/Q =0,075/Q = (ns / n) (Dg/D)’
Hs/H =1/H = (ng/n)*(Ds/D)*

Tir d6 suy ra
ns = 3,65n Q" / H** (2.57)

Trong do
s6 vong quay ctia bom dang xét tinh bang V/ph.

n
Q luu lugng ciia bom dang xeét, tinh bang m’/s.
H cOt &p cia bom dang xét, tinh bang m.
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V61 may bom c6 banh xe cong tac nudce vao hai phia thi khi tinh hé s ti toc theo cong thirc
(2.57) luu luong lay bang Q/2.

Tir luat twong tu va cong thirc (2.57) d& dang nhén thay rang, hé sb ti tolc ng luén ludn
khong doi v6i moi ché d6 1am viéc ctia may bom, n6 chi phu thudc vao két cdu cia banh xe
cong tac. Pé viéc tinh toan chinh xac nén ldy céac gi tri luu luong va cot ap ing voi ché do
1am viéc t6i uvu dé dua vao cong thire tinh. Tir cong thic ciing thiy rang banh xe cong tac
¢6 hé sb ti toe cang nho thi ti sé Q/H cang nho.

Heé s ti toc 1a mot thong sb tong hop dic trung cho banh xe cong tac ciia may bom. Hé sd ti
toc dugc ing dung dé phan loai va so sanh cac nhom banh xe cong tac khac nhau cia bom
li tAm va bom hudng truc, dé nghién ctru, lya chon may bom c6 lgi nhat vé luu lugng va cot
ap.

Bang 2-3 Cho céc kiéu banh xe cong tac phu thudc vao hé sb ti toc ng va cac gia tri so bo
cua DQ/D().

Bang 2-3
Leai Edm ly tdm Hutdng
boim T.t3c chd m| T.t8c Thinh T.t&c nhanh Chéo truc truc
T 1= o Iy, Dy i Oy
amng =235 | 5 =2 C LE LA B 21 et = 0.6-0.8
kKinh
T S0 - 20 280 - 150 150 - 350 350 - 500 SO0 - 1500
i -
banh 1
I I
e 2
2 Dl
|y

Nhin vao bang 2-3 thiy hé sd ti téc cang cao, cang c6 kha ning giam nho kich thudc may
bom va gia thanh ché tao. Do do, két céu ciia may gon nhe hon va viéc sir dung ciing chic
chan hon. Tuy vay, vige tang hé s ti toc lai dan dén viéc giam chiéu cao hat cia may bom.
Vi thé , viéc ting hé s ti toc bi han ché.

2.14 QUAN HE TUONG TU TRONG MOT BOM LY TAM

Ngoai nhitng img dung di néu & phan trén, luat trong tu con duoc tmg dung trong thyc té
stt dung bom ly tdm dé nghién ctru quan hé twong tu trong mot may bom. D6 1a quan hé
giita toc do quay n (hodc dudng kinh banh xe D, trong luong riéng cua chét long y) véi cac
thong s6 1am viéc khéac cua bom Q, N, H khi n (hodc D, y) thay ddi.

Khi sb vong quay n cua may bom thay d6i s& dan dén su thay d6i luu luong Q, cot ap H va
cong suét tiéu thy N cia may bom. Thyc nghiém chimg t0 rang khi s6 vong quay dinh mirc
ctia bom thay ddi it (dudi 50% s6 vong quay dinh mirc) thi hiéu sudt ciia may bom thay d6i
rat it va c6 thé coi nhu 1 = const. Hon nita, cic thanh phan van toc déu ti 1& véi sé vong
quay nén khi tbc 6 quay thay doi thi tam gidc van tdc tuong tng s& dong dang voi nhau.
Vi vay céc ché d6 1am viéc khac nhau ciia mot bom khi sé vong quay thay di it c¢6 thé xem
nhu 1a truong hop tuong tu.

2-27



Goi Q, N, H la luu lugng, cong suét, cot ap tuong Ung voi s6 vong quay n va Q, Hy, N; 1a
luu lugng, cot ap, cong suat ung voi sO vong quay nj, Tur (2.54), (2.55) va (2.56) véi n
khong doi co:

H/H,=(@/n) (2.58)
Q/Qi=n/m (2.59)
N/N; =(n/n) (2.60)

Khi thay d6i duong kinh ngoai cua banh xe cong tac (got banh xe) cac thong s6 lam viéc
cua bom cling thay d6i. Pbi véi cac loai bom vo xodn nguoi ta got banh xe bang cach tién
nho vanh ngoai banh xe. Cac bom c6 bd phan hudng dong hoic dém chéng thim & vanh
ngoai banh xe thi chi cit bét canh dén duong kinh yéu cau.

Goi Q, H, N 1a luu luong, cot 4p, cong suét ciia bom tng voi duong kinh banh xe ban dau
1a D va Qy, Hy, Ny la luu lugng, cot ap, cong suat khi duong kinh banh xe da got dén Dy.
Quy udc rang khi got banh xe chiéu rong cira ra b va sd vong quay n khong thay doi. Theo
(2.54), (2.55) va (2.56) co:

Hy/H = (D,/D)’ (2.61)
Q,/Q =(Dy/D)’ (2.62)
N, /N = (D,/D)’ (2.63)

Véi cac banh xe bom ly tAm ¢ ng < 150 thi két qua tot nhat nhan duoc tinh theo cong thirc
Q,/Q=D,/D (2.64)

Khi got banh xe, hi¢u suét cua bom c6 thé tinh lai theo cong thtrc:
e =1-[(1-n)(D/Dy)** (2.65)
Tuy nhién, khi got banh xe trong gidi han cho phép thi hiéu suit ctia bom thay dbi khong

dang ké. Qua tinh toan va kiém nghiém thyc té nguoi ta da dwa ra dugc gidi han got banh
xe theo tri sO ti toc nhu sau:

50 <ng<120 ..... 15 -20%

120<ng<200..... 11-15%

200<ng<300..... 7-11%
ng>300..... khong nén got

Can nh¢ rang v6i bom bom chat 1ong ban va bom c6 d0 md cua banh dan gitra cac canh
banh xe 1on khong nén got banh xe.

Ciing twong tu nhu trén 1ap duoc cong thirc quan hé giita Q, H, N khi y thay d6i. Cac két
qua tinh toan xem bang 2-4 goi 1a quan h¢ tuong tu hay quan hé ti I¢ trong mot bom li tdm.

Bang 2-4
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Thong s6 | Khin thay d6i | Khi D thay d6i | Khiy thay dbi Khi n, D, y thay d6i
Q Q/Q=n/n; | Q/Q,=(D/D))’ Q=Q, Q/Q, = (n /n;)(D/Dy)*
H H/H, = (w/n))° | H/H,=(D/Dy)" | H/H,=y/y, | H/H= (0/n)(D/D1)*(v/11)
N N/N; = (/n;)” | N/N;=(D/Dy)" | N/Ny=y/v | N/N;=(0/m)’(D/D) (yiv1)

2.15 XAC PINH PIEM LAM VIEC VA PUONG PAC TiNH KHI CHE PQ
LAM VIEC CUA BOM THAY POI

Bang cac quan hé tuong ty trong mot bom ly tam c¢6 thé xac dinh dugc ché do lam viéc mai
cua bom Umg véi mét di€m cho trude nam ngoai duong dac tinh va dung duong dac tinh
mdi ung voi diem lam viée ay.

Dung duong biéu dién ché dp lam viéc twong tu
Twr cac quan hé tuong tu (2.57) va (2.58) co
H/H,=(Q/Q)*hayH/Q*=H, /Q,*=K = const

Nhu vay, & ché do tuong tu quan hé gilta cot 4p va luu lugng tuan theo dinh luét paraoon
H=KQ’. Ching han cac diém lam viéc Ay, A\’ ; Ay, Ay tmg vé6i Qi, Hy, Q/, Hy va Q,, Hy;
Qz/, H, (H-26) biéu dién nhiing ché d¢ lam viéc tuong tu.

Khi [am viéc & ché d¢ tuong tu thi hiéu suat coi nhu khong do6i. Nén duong bicu dién cac
ché d6 lam viéc twong tu con goi 1a dudong cung hi¢u suat.

Hinh 26
Xac dinh s6 vong quay lam viéc itng voi mot diém cho trirée
Van dé dat ra 1a yéu cau cho bom lam viéc voi luu lugng Qy, cot ap H, tmg voi diém lam
viéc Aj. Dlem A nay lai nam ngoai duong dac tinh Q-H U:ng véi sO vong quay n; phai xac
dinh dugc s6 vong quay n; dé bom c6 thé lam viéc duoc véi diém A, va dung dudong dic
tinh moi ciia may bom theo sé vong quay n;.

Trude hét phai dung duong ciing hiéu suit dé tim diém A/ nam trén duong Q-H (n) tuong
tu voi diém A, (H-27) . Phuong trinh cua duong cing hiéu suét.

H=KQ* ;K=H/Q/’
Puong nay cat dudng Q-H (n) tai diém A/ (Q/, HY). vi vay, tinh dugc s vong quay n;:

n = (Ql / Ql/ ) n hay n = \/Hl/Hl/
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Hinh 27

Chi nén cho bom lam viéc voi s0 vong quay nho hon s6 vong quay dinh mirc. Néu truong
hop 1am viée v6i sb vong quay 16n hon s6 vong quay dinh murc phai c6 su chi dan cua nha
may ché tao.

Biét s6 Vong quay nj, ¢6 thé dung duong dic tinh méi Q - Hiy cua may bom. Liy cac
diém A, A3 ... trén duong dac tinh Q-Hy), theo cong thirc (2.57) va (2.58) tinh dugc toa
do cac diém Az, A; ... Nbi cac diém nay lai dugc duong ddc tinh méi Q - Hyy tmg voi $6
vong quay n; cua may bom (H-27)

Xdc dinh dwong kinh got banh xe vmg véi diém lam viéc cho truée

Gia su phai cho bom lam viéc & diém A, ¢6 luu luong Q, cot ap H,. Diém A, nim ngoai
duong déc tinh Q -H(g) ing v6i dudng kinh D cua bom. Yéu cau phai got bot duong kinh
banh xe cong tac dé bom c6 thé lam viéc dugc ¢ diém A, va dung dudng dic tinh Q-Hpy
ung véi duong kinh banh xe da got bét di.

Pé tinh duoc duong kinh banh xe can got D, phai tlm dugc diém B trén duong Q-Hy
tu()’ng tu voi A;. Dung dudng cung hiéu suat H = KQ? theo quan hé (2. 60) va (2.61) (hoac

H =KQ theo quan h¢ (2.60) va (2.63) nhu gidi thiéu phan trén. Giao diém cta duong nay
v6i Q-Hyg) chinh 1a diém B, c6 cot ap Hyq), luu lugng Qg

Theo (2.57) tinh dugc

Dy :D\/Hm /HBl
Hay
Dy :D\/QAI/QBI

Sau khi tinh dugc duong kinh banh xe Dy sé dung dugc duong déc tinh qQ-Hpy), lay céac
diém B,, Bs, ... trén duong dic tinh Q- H(o) s& xac dinh dugc cac diém A,, Az twong g véi
theo quan hé (2.60); (2.61).

=(Dy /I)) I{
=(Dy, /D)’ Q
rary -EIOn
=

T, . =1
Flaa f_f /.’/ | . 2 - IO

P P

QﬁPBl
Hinh 28

Néu cac diém A, A,, ... bang mot duong cong tron (H-28) s& nhan dugc duong dic tinh
méi cia may bom Q-Hoy) ing vé1 duong kinh banh xe Dy da got.
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Can cha y rang chi got banh xe nam trong giéi han cho phép dé hiéu sut lam viéc ctia bom
khong thay doi.

2.16 PUONG PAC TiNH CUA BOM LY TAM

Céac quan hé H = f(Q) ; N = f = (Q); n = f(0) dugc biéu dién dudi dang db thi goi 1a duorng
déc tinh ciia may bom. Puong dac tinh xay dung bang phuong phap tinh toan ly thuyét goi
1a duong dic tinh 1y thuyét, xdy dung bang cach dwa vao cac sd liéu thi nghiém goi 1a
duong dac tinh thyc nghiém.

Trong cac duong dac tinh thi quan trong hon ca la duong cot ap H = £(Q), n6 cho biét kha
nang lam viéc cua bom va stir dung hop 1y cac ché do 1am viéc khac nhau cua no.

Dudng dic tinh Iy thuyét , 7
Puong dac tinh 1y thuyét duoc xay dung vdi sO vong quay cua may bom khong thay doi va
dua vao phuong trinh co ban.
Theo phuong trinh (2.15) c6
Hitm =UsCou/ g
C2 Wjo

Cr

o

R U2
Cou

Hinh 29 Tam giac van tdc
Tur tam giac van toc (H-29) co

Cor = U; - Cyrcotgfn
Twr (2.26) ¢o
Cor = Qi / mD3by
Do do
Hi o= Uy/gs (U - Cyrcotgfn)

Hit o = (Uo/g) - [(Uz / mD2bsg) (Qie cotgps)

D61 voi mot may bom xac dinh thi Uy, by, D5 12 nhitng dai luong khong doi nén phuong
trinh co ban co6 dang:

Hiioo = a-b Qy cotgf,
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Puong biéu dién phuong trinh nay 1a dudng dic tinh 1y thuyét ciia bom ly tim. D6 1a mot
duong thang khong di qua goc toa dg, hé s6 goc cua nd phu thude vao gia tri goc . Trong
truong hgp tong quat, cd ba dang dudng dac tinh nhu trong hinh 30.

[=Tond
7 2 I}.-‘

Tdn thdt do MG

Hinh 30 Puong dic tinh 1y thuyét ctia bom ly tim

Khi B, < 90 thi cotgB, > 0, c6 dudng L.
Khi B, = 90° thi cotgB, = 0, c6 dudong I
Khi B, > 90° thi cotgB, < 0, c6 duong I”.

Nhu dd phén tich & trén, bom ly tdm c6 goc B> < 90° nén duong I 1a dudng dic tinh Iy
thuyét ciia nd. Puong nay dugc xay dung trng véi chat long 1y tudng va banh xe c¢6 s canh
nhiéu vo han.

Cot ap 1y thuyét ciia bom khi banh xe ¢6 s6 canh hiru han.
Hy =k Hyt o
k < 1 1a hé s6 hiéu chinh, hé s6 ké dén anh huong s6 canh hitu han.

Vi vay, duong c6t ap ly thuyét Hy, ciing c6 dang duong thiang (duong II) va cét tryc tung &
diém H=kU,* / g.

Bom lam viéc v6i chét 1ong thuc nén c6 sy ton that cot 4p do ma sat trong kénh dan va stc
khéang cuc bd do thay doi tiét dién, do va dap khi chay vao canh banh xe va by phan hudng
dong. Su bién doi cia nhitng ton that nay phu thudc vao sy bién doi luu lugng may bom.

Tén thét thuy lyc do ma sat ti 1& v6i binh phuong cia luu luong nén c6 dang 1a duong
parabon I1I. Ton thét thuy luc do va dép cling ti 1€ vdi binh phuong luu lugng. N6 xuét hién
trong bom khi hudng dong chay 1éch khoi hudng tinh toan va tng voi gid tri luu lugng
bang luu lwong tinh toan (Q = Qrr), may bom lam viéc & ché do chay vao khong ra. Khi ay
ton that do va dap sé bang 0. Khi ché do 1am viéc ctia bom 1éch khoi diém tinh toan, s& xuat
hién ton that thuy luc do va dap. Néu 201 Qy 1a luu lugng cua bom & ché do 1am viéc bat ky
thi ton that nay ti 18 v&i (Qy - Qrr)’. Nhu véy, dé ké dén ton thit do va dap duong dic tinh
ctia bom tmg v&i cac gia tri luu lugng 1y thuyét Qi khac nhau, 1a duong parabén IV, va tiép
xtc véi duong tai diém tinh toan A.

Khi dung dudng dic tinh, chua tinh dén ton thét thé tich va co khi. Dé ké dén cac loai ton

that nay, duong dic tinh 1ii vé bén trai va thdp hon mot chat so voi duong IV. Puong V, 1a
duong dic tinh 1y thuyet ciia bom li tam.
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Buong dac tinh dung bang ‘phuong phap tinh toan ly thuyét rat phtrc tap va khong chinh
x4c do st dung nhiéu hé s6 kinh nghiém. Hon nira, cac phuong phap tinh toan hién nay
chua cho phép xac dinh duoc chinh xac cic loai ton that xay ra trong may bom. Vi vay,
trong ky thuét thuong Xay dung duong dic tinh bang cac s6 liéu do duoc khi thi nghiém
trén cac may cu thé goi la dudng dic tinh thuc nghiém.

Dudng dic tinh thye nghiém
Pé xay dung duong dac tinh thyc nghiém cia bom ly tdm nguoi ta cho may bom lam viée
trong hé théng thi nghiém theo so d6 H-31.

Muc dich thi nghi¢m xac dinh dugc su phu thudc cua cot ap, cong suat, hi€u suat may bom
vao luu lugng va biéu dién moi quan h¢ trén do thi.

Trinh ty thi nghiém tién hanh nhw sau:

Pau tién mo khéa 2 trén dng hiit va cho bom lam viéc, khoa 4 trén 6ng din dong. Theo dai
cho dén khi tdc do quay cua bom dat gia tri dinh murc, doc céc gia tri do luong trén &p ké va
chan khong ké suy ra dugc cot 4p Hy ciia may bom & ché do khong tai (Q = 0). Pong thoi
tién hanh do ap suét trén truc bom & ché do nay béng luc ké 16 xo hodc dong co dién can
bang. Khi dong co dién ndi truc tiép véi truc bom, co thé xac dinh coéng suit trén truc bom
theo cong thuec:

N= Ndc Ndc

Nge = V3UIcosp /& kw (2.66)

Trong do
Ne cong suat do dong co dién tiéu thy
Nde hiéu suat dong co dién.
COS® hé s cong suat cua dong co dién.
Ul dién ap va cuong do dong dién cua cac pha hoac do tryc tiép bang van ké.

Hinh 31 So dd h¢ thong thi nghiém bom ly tim

1: Bé hat; 2: Khoa trén dng hut; 3: May bom ly tam; 4: Khoa trén ong day;
5: Thiét bi do luu Iugng; 6: Chan khong ké; 7: Ap ké.

Sau khi xac dinh dugc cac gia tri Ho, No ¢ ché do khong tai, md dan khoa 4 & 6ng day dé

tang luu lugng cuia bom cho dén kh dat gia tri 16n nhét tai mdi vi tri cta khoad, xac dinh
duoc céc so0 li€u thi nghi¢m ctia bom: luu lugng Q, cdt ap H, con suat trén truc N.
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Trong qua trinh thi nghiém, s6 vong quay ctia bom khong duoc thay d6i. Trinh tu thi
nghiém cling cé thé tién hanh ngugc lai: di tir gia tri luu luong Qpax dén Qo =0

Tur cac gia tri Q, H tai moi diém lam viéc, tinh dugc cong suat hiru ich cia may bom, do d6
tinh duoc hiéu suat n cua may bom.

Nhu vay, tur cac s6 liéu thi nghiém, co thé xay dung duong dac tinh cua may bom H-Q, n-
Q, Hex-Q (H-32).

Hinh 32 Puong dac tinh thyc nghiém cia bom ly tAm

Nhin chung, dudng dic tinh xay dung bang phuong phap thuc nghiém ciing c6 dang glong
duong dic tinh xay dung bang phuong phap tinh toan nhung ching khéng tring nhau. Dleu
d6 ching t6 rang bang tinh toan khong tinh dugc day du va hoan toan chinh xéc cac loai ton
that xay ra trong bom. Vi thé, viéc nghién ctru cac loai may thity lyc néi chung va may bom
n6i riéng bang con duong thyc nghiém 1a vo ciing quan trong.

Céc loai may bom khac nhau thi duong dic tinh ciia chung ciing khac nhau. Vé hinh dang,
duong dic tinh ciia bom ly tdm c6 thé chia 1am ba loai: dang thoai (duong 1), dang dbc
(duong 2) va dang 16i (duong 3) biéu dién trén hinh 33.

Do dbc cuia duong dic trung co thé xac dinh theo ti sb.
k= (HZ - Hmax) / Hinax

Hinax: ¢t &p cia may bom tng véi diém c6 hi¢u suat 16n nhat (1 max)

b
= — 111
. T s
PN 1=
=]
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Hinh 33 Céc dang duong dic tinh ciia bom ly tdm

I : duong dic tinh dbc
II: duong déc tinh thoai
III: duong dac tinh 161

Puong dic tinh thoai c6 do doc k = 8 -12%. Bom ¢o duong dac tinh dang nay thuong duge
sir dung & nhing noi cot ap it thay d6i va luu lugng thay d6i twong dbi nhiéu.

Puong dac tinh dang dbe q(') do dock = 2?—30%. Bom c6 duémg dic tinh dbc thuong d}ch
su dung ¢ nhitng noi yéu cau cé sy thay doi cot ap twong doi 16n khi luu Iugng it thay doi.

Duong dc tinh 16i ¢6 diém Hpay khi Q = 0. Bom ¢6 dudng ddc tinh dang nay thuong lam
viéc khong 6n dinh (xem 2.17)

Puong dic tinh cong tadc ciia bom c6 y nghia quan trong trong k¥ thudt. Dua vao duong dac
tinh c6 thé chon dugc ché do lam viéc hop 1y cia may bom. Dé bom 1am viéc kinh té, nén
cd géng chon ché do lam viéc ciia nd ung voi diém 6 Mmay hodc diém nam trong ving
(Nmax £ 0,07). Thuong thi ving nay di duoc danh dau trén dudng dic tinh. Mic khac vi tri
dat bom va ong hat phai dugc tinh toan dua vao duong dic tinh Hek = f(Q).
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2.17 PAC TiINH PUONG ONG VA PIEM LAM VIEC CUA MAY BOM

Khi thiét ké tram bom va phan tich hi€u qua kinh té, su lam viéc cla may bom trong tram
bom phai xac dinh duoc diém lam viéc cia nd. Mudn vay trude hét phai xay dung duoc dic
tinh duong dng ing voi diéu kién 1am viée cia may bom.

Theo (2-35) ¢ot 4p toan phan ciia may bom

H =Hg" + Hgy" + hy, + hy

hay H= Hdh + z h (267)
Trong do
Han chiéu cao bom nuéc dia hinh
> h tong ton that cot ap trén hé thong dudng dng.

Gia tri 2 h phu thudc vao duong kinh, chiéu dai 6ng, dd nham va s6 chd xuét hién ton that
cuc b, luu lugng nude chdy qua ong, tuc la:

> h=(aL +bX &) Q*=SQ’ (2.68)

Trong do
a suc can don vi doc duong
b suc can don vi cuc bo
L chiéu dai dng
> &  tong hé sb ton that cuc bo
S strc khang toan phan ctia hé thong

Khao sat truong hop don gian nhit, mdy bom bom nudc vao bé ap luc (H-34)

Trf:n cung m(f):[ dd thi biéu dién dic tinh cua may bom \{é dac tinh Q - (Hqp + 2 h), cua hé
thong duong Ong, duong dac tinh Q-H cia may bom cat duong dac tinh duong 6ng Q -
(Hgn + X h) tai A. Piém A chinh 13 diém lam viéc ctia may bom trong hé thong (H-34).

Puong dic tinh dudng éng duoc dung nhu sau:

K¢ duong pD song song v6i truc hoanh va cach né mét khoang Han. V&i cac gia tri luu
luong Q xac dinh duoc cac gia tri X, h, 1an luot dat cic gia tri Xh lén trén dudng pD theo
cac gié tri luu luong twong ung. N6i chiing lai bing mot dudng cong tron. Puong nay chinh
1a ddc tinh duong 6ng.

Theo so dd b tri may bom & H-34, bom lam viéc trong hé théng chi c6 mot diém 1am viéc.
Trong thuc té, so d6 bd tri bom nhu vay it gap vi ndé lam viéc khong kinh té, thuong ap
dung so do bd tri nhu H-35. Khi bé tri bom cao hon muc nudc trong bé hut thi duong dic
tinh cung lam viéc cia bom va hé théng biéu dién trén H-35a. Khi bom b tri thép hon muc
nuéc trong bé hit, duong dic tinh cia ching biéu dién trén H- 35b. Theo cac so do nay,
ché d6 1am viéc ciia bom thay d6i tir diém A, dén A, twong tng vdi su thay ddi chiéu cao
bom nude dia hinh Hgy. Vi vay, & moi ché do bom déu lam viéc voi luu lugng 16n nhét,
hiéu qua lam viéc cao hon trudng hop thir nhat.
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Hinh 34 Dic tinh 1am viéc ciia may bom va hé thong duong 6ng

Céc so do gi6i thiéu o trén 1a nhitng so d6 don gian nhét. Trong nhitng so dd ndy, may bom
cap nudc vao thang dai ma khong c6 ong nhanh hodc diém dung nude doc dudng.

Trong thuc té truong hop gip may bom lam vi€c trong mét hé thdng so dd b tri phc tap,
bom cap nudc vao dai qua mang ludi cap nude ¢ nhiéu diém dung nude doc duong hodc
cap nudc vao dai va nudc tir dai chay ra thay doi theo mot biéu do phirc tap thi viéc xay
dung dic tinh dudong dng phai dya vao két qua tinh toan thuy luc mang ludi theo biéu do
dung nudec.

QQQ

-4y

1

Hdhr:lax yﬂh
Hinh 35a H- 35b

2.18 SU" LAM VIEC KHONG ON DPINH CUA MAY BOM TRONG HE
THONG

May bom lam viéc trong mot hé théng chung bom mang ludi, thuong & ché do on dinh.
Tuy vay doi khi ciing xay ra sy 1am viéc khong on dinh. Hau qua cua su khong 6n dinh ay
12 luu lugng, cot ap bi bién d6i tudn hoan va thuong kem theo nude va trong mang ludi. Vi
su 6n dinh cta toan hé thdng, khong cho phép bom lam viéc ¢ ché d6 khong on dinh.

Picu kién dé bom lam viéc on dinh trong mang luéi

Cho dudng dic tinh duong dng c¢6 Hay > Hy va cat dudng dic tinh ciia bom & hai diém: A &
nhanh hudng xudng, B & nhanh huéng 1én (H-36). Ca hai diém nay déu co cac diéu kién
can bang vé nang lugng ctia hé théng bom mang ludi. Néu diém lam viéc nam & nhanh
hudng xudng su can bang s& 1a 6n dinh, néu ndm & nhanh hudng 1én thi sy can bang c6 thé
s& khong on dinh. Gia sir do do giam tic thoi cia ¢t ap, luu luong tai moi diém lam viée
trén H-36 tang 1én mdt lugng AQ.
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Hinh 36 Didc tinh cung lam viéc cua bom va duong ong
Q - Hy: duong dac tinh duong ong
Q - HpA: duong ddc tinh may bom

Tai A, khi luu lugng trong hé thong tang lén mot luong AQ4 s€ ¢ gia tri:
AH=Hs; =H<0

Sy thiéu hut nang luong H do bom cép vao hé thong so voi ning luong yéu cau Hy chi c6
the dugc bu lai bang dong nang cia khdi chat long chuyen dong trong h¢ thong Vi thé van
tdc clia chat 1ong bi giam, luu luong cling giam xudng dén gia tri cn bang Qa, vi tri can
bang duoc khoi phuc.

Tai B, khi luu lugng ctia hé thongg tang thém mot lugng AQp s€ co gia tri:
AH=H;=H>0

Sy thira nang luong do bom cép H so véi ning lugng yéu cau H, s& lam ting dong ning cia
khoi chat 16ng chuyén dong trong h¢ thong. Do vady van tdc cia chat long tang, luu lugng
tang 1én, hé thong ti€p tuc 1¢ch khoi vi tri can bang ¢ diém B.

Tai A va B khi luu lugng giam di mot lugng AQ thi hién tugng xay ra ngugc lai. Tai A hé
thong ciing tu khéi phuc duoc vi tri can bang con tai B hé théng van tiép tuc roi khoi vi tri
can bang. Nhu vay khi diém lam viéc nam trén nhanh huéng xudng ciia dudng dic tinh thi
bom s& lam viéc on dinh, con nam trén nhanh huéng 1én thi khong on dinh. Tuy nhién ciing
c6 truong hop hé thong s& lam viéc 6n dinh tai nhanh hudng 1én ctia duong déc tinh bom,
néu c6 Hy > Hgp. Truong hop nay dic tinh duong dng chi cat duong dic tinh bom tai mot
diém (H-37) ma su x4o dong luu luong AQg dwong s& twong ung voi gia tri duong cia AH
= Hs = H va nguoc lai.

——
ii
:

Hinh 37
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Nhu vay, diéu kién lam viéc 6n dinh ctiia bom trong hé théng duong ong 1a ddu ctia AH phai
duong khi sy nhicu loan cda Iuu lugng 1a duong va ngugc lai. Diéu kién d6 co thé viet
duoc dudi dang toan hoc:

dHs/dQ>dH /dQ (2.69)
Sw lam viéc khong 6n dinh 7
Khao sat ché do lam viéc khong on dinh trong trudng hop don gian. Khi bom lam viée
riéng 1¢ trong mang luoi co dai (H-38). Nuoc duge bom I1én dai r6i lai tir dai chay vao mang
lu6i. Cho luu luong ciia mang ludi Qr nho hon luu lwgng Qk (luu luong tai tiép diém K cua
dac tinh duong ong vi duong dac tinh may bom).
Trong vung tir luu luong bang “0” dén luu luong Qx c6 bat dang thirc

dH / dQ > dH, / dQ

Bom lam vi¢c khong on dinh. Vi vay luu luong ciia bom Q s€ khac vai luu luong Q. Bom
s€ lam viéc khi Q =0 hoac Q > Q.

Gia st ban dau bom lam vi¢c voi luu lugng Qa ma  Qa > Qx> QL

Hinh 38 Su lam viéc khong 6n dinh cia may bom

Do Iuvu lugng ciia bom 16n hon luu lugng cap vao mang ludi nén myuc nudc trén dai nang
dan 1én tuc 1a Hy, ctia ddc tinh duong Ong tang 1én.

Vi vy, dic tinh dudng dng dugce nang dan 1én song song vai chinh né va diém lam viéc
ctia bom sé& lui dan vé phia ¢ luu luong nho. Tir sau diém A;, dudng dic tinh bom sé& cit
duong dic tinh duong 6ng tai hai diém, theo diéu kién (2-66) muc nudc trong bé van tiép
tuc dang 1én, diém lam viéc ciia bom van lui lai vé phia luu lugng nho cho dén khi dudng
dac tinh may bom tiép xuc voi duong déc tinh duong 6ng tai K. Do quan tinh cua chat 1ong
muc nudc trong bé van tiép tuc dang Ién, duong dac tinh duong ong nang 1én vuot qua
du()’ng déc tinh bom. Khi do, cot ap yéu cau cta mang ludi duong 6ng 16n hon cot ap 1am
vi¢c cua may bom. Bom ngung cap nude vao mang ludi va chuyén sang lam viéc ¢ ché 46
khong tai. Khi d6 ciing xuat hién hién tugng chay nguoc lai nude tir dai vé bé hat qua bom
cho dén khi cot nude dia hinh cia dudng ong giam xubng bang cot ap H ctia bom khi Q =
0. Ngay khi ¢4t ap Han bat dau nho hon 0, bom lai tiép tuc lam viéc cho luu lugng tmg voi
diém 1am viéc A;. Do luu lugng ciia bom 16n hon luu lugng cap vao mang ludi Qp nén hién
tuong trén lai xay ra va cu lap di lap lai nhu thé mai goi 1a hién tugng 1am viéc khong 6n
dinh cia may bom trong hé thng.

Trong truong hop dang xét khi Qr < Q thi sy lam viéc cua bom bao gio ciing la khong on
dinh. Nhanh hudng 1én cua duong dac tinh bom c6 cac ché d¢ lam viéc khong 6n dinh, truir
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truong hop Han < Ho. Su lam viéc khong 6n dinh ctia bom gay nhiéu tac hai nhu di néu ¢
trén. B¢ tranh tinh trang lam viéc khong 6n dinh, khi sir dung nén chon nhitng bom ma
duong dac tinh chi c6 mot chiéu doc.

2.19 SU'LAM VIEC SONG SONG CUA CAC BOM LY TAM

Trong céac tram bom cap nudc cling nhu thoat nude khi yéu cau van chuyén moét luu luong
nude 1dn nguoi ta thuong st dung nhiéu bom cung lam viéc.

Su cung lam viéc cua cac bom khi chung c6 cdt ap lam viéc nhu nhau va cung cap nudc
vao mdt hé thong duong ong goi la sy lam viéc song song.

Trong thuc té nguoi ta co thé ghép hodc nhidu bom lam viéc song song trén mot hé théng
duong o ong, tham chi c6 nhiing trudng hop hai tram lam viéc song song trén mot hé thong
duong ong. Bé xac dinh diém 1am viéc cia timg bom phai xdy dung duong dic tinh téng
cong cua chiing khi lam vi¢c song song.

Sw lam viéc song song ctia cac bom cung dac tinh )
Trén H-39 gidi thi¢u hai bom cung dac tinh Q-H lam viéc song song trén mot duong ong.

Do khi 1am viéc song song, cot ap tong cong H, ciia ca hé théng bang cot ap cua timg bom.
He =H;=H,=Hs=.... (2.70)

Va luu luong tong cong bang tong luu lugng cia cac bom cing lam viéc:
Qu=Q1+Qx+.... (2.71)

Nén khi dung duong dac tinh téng cong chi can nhan doi hoanh d¢ (luu lugng) con tung do

(cot 4p) giit nguyén. Vi du tim diém C trén duong dac tinh tong cong Q- H(Hz), chi viéc lay
ac = 2ab. Tuong tu nhu vay s& tim duoc cac diém cua duong dic tinh tong cong Q- -Hq+2).
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Hinh 39 Dic tinh lam viéc song song ctia hai bom giéng nhau

Giao diém 2 giita hai duong dic tinh duong 6ng BF va dudng dic tinh tong cong Q-Hi+2)
1a diém lam viéc cua hai bom ghép song song, hoanh d6 cho luu lu()’ng tong cong Qq+2),
tung dg cho cot ap tong cong H(m) Tur diém 2 ké dudng song song véi truc hoanh, duong
nay cit duong déc tinh ctia moi bom Q- H1 2 tai diém 1 cho luu luong Q, cOt 4p H; cua ting
bom khi 1am viéc song song trong hé théng. Nhu vay khi hai bom 1am viéc song song trong
hé thdng, chiing tuan theo diéu kién (2.70) va (2.71). Tir @6 thi H-39 thay:

Hqa+2)=H; =H;
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Q=Q:=Q/2

Tir diém 1 ké duong song song véi truc tung duoc diém 3 va 4 cho cong suét va hiéu suat
cua tung bom khi lam viéc song song trong h¢ thong.

Giao diém 5 ciia duong dic tinh cia timg bom Q-H;, v6i duong dic tinh duong 6ng X4ac
dinh diém 1am viéc cta timg bom trong hé thong cho luu luong Qo, cot ap Ho. T diém 5 ké
duong song song v6i truc tung duoc diém 6 va 7. Xac dinh cong sudt va hiéu suit cta timng
bom lam viéc riéng ré.

Qua db thi (H-39) thay:

2Q:1 = Qu+2) < 2Qo

Tac 13 luu lugng tong cong cia bom ghép song song trén mot hé théng duong dng nho hon
luu luong cta chiung khi lam viéce rleng 1& trong hé théng dy. Nguyén nhan cua sy giam luu
lugng nay 1a do khi cac bom lam viéc song song, luu lugng trong duong ong tdng 1én s€
lam tang ton that cot ap, do do cot ap toan phan ciia bom ciing tang 1én, diém lam viéc cua
bom 1ui vé phia c6 cot ap 16n, vi thé luu luong ciia bom khi 1am viéc song song bi giam di
so v6i khi lam viéc riéng ré€.

Su lam viéc song song cua hai bom c6 loi nhit trong trudng hop diém lam viéc 1 ung voi
gia tri hiéu suat 16n nhat. Didu d6 c6 thé thuc hién duoc khi chon bom hop 1y, 1dy luu luong
ciia mdi bom bang nta luu luong tinh toan (khong ké dén su giam luu lugng bang hé s6
diéu chinh), con cot 4p toan phan 1y Gmg véi gia tri luu lugng tinh toan.

Sy lam viéc song song cta ba bom cung dic tinh gidi thiéu trén H-40. Tir diéu kién (2.70),
(2.71) va tuong ty trén dung duong dic tinh tong cong ciia ba bom cung dic tinh bang cach
nhan ba hoanh d6 dudng dic tinh cia mot bom. Ché do lam viéc cia timg bom khi ba bom
lam viéc song song ciing xac dinh giéng nhu truong hop khi hai bom 1am viéc song song &
trén. Tir dudng dic tinh (H-40) thay rang s6 bom lam viéc song song cang nhiéu thi sy
giam lvu lugng ctia moi bom so voi trudng hop 1am viée riéng ré s& cang 16n.
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Hinh 40 Dic tinh lam viéc song song clia ba bom gidng nhau

Céc bom lam viéc song song c6 loi khi dudng dic tinh clia bom va duong 6ng thoai. Khi
duong dic tinh duong 6ng, dic biét 1a dudng dic tinh may bom dbc thi hidu qua cta sy lam
viéc song song nhu vay thap. Trong trudng hop niy su thay doi cot ap anh huong dén su
thay d6i t6i luu lugng it hon trudng hop bom cé dudng dic tinh thoai.

Mic khéc, s6 bom ghép lam viéc song song trong h¢ thong khong nén chon 16n qua.

Trén H-41 gioi thiéu duong dac tinh téng cong cua b6n bom ghép song song. O day, mirc
d6 tang luu luong giam dan theo su ting s6 may bom khi m¢ thém bom theo thir tu thi sy
tang luu luong cua hé théng khong dang ké so vai truong hop hai hodc ba bom cing lam
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viéc. Nhu vay néu ghép song song nhiéu bom qua thi hiéu qua kinh té thip. Trong nhiing
truong hgp nhu vady, nén chon bom c6 luu lugng 16n dé ghép song song thi c6 lgi hon.
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Hinh 41

Sw lam viéc song song ctia cac bom khac déc tinh
Trong mdt s di€u kién xac dinh, cdc bom c6 dac tinh khac nhau cling ¢6 thé lam viéc song
song voi nhau.

Trén H-42 gidi thiéu ddc tinh cung 1am viéc cua hai bom I va II ghép song song. Bom II tao
nén cot ap thép hon bom 1. Vi hai bom chi lam viéc song song khi chiing c6 cdt 4p nhu
nhau, nén tur diém C bom I va I méi bat dau lam viéc song song. Tir C x4y dung dudng dic
tinh tong cong cua chung bang cach cong hoanh do cua nhimg diém c6 cung tung do trén
duong dic tinh cta hai bom.

Hinh 42 Dac tinh lam viéc song song cta hai bom khéac nhau

Puong dic tinh dudng éng PD cat duong dic tinh tong cong Q-H+) tai A cho luu luong
Qi+, ¢Ot ap Hy1 2) khi hai bom cung lam viéc. biém 1 va 2 1a diém lam Vlec rleng ré cua
bom I va II trong hé thdng, cho luu lugng Q; va Qy tuong imng. Piém 1’ va 2’ 1a diém lam
viéc cua timg bom khi chung 1am viéc song song trong hé théng, cho luu lugng ctia bom I
1a Q/ va bom II 1a Qy ciing gidng nhu trudng hop hai bom cung dic tinh 1am viéc song
song, tir d0 thi (H-42) thay:

/ /
Qr +Qu = Qu+my < Q1+ Qn

Ttc 1a luu lugng tong cong ciia hai bom lam viée song song nho hon tong luu luong cua
hai bom khi chiing lam vi¢c riéng r€ cling trong hé thong ay.

Cong suat, hi¢u suat cua timg bom khi cing 1am viéc ciing x4c dinh gidng nhur trudng hop
hai bom cung déc tinh ghép song song ¢ trén.

Nguyén tic xay dung dudng déc tinh tong cong clia cac bom khac dic tinh ghép song song
cling dugc st dung dé xay dung duong dac tinh chung cua cdc bom cung déac tinh khi c6
mot trong s6 chung dugc di€u chinh bang cach thay doi s6 vong quay.

Sy diéu chinh hé théng cac bom c6 dic tinh khac nhau twong dbi phirc tap nén chi ghép céac
bom nhu vy trong truong hop that can thiét.

Sw lam viéc song song ctia cac bom bo tri xa nhau

Trong h¢ thong cap nude cd nhiéu truong hop nguoi ta bo tri hai bom ¢ xa nhau lam viée
song song.
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Xét truong hop don gian nhét: khi bom I va II cing dic tinh dat cich nhau mot khoang L, &
hai noi c6 cao trinh myc nudc trong bé hut nhu nhau (H- 43). Hai bom chung nhau doan
ong ab. Bé xay dung duong dac tinh chung, ta quy d6i bom I vé cing mot vi tri v6i bom II.
OE 14 dic tinh cua doan dng ndi L gitta bom I v&i bom I1. Tir cac gia tri tung do trén duong
déc tinh Q-H; voi cac gia tri tuong (mg trén dudng DE nhan duge Q- H, 1a duong déc tinh
quy ddi vé a cia bom I. Dung dudng dac tinh téng cong ciia bom I da quy doi (Q- -Hi H) va
bom II (Q-Hy) theo nguyen tac trén. Buong déc tinh PD cua duong 0 ong chung cat duong
dac tinh tong cong Q-H, H) tai A cho diém lam viéc cua hai bom quy doi (Q- HI H) va bom
I (Q-Huy) theo nguyen tac trén. Buong dic tinh PD cua duong 6ng chung cit duong dic
tinh tong cong Q-Hg, H) tai A cho diém lam viéc cua hai bom quy dbi ghep song song trong
hé thong Dlem lam Vlec thuc té ciabom 113 A; ctia bom 1113 ALA, AI la gia tri cot ap ton
that trén doan 6ng ndi cia bom L.

5 ' —a=- AT

Hinh 43 Dic tinh 1am viéc song song cua hai bom dat xa nhau

Trudng hop hai bom dit ¢ hai noi cé cao trinh myc nudc trong bé hit chénh nhau mot
khoang Z thi dudng dic tinh ciia bom dit & noi cao trinh myc nudc trong bé hut thap phai
ha xudng mot khoang Z. Néu truong hop hai tram bd tri xa nhau lam viéc song song thi
dung duong dic tinh chung cta timg tram roi lai dung duong dic tinh tong cong cua hai
tram v6i nhau tuong tuy nhu trén.

Sw lam viéc song song ciia ba bom trén hai duong ong

Céc tram bom cua h¢ thong cap hodc thoat nude thuong dat hai éng day Vi vay, truong
hop thuong gap la c6 mot s6 bom lam viéce song song trén hai dudng 6 6ng. Bé xac dinh cac
ché d6 1am viéc cia bom can xay dung duogc dic tinh dudng dng trong trudng hop lam viée
binh thuong va c¢6 hu hdng.

Hinh 44 Dic tinh 1am viéc song song ctia ba bom trén hai dudng dng

Trén H-44 gi6i thiéu cac duong dic tinh khi ba bom 1am viéc song song trén hai dudong dng
PA 1a dic tinh tong cong cua hai dudng 6ng lam viéc song song trong truong hop binh
thuong. PB 1a duong dic tinh cta hai duong dng khi hu hong tai B. PC 1a dic tinh cia mot
duong dng.

2-42



Giao diém 1 cua dic tinh hai _duong ong PA véi dudng dic tinh tong cong ciia ba bom Q-
H(1+2+3) cho luu luong lon nhit caa tram. Tir 1 ké duong song song vdi truc hoanh tim duoc
diém 2 va 3. Piém 2 cho biét luu lugng Q; mdi dng tai.

QI Q(1+2+3) /2
Piém 3 1a diém lam viéc cta timg bom khi ba bom lam viéc song song trén hai duong dng.

Tir d6 thiy rang, dung dudng dic tinh cua hai dudong dng lam viéc song song ciing tuong tu
nhu dung dudng déc tinh tong cong cua hai bom lam viéc song song. Tirc 1a xay dung bang
cach cong hoanh dd (luu luong cac dudng Ong) & cac diém cod cung tung do (cot ap) trén
do6  thi.

Khi may bom 1am viéc trong mang ludi cip nude cu thé, viéc xay dung d6 thi cing lam
viéc cuia bom, duong 6ng va mang ludi rat phuc tap. Ton that cot ap toan phﬁn lic nay
khong chi phu thudc vao luu lugng chung ma con phu thudc vao sb diém dung nudc, thoi
gian ding nudc va biéu d6 cap nudc. Trong trudng hop ndy, viée xac dinh ché do 1am viée
ctia bom dugc tién hanh sau khi dd hoan thanh viéc tinh toan thity lyc mang ludi cAp nude
& mot sd ché do dién hinh.

2.20 SU LAM VIEC NOI TIEP CUA CAC BOM LY TAM

Céac bom goi 1a 1am viée ndi tiép néu bom nay dua nudc vao éng hat ciia bom kia, rdi sau

d6 nudc méi duoc dua vao hé théng. Nhu vay, khi cac bom lam viéc ndi tiép thi luu lugng
cua chung bang nhau va bang luu luong tong cong cua hé thong.

Con ¢t ap cua ca h¢ thong bang tong cot ap cia cac bom

HTC:HI +H2+H3+....

Hinh 45a Hinh 45b
bac tinh 1am viéc ndi ti€p cua hai bac tinh lam viéc noi ti€p cua hai bom cung
bom Cl:lIlg dac tinh khi Hg, > Hp déC tinh khi Hgq, < Hp

Trén H-45a gidi thiéu dic tinh cta hai bom gidng nhau lam viéc nbi tiép khi cot 4p do mdi
bom tao nén khong du dua nudce dén do cao yeu cau. Pic tinh téng cong cua hai bom dugc
xdy dung bang cach tmg véi mdi diém trén duong dic tinh ciia mot bom, gilr nguyén hoanh
d6 va nhan d6i tung d6. Vi du diém C trén du:orng dic tinh tong cong Q- -Hg,m nhan dugc
bang cach 13y tung d6 OC = 2ab, con hoanh d6 giit nguyén. Pic tinh dudng éng CE cit dic
tinh Q-Hm tai A xé4c dinh diém lam viéc cua hai bom trong hé thong TU: duong dac tinh
xac dinh dugc luu luong Qi va ¢dt 4p H iy cua hai bom lam viéc noi tlep, hru luong cua
moi bom Qi =Q = Qq+m va cot ap Hy = Hyy = 1/2 Hyiry khi cdc bom ghép noi tlep

Trén H-45b gioi thiéu duong déc tinh cua hai bom glong nhau ghép nbi tiép khi c6 Ho >

Han. Céch xay dung dudng dac tinh tong cong cling giong nhu trudng hop trén. A la diém
lam viéc ciia hai bom ghép ndi tiép, B 1a diém 1am viéc riéng ré cta timg bom ciing trong
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hé thong ay. Tir do thi thay, trong truong hop nay khi ghép hai bom lam viéc ndi tiép khong
nhitng c¢6 kha nang tang cdt 4&p ma con tdng ca luu lugng cua hé thong.

Trén hinh 46 gidi thi€u cac duong dac tinh cua hai bom khac nhau lam viéc ndi tiép va dat
& hai vi tri cach xa nhau, & cac cao trinh khac nhau. Twong ty 2.19 quy d6i bom I vé vi tri
bom II dé tim diém lam vi€c cua cac bom khi cung lam viéc. Buong ED biéu dién t6n thét
cot ap trén doan Ong ndi giita hai bom. Trir tung d6 cta cac diém tren duong Q-H; véi tung
d6 cua cac diém tuong ung trén duong EQ nhén duoc du:ong Q-H/ la duong dac tinh quy
d6i ctia bom I vé vi tri bom II. Pudng dic tlnh téng cong “quy udc” cua hai bom Q-Hg:
nhan dugc bang cach x@y dung tuo duong Q- H/ va Q-Hy. Buong déc tinh duong 6 6ng chung
duoc xay dung trén chiéu cao dia hinh Hgy (1) cit duong Q- H(1+11) tai A. T A ké duong
song song Vvdi tryc tung dugc diém 1 va 2 1a diém 1am viéc ctia bom I va II khi ghép ndi
tiép trong hé thong.

Hinh 46 Dic tinh cta hai bom khac nhau, dat cach xa nhau lam viéc ndi tiép

Can cha y 1a cac bom ghep ndi tiép chi lam viéc duoc khi tong cot ap khoi dong cua cac
bom 16n hon tong chiéu cao bom nudc dia hinh:

>Ho = 2Han

Khi ghép bom lam viéc ndi tiép nén chon nhimg bom c6 duong déc tinh déc, vi chi can
tang luu lugng it da tdng duoc cot ap theo yéu cau. Khi hai bom cung lam vi¢c nhu vay,
bom thir hai lam viéc véi ép suat cao hon bom thir nhat. Néu khong du bén, bom thir hai s&
bi hong. Vi thé phai chon trén dng dy ciia bom thi nhét diém nao khong gy nguy hiém
cho bom thir hai dé ghép.

Viéc mé b7m ghép ndi tiép duoc tién hanh theo trinh tu sau. Cho bom thir nhat 1am viéc
dén khi nio cot ap cua bom dat gia tri Hy, thi mo khoa trén dng day ctia bom nay va cho
bom thir hai l[am viéc. Khi ndo cdt 4p cia bom thur hai dat gia tri Hp, thi mé khoa trén 6ng
day ctia bom tht hai dé cac bom cap nudc vao hé théng duong ong.

Viéc ghép bom lam viéc nbi tiép trong hé thong phuec tap va khong thuén tién, kinh te bang
cach chon bom c6 cot ap cao dap ing duoc yéu cau lam viéc. Chi nén ghep ndi tiép cac
bom trong truong hop that can thiét.

2.21 HIEN TUQONG XAM THUC

Xam thuc 13 hién tugng thudng xay ra trong cac loai may thity Iyc. O day chi khao sat hién
tuong xam thuc trong bom ly tam.

Chét 16ng & mot nhiét do nhat dinh sé& s6i (bdc hoi bdo hoa) & mot ap suat nhat dinh. Aup
sudt ndy goi 1a ap suat boc hoi bao hoa Py, voi nudc xem bang 2-2. Sy bdc hoi ctia chat
long trong qua trinh may bom lam vi¢c s€ gay nén hién tugng xam thyc.

2-44



Khi bom ly tdm lam viéc, nudc vao ong hat va banh xe cong tac chuyén dong qua vung c6
ap_ sudt thap. Néu vi mot nguyén nhan nao dé, ap suat trong dong chay giam xudng bang ap
sut tao thanh hoi Py thi nude s€ s6i tao nén nhiéu bot khi trong dong chay. Cac bot khi
dugc dong chay cubn vao ving ¢ ap suét cao hon s& ngung tu thanh nhitng “giot” nudc c¢6
thé tich nho hon nhiéu so véi thé tich cac bot khi. Do d6 trong dong chay xuét hién nhiing
khoang tréng cuc bd. O théi diém xay ra ngung tu cic phan tir chat 1ong dot ngot ding lai.
Céc phan tir chat 1ong ¢ xung quanh x6 dén chd tréng vi van tde rat 16n gy ra hién tuong
nuée va cuc bd. Khi dy dong niang cua cac phan tir bién thanh ning lwong dan hoi. Vi do
bién dang cua nude rit nhé (E = 10°N /em?) nén su ting ap luc d6 rat 16n. Tong ap luc ting
1én c6 thé dat dén vai ngan at mbt phe. Do tang 4p luc nén xuét hién song ap luc nguoc,.
kém theo d6 ap luc bi giam dot ngdt va chat 16ng ¢ thé bi sdi trd lai rdi lai ngung ty.

Sy s6i va sau d6 1 qua trinh ngung tu trong dong chat 16ng néi trén c6 kém theo hién tugng
nude va cuc bo goi 1a hién tugng xam thuc (cling c6 khi goi 1a khi thuc).

Nudce va xuit hién do hién twgng xam thuc s& pha hoai kim loai dudi hinh thirc dn mon va
ri. Do chdng ri cua vt liéu chu yéu do xuat hién mang mong bao vé bang cac 6xyt hay cac
lién két hoa hoc, tham chi br:ing cac khi tao thanh trong qué trinh dién hoa cta hién tugng
hon ri. Do pha hoai ctia nudc va, cac mang bao v¢ luon ludn bi phd huy lam cho kim loai bi
hon ri nhanh hon. Nhu vdy, hién tuong nudc va trong qua trinh xam thyc ngoai tdc dung an
mon con tao diéu kién cho qua trinh hon ri phét trién nhanh.

Hién tuong x&m thyc lam hu hong banh xe cong tac va cac bd phan khac cia bom, khi Xuét
hién x4m thyc may 1am viéc bi rung va c6 tiéng nd nho, cong sudt, hidu sudt va cot ap cia
bom bj giam nhanh chéng (H-47). Khi xam thuc phat trién manh bom c6 thé bi ngimg lam
viéc hoan toan. Hinh 47 trinh bay anh huéng ctia xam thuc dén duong dic tinh may bom,
duong nét dut ung véi duodng dac tinh may bom khi khong xay ra xam thye.

Hinh 47 Adnh hudng ctia xAm thuc dén dudng dic tinh bom

Xam thuc 12 mot hién tuong gy tac hai rat 16n ddi véi su 1am viée ciia may bom. Nhat thiét
khong cho bom lam viéc 1au ngay ca trong truong hop hién twong xam thuc khong manh
lam.

Dé khong xay ra xam thuc, trudc hét khi st dung bom phai xac dinh dung chiéu cao hut
cho phép theo cong thirc (2.21). Ngoai ra con phai ké dén d6 du trit xam thuc theo cong
thire (2.20). Cot ap du trit chdng xam thuc Ah, xac dinh bang thuc nghiém. C6 thé tinh theo
theo cong thirc S.S Rutnhev:

Ah, > 10 (n VQ /C)**

Trong do

n s vong quay trong mot phut cia banh xe bom.

Q luu luong ciia bom tinh bang m’/s

C hé s6 khi thuc, phu thudc két ciu bom, nam trong khoang 800-1000. Gi4 tri C cang 16n
thi d6 chéng xam thyc cta bom cang tot.
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V& mit cau tao, canh banh xe cong tac phai c6 mép vao mong va dugc vé tron lai. Phan hat
nuée cia vo bom va banh xe cong tac phai nhan, cé dang chay bao tét. Chidu dai éng hut
phai ngan dén mirc d6 cho phép t6i thiéu, tranh 1am nhiéu chd udn cong hoic udn cong dot
ngot. Puong kinh 6ng hat dugce chon theo cac gia tri van tdc cho phép.

Khi dudng kinh éng D < 250 mm thi V = 1-1,2 m/s.
D>250 mmthi V=1,2-1,6 m/s.

Truong hop dic biét khi chiéu dai dng ngan va chiéu cao hat nho thi cho phép lay van tbc
V=1,6-2 m/s.

Néu dia hinh cho phép thi ¢6 ging dat ng hut thang va c6 d6 déc hudng 1én vé phia may
bom i > 0,005; khong 1am nhitng chd ndi hoic thay d6i huéng c6 kha ning tao thanh nhiing
bao khi dé tranh hién tuong tach dong. O nhimng chd dudng 6ng hit budc phai bd tri co
dang vong 1én cao thi phai dat thiét bi hut khi.

Ngoai ra, dé tranh hién tugng xam thuc trong thiét ké nén chon gia tri cac thanh phﬁn van
tdc dong chay trong banh xe cong tac hop 1y. Néu diéu kién cho phép thi c6 thé dat bo phan
hudng dong hodc banh xe hudng truc trudc banh xe ly tim dé quay chiéu dong chay trudc
khi vao banh xe cong tac ting hé s khi thuc C.

Khi xam thuc bat ddu xuat hién, dé giam rung va 6n c6 thé cho mot it khong khi vao éng
hat cua may bom. Nhung diéu do6 s€ lam giam luu lugng ctia bom (ctr cho vao 1% khi thi
luu lugng giam 10%) nén phai tinh toan dé cho vao mot lugng khi vira du.

2.22 LUC HUONG TRUC VA PHUONG PHAP CAN BANG

Khi bom lam viéc, banh xe cong tac chiu tac dung cua nhiéu luc khac nhau. Nhiing lyc do
¢6 thé chia 1am hai loai: luc khdi luong gdm trong luc va luc quan tinh, Iyc bé mit gdm luc
tac dung twong hd giita bé mit banh xe v&i chat 16ng va phan luc tai chd 1ip banh xe véi
truc.

Trong luc ciia banh xe dat ¢ trong tdm cua né. Theo dinh luat Auc - si -mét, lyc nay dugc
can bang bai trong lugng thé tich chat long chira trong banh xe.

Khi ché tao bom nguoi ta thuong tién hanh can béng dong hoc Réto. Do viy, truc quan tinh
chinh trung véi truc quay cua roto va mo men quan tinh bang 0.

Nhu vay con lai lyc bé mit xuat hién do tac dung cta dong chay 1én banh xe.

Khi bom lam viéc, chit 1ong chuyén dong vao banh xe theo chiéu song song véi truc, co ap
sudt P; twong d6i nho. Sau khi vao banh xe, dong chay ddi chiéu tir hudng truc sang hudéng
tam. Aup suit chat 1ong ting dan 1én va dat gia tri P, & cira ra, P, > P;. Dudi tac dung cua
ap suét P,, mot phﬁn chét long trd lai khe hd gifta banh xe cong tac va than bom, tac dung
1én mit ngodi ciia banh xe mot ap suat P. Pong thoi khi chat 1ong chay vao banh xe ciing
tac dung lén mat trong cuia banh xe mét ap luc. bé tién nghién ctru, chia lyc tdc dung lén
banh xe thanh lyc tdc dung 1én mdt ngoai ctia banh xe Py, va lyc tac dung 1én mdt trong Py,.
Vi vay, luc tac dung lén béanh xe:

P=Py; + Py
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Hinh 48

Mait ngoai cia banh xe c6 dang mat quay. Néu bo qua lyc ma sat, ap luc thuy dong cod
huéng vudng goc véi mat nay. O ché do tinh toan, sy phan bd ap luc mat ngoai dbi xtmg
vOi truc quay thi thanh phan hudng tim cua ap lyc thity dong s& can bang 1an nhau. Vi vay
tong hop luc ctia ap lyc thiy dong & ché do tinh todn c6 chidu huéng truc P,y c6 thé xac
dinh tur tich phan:

Pzng = Ian PdF2 (272)
Trong do

P ap suat thuy dong i
dF,  hinh chiéu cua di¢n tich dF 1én mat phdng vudng goc vai truc quay Z.

V61 hudng truc Z da chon, phép tuyén cuia mat ngoai bén trai tao vai truc Z mdt goc bé hon
9(’)0 nén hinh chi€u cua dién tich nguyén t6 dF ¢6 dau duong, ngugc lai phan phai dF mamg
dau am. Vi vay biéu thuce (2.69) c6 thé viét dugec:

Pong = (62 Pp2mrd, - [ Py27rd; (2.73)
Trong do: Pj, va Py 1a luc tdc dung lén mat ngoai banh xe ¢ phia trai va phia phai.

Dai luong / Py va Py phu thudc vao chuyén dong cua chat 1ong trong khe giita mit ngoai
banh xe va vo bom.

Khi dém chéng thdm (2.11) & trang thai binh thuong chat 1ong & hai phia cta banh xe s&
chuyén dong voi cung mét van tbe goc, ap luc ¢ 0 phia trai va phia phai cta banh xe trong
khoang R dén R, biang nhau, nguoc chidu nhau nén ching triét tiéu 1an nhau. Trong khoang
tur 1, dén khi 4p luc phia trai bang ap lyc ¢ ctra vao banh xe P ap lyc P ¢ phia phai x4c dinh
theo cong thirc :

P=[P,-v Uy 8g (1-r*/1,9)]
Thay céc gia tri vao (2.73) co:

Pomg = LbRiP12nrd Lb [P2- v U, 2 8g (1-r 21y )]mrd;

Poag=- ¥ (R - RY)[H; - Uy 8g (1- (R +RyY) 2r,7]  (2.74)

Thanh phﬁn luc hudng truc cua 4p luc thuy dong tac dung Ién mat ngoai banh xe cé thé tinh
theo cong thurc gan dung:

Pog =1y Hy (Ri* - 1) (2.75)
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Thanh phéan lyc hudng truc tic dung 1én mit trong cua banh xe cong tac co thé xac dinh
theo phuong trinh dong lugng khi chirng minh phuong trinh co ban. Tuong tu phuong trinh
(2.8) co:

Py=-vQ/g(Cpr-Cy) (2.76)
C» , C, 12 thanh phan huéng truc ctia van tdc tuyét d6i khi dong chay ra vao banh xe.

Trong phuong trinh dong lugng, luc tac dung 1€n dong chdy. Phuong trinh (2.76) 1a luc
dong chay tac dung 1én banh xe nén c¢6 hudng nguoc lai.

Vi banh xe bom ly tam thi C,, = 0 nén
Pre=vQVoi/g
Vo1: van toc dong chay khi vao banh xe.
Vay luc hudng truc tong cong tac dung 1én banh xe cong tac cia bom ly tim:
P,=Pn-Py= nyH (Ri*-1v°) - YQVoi/g (2.77)
va c¢6 hudng tir phai sang trai.
Néu bom nhiéu cap c6 n banh xe thi: P, =nP, (2.78)
Néu bom truc dimg thi thanh phén luc hudng truc phai ké dén trong lugng G cua roto:
P/=P,+G

Tuy thudc vao su bd tri may bom, lyc hudng truc thay luc P, co thé cung hodc ngugc chiéu
véi trong luwong G. Bicu thure trén s€ lay dau cong (hodc trir) khi lyc P, cung (hodc ngugc)
chiéu trong luc G.

Pa sb cac truong hop luc huong truc trong bom ly tam c6 gia tri twong dbi 16n. Lyc nay
1am mon céc 6 chén, tao nén sy sai 1éch khe ho trong bom va lam réto co xat vao vo bom
khi 1am viéc, gay su giam hiéu suét va co thé dan dén hu hong may bom.

bé can béng luc hudng truc trong bom néu dung b bi loai chin hodc loai d& chan la khong
hop ly, nguoi ta thuong dung cac phuong phap thuy lyc. Noi dung cua phuong phap nay la
dua trén nguyén tac doi xtng cua su phan bd ap luc trén mdt banh xe hoac b::ing cac hé
thng thuy lyc dic biét.

Duya vao nguyén tac d6i xtimg cta sy phan bd 4ap luc trén bé mit banh xe, trong thuc té
khong thé dat duoc sy dbi ximg hoan toan. Vi thé khi can bang lyc hudng truc theo phuong
phép nay trong két ciu ctia bom phai dit 6 chin hodc d& chin dé chiu phan luc hudng truc
con lai chua dugc can bang. Can bang theo nguyén tic nay thi t6t hon ca la ding banh xe
cong tac nudc vao hai phia (H-49a). Nhimg truong hop nay cling c¢6 thé xuat hién luc
hudng truc khi dém chéng tham & mot phia ciia banh xe bi hong. Cach thar hai theo nguyén
tac trén 1a dit thém mot dém chéng thAm nita & banh xe cong tac din nudc vao mot phia
(H-49b). Luc hudng truc dugce can béng nho cac 16 giam tai duc ¢ phﬁn dudi cua dia sau

2-48



banh xe (s6 16 thudng co 3- -6). Theo phwong phap nay, luc hudng truc tdc dung 1én mat
ngoai banh xe Peyg duge can bang. Luc hudng tryc tac dung 1én mit trong P, s€ can bang
nhd 6 bi kiéu chan. Phuong phap can bang nhu vy hay don gian nhung gay su t6n that luu
luong 16n nén it duge ding. Cach thir ba theo nguyén tac trén 1a dat cac banh xe ddi xtmg
nhau tirmg d6i mot trong bom nhiéu cap (H-49¢c). Cac banh xe c6 kich thudc nhu nhau, tao
nén cdt &p nhu nhau, trong diéu kién 1am viéc binh thuong s€ gdy nén céc luc hudng truc co
gia tri nhu nhau va ngugc chiéu nhau. Cac luc d6 sé triét tiéu 1an nhau va lam cho toan bo
ero duoc can béng. Phuong phap nay c6 nhugce diém 1a ché tao than bom phuc tap, céng
kénh.

Co céu thuy luc dic biét thuong dugc str dung dé can bang luc huéng tryc trong bom nhiéu
cap 1a dia giam tai (H-50). Khi dung co ciu nay trong két cAu ciia bom khong can dit 6
chin va & moi ché do 1am viéc ciia bom roto déu dugc can bang. Cau tao cua dia giam tai
gém mot sb bué)ng dac biét. Aup luc trong d6 thay doi phu thudc vao vi tri cta roto theo
chiéu truc. Vi vay khi roto 1éch khoi vi tri can bang do tac dung cta lyc hudng truc thi né
lai tu quay vé vi tri can br:ing.

Hinh 49 So d6 can bang lyc hudng truc theo nguyén tic dbi xtmg

Cau tao cua dia glam tai gioi thiéu trén (H-50) gom dia 1 lap chat trén truc bom ¢ sau cap
cubi cing budng gian 3, budng can bang 4. Chét 1ong tir banh xe 2 cua cap cubi cung, chay
qua khe h¢ by vao buong trung gian 3 r6i qua khe ho by vao budng can bang 4 ap luc 4; Nho
ong ndi 5, tir buong 4 chat 16ng ap suat cao sé quay vé miéng hut cua banh xe cap dau tién.
Aup lyc trong budng trung gian 16n hon nhiéu so voi budng can bang ap luc nén dia 1 13 bo
phén gilr cho réto luén ludn 6 vi tri cén bang. Néu do tac dung cua lyc hudng truc, roto bi
day vé phia trai thi chiéu rong khe ho hudng kinh bi giam di, ap suét trong budng 3 ting 1én
va 4p suét trong buong 4 giam di cho dén khi roto duoc day tro vé vi tri can bang Néu
lucd ludng truc day roto vé phia phai thi hién tuong xay ra nguoc lai va vi tri can bang cla
roto cling duge khoi phuc. Can bang luc huéng truc theo phuong phap nay lam phirc tap
thém két cAu ctia bom va chi ding khi bom ¢ tir nam cap trd 1én.

Hinh 50 Can bang lyc huéng truc dia giam ta

2.23 CAC PHUONG PHAP PIEU CHINH BOM LY TAM

Nhu da trinh bay & 2.16, khi bom lam viéc trong mdt hé théng nhét dinh thi chi c6 mét
diém 1am viéc cho mot gié tri cot ap H va luu lugng Q xac dinh. Trong qué trinh 1am viéc,
do yéu cau dung nuéc, nhiéu khi phai thay doi diém lam viéc ctia bom va h¢ thong. Su thay
d6i diém lam viéc ctia bom theo yéu cau nao d6 goi la diéu chinh.

Dé nhan dugc diém lam viéc méi ciia bom c6 hai cach diéu chinh: thay doi dic tinh duong
ong va thay doi dac tinh may bom.

Thay d6i duong dic tinh duong 6ng thudng duoc thuc hién nho khéa dat trén 6ng day.
Phuong phép nay con goi la diéu chinh tiét luu.

Thay d6i dudng dic tinh may bom dugc thuc hién bang cach thay dbi sé vong quay cua
bom hodc dong co dan dong.
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A. Piéu chinh bing khéa

Noi dung cua phuong phap diéu chinh bang khoa 1 thay d6i do dong, m¢ cua khoa dat trén
duong dng dé co duogc luu lugng yéu cau. Khoa thuong dat trén 6ng day sat gan bom. Khoa
nay ciing 1a thiét bi da lap san trén dng ddy dé ngit bom ra khi ngimg 1am viéc hodc can sira
chita. Vi thé, diéu chinh bang phuong phap nay khong doi hoi phai c6 thém mot thiét bi nao
ca. Nén cht y la chi dugc phép diéu chinh bang khoa trén ong day, khong dugc dung khoa
trén ong hut vi s& 1am tang ton that cot ap trén 6ng hut va diéu d6 co thé dan dén hién tuong
xam thuec.

O diéu kién 1am viéc binh thuong (khda mo hoan toan), diém 1am viéc cua hé thong 1a A
(Qa, Hy). Bang cach thay d6i do mo cia khoa, c6 thé thay doi luu lugng may bom tir Qa
dén Q = 0. Uting v6i mdi vi tri md cia khoa co mot duong ddc tinh méi ciia duong dng.
Phuong phép can bang ning luong c6 dang:

Hs; =H+hk

Trong d6: H: ¢t 4p can thiét cia bom dé khac phuc ton that cot ap trong dudng ong va
chi€u cao bom nudc dia hinh; hy: ton that cdt ap do khoa gay nén.

Trén H -51 thdy, d& nhan dugc luu lugng Qg phai dong bom khoa lai. Khi 4y dac tinh
duong 6ng la duong ED, diém lam viéc cua h¢ thong la B. Trong truong hop ndy cong suét
bi hao ton do diéu chinh:
AN = v Qghy / 102 np
}{ﬂam—xfiéigat\g'/gh

—
= Tl T o |

= —_ e ==
<= | | ] L=y

[=]
C2a 2y 2y L= ==

Hinh 51 Biéu chinh luu lugng bom bang khoa

Cong suat yéu cau dé dua nudc 1én chiéu cao dia hinh Hg, va khic phuc ton that h trén
duong ong:

N=7QgHr /102 ng

Cong suét thuc té bom tiéu thy khi diéu chinh bang khoa:
Np = yQsHr/ 102 npngc

Hiéu suét t6 may khi diéu chinh bang khoa:
Nt = N/Np = Hp / Hr g Ngc

Nhu vay, khi diéu chinh bang khoa hiéu suit cta to may s& bi giam di. Mirc d6 dong khoa
cang nhiéu thi sy giam hi¢u suat cang lon.

Phuong phap diéu chinh nay don gian, thuén tién nhung khong kinh té, thuong sir dung &

nhimg tram bom cép mot c6 d6 dao dong muc nudc trong ngudn 16n hodc ¢ nhing tram
bom c& nho.
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B.Piéu chinh bing cac thay ddi s6 vong quay

Ap dung luat tuong tu trong mot bom ly tdm ¢ thé diéu chinh bom béng cach thay ddi s6
vong quay dé co duoc luu lugng, cot ap theo yeu cau (xem 2.18). Khi s6 vong quay thay
d6i khong nhiéu 13m thi hi¢u sudt ciia bom xem nhu khong thay ddi. Vi thé, phuong phap
diéu chinh nay kinh té hon ca.

Trong tram bom thudng dung dong co dién khong dong b xoay chié}l ba pha, do6i khi dung
tudc bin hoi va khi véi cac dong co dan dong nay céach dieu chinh s6 vong quay hoan toan
khac nhau.

Pong co dién mot chiéu: néu dung dong co dién mot chiéu c6 thé d& dang thay doi dugc sd
vong quay cia dong co bang bién tro. Pién dung cho san xuét va sinh hoat bao gid ciing d&
dang dién xoay chiéu ba pha. Pé nhan duoc dong dién mot chiéu phai co thiét bi chinh luu
dong dién. Diéu d6 gay nén von dau tu co ban rat 16n. Vi thé, vé kinh té k§ thuat khong cho
phép sir dung dong co dién mot chiéu.

Tudc bin hoi va dong co dot trong

Hai loai dong co nay ciing dé dang thay d6i s6 vong quay nho thay ddi lwong nhién liéu cap
cho né. Va khi sé vong quay thay doi khong nhiéu lim thi hiéu suat ctia dong co ciing thay
d6i khong dang ké. Tuy vay, dong co ddt trong va tudc bin hoi c6 kich thude 16n, cong
kénh va quan 1y, van hanh phtc tap nén ciing it duoc sir dung.

Pong co dién xoay chiéu

bong co dién xoay chiéu ba pha 1a loai dugc st dung rong rai & tat ca cac loai tram bom.
Pong co dién xoay chiéu c6 nhiéu loai, loai st dung thich hop & cac tram bom 1a dong co
khong dong bo ba pha voi hai kiéu: 16ng soc va roto ddy quén.

Pong co kiéu 10ng soc gia thanh 1&, ddc tinh mé may tét nhung khong thay doi dugc tde do
quay. Viéc diéu chinh sb vong quay chi c6 thé tién hanh duoc ddi véi truc bom nhd khép
ndi thuy luc hoac khép ndi dién tir. Néu dung khép ndi dién tir dé dat duoc s6 vong quay
yéu ciu trén truc bom chi can thay doi dong dién tir trong bd phan tir cua khdp ndi. Viée
ché tao khép ndi dién tir con ¢6 nhiéu han ché nén thiét bi nay chua dugc st dung rong rai.
Khép nbi thiy luc 1a thiét bi thay doi s6 vong quay duogc st dung rong rii trén thé gidi hién
nay (xem 2.24)

Pong co dién kiéu roto day quan, ¢ thé didu chinh sé vong quay ciia nd bang cach mic
thém bién tro vao mach réto hodc mic thém céc cudn day vao cac dbi cuc cia dong co. Tuy
thay d6i duoc téc do quay cua dong co nhung cac phuong phap diéu chinh nay déu co
nhing nhuoc diém dang ké. Khi mac thém blen tro vao mach roto, két cau ciia dong co s€
phirc tap hon 1én, dic tinh co cta dong co xau di va ton that dién nang lon. Khi mac thém
cac cudn day vao nhimg doi cuc khac nhau cua dong co dién yéu cau phai c6 cac cudn day
dac biét ¢ roto. Pong co loai nay ¢6 thé co hai, ba, bon téc do quay. Trong nhiéu truong
hop loai dong co nhu vay lam viéc cho hiéu qua kinh té, k¥ thuat cao nhung c6 nhuoc diém
1a hay bi chip mach.

Ngoai ra, ¢6 thé thay ddi s6 vong quay ciia dong co bang cach thay ddi tan sé mach dién

hodc ding dong co vanh goép. Tuy nhién, cac phuong phap ndy phirc tap, dat tién nén it
duoc stir dung.
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2.24 KHOP NOI THUY LUC

Khép nbi thuy lyc 1a thiét bi thuong dugc sir dung dé thay doi s6 vong quay trén truc bom
trong khi s0 vong quay cua dong co dién khong doi. Cuing nhu céc loai khép n6i khac, n6
dung dé truyén mé men quay tur truc dan sang truc bi dan ma khong lam bién dbi tri s6 md
men d6. Nhiing loai khép ndi nay dung chat 1ong (nudc hodc dau) lam khau trung gian dé
truyen co nang thuc hién viéc n6i mém céc truc.

Hinh 52 trinh bay so dd cu tao cua khép ndi thuy luc, gém banh xe bom 1 lép trén truc dan
5 nbi v6i dong co banh xe tude bin 2 lap trén truc bi dan 4 ndi lién voi truc bom. Vo 3 cua
khép ndi lap voi banh xe bom tao thanh budng lam viéc chtra chét 1ong cong tac. Truc din
va truc bi dan tach roi nhau. Cong suat duogc truyén tlr truc dan sang truc bi dan nho sy trao
d6i nang luong gitra cac banh xe v&i chat 1ong cong tac.

Hinh 52

Khi dong co dién lam viéc, banh xe bom quay truyén co nang cho chét long. Dudi tac dung
cua lyc ly tam, chat long chuyén dong doc theo cac canh tir tam ra ngoai, banh xe bom voi
van toc tang dan sau khi ra khoi banh xe bom, chat 16ng vao banh xe tude bin, truyén co
nang cho n6 va lam cho né quay cung chiéu v6i banh xe bom. Do vdy mdémen quay dugc
truyén tir truc din sang truc bi dan. Sau khi ra khoi banh xe tudc bin, chat 1ong lai quay vé
banh xe bom. Qua trinh chuyen dong nhu vay ctr 1ap di 1dp lai mai.
Céc thong s6 1am viéc co ban cua khép ndi thuy luc 1a cong suét, hiéu suét
Cong suét trén truc dan:

NB =Y QBHB /102 nBs (280)
Cong sudt trén truc bi dan:

NTZYQBHB T]T/ 102 (281)
Trong do: y: trong luong riéng cua chat long cong tac (kG/m?)

Q: luu lugng chat 1dng trong khop noi (m’/s)
Hg: cot ap do banh xe bom tao nén (m)
Ns, Nt hiéu suét cuia banh xe bom va banh xe tudc bin.

Thay gia tri Hg tur (2.80) vao (2.81) co6:

Nr=Ng nsnr
Néu goi ) = ngnr 12 hiéu suit toan phan cua khdp nbi thi:

n= NT/ NB (282)

Ty s0 truyén 1 cua khdp ndi 1a ti s6 gitra s vong quay cua truc bi dan va s6 vong quay ng
cua truc dan

i=nr/ng (2.83)
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Do ton that c6 niang luong khi truyén tir truc dan sang truc bi dan nén bao gid ciing c6 1< 1
tirc 1a nt < ng. Ti sO

S=(mg-nr)/ng=1-1 (2.84)
Goi 1a h¢ s6 truot ctia khép nbi thity luc.
Tu (2.82) co:
N =Nt/ Ng=M71/Mp * nr/ ng
Vi khép nbi thuy luc truyén chir khong bién d6i mé men quay nén:
/Mg/ = /Mr1/
Do d6:n =nr/np (2.85)
O diéu kién binh thuong, hiéu suat ctiia khop nbi thuy lwe 1 =0,97 - 0,98. Gia tri hiéu suat
nay phu thugc vao thé tich chat 1ong trong khép ndi. Ngimg cip chat long vao khép ndi co
thé tang su truot 1én dén 100%, tac 1a khi d6 bom s& ngung lam viéc.
Mébi quan hé glua momen quay M, cong suit Ng, Nt va hiéu suit n véi 5O vong quay cua

truc bi dan khi s6 vong quay cla truc dan khong d6i duoc thé hién trén hinh 53, goi 1a
duong dic tinh ngoai ctia khdp ndi.

]
T F—] 1 Fll=
— =
Ly ]
T3] L i §
== S
L]
:r:l.rl—(v.-"p:l

Hinh 53 Puong dic tinh thuc nghiém cua khép ndi

Tw du:(‘mg dac tinh théy r?mg khi nt = 0 va Nt = ng thi Nt = 0. Nhu Vﬁy, khi nt = ng vé 1}'/
thuyét thi n =1, nhung luc a 4y md men quay giam dén muic chi du dé thang ma sat trong o
truc va ma sat v6i chit long cong tac nén khong co sy truyén co ning cho truc bi dan va
hiéu suit n nhanh chong giam dén 0.

Khop ndi thuy luc co hai loai: loai khong diéu chinh va loai c¢6 diéu chinh.

Loai khong diéu chinh chinh 1a loai khi s6 vong quay cua truc dan khong doi (ng = const)
thi s6 vong quay cua truc bi din (nt) chi phu thudc vao moé men trén truc bi dan (H-54).
Loai khép ndi c6 diéu chinh s6 vong quay cua truc dan khong nhitng phu thudc vao md
men can dit trén truc bi dan ma con phy thude vao luong chat 16ng trong khop nbi. Hinh 54
gidi thiéu so dd nguyén ly ciu tao cua khép ndi co dleu chinh. Thay d6i vi tri dng diéu
chinh c6 thé thay d6i duoc luong chat 1ong trong khdp ndi.

Hinh 54 So d6 khép ndi c6 diéu chinh
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Khép ndi thiry luc 1a mot thiét bi truyén dong co co hiéu suit cao, khoi dong va ting tde
ém, lam viéc khong dn. N6 lam viéc chic chin, cac banh xe khong tiépcé hiéu suét cao,
khoi dong va ting toc ém, lam viéc khong 6n. N6 1am viéc chic chan, cac banh xe khong
tiép xUc véi nhau nén khong cé sy mai mon do bi co xat. Mt khac, viéc diéu chinh khép
nbi thay luc c6 thé tién hanh ty dong, tir xa mot cach don gian. Do nhitng vu diém d6, nd
duoc tng dung rong rai trong moi linh vyc nhu ding cho médy bom, quat gio, 6 to, may
kéo, xe ting, may bay, may cat kim loai, v.v... Nguoi ta da ché tao nhiéu ¢& khép ndi thay
luc, da co loai truyén duoc cong suét t6i 30.000 kw.

2.25 CAC PHUONG PHAP MOI BOM LY TAM 7
Trpé’c khi cho may bom lam ’ViéC, néu bom dat cao hon muc nudc trong bé hut, thi phai
tién hanh moi, tic 1a 1am cho Ong hut va than bom chira day nude.

Nguoi ta thuong tién hanh moéi bom theo mot s phuong phap sau: lay nude tir éng day,
dung bom phun tia, duing bom chan khong.

Moi bz‘mg cach ldy nudre tir 6ng day

Moi bang phuong phap nay ¢ miéng vao ong hat phai b0 tri van thu (H-55a). Qua trinh moi
bom tién hanh cho dén khi nude duoc chira day trong 6ng hat va than bom. Khi moi bom,
khoa trén dng day dong, khoa trén dudng dng nhanh 2 mé, sau mot thoi gian lam viée, néu
bom dung lai lau thi nudc chira trong dng hiit c6 thé bi ro ri qua van thu 1. Vi thé lan lam
viéc sau ctia bom lai phai moi.

Moi bing bom phun tia
Phuong phap nay thuong dung cho nhitng bom lon hodc tram diéu khién tu dong. Nudc
cong tac cip cho bom phun tia 13y tir dng day ctia bom ly tam (H-55b).

“a

1?“?%

35

Hinh 55 _
1. Luéi chan rac ¢6 van thu, 2. Ong nhanh, 3. Phéu hut
4. Bom phun tia, 5. Bom chan khong, 6. Thung tuan hoan

Ong hit ciia bom phun tia ndi véi phan cao nhét trén than bom ly tdm. Khi mdi khéa trén
ong day cua bom ly tdm dong, khoa trén cac dudong ong cia bom phun tia mé. Bom ly tam
duoc dua vao lam viéc khi bom phun tia bat dau bom nudce ra khdi than bom ly tam.

Trong trudng hop nudc trén 6ng ddy khong du ap luc thi ¢ thé dung bom xoay hoidc bom
ly tdm xo0dy d¢€ cap nudc cong tac cho bom phun tia.

Moi bing bom chin khong

Phuong phap nay ciing thuong sir dung & cac tram bom 16n hodc cac tram bom diéu khién
tu dong hoa. Trong tram bom thudng dit hai bom chan khong (mot bom du trit) dé mdi cho
tat ca cac bom.
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Ong hiit ctia bom chan khong ndi véi diém cao nhét trén than bom ly tam, 6ng day ndi véi
thing tuan hoan (H-55c¢). Thung tuan hoan c¢6 nhiém vu cép nudc moi bom chan khong va
bu luwgng nudc trong bom chin khong bi hao hut trong qua trinh 1am viéc, dong thoi nd
ciing 14 noi tiép nhan khi nudc do bom chan khong dy ra.

Bom chan khong dugc chon theo d§ chan khong can thiét va lu‘uvlu(_)’ng khi. D6 chan khong
nén chon Heg = 7-9 m.c.n. Luu lugng cia bom chan khong cé thé xac dinh theo cong thirc:

Qck =k (Vs + VipH, / T (H, - Ha")

Trong do
k héqsfr) du trit lay trong khoang (0,5-1,1)
Vs thé tich khi trong than bom, tinh bang m’.

Vi thé tich khi trong 6ng hit, tinh bang m’.
H; cOt ap cua khi quyén & diéu kién binh thuong H; = Py /y =10 m.
Hdhh chiéu cao hut dia hinh cuia bom ly tam.
T thoi gian mdi bom ly tAm, tinh bang phut. V&i bom sinh hoat T = 5’ . Bom
chira chay T < 2/,

Trinh ty 1am viéc cta thiét b tién hanh nhu sau:

e Cho nudc tir thung tuan hoan vao bom chan khéng va mé khoa trén dudong dng dan
khi.

e Dong dong co dién cua bom chan khong.

e Diéu chinh luong nudc cip cho bom chan khong bang khoa k.

e Theo ddi thudc do muc nude trén thiung tuan hoan dén khi thiy nudc trong thing
dang 1én dén mirc qui dinh, tirc 12 bom chan khong da hat nudc trong bom ly tim ra,
bom ly tdm dd duoc mdi. Pong dong co dién ciia bom ly tam.

e Khi bom ly tim di 1am viéc binh thuong thi dong khoa trén dudng ng din khi,
ngit dong co dién cia bom chan khong, thao hét nude trong thung tuin hoan.

Néu trong tram bom bd tri nhiéu té may thi c6 thé mdi 1an luot timg té may mat.

Bom chén khong chi cho lam viéc v&i nudce sach. Néu ding bom chan khéng dé méi cho
bom ly tdim bom nudc thai thi gitta bom chan khéng va bom ly tdm phai dat thung phén ly
dé phan tach khi va nudc ban. Tir ddy khi lai dugc bom chan khong hat dua vao thung tuan
hoan.

2.26 KET CAU CUA MOQT SO BOM LY TAM

Bom ly tdm ngay nay duoc sir dung rong rdi trong moi linh vuc cta nganh kinh t& qudc
dan. Trén thé giéi bom ly tdm di dugc san xudt v4i rat nhiéu loai khac nhau. Ngudi ta da
san xuit cac loai bom ly tam mot cép, nhiéu cép, bom truc diimg, bom truc ngang, bom dan
nudc vao mot phia, hai phia, bom nudc sach, bom nude ban bom bun cat v.v...Trong pham
vi gido trinh nay chi gidi thidu mot sé loai bom thuong dung trong nganh cap, thoat nudc
va da dugc ché tao hoic sir dung ¢ nudc ta.

Bom mét cap, truc ngang

Bom ly tam mot cip, truc ngang duoc ché tao voi ba loai: loai cong x6n, loai doc khdi va
loai din nuGce vao hai phia.
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May bom logi cong xon

Hinh 56
1. Nap, 2. Pém chéng tham; 3. Buong xoan; 4. Banh xe cong tac; 5. Than bom; 6. Vong tup
chbng tham; 7. Dich ép tap; 8. O bi; 9. Budng chira dau; 10. Truc bom; 11. Khép ndi; 12.
Truc dong co.

Trén hinh 56 gioi thiéu céu tao cua mot bom ly tdm tryc ngang, kiéu cong xon. Loai ndy
dugc ché tao c6 duong kinh déu ndi ong vao tu 37-200 mm, luu lugng tir 5-360 m’/h ding
dé bom chét 1ong sach c6 nhiét do dén 80°C.

Béanh xe cong tac ché tao br:ing gang hodc déng, lép cong xon trén truc, ¢ dinh véi truc nho
then va dai 6c. Truc bang thép, quay trong hai 6 bi. O bi dat trong go dé va ngdm trong dau.

Pau ndi 6ng hiit nam ngang, dang can va ddng truc voi banh xe cong tac. Pau ndi 6ng day
c6 thé dat ¢ vi tri thang dung hoac nam ngang. Vo bom, dém chéng tham bang gang. Trén
mat ghép cua buong xoan voi nap va dau noi 6ng hut. Truc bom duoc din dong bdi truc
dong co qua khdp ndi dén khi dung bo truyén dai.

Hinh 57
1. Vo bom; 2. Bdng co dién; 3. Banh xe cong tac

O nudc ta bom ly tdm loai cong xon dugc san xuat voi 12 loai co cot ap tir 11-49 m, luu
luong tir 17-350 m’/h va ky hi¢u la LT. Vi du bom OLT25, O la duong kinh dau noi ong
hut tinh bang mm da giam di 25 1an LT 1a 1y tdm, 25 1a h¢ so ti toc da giam di 10 lan.

Ngoai ra, chung ta con dung loai bom nay cta Lién X6. Vé ky hiéu ciing twong tu nhu vay
nhung chit LT duoc thay bang K (Koucopop)

Bom doc khoi

Hinh 57 gi6i thiéu ciu tao ctia may bom doc kh01 Nhing bd phan lam viéc chii yéu va cac
thong sb 1am viéc cua loai bom nay ciing gidng nhu bom cong x6n da gioi thiu & trén.
Bom ddc khéi khong co gbi d truc, luc doc truc do 6 d& ciia dong co chiu banh xe cong
tac lap trén phan kéo dai cta truc dong co dién va vo bom ciing duoc ghép vi mot bich cua
dong co. Loai bom nay uu diém hon bom kiéu cong xon & chd kich thudc bién dang theo
chiéu truc nho.

O nudc ta, bom doc khoi chua dugce san xuat, Lién X6 da ché tao bom nay vdi ky hiéu KM,
nghia la bom cong x6n ki€u ddc khoi.

Bom nwéc vao hai phia

Hinh 58 mé ta cu tao ctia bom ly tAm nudc vao hai phia, ding dé bom nudc va chit long
sach c¢6 nhiét 46 dén 80°C. Bom duoc san xuit ¢6 luu lugng tir 120-12000 m*/h, cot ap tir
10-140 mét va chiéu cao hat cho phép tir 5m tré xudng.

Banh xe cong tac hai phia din nudc vao lip ¢ dinh trén tryc nho then va boc gang bao vé
truc. Banh xe thuong ché tao bang gang, néu dung dé bom nudc co chira chat an mon thi
ché tao bang dong hodc thép khong ri. Tryc bang thép, quay trong hai 6 6 bi ¢ hai du truc . O
bi boi tron bang m&. Than bom ché tao bang gang, c6 mat ghép nim ngang theo huong tam
tryc. Pau ndi 6ng hat va éng day bd tri & nira dudi cia than bom. Cau tao nhu vy rét tién
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loi cho viéc kiém tra, stra chita. Bom thudong dugc dan dong bang dong co dién. Truc bom
noi truc ti€p voi truc dong co bang khdp ndi dan hoi.

Hinh 58 Bom ly tdm nudc vao hai phia
1- Than bom; 2- Nip than bo; 3- Banh xe cong tac; 4- Truc; 5- Vong dém chong tham
6- Ong cép nuéc cho vong tap; 7- O bi; 8- Khop ndi; 9- Vong tip chdng tham

Bom ly tim nudc vao hai phia hién nay ¢ nudc ta chua san xuat. V4i su phat trién cua
nganh cép nudc, loai bom luu lugng cot ap 16n nay s& duoc cong nghiép ché tao bom cua ta
san xudt hang loat. Hién nay ching ta thudng sir dung bom nuéc vao hai phia kiéu A. HA
ctia Lién X6 hodc kiéu E ciia Bungari. Cac chit s6 va chit cai ky hiéu trén bom ciing twong
tu phan trén .Vi du bom 10A. 6, 10 1a duong kinh dau néi dng hat tinh bang mm da giam di
25 1an, 6 1a hé s6 ti toc da giam di 10 lan.

Bom mot cip truc dimg

Hinh 59 Bom ly tam truc ding
1- Khép noi; 2- Truc bom; 3—’Ba:1nh xe cong tac
4- V6 bom; 5- Bau noi ong hut

Bom ly tdm mét cép truc dung thuong dugc dung dé bom nudc ¢ nhimg noi tram bom b
tri sdu va myc nudc trong ngudn dao dong nhiéu.

Hinh 59 gi6i thiéu cau tao cuia bom ly tim truc dung. Banh xe cong tac ché tao bang gang,
lap & dau duéi cua truc. Truc bang thép, quay trong 0 trugt khi chiéu sau dat bom 16n, truc
dugc ndi bang nhimg doan dai 1,5-2,5m. Pau ndi éng hat nam ddng tam véi try. Dau nbi
ong day c6 hudng vudng goc véi truc. Vo bom bang gang, gom hai nira mat ghép nam theo
chiéu thang dimg. Pong co dién din dong bom dat trén mat dat.

May bom loai nay ta thudng dung ctia Lién X6, v6i cac bom B ¢6 luu lugng dén 65000
m’/h, cot ap tir 18-105m.

Bom nhiéu cap truc ngang

Bom ly tdm nhiéu cap da dugc san Xuat vo1 hai loai: tryc dung va truc ngang. Bom truc
dtng thuong dung dé bom nudc ¢ cac giéng khoan (2.36, 39). O day chi xét bom nhiéu cip
truc ngang.

Trén thé gidi, loai bom nay da dugc san xuét véi luu lugng tir 10-1300 m’ /h, ¢ot ap tur 20-
1600 m.

Trong bom nhleu cap, cac banh xe cong tac co thé dat dbi xing nhau timg doi mdt, cing c6
thé dit ndi tiép nhau theo cting mot hudng. Hinh 60 gidi thiéu cau tao cua bom 5 cép, cac
banh xe lap trén truc theo mot hudng. Truc bom quay trong hai 6 bi va ndi véi truc dong co
bang khép ndi. V6 bom bang gang, gdm nhiéu doan ndi v6i nhau theo mot ghép vudng goc
v6i truc nho bu tong kéo sau cap cudi cung dat dia giam tai.

O nudc ta da ché tao hai loai bom nhiéu cép: loai hai cip 6LT2*2 ¢6 luu luong Q = 110-
160 mS/h, cot ap H= 150m, chiéu cao hat 6,5 m, loai 4 cép 4LT9*4 ¢6 luu luong Q =
50m’/h, cot 4p H = 140 m va chidu cao hut cho phép 3m. Ngoai ra, ta c6 thé dung cac loai
bom nhiéu cap khac cta Lién X6 kiéu M cho luu lugng va cot ap 16n hon.
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Hinh 60 Bom nhiéu cip truc ngang
1- Nap trude; 2- Cap bom; 3- Bu tong kéo
5- Pau ndi ong day; 6- Dia giam tai

Bom nwéc bin

Bom nuéc ban 1a loai bom dugc dung dé bom nudce thai sinh hoat hodc san xuét, nudc co
13n bun cat. Ciing twong ty nhu bom nudc sach, bom nudc ban thuong duge ché tao véi cac
kiéu: cong xon, nude vao hai phia va mot phia, truc ding va truc ngang. Khac vdi bom
nuéc sach, bom nudc ban ché tao mot cap, banh xe cong tac co tir hai dén bdn canh va kénh
dan giita cac canh rong, cho phép rac rudi hodc nhitng hdn hop ¢ hat khong 16n o thé di
qua duogc.

Céac nha may ché tao bom cua ta chi san xuat bom nudc thai theo don dit hang, phan 16n
cac bom loai nay dang str dung 6 nudc ta la bom cua Lién X6. Dudi day 1a mot s6 loai bom
ctia Lién X6 da san xudt va cac thong s6 1am viéc chinh cua no:

Bom H c6 luu lugng Q =45-864 m’/h, cotap  H=9,7 -30 m.
Bom ¢ c6luulwong Q=215 -2200 m’/h, cot ap H=50-105 m.
Bom H¢B ¢6 luu lwong Q =36 - 150 m*/h, cot ap  H=13-70 m.
Bom ¢B ¢o6 luu lugng Q = 1800-9000 mS/h, cotap H=18-35m.
Bom ¢M co luu lugng Q =200-400 m*/h, cot ap  H = 17-40 m.

Hinh 61 gidi thiéu bom nudc ban mot cap cong xon truc ngang ky hiéu Ho (H- may bom, ¢
- ban). Bom c6 banh xe cong tac kiéu kin,  mot phia dan nuéc vao. O dau ndi Ong vao va vo
¢p nhiing hdc dic biét dé rara bom. Pau nbi ong hut ¢6 dang con va nam doc theo truc bom.
Pau ndi 6ng day vudng goc véi truc bom nam theo hudng ndm ngang hoic thang dimg.

Hinh 61 Bom nudc ban loai Ho
1- Than bom; 2- Ctra dé rira; 3- Pau noi ong hut; 4- Pau noi ong day

Hinh 62 gi6i thi¢u bom nudc ban tryc dimg; ky hiéu ¢B. Pay 1a loai bom luu luong lon, két
céu cua nd co nhiéu dlem khac voi loai luu lugng nhé Hé. V6 bom bang gang gdm nip
trén, nip duoi budng xoan. Banh xe cong tac bang gang lap & dau dudi cua tryc. Truc quay
trong hai 6 d& trén va duéi. O dudi nam trong vo bom, & trén dit trong gbi d trén bé, dung
6 bi chan chiu lyc hudng truc phat sinh trong qué trinh bom lélm viéc. V&i cac bom lu‘u
lugng 16n nhu 16¢B-18, 24¢B-13, 26¢B-22 thi o trén cling 1a 6 6 truot, lyc hudng truc do 6
cua dong co chiu. O cac bom tryc dimg nay truc bom ndi véi truc dong co dién bang khép
nbi clng, néu bom dit & do sau 16n thi giita truc bom va truc dong co con c6 cac doan truc
truyén trung gian. May bom dit & do siu can thé con dong co dién dat trén mat dat.

Hinh 62 Bom nu¢e ban loai ¢B
1- Phan bom; 2- O dia; 3- Pong co dién

Ngoai nhitng loai bom da gigi thi€u trén con ¢6 bom ly tdm tu mdi bom nudc sach, bom

hoa chat, bom bun dat, 1a nhitng loai bom ly tim dung twong d6i nhiéu trong san xuét va
xay dung.
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Nhin chung, bom ly tim 14 loai dugc st dung rong rii nhét trong moi linh vuc ctia nén kinh
té quéc dan dac biét 1a trong linh vuc cép va thoat nudc. Loai bom nay co két qua don gian
va chic chan, trong lwong nho, kich thuéc khong 16n 1dm. Bom cé thé ndi duoc truc tiép
v6i dong co, viéc quan ly don gian, do tin cdy lam viéc cao. So vdi cac loai bom khac, bom
ly tAm c6 hiéu suét cao, cho phép diéu chinh luu lugng va cot ap trong mot pham vi 16n,
cach diéu chinh ciing don gian.

Khi chon bom phai dua vao muc dich st dl_n}g luu luong va cot ap yéu cau. O nhitng tram
bom luu lugng nhé nén dung bom ly tdm ki€u cong x6n, & nhitng tram bom luu lugng 16n
nén dung bom nudc vao hai phia.

2.27 VAN HANH BOM LY TAM
Van hanh bom ly tdm gom cac viéc: m& may, theo doi va bao quan trong qua trinh lam
viéc, tat may.

Cong viéc dau tién la kiém tra, xiét chat dai 6c ¢ cac moi ghép mat bich va bé may, dong
khoa trén chan khong ké, trén 6ng day va cac ong dan nude phu; mo khoa trén ap ké. Sau
do6 tién hanh moi bom. Khi qua trinh moi bom két thuc thi dong dong co dién, chay bom.

Sau khi dat s6 vong quay yéu cau va ap ké chi gia tri thich hop thi m¢ khéa trén chan
khong ké va khoa trén duong ong dan nugc dén cym nip bit. Néu 6 truc ciia bom lam ngudi
bang nuéc thi din nude dén 1am ngudi 6. Sau cung, mo khoa trén dng diy dé bom dua
nude vao hé thong.

Trong mot sd truong hop cho phép mé may khi khoa trén ong day mo néu nhimg truong
hop nay khong din dén su qua tai ciia dong co va trén dng day dit van mot chiéu.

Trong thoi gian bom lam viéc phai chi y kiém tra thuong xuyén su 1am viéc cta cac to may
nho cdc dung cu kiém tra, do luong, bang kinh nghiém quan ly. Cac bo phan lam viéc nhu
banh xe cong tac, 6 bi, vong chén 1a nhitng bo phan dé bi &n mon, hu hong. Vi vy phai dac
biét chii y dén ching. Thong thuong thi bom 1am viée can kiém tra:

e Nhiét do 6 truc, voi 6 tru0’t nhiét 6 1am viéc cta 6 khong tru:ot qua nhiét do moi
truong xung quanh 45°C, nhung ciing khong duoc 16n hon 80°C; véi 6 bi , nhiét do
cia 6 khong dugc 16n hon nhiét do mdi truong xung quanh 606C nhung cling
khong duoc 16n hon 95°C.

e Ap lyc dan trong hé thdng bdi tron hay mirc diu trong budng chira dau cua 6 tryc.
Kiém tra chat lugng dau trong hé théng boi tron vé d6 nhét, do axit, va xem xem
dau c6 bi ban va c¢6 1an nude khong. Néu chat luong dau khong bao dam phai thay
dau méi ngay. Thong thudng sau 800-1000h l1am viéc, can thay dau méi.

e Sy lam viéc ctia cum nap bit; 6 cum nap bit can c6 nudc dan dén dé 1am ngudi cac
vong tip, lugng nude chay qua day khong duge nhiéu qua (khoang 5-10 giot trong
mot phat). Néu nudc chay ra nhiéu qua can xiét chat bich ép tup va chay it hodc
khong c6 nudce chay ra, phai 1ap tirc ndi 1ong bich ép tup. Luong nude chay qua day
ngoai tac dung tranh cho ngang truc hodc boc bao v¢ truc khong bi mai mon, con dé
kiém tra su 1am viéc ctia dém chéng tham.
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Ngoai ra, cong nhén van hanh phai thuong xuyén xem xét tinh trang lam viéc cua toan bd
t6 may nhu buldng ¢ cac mdi ghep, bulong mong, cac t6 may phai l1am viéc ém, truc khong
bi rung va ddo, tinh trang khép noi va bich noi, tinh trang cum nap bit va vong tap.

Tuy thudc vao két cdu may bom va diéu kién lam viéc ctia nd, nhung ctr sau 2500h 1am
viéc can kiém tra va di€u chinh lai khe h¢ cta 6 truc, ctr sau mot thoi gian khong qua 8000-
10000h 1am viéc phai tién hanh kiém tra toan bd méay bom va stra chira lon.

Khi bom lam viéc, nuéc khong 1én hoac khong du Iuu luong, ¢t ap nén dirng may kiém tra
lai tat ca cac van, khoa, ong hat, ludi chan rac va banh xe cong téc.

Khi tit may tién hanh nguoc lai trinh ty khi mé may, nghia la:
e Tu tir dong khoa trén 6ng day (khoang 2-3 phut) dé chuyén din bom sang lam viéc
¢ ché do khong tai.
e Dong khoéa trén chan khong ké.

e Ngat dong co dién.
e Dong khoa trén ap ké va cac duong ong dan nudc dén cum nap bit, dén budng lam
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CHUONG 3
BOM HUONG TRUC

3.1 SOPO CAU TAO VA NGUYEN TAC LAM VIEC ,
Bom hudng truc ciling 1a mdt loai bom dugc dung tuong doi nhi€u trong ti€u tudi va cap nude
khi yéu cau luu lugng 16n, cft 4p nho. Bom hudng truc thuong st dung trong pham vi:

Q= 0,1-50m’/s
H=4-22m.

Va c6 hé théng ti tbc n3 = 600-1200. bay 1a mot loai bom méi duge st dung rong rai trong
khoang 50 nam lai day.

Hinh 63 So dd ciu tao bom hudng truc
1- Banh xe cong tac; 2- Truc; 3- B phan hudng dong; 4- Vo

Két cdu ctia bom huong tryc don gian va chic chin. Phan quay gdm truc va banh xe cong tac.
Béanh xe cong tac gom bau va cc canh gan trén bau. Canh banh xe cong tac co dang cong trong
khong gian, mat trén 16i, mat dudi 16m. S6 canh thuong o tir 3-6 phan dung yén gdm vo va bd
phan huéng dong. Bo phan huéng dong 1a mot khoi try rdng trong c6 tir 6-12 canh dang cong,

Trong bom hudng truc dong chay khong chuyén dong thing goc voi truc, ma chuyén dong
trong cac mat tru dong tdm vai truc nén khong st dung luc ly tdm va d6 gia 4p luc nhan duoc
chi nho bién d6i dong nang. Vi vdy nguyén tac lam viéc cia bom hudng truc 1a dua vao dong
chay loe.

Khi banh xe cong tac quay, co ndng dugc truyen cho chét 16ng. Mdi phan tir chat long dong thoi
tham gia hai chuyén dong: quay va tinh tién theo chiéu truc. Sau khi ra khoi banh xe cong téc,
chit 1ong vao bd phan huéng dong, tai day thanh phan chuyén dong quay cuas dong chay bi
triét tiéu. Sau bd phan hudng dong, dong chay chuyén dong song song véi truc.

2.2 LUOI THANG CUA PROFIN ?
Cat banh xe cong tac bang hai mat try gan nhau v6 cung va trai ra mat phang sé dugc ludi

phang thang cua prophin canh banh xe cong tac (H-64). Khoang cach giita cac prophin 1a nhu
nhau va bang nhau.

t=nD/Y
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Trong do

t budc cua ludi
> s0 canh banh xe cong tac
D duong kinh mat cat twong Gng véi ludi.

Khi banh xe cong tac quay ludi prophin chuyén dong doc theo truc cuia né.

Tai bat ky diém nao cia dong chiy & trudc va sau ciing c6 thé ding duge tam gidc van tdc
tuong ung (H-64). Thanh phan van toc theo:

U=or

Do do phﬁn tir chat long chuyén dong trong nhirng mat try déng tam va&i truc nén ban kinh r tai
moi diém cua ludi la nhu nhau va:

U =U=U (31)
F '\-\.C W-z
“}u By
La
L U
 —

AN

N

N kT

?__},,C;U

Hinh 64 Lui phing thing ciia prophin

Gia sir mit cit udt cua dong chay tir 16i vao dén 16i ra ciia banh xe cong tac nhu nhau thi thanh
phan van toc hudng truc C, sé 1a khong doi, tire 1a:

Czl = Cz2 = Cz (32)

Do d6 c6 thé 1ong hai tam giac van téc & vao mép ra 1én nhau (H-65)
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Hinh 65 D0 thi vén tdc két hop

3.3 PHUONG TRINH CO BAN CUA BOM HUONG TRUC

Phuong trinh co ban ctia bom canh dan n6i chung
Hitoo = (UsCou-UiCiu) / g

Trong bom hudng truc
U1 = Uz =U
Nén co
Hiteo = [U (Cou - Civ)] / g (3.3)

Mit khac, theo phuong trinh (1.1) ¢6 thé viét:
Hicwo = Bz - By = (P2 - Py)y + (Zo-Z)) + (C2” - C1)/2g

Viét phuong trin bécnuli v6i tiét dién ra va tiét dién vao cia banh xe cong tac trong chuyén
dong tuong doi
Pi/y+Z+ WY 2g=Py/y+Z+ Wy /2g + hpy

O day hyy 1a chidu cao ciia banh xe cong tac ¢ thé bo qua
(P-P1) /[y + (Z2- Z1) = (Wi" - Wa') / 2g

Vi thé ¢6
Hicw = (W* - W5%) / 2g +(C* - C/%) /2¢ (3.4)

(3.3) va (3.4) 1a phuong trinh co ban ciia bom hudng truc. Tir phuong trinh co ban thiy cot ap
ctia bom huéng truc khong cé thanh phan do luc ly tam (U,* - U;%) / 2g gy nén. Cot ap tinh
duoc tao nén do d0 md rong cua kénh don banh xe cong tac (W; —> W»)

Tir tam giac van téc (H-65) ta thay
Cou=U - C, cotg B,
Cou - Ciu = (U - C,eotgp,) - (U - cotg

Do d6 phuong trinh (3.3) c6 thé viét dudi dang:
Hy o = U/ g C, (cotgf, - cotgf) (3.5)
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Nhu vay dé tao nén cot ap bom hudng truc phai co 1< B2, diéu d6 1am cho canh banh xe bot
di. Néu hai bom c6 cot ap nhur nhau thi bom nao ¢é s vong quay 16n, canh banh xe s& d& vénh
hon. Cap tric s6 B, B, khong phai ¢ dinh ma thay d6i theo ban kinh. Ké tu bau ra chu vi, do
cong ctia canh giam dan.

Ciing nhu bom ly tdm, do c6 ton that nén cot ap thuc té ciia bom hudng truc theo cong thirc:
H = 1/Ky** U2g (3.6)

Trong do Ky 1a hé sb cdt &p phu thudc hé s6 ti tbe
Ky = 0,0244 ng*"*

3.4 LUU LUQNG CUA BOM HUONG TRUC
Luu luong cia bom hudng truc
Q=C,f

V6i F 1a dién tich mit cit ¢ 16i ra ciia banh xe cong tac (¢ sau banh xe)
F=m/4 (D*-d%)

Nén Q= w4 CyD*-d (3.7)

Trong do
D duong kinh ngoai ctia banh xe cong tac.
d duong kinh bau

Trong tinh toan co thé liy so b
D=(5-5,5)V Q/n
d=(0,4-0,6)D
C, = 0,006 n;**\2gH

Vé6i H 1a cot ap toan phan cia bom

3.5 PUONG PAC TiNH CUA BOM HUONG TRUC

Ciing nhu bom ly tdm cac dac tinh va kha nang lam vi¢c cia bom hudng truc dugc thé hién
bé“lng cac duong dac tinh thyc nghi¢m. Bom hudng truc c¢6 hai loai dic tinh: duong dac tinh
cong tac va dudng dic tinh tong hop.

Duong ddc tinh cong tac

Biéu dién mdi quan hé giita luu luong, cot ap , cong suit, hiéu sut v6i s6 vong quay khong doi
va gbéc dat canh nhat dinh (H-66)
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Hinh 66 DPuodng dac tinh cong tac cua bom hudng truc

So sanh v&i dudng dic tinh ctia bom ly tam thay duong dic tinh Q-H ¢6 d6 ddc 16n nhét 14 ¢
hai d4u. Cot 4p cang ting khi luu luong cang giam va 16n nhit khi dong khoa trén ong day.
Thong thuong thi: Hy = (1,5-2)H (H' 1a ¢t ap Gng voi diém c6 Mpmay). Dudng dic tinh Q-N
ciing c6 dang tuong ty nhu dudng dic tinh Q-H. Cong suét ciing c¢6 gia tri 10n nhat khi luu
luong Qo =0va gép 1,5-2 lan cong suét lam vi€c cia bom. Tt gia tri Nmax tro di hiéu suét bom
giam nhanh. Nguyén nhén sy khéc biét ciia duong dic tinh bom hudng truc nhu vay 1a do xuat
hién dong chdy phu trong ving banh xe cong tac khi bom lam viée. Ma nguyén nhan gay nén
dong chay phu 1a do trong thyc té, bom hudng truc 1am viéc van c6 su xudt hién cua luc ly tdm
lam chiéu chuyén dong cua dong chay bi léch di, trén bé mat canh c6 1p bién véi van tdc chay
bang “0”, khi banh xe cong tic quay 16p bién bin ra ngoai sinh dong chay phy, hon nira sy
chénh 4p suit giita mat trén va mat dudi canh ciing gdy dong chay phu nguoc tir trén xubng
dudi.

Tu duong dic tinh théy vung lam viéc c6 loi cua bom nho. Pé khic phuc nhugc diém nay,

nguoi ta ché tao bom canh quay, goc dat canh c6 thé thay déi duoc.

Puong ddc tinh tong hop
Dugc dung véi goc dat canh thay doi (H-67). Puong dic tinh tong hop dugc dung trénb co so
duong dac tinh cong tac.

Tir cac dic diém trén cua duong dic tinh bom huong truc (Q = 0 thi co Ninax) nén khi kho’i

dong bom khong dugc dong khoa trén 6ng day; khong diéu chinh luu lugng bang khoa trén dng
day ma diéu chinh bang cach thay d6i vong quay hodc thay d6i goc dat canh.

3.6 KET CAU CUA BOM HUONG TRUC
So vo1 bom ly tdm, bom hudng truc c6 két cau don gian

3-5



Hinh 67 Puong dic tinh téng hop cia bom hudng truc

Tram bom bd tri bom hudng truc, kich thuéc nha tram ciing nhé gon. Bom huéng truc c6 thé
dat thang dung, nam ngan hodc xién.

Tuy nhién, bom hudng truc lai c¢6 chidu cao hiit &m. Didu d6 gay tré ngai cho viéc thi cong nha
tram va lap dat t6 may. H - 68 gidi thiéu két cau cia bom hudng truc.

Phan quay ctia bom gdm banh xe cong tac va truc banh xe cong tic gdm bau 17 va canh 3. Bau
c¢6 dang tru diic bang gang. Banh xe cong tac co tir 3 dén 6 canh. Canh c6 dang cong trong
khong gian, mép vao day, mép ra mong. Canh thuong dugc dic bang thép hop kim, lap voi bau
bang buténg hodc duc lién voi bau. Voi cac bom canh quay, trong bau ddt ¢ ciu quay canh.
Truc bom ndi véi truc dong co bang khdp ndi 14. Truc bom quay trong hai 6 hudng 11 va 5 16t
g6 ép hodc cao su, boi tron bang nudc sach.

Hinh 68 Bom hudng truc

1- Chép vao; 2- Ong vao; 3- Canh banh xe cong tac; 4- Than 6 dudi; 5- Lot 6: bd 16t ¢ hudng
hudng dong; 7- Truc; 8- Khuy cong; 9- Ong bao vé truc; 10- Than 6 trén; 11- Lot &; 12- Cum
ndp bit; 13- V6 cum vong bit; 14- Khép néi; 15- Oang ra; 16- Canh huéng dong; 17- Bén banh
xe cong tac

Luc huéng truc phat sinh trong qué trinh 1am viéc do 6 bi ciia dong co dién chiu. Trong qua
trinh lam viéc b hudng s& bi mai mon. Phai thay 16t 6 dang luc dé tranh tinh trang truc bi 1é€ch
tam, banh xe cong tidc co xat vao vo bom gay hu hong. Khe h¢ gitta banh xe cong tac va vo
thudng bang 0,001D. Néu khe hd ndy 16n qua, hiéu suét ciia bom s& bi giam.

V6 bom gdm budng cong tac 2, dang tru, voi bom canh quay thi c6 dang cau dé dam béao khe
hé gitta banh xe cong tac va vo bé. B phan hudng dong c6 tir 6-12 canh cong trong khong gian
16. Khuy cong va ong ra dé doi chiéu dong chay. Tat ca cac bo phan cia vé déu dic bang gang.

Bom hudng truc 1a loai da dugc sir dung va san xuét tuong ddi nhiéu & nude ta. Ta di ché tao
bom hudng truc canh quay 24HT-90, 30HT-90 va bom hudng truc canh khong quay 10HT-70,
14HT-90 luu lugng Q=295 - 8000 m’/h va cot &p H=2,3-7,5 cm.



Ngoai ra ta con str dung céc loai bom hudng truc cia Lién X0, ky hiu ciing twong tu nhu trén
nhitng chit “HT” dugc thay bang chir “0” , “IIp” (canh khong quay)

24HT-90 nghia 14 : 24- duong kinh dng vao tinh bang mm di giam di 25 1an, HT- hudng truc;
90- h¢ so ty toc da giam di 10 lan.

Hodac “on” (bom canh quay) so véi bom hudng truc cua ta, bom hudng truc cia Lién X6 ¢
nhiéu loai hon va duoc dung trong mot pham vi rong hon. Vi sy phat trién cua nén nong
nghiép, trong tuong lai chiing ta s& ché tao nhiéu loai bom hon dé dung trong cac linh vyc cua
nén kinh té qudc dan.
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CHUONG 4
BOM DUOI SAU

Dé bom nude & cac giéng sau (thuong 13 giéng khoan) 1én mat dét, nguoi ta thudng dung cac thiét bi nhu
bom giéng khoan (loai chim va loai ntra chim); bom ép kin, bom phun tia. Nhin chung, cac bom dudi sau
c6 cong sut khong 16n nhung no chiém mot vi tri vo cling quan trong trong cdp nudc, ha muc nudc
ngam, lam kho nén moéng cac cong trinh va ham mo.

4.1 BOM GIENG KHOAN KIEU NHUNG CHIM ‘
béy 1a mot loai bom ma toan bd t6 may (gébm bom va dong co dién) nam dudi myc nuGe dong trong
giéng. Bom nhiing chim duoc sir dung trong pham vi luu luong tir 5 dén 470 m*/h va cot ap dén 600 m.

Hinh 69 gi6i thiéu mot t6 may bom giéng khoan kiéu nhing chim. Té may gom bdn phan chinh: bom,
dong co, ong day va bang diéu khién. Pong co dién 1 dat dudi cung va ndi tryc ti€p voi bom.

Hinh 4.1 Bom giéng khoan kiéu nhiim chim
1 — Pdng co dién

2 —-Bom

3 — Day cap dan dién
4 — Ong day

5 — Bang dién

6— Ap ké

7 — Van mét chiéu

8 — Ong vach

9 — Ludi chan rac

Phén bom 2 gom cac banh xe cong tac va by phan hudng dong loai canh. Banh xe cong tac va bo phén
huéng dong lap long vao nhau timg ddi canh mot cip bom, sb cap phu thudc vao cot ap yéu cau. Giira
bom va dong co co ludi chin rac, nudc duge hit qua d6 vao bom. Trong phan dudi chin rac thuorng dat
vao mot chiéu kiéu dia. Van c6 tac dung chdng hién tuong quay ngugc khi bom dung lai va giam tai cho
dong co dién khong phai chiu ap luc cot nude trong Ong day. Cap cudi cung cua bom n01 vOi Ong day.
Ong day 1a 6 ong thép gom nhiéu doan ndi v6i nhau bang khép ndi ren. Bang diéu khién gom cau dao, cong
tac va co thé co mot sb deén tin hiéu.

Toan bd t6 may dugc ha xuong giéng cung vdi cap dan dién. T6 may can phai dit sao cho mat bich trén
cung cua bom nam dudi muc nudc dong it nhatla 2 — 3 cm.

Bom giéng khoan v6i dong co dat chim c6 cac vu diém

Khéng c6 tryc truyén dong dai

Két chu gon nhe, chéc chin

Liap réap, stra chita, quan Iy thudn tién va don gian

Khong can phai xdy dyng nha tram trén mit giéng khoan
Diéu khién ty dong hoa don gian

C6 thé ddt bom & cac giéng nghiéng hodc cong

Chinh vi ¢6 nhiéu wu diém nhu viy nén bom nhing chim duge su dung rong rai dé 1ap dit & cac giéng
khoan c6 duong kinh l6n hon 100 mm va c6 nhiéu loai khac nhau véi dong co dién kiéu kho, kiéu ngam
trong dau, kiéu nira kho va kiéu uét.

Bom cé dong co kiéu khd, vo dong co phai khit kin, trong dong co c6 khi nén. Nude ro ri vao dong co sé
dong lai trong mot budng ¢ dudi cung va dugc bao 1én bang diéu khién nho cac ro le phao. May nén khi
dat trén mat dat timg thoi ky dua khi nén vao dong co dé day nudc ra ngoai. T6 may dong co kiéu kho
hiéu suét cao nhung két cdu phirc tap va cé thé kéo nudc thdm vao diy quan cta dong co.
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Bom c6 dong co kiéu ngam trong dau, trong dong co c¢6 chira dau va mot luong nude nhd & budng phia
dudi dong co. Dau chuyén dong tuan hoan tir dudi 1én mat trén cia roto va stato dé boi tron 6 bi va lam
ngudi ddy quéin cua dong co. Bom c6 dong co kleu nay duoc dung khi yéu cau cot ap dén 200 — 300 m va
16n hon. Pong co kiéu ngam trong dau két ciu phirc tap, lap rap va sua chira khé khan, do tin cay véan
hanh khéng cao. Vi thé, loai bom v&i dong co ngam trong dau it duoc sir dung.

Bom c¢6 dong co kiéu nira kho, réto dong co quay trong nude con stato thi duge bao vé tach khoi moi
truong nude. Banh xe cong tac va bo phan huong dong ché tao bang gang hodc ddng, 6 huéng bang cao
su hodc dong boi tron bang nudc. Bom voi dong co dién nira kho co két cau don gian va do tin cdy van
hanh cao hon céc loai bom giéng khoan kiéu chim khac. Vi thé, n6 duoc st dung rong rai va két cdu ngay
cang dugc hoan thién hon.

Bom c6 dong co dién ki€u udt ca rdto va stato déu lam viéc trong moi truong nude. Loai ddng co nay cod
ket cau cong kénh trong lugng 16n gia thanh cao nén cling it dung.

V6i bdn kiéu bom nhu trén, bom giéng khoan kiéu chim duoc ché tao véi nhiéu loai khac nhau. Do han
ché ctia viée ché tao dong co 1am viée dudi nudc nén & nudce ta bom giéng khoan kiéu chim chua duoc
ché tao, ta thuong ding bom cua Lién X6. Cac loai bom di duoc ding 1a IIMHA, AII T, AIII T, AL
AlIB, A>HIL,...

Bom giéng khoan kiéu chim c6 rt nhiéu loai, chon loai nao phai dwa vao duong kinh giéng, luu luong,
cot ap yéu cau va cac yéu to lam viée khac.

C6 thé theo Bang 4.1 dé tinh toan céc chi sb can thiét khi chon bom.

Bang 4.1 Cac chi s6 chinh

Cac chi so chinh Ky hiéu
Tinh chat ctia nudc

Ham luong cat %

Ham luong mubi %

Ham lugng axit %

Nhiét do

Luu luong yéu ciu

Buong kinh trong cua gleng

Chiéu siu cira giéng ké tir mat dat dén day giéng
b6 sau muc nudc tinh

bo sau myc nude dong

Chiéu cao bom nudc dia hinh

Chiéu cao ong day

S6 doan ndi ong

Phuong phép diéu khién tram bom

Loai dong dién

Cong suat dong co N

o

dh

SOCEREEREIOLO

4.2 BOM GIENG KHOAN KIEU NUA CHIM

Bom giéng khoan kiéu nira chim 12 mot loai bom ly tim nhiéu cap, truc dimg, dat ¢ cac giéng khoan
duong kinh 200 — 600 mm. Hinh 4.2 gi6i thiéu dang chung cua mét t6 may bom loai nay. T6 may co
dong co dat trén mat dat, phan bom dat dudi giéng.

V& két cAu td may gdm 3 phan chinh

e  Phan bom, dat trong giéng sao cho cip dau tién nam thap hon muc nudc dong trong giéng it nhat 1a 2
m. Phan bom ¢6 ciu tao tuong ty nhu bom chim. Dudi cung 1a ludi chan réc dang try dic bang sang,
duc 16 hodc dang khung quin day. Cac cap bom lap ndi tiép voi ludi chin rac va véi nhau nhd vit
cdy, dai dc va dai dc 16m. S6 canh banh xe cong tac c6 thé thay dbi theo cot ap yéu cau.

e Truc truyén ndi gitta dong co dién va bom. Truc gém nhiéu doan c6 chiéu dai 1,75 - 3,0 m ndi véi
nhau bang khép ndi ren trai. Truc 10ng trong dng dang nudc va quay trong cac 6 hudng trung gian.
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Tuy theo ket cdu bom ma tryc c¢6 thé quay trong nude hodc trong dau (khi &y ¢ ong bac truc). Ong
dang ciing g6m nhiéu doan cé chiéu dai tuong tmg voi doan truc, ndi lai véi nhau. O cac chd ndi nay
bb tri 6 hudng trung gian 16t bang cao su gb ep hodc ddng, bdi tron bang nudc hodc dau.

e Dong co dién va gbi dd, bd tri trén miéng giéng. Goi dd duc bang gang, dang try va co khoét cac clra
dang chir nhat dé co the quan sat phia trong. Trong gbi d& 1a dng ra ciia bom dang khuyu cong. Phan
trén ciia gdi d& bd tri 6 bi chiu lyc hudng truc phat sinh trong qua trinh 1am viéc. Trén mat gbi d& dat
dong co dién truc ding, khong dong bo, ba pha. Trén dinh dong co bb tri khop chdng quay nguoc dé
khic phuc hién trong quay ngugc cuia bom khi t6 may dot ngodt ding lai.

Hinh 4.2

So véi bom chim, bom kiéu nay két cdu cong kénh, ldp rap van hanh phirc tap hon. Uu diém chinh cua
loai bom nay 1a d& dang sira chita, kiém tra dong co dién. Ban than bom c6 chit lwong ning luong tuong
ddi cao, hiéu suit c6 thé dat téi 80%. Do truyén dong dai, nhiéu cép, nhiéu 6 va truc quay trong nudc nén
hiéu suét chung ctia t may rat thap, chi dat khoang 45 — 55%.

Bom giéng khoan nira chim da dugc san Xuét tuong d6i nhiéu trén thé gidi. Khoang 15 nam tro lai day, o
nude ta da san xudt loai bom nay dé dat ¢ giéng duong kinh 200 — 350 mm, ky hiéu BG (Bom giéng
khoan).

Bang 4.2 Cho mdt s6 théng s6 chinh cta loai bom nay

Ky hiéu bom So cap H (m) Q (m’/h) n (v/g) D ax(mm) D iéno(mm)
BG-8-1-2 2 24 30 1470 130 200
BG-8-1-3 3 36 / // // //
BG-8-1-5 5 60 / // // //
BG-8-1-7 7 64 /1 // / //
BG-8-1-9 9 108 / // / //
BG-10-1-2 2 24 70 1470 173 250
BG-10-1-3 3 36 /1 // / /1
BG-10-1-4 4 48 /1 // / /1
BG-10-1-5 5 60 // // // //
BG-10-1-10 10 120 / // // 1/
BG-18-4 4 48 /1 // /1 //
BG-12-6 6 72 / // // 1/
BG-12-8 8 96 / // // 1/
BG-12-10 10 120 / // /1 //
BG-14-4 4 64 200 1470 260 350
BG-14-5 5 60 / // // 1/
BG-14-6 6 96 / // /l //

Ngoai ra, ta thuong dung cac bom giéng khoan nira chim kiéu A va HA cua Lién X6 dé dit ¢ cac giéng
duong kinh 300 — 600 mm.

Bom HA c6 cic loai 12HA*3, 12HA*4, 12HA*35, lip ¢ giéng duong kinh 300 mm, cho luu lwong 150
m’/h va cot ap 33, 44, 55 m.

Bom A c6 loai 12A, 20A, 24A lip & cac giéng dudng kinh 300 — 600 mm, cho luu luwong tir 150 dén 1200
m’/h va cot &p tir 28 — 110 m.

Gitra hai loai bom giéng khoan kiéu chim va nira chim r6 rang bom chim c6 nhi€u uu diém hon. Vi thé
bom chim c6 két cau ngay cang hoan thién hon va dang dugc dan dan thay thé cho bom ki€u nira chim.

4.3 PAC PIEM TINH TOAN LUU LUQONG BOM GIENG KHOAN

Dic diém tinh toan luu lugng noi riéng va cac thong s lam viéc noéi chung cua bom giéng khoan phu
thudc vao dac tinh bom va dong nudc chay vao giéng.

Buong déc tinh cho trong 1y lich bom vé su phu thue gitta H, n, N va Q, ¢ day H 1a gia tri ¢4t ap cua
bom tinh & sau cdp cudi cing (ing v4i mit cit A — A trén Hinh 70).
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Dé nhan dugc dac tinh duong ong khong nhiing phai tinh duoc ton thit trong doan 6ng dang AB (Hinh
70). Gia tri ton that h, nay tinh theo cong thirc:

h, =nSQ’ 4-1)
Trong do
n s6 doan ndi ong
S Stre can ciia mot doan 6ng ndi
Q lru lwong nude chay qua 6ng tinh bang m’/h.

Vi bom giéng khoan kiéu chim, gia tri S chi phy thudc vao dudng kinh dng.

Puong kinh 50 75 100 125 150
ong dang (mm)

Sio (trén chiéu 0,01 0,0015 0,00025 0,000075 0,000028
dai 10 m ong

dang)

12HA*3: 12 — dudng kinh nho nhat cta giéng tinh bang mm da giam di 25 lan.
HA : bom giéng khoan, 3 — s6 cAp banh xe cong téc.

Vé6i bom kiéu nira chim, gia tri S con phy thude ca vao két ciu bom. Tinh dén ton that doc dudng va cuc
bd do truc c6 khdp nbi quay trong nude gy nén. Bd thi Hinh 71 cho sy phu thudce cta S vao Q tng véi
bom BG — 8 (hay ATH — 8), ATH - 10, ATH — 14.

Hinh 71Sy phu thudc cua gia tri S vao luu lugng Q

]:Dé Xac diph duogc diém 1am viéc ctia bom, phai xay dung dugc dudong déc tinh [am viéc cua bom, dudng
ong va giéng (Hinh 72).

Khi bom chua lam viéc, muc nudc trong giéng 12 myc nudc tinh 0 — 0. Khi bom lam viéc, myc nudc
trong giéng s& ha dan dén myc nudc dong d — d. Trén do thi, toa d6 0 — 0 ing v6i myc nudce tinh 0 — a,
chiéu cao bom nuéc dia hinh a — 2, dic tinh gleng biéu thi mdi quan h¢ gilra do ha myc nudc trong giéng
va luu luong bom di a — 4. Pudng dac tinh tong cong cua duong ong va gleng, duong nay nhén duoc
bang cach cong tung do ctia duong a — 3 v6i ton that trén dudng dng & cing mot gia tri luu lugng.

b — ¢ 1a duong dic tinh ciia bom. O thoi diém dau tién, ngay sau khi m¢ may, bom cho luu lwong Q’. Sau
khi myc nudc trong giéng ha xuong dén myuc nudc dong, ché do lam viéc cua bom dugc x40 tron, bom
cho luu lugng Q.

Trong thyc té thuong gip mot sd bom giéng khoan 1am viéc song song hodc ndi tiép. Trong trudng hop
nay, tim diém 1am viéc cuia bom giéng khoan ciing lam viéc ciing gidng nhu ddi voi cac bom ly tim thong
thuong.

Hinh 72 Pudng dic tinh cing lam viée cua bom giéng khoan va duong 6ng.

4.4 BOM KHI EP

Bom khi ép 1a mot thiét bi dé bom nudc dudi sdu co ciu tao rat don gian. Cach day khong 1au bom khi ép
12 mot thiét bi bom nude dudi sau duge sir dung kha rong rdi. Ngay nay, hau nhu nd da dwoc hoan toan
thay thé bang cac bom giéng khoan, chi mot vai truong hop ngudi ta dung loai bom nay dé bom bun dé
bom bun trong hé théng thoat nudc, bom mét lugng nudce thai nho, bom nudc ¢ cac cong trinh dia chét,
bom thir & cac 15 khoan thim do nudc, bom dung dich hoa chét & cong trinh 1am sach cua hé théng cap
nudc.

Hinh 73 gi6i thiéu so dd ciu tao cua bom khi ép bd tri trong giéng khoan 1. Khi nén tir thing chira theo
ong dan khi 4, qua voi phun 2, vao ong ~dang 3, hoa tron voi nudc co trong lugng riéng nhd hon nudce

nhiéu. Do ap luc ctia nude trong giéng, hdn hop khi nuéc dang 1én trong dng dang 3 vao thung 5, dap vao
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chup chan nudc 6. Tai day, khi va nudc dugce tach riéng. Khi theo voi 8 ra ngoai, nudc theo 6ng 7 chay vé
bé chira.

Tinh toan bom khi ép la di xac dinh duong kinh 6ng dang va 6ng dan khi, d6 sau nhung chim voi phun,
luu luong, cong suat va ap suat cua may nén khi.

Luu lwong may nén khi
Luu lugng khong khi tinh theo cong thire:

Wg =W,Q /60 m’/h (4-2)
Trong do
Q lru lugng nuée can bom 1én tinh bang m’/h ’ 7
Wy luu luong riéng cua khi tic 1a lugng khi can thi€t ¢ trang thai binh thuong dé bom 1
m’ nudc.
Wo=h/23 ndg[h(k-1)+10]/ 10 4-3)
Trong do
h do sau myc nudc dong ké tir miéng ra clia 6ng dang tinh béng m
k hé s6 nhiing chim voi phun, tra Bang 4.3
Nk hiéu suét bom khi nén, tra Bang 4.3

Hinh 7.3 So d bom khi ép

Bang 4.3

b6 cao bom | 15 15-30 30-60 60 -90 90 -120
nudc h (m)

k 3-5 2,5-22 2,2-2,0 2-1,75 1,75 - 120
Nk 0,59 - 0,57 0,57 -0,54 0,54 - 0,50 0,50 - 0,41 0,41-0,4

Cong thirc (4.2) 1ap trong diéu kién 4p suat khi quyén binh thuong va nhiét do khong khi bing 15°C, khi
nhiét d6 ap suat khi quyén khac di, phai xac dinh lugng khi can thiet theo cong thic:

W =a 00w “4-4
Trong do
oy hé s6 ké dén anh hudng cua nhiét d6 khong khi, tra Bang 4.4
o hé sb ké dén anh huong cia ap suat khi quyén, tra Bang 4.5
Bang 4.4
Nhiét do | 15 20 25 30 35 40
khong  khi
('0)
o 1 0,983 0,966 0,948 0,934 0,920
Bang 4.5
Cao trinh so | 0 200 500 900 600 1500
voi _muc
nudc bién
o 1 0,96 0,86 0,89 0,86 0,82
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Ap suét ciia may nén khi
May nén khi can cung cép khi c6 du ap suit dé bom khi ép, mo may va lam viéc duoc.
Ap suit mo may nén khi xac dinh theo cong thirc
Py =0,1 (H—-h + z) kg/cm® 4-5)
Ap suét khi lam viéc
P, =0,1 (H - ho + Zhy) kg/cm? 4-6)
Trong do
hy d6 sau myc nudc tinh trong giéng (Hinh 73) tinh bang m
H d? Sﬁl{ nhﬁr}g chim voi phlrm tinll bang m ) ‘
Yhy tong ton that cdt ap trong 6ng dan khi tir may nén khi dén voi phun tinh bang m.
Céng sudt mdy nén khi
Cong suat yéu cau trén truc may nén khi
N =NoW,Py, 4-7
Trong do
No Cong suat don vi trén truc may nén khi, tinh bing kw, tra Bang 4.6
Wi Luu luong may nén khi, tinh bang m*/phut
Py ap suat lam viéc cia mdy nén khi, tinh bang kg/cm’.

Bang 4.6

Py (kg/cm?) 8 |7 6 5 4 [3 |2

W, Méy nén khi cap
May nén khi cap

Cong suat dong co dién chay may nén khi
Ng = KN
V6i K 1a hé s6 du trix cong suét
Ngudi ta str dung may nén khi pit tong dé cap khi nén cho bom khi ép. Dé khic phuc hién twong cp khi

khong déu, trén duong 6ng din khi tir may nén khi dén giéng dat mot thung chira khi nén. Thé tich thung
V, lay theo luu lugng may nén khi W,.

Wy (m*/phut) <6 6 —30 > 30

W, (m’) 0,2 W, 0,15 Wy 0,1 W,

Ong dang nudc va dng dan khi
Qng dang nude va dng dan khi 1a hai bo phan lam viéc chinh ctiia bom khi ép. Ong din khi c6 nhiém vu
cap khi nén vao ong dang qua voi phun 1 (Hinh 73).

Do nhim chim voi phun H xac dinh theo cong thuc:

H=kh(4.8)
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Hé sb nhung chim voi phun k tra bang 4.3.

Trong giéng, ong dang nudc va 6ng dan khi co thé bd tri theo hai phuong an song song va 16ng vao nhau.
Bo tri song song thi dng dan khi dit canh dng dang nudc. Bo tri 16ng vao nhau thi 6ng dan khi dat trong
dng dang nudc, bd tri theo phuong phap nay, lwong khi yéu cau ting 10 — 30% so v6i phuong phéap bb tri
song song.

Két cAu voi phun phy thudc vao phuong phap bd tri dng, khi dng khi dat 1ong trong dng dang thi voi phun
14 doan cudi cua 6ng dan khi; duc 16 duong kinh 4 - 6 mm, trén chiéu dai 3 — 4 m, s6 10 duc phai tinh sao
cho téng dién tich 16 bang 1,5 — 2 1an tiét dién dng dan khi. Mat do 15 trén dng nén bé tri dan tir dudi 1én
trén.

Khi 6ng bd tri song song thi ngudi ta khoan cac 16 ciia voi phun ngay trén mot phan ciia 6ng dang, phan
dng nay duogc boc trong mot hop (Hinh 73) dng dan khi ndi véi mat trén cua hop.

Cén chi ¥ 12 b tri ng du theo phuong phap nao thi voi phun ciing phai cao hon dau dudi cua dng dang 2
-3m.

Theo kinh nghiém, nén 1iy 6ng dang nudc co tiét dién thay d6i. Phan hit ciia dng (phan dng phia dudi voi
phun) c¢ tiét dién udt Fy, van toc nudc chay vao v;.

V1:Q/F1

Phan 6ng dang hdn hop (tir voi phun trd 1én) cé tiét dién uét (khong ké tiét dién 6ng dan khi), F,, van toc
chuyén dong ctia hon hgp khi — nudce v,.

Vo= Q (1 + Wo)/F2

Nguoi ta khuyéq nén léiy van tc nudc chay vao 6ng vi=1,5-2,5m/s, van téc hén hqp ra khoi 6ng V) =
6 — 8 m/s. Van toc v,, trong truong hop bom dat ¢ d sau 100 m tré 1€n, nén lay giam dan tir voi phun dén
miéng ra ciia Ong dang.
Khi ng bd tri song song, duong kinh éng dang co thé tinh theo cong thirc:

D=+ Q (1+W,)/0,785 v, (4.9)
Puong kinh 6ng dan khi tinh theo cong thirc:

d= W (Piy+1)/0,785 v (4.10)

Vian téc chuyén dong cua khi trong 6ng dan khi v nén ldy trong khoang 5 — 10 m/s.

C)ng dan Kkhi nén dat dbc dan vé phia giéng v6i do dbc i > 0,01 dé khi ngung tu trong dng co thé chay
xuong giéng.

Dé chon dudng kinh dng dang nudc va dng dan khi co thé dung Bang 4.7
Sau khi tinh so bd bom khi ép, c6 thé tinh dugc hiéu suét ciia toan bo thiét bi.

=y Qh /102 Ng,

Trong do
Q Iru lugng nue bom 1én, tinh bing ms.
h d6 sau myc nudc dong, tinh bang m.

Ne cong suat tidu thu cua dong co chay may nén khi tinh bang kw.

4-7



Uu diém cia bom khi ép 1a ciu tao don gian, lam viéc tin cdy vi khong c6 b phén chuyén dong , <o thé
dit ¢ nhimng giéng nghiéng, bom nudc co 1an cat va loai bo dugc khi sulfua hydro c6 trong nude ngam.

Nhuogc diém ciia bom nay 13 hiéu suat thip (0,25 — 0,35) khong cap nuée thing vao mang ludi duoc.

Bang 4.7
Ong bo tri song song Ong bo tri 16ng vao nhau

Ong dang | Ong dan | Puong kinh giéng | Luu Ong dan | Puong kinh giéng | Luu

D (mm) khi d | (mm) luong khi d | (mm) luong
(mm) Loai giéng (m’/h) (mm) (m’/h)

Loai Ong
| 11

50 19 150 200 8—11 9,5 75 125 4,6 -8,6
25 12,5
32

65 19 150 200 9-16 12,5 100 150 10,8
25 19 16,2
32

75 19 14-23
25 150 250 19 125 175 13,4
32 200 25 21,6

90 25 15-30 25
32 200 250 32 150 200 15-25
38

100 32 32 150 200
38 200 250 22-50 38 200 250 20-40
50

125 32 32
38 250 300 35-65 38 200 250 35-55
50

Loai I: Bau dudi cia ong dang cao hon ong loc cta giéng.

Loai II: Pau duéi ciia dng dang ngang hoic thip hon éng loc cua giéng.

Khéng duogc dit & giéng 6 mot 16p nudc mong va doi hoi cong nhan lanh nghé quan 1y may nén khi.

4.5 BOM PHUN TIA ) i )
Bom phun tia: sy 1am viéc ciia bom phun tia dya trén nguyén tac truyeén truc ti€p dong ning ctia dong
chat long cong tac c6 nang lugng 16n cho mot dong chat 1éng khac c6 nang lugng nhé va bom né 1én.

Hinh 74So dd c4u tao bom phun tia.

Ong hut
Ong cap

nudc

Voi phun
Buong nhan
Budng tron

Ong khuéch tan

Ong day

Nguyén tic lam viéc ctia bom phun tia
Dong chit 1ong cong tac co cot ap H; chay vao 6ng 2 v6i luu lugng Qi, qua miéng voi phun 3 tao thanh
dong tia c6 van tdc rat 1én phun vao budng 4, kéo khong khi trong budng nay chuyén dong theo. Theo

phuong trinh bécnuli:
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P/y + V*/2g = const

Nén tai ddy van toc dong chay tiang 1én thi ap suat P giam xudng. Do su chénh 4p suit, nudc tir bé hut
dang 1én budng 4. Tai day, né dugc cht 16ng cong tac truyén ning luong cho. Ra khoi budng 4, chat 1ong
vao budng trén 5 dé an dinh truong vén tdc, vao 6ng khuéch tan 6 dé bién mot phan dong ning thanh thé
nang. Cudi cung, dong chat 1ong chuyén dong vao ong day 7 véi luu luong Q, = Q; + Q, va cot ap H, 16n
hon cot ap Hy ctia dong chay trong 6ng hut.

H,<H, <H,
Bom phun tia néi chung cé két cau tuong tu nhu nhau, chi khac nhau ¢ bd phén voi phun.

Bom phun tia c6 vu diém la cau tao don gian, kich thudc nho gon, lam viéc tin cay, cheé tao ré tién va co
thé bom dugc cac loai chat long, ké ca chat 1ong c6 lan hon hgp co hoc va chat khi.

Nhuogc diém ciia bom phun tia 13 hiéu suét thip n = 0,2 — 0,35.

Do ¢6 nhiéu wu diém nén bom phun tia vin dugc tng dung rong rai trong nhiéu linh vuc. Chung dugc
dung dé bom nudc dudi sau: nude ¢ hd mang, ham hao; dung ¢ cong trinh xir Iy nudc thai dé bom cén
vao bé lang cat va khudy tron bun trong bé métan. O cac tram bom, bom phun tia dugc dung dé mdi bom
ly tim va bd tri két hop voi bom ly tim dé bom nuée dudi sau.

Bom phun tia két hop bom ly tim

Hinh 75Giéi thiéu so d6 b tri bom phun tia két hgp bom ly tam.

Hinh 75a 14 so d6 dwoc dung rong rdi nhit. Bom ly tdm 2 cAp nudc cong tac cho bom phun tia 1, v6i luu
luong Q;. Luu lugng nude duge bom 1€n khoi giéng 1a Q. Bom phun tia dua mot luong nude Qz Qi+
Qo 1én dén d6 cao H, ma bom ly tdm c6 thé hut duoc sau khi 1én khoi mat dét, luu luong Q; phén lam hai
nga, luu lugng Q, theo dng dan ctia bom ly tim 1én bé chira luu lwong Q, lai quay lai giéng.

Truong hop, nude sau khi ra khoi bom 2 khong du ap luc cong tac thi dat thém bom ly tam 2” ¢6 luu
lugng nho. Cho Iuu luvgng Q; qua bom nay dé tang ap luc nudc cong tac thoa man yé€u cau lam viéc cla

bom phun tia (Hinh 75b).

Puong dng ciia bom phun tia co thé bd tri song song (Hinh 75) hoic 16ng éng diy trong 6ng cap nudc
cong tac (Hinh 76).

Viéc tinh toan bom phun tia két hop bom ly tam 1a di x4c dinh cac kich thudc va cac thong s6 can thiét bi
lam viéc. Trinh ty tinh toan gom cac budc sau:

Chon bom ly tdm ¢6 luu Iuong Q, = Q, = Q; + Qg va cdt ap H, = Her + her.

Vi HCT = (H] — hv)

Trong do
o hé sb ap luc cong tac cua voi phun, a =3 - 3.5
H, cOt ap toan phan cua bom phun tia

h, t6n that cot ap khi ra khoi voi phun, thuong iy h, = 0,25 H;.
Hinh 76

Trén duong dic tinh cua bom ly tam, ung véi Qyp, H, tim duge cong suét N, hiéu suét M va chiéu cao hut
chan khong gi6i han Hy 2",
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Trong budc tinh gan dung co thé 1ay H, bang khoang céch tir truc bom ly tim dén muc nudc dong trong
gieng, luu Tugng Q; = (1 - 1,4) Qo.

e Chon duong kinh 6ng’d5n cong tac D; va duong kinh cf)ng day ciia bom phun tia D, dua} vao luu
lugng Q;, Q, va van toc gidi han cia dong chay trong ong (V < 5 m/s). Sau d6 tim hé so stc can
) "sfli’nsﬁ.chiéu cao hut dia hinh cua bom ly tdm H, ™ sao cho:
thh < Hdhgh
e Tinh cot 4p ddy cta bom ly tim
Hy=Hy — (H," + hy)

e Ton that cot ap trong 6ng dan nudc cong tac hy va dng ddy cia bom phun tia hy:

h, = SlLlQlj
h, = s,1,Q,

e (ot ap cia bom phun tia
H1 :Hdg—Hh+h2
e Cot ap tuong dbi cia bom phun tia

h=BRA - (B/2A)* - C/A

A=bH—ah1
B=aH +bH, +h,
C=aH,

Trong do )

a,b céc‘hé s0 thuc nghiém, a=34; b= 16,5 )

H chi€u cao bom nudc dia hinh ciia bom phun tia két hop bom ly tam (Hinh 75).
e Luu luong tuong dbi ctia bom phun tia

q=Q/Q =V [(a—bh)/(ah - D] -1
e Luu luong c6 ich
Q=Qq/q+1

e Hiéu sut toan tram

n = QoHn, / Q;H, =y QH / 102N

e Dung db thi biéu dién mbi quan hé n-Qy va q — Qo (Hinh 77). Phai chon cdc thong s6 lam viéc
clia bom sao cho tai diém lam viéc bom c6 hiéu suat 16n nhat.

Hinh 7.7 Buong dac tinh cia hé théng bom.
e Xac dinh lai cac thong s6 1am viéc ctia bom tai diém tinh toan.
Luu lugng nude cong tac tinh toan:
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Qie=Qo/ e
Va Q21 = Qi + Qo

Trén duong déc tinh cia bom ly tam Gng voi luu lwong Qy, = Qo tim lai cac gia tri Hyy, Ny, Ny va Hy
To6n that cot ap ing v6i luu lwong tinh toan trén 6ng dan nude cong tac va 6ng day ctia bom phun tia.

_ 2
hy¢=s; L, Qltt2
hyy=s,L; Qo

Cot ap diy cta bom phun tia
H;=Hg—Hpyt hy

e Xac dinh cac kich thudc chu yéu ctia bom phun tia

Puong kinh miéng voi phun
d, =nV1,27Q,/V,
O day V, 1a van tdc dong chay tai miéng voi phun
V =(0,95-0,97) V2gHcr
Khoang cach L tir miéng voi phun dén dng tron voi voi phun kiéu con (Hinh 74)
Lo=(2-3)d;

Buf)ng trén c6 anh huong quyét dinh dén hiéu sudt ciia bom. Theo kinh nghiém nén lay duong kinh
buong tron dy:

d=1,8d;

Véi cac bom phun tia thong thuong thi 1iy chiéu budng tron.
Li=(4-"7)d,

Va géc mo rong dng loe

p=6"-8
Tur gié tri @ da chon co thé xac dinh dugc dai 6ng loe L;

L, = (D, —dy)/2cotge

O day D, 1a dudng kinh dng ddy ciia bom phun tia.

Chiéu cao htt cua tram bom phun tia c6 4nh hudng l6n dén hiéu suét. Khi chiéu cao hit nhé hon 3 m hiéu
suat ¢o thé dat 17 — 25%, khi chi€u cao hut 1a 5 m hiéu suat chi dat 10 — 12%.

4.6 MQT VAI NHAN XET VE CAC LOAI BOM DUOGI SAU ,
May bom dung d€ bom nudc dudi sdu cd nhiéu loai nhung trong chuong nay chi xét bon loai dung thong
dung nht.



Nhin chung, trong cac loai bom dudi sau thi bom giéng khoan kiéu chim 13 hoan thién hon ca va ¢6 trién
vong phat trién nhat. Loai bom nay c6 hiéu suat cao lai don gian trong quan 1y, van hanh va lap rap, sira
chira; néu didu khién ty dong thi hé théng diéu khién ciing don gian. N6 dugc sir dung rong rii dé bom
nudc sach & mac do sau 16n.

O nhimg giéng c6 d6 sau khong 16n luu luong khong qua 20 m’/h, nhitng noi nudc 1an nhiéu bun cat thi
nén dung bom phun tia vi né lam viéc chac chan va khong doi hdi phai bao dudng.

Bom khi ép chi nén dung d& bom nudc c6 1an khi doc, c6 mui can phai loai bo, hodc dit ¢ nhitng giéng
luu lugng nho, gan tram khi ép va nhiing noi cap nudc tam thoi.

Bom giéng khoan nira chim c6 dong co dit trén mat dat va truc truyen dong hiéu suit khong cao quén 1y,

lap rap va stra chira phirc tap. Loai bom ndy chi nén dét ¢ nhimg giéng c¢6 luu luong 16n va d6 séu khong
16n lam.
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CHUONG 5 ,
BOM NUOC VA - BOM XOAY -
BOM CHAN KHONG

5.1 BOM NUOC VA

Bom nudc va 1a mot thiét bj dang nudc khong c6 dong co din dong, 1am Vlec trén nguyén tic sir
dung strc va thity luc. Diéu kién dé thiét bi lam viéc duoc 1a phal ¢6 ngudn nude & cao hon chd
dit bom nudc va mot do cao nao ddy va cho phép thdo tir ngudn ra mot luu lwong 16n hon luu
lwong bom nudc va vai ba lan.

Hinh 78 So dd bd tri bom nuée va
Hinh 78 gidi thi€u so d6 cau tao ctia bom nude va gom ong dan nudc 1, van nudc va 2, van day 3,
chup khong khi 4, ong day 5.

Khi bom khéng 1am viéc van 2 va 3 ¢ trang thai dong. Dé dua bom vao 1am viéc, trude hét phai
khoi dong bang cach md van 2. Khi van 2 mé, dudi tac dung cua cot ap H,, nude tir ngudn theo
ong 1 chay xudng va ra ngoai qua van 2. Van tbc dong nudce chay xudng ting dan lam cho ap luc
tac dung 1én mit trong cua van 2 ciing ting 1én. Khi dong chay dat gia tri van téc gidi han va ap
luc tac dung Ién van 2 16n hon trong ban than cua no thi dudi tac dung cta hi¢u ap luyc mat trong
va mat ngoai, van 2 dong 1a1 Dong chay trong dng cap dot ngot bi dung lai, hién twong nudc va
xay ra. Lic d6, & dau dudi dng cap, ap luc tang 1én rit cao, 16n hon ap luc trong chup khong khi.
Do tac dung ctia hiéu 4p luc ndy, van ddy 4 mo ra, nudc tran vao chup. Dudi tac dung cua ap luc
du trong chup, van 3 déng lai va nudc trong chup duoc day 1én bé chira mot phan.

Pong thoi dlen ra voi qua tr1nh trén do nuéce tran mot phan vao chup 4 va do song nude va truyén
nguoc 1én ngudn nén trong éng 1 4p suit giam di nho hon ap sudt khi ngoai van 2 ty mé ra do
trong luong ban than hoac 10 xo va d§ chénh &p luc gitta mat ngoai va mat trong van. Mot chu ky
bom két thuc. Cac chu ky sau @6 ctr dién ra mot cach déu dan va tu dong nhu vay mai.

Hi¢u suat cua bom nudc va tinh toan theo cong thirc:

n=QH/QH, (5.1)

Gia tri 1 thuong ndm trong khoang 0,45 - 0,65. Dé bom lam viéce t6t, nguoi ta thudng 1dy chiéu
dai ong cap L = (5-8)H;.

Bom nudéc va c6 wu diém 1a cdu tao don gian, khong tiéu ton ning lugng bén ngoai.

Nhuoc diém ctia bom nay la van nudce va 2 chong bi hu hdng, trong qua trinh quan 1y phai thuong
xuyén bo sung vao chup khong khi Iugng khi bi hao hut do hoa tron vao nudc va bi day Ién bé
chura.
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Dé nang cao hiu suat cia bom nudc va, hién nay nguoi ta da dung van nude va ki€u tudc bin
dong mé theo chu ky. Lam nhu vay s€ han ché dugc lugng nudce bi hao phi do chdy ra ngoai qua
hoc van nudc va.

5.2 BOM XOAY - SO PO CAU TAO VA NGUYEN TAC LAM VIEC

Hinh 79 gidi thiéu so d6 ciu tao bom xo4y. Cac bd phan chinh ciia bom gdm: banh xe cong tac 1
lap chit trén truc 2, dat trong vo bom 3. Giita vo bom va banh xe cong tac co6 kénh vong hinh
xuyén trén doan cung abc. Trén v bom c6 miéng hit 4 va miéng day 5. Giita miéng hut va miéng
day duoc ngan cach boi cung dc, 1a phan vé bom nam sat voi banh xe cong tac dén ndi khe hd
giira chung chi di dé banh xe cong tac quay khong co x4t vao vo bom.

Hinh 79 So d6 cdu tao bom xoay

Nguyén tac lam viéc cua bom xo0ay cling dua trén sy tac dung cua luc ly tam. Khi bom lam viéc,
banh xe cong tac va miéng hat phai duoc chtra ddy chit 16ng. Khi banh xe cong tac quay, dudi tac
dung cta luc ly tim, cac phéan tir chat 10ng chuyén dong doc 14 canh theo chiéu hudng kinh tir
trong ra ngoai va dong thoi quay theo banh xe cong tac. Ra kénh vong, chat long gip vo bom va
lai quay vao kénh giira cac canh banh xe cong tac. Va chuyén dong cia cac phan tir chat 1ong c
lap di 1ap lai nhu vay mot s6 1an cho dén khi ra t6i miéng day. Quy dao chuyén dong tuyét d6i cua
chat 16ng trong bom theo duong xoay 6¢ ABCDEF (H-79). Ctt chuyén dong duoc mot vong xody
doc theo kénh vong thi chét long lai mat lan dugc nhan thém nang lugng. Nhu vay, trong qua
trinh chuyén dong cia mot phén tir chat long tur khi vao dén khi ra khoi bom, n6 lién tuc dugc
nhan thém nang lugng. Do d6, cot ap ciia bom xo4y cao hon bom ly tim rat nhiéu. Vi ciing mot
kich thudc va sb vong quay nhu nhau thi bom xoay tao nén dugc cot ap 16n hon cot ap cua bom
ly tAm tir 3-7 lan.

Bom xody c6 the 1am viée dugc voi chét 1ong d& bay hoi hodic hon hop chat 16ng- chat khi nhung
khong nén dung dé bom chat 16ng ban vi nhu vay bom chéng bi hu héng.

Bom xoay thudng duoc ché tao véi

Q=8-10m’/h.
H=25-250 m.
ns=4- 60

n =750 -3000 v/ph

O nudc ta, bom xo0dy da dugc ché tao vai cac loai ké dudi bang 5-1.



Bang 5-1

Ky hi¢u
Céc bom 18-0,9 1,28 -1%2 1,68"-1,5%4
thong sd
Luu luong Q (m’/h) 1 3 3,6
Cot ap H (m) 37 76 145
S6 vong quay n (v/ph) 1490 1500 1500
Hiéu suit 1 0,18 0,24 0,24
Cong suat N (kw) 0,815

"Ky hiéu bom: vi du 1,68 - 15*4 thi 1,6. Duong kinh miéng hut va miéng diy tinh bing mm di
giam di 25 lan

8- Bom xoay; 1,5- h¢ s6 ti tbe da giam di 10 lﬁn; 4- 36 cép.

Bom xo0ay thuong dugc ché tao voi hai loai: banh xe cong tac canh kin va banh xe cong tac canh
hé.

Bénh xe cong tac canh kin ¢6 hinh dang nhu mét dia phang, vanh ngoai duoc phay thanh cac canh
ngan, phang (H-79a). Mét chu vi banh xe khong sat v&i vo bom. Banh xe thuong c6 18 - 28 canh.

Bénh xe cong tac canh hg (H-79b) c6 cac canh phing, dai gan chat trén may o thudng c6 12 - 24
canh. Mat chu vi banh xe sat vdi vo chia kénh vong thanh hai phan bo tri & hai mat bén cua banh
xe cong tac.
* Cot ap cua bom xody
Nguyén tac lam viéc ciia bom xody ciing giong bom ly tdm nén moi lan chat long chuyén dong
trong ranh cac canh banh xe cong tac tir Ry dén R, (H-79) cling tudn theo phuong trinh O - le:

Hio = (UxCou - UiCiu) / g
Ciing nhu bom ly tim, thudng thi van toc Ciy = 0 nén

Hio =UsCay/ g
Do d6 cot ap 1y thuyét v6i sb canh nhiéu vo cling clia bom xody

Hlt 0 — iUzCzU / g (5.2)

1:s0 lan tac dung

Nguoi ta thuong tinh ¢t &p thuc cua bom xody theo cong thirc:
H= ¢ U?/2¢g (5.3)
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Trong do

U =n1D,n/ 60 : van tbc vong clia banh xe cong tac.
¢ = 3- 4,5 : h¢ s0 cdt &p cua bom x04y, xac dinh bang thyc nghi¢m.

* Luu luong
Luu lugng ctia bom xody

Q=FV
Trong do
F dién tich tiét dién ngang cta kénh vong.
v van toc trung binh cua dong chay qua kénh vong.

Van toc dong chay trong kénh vong ting dan tir khi vao dén khi ra khoi kénh. Viéc xac dinh gia
tri cua n6 tuong doi phirc tap. Bang tinh toan nguoi ta da tim dugc cong thuc tinh luu lugng toi
uu cia bom xo0dy qua van toc vong U.

Q=0,5FU

Ciing nhu céac loai bom khac, cac thong sb 1am viéc cua bom xody dugc thé hién trén dd thi Q-H,
Q-N, Q-n dung bang phuong phap thuc nghiém goi la dudng dic tinh cong tac ctia bom xody (H-
80).

Hinh 80 Duong ddc tinh bom xody

Tir duong dic tinh ciia bom xody thay ring cic duong déu c6 do dbc 16m, cot ap va cong suat dat
gid tri 16n nhat khi luu lugng bang 0, bom xo0dy c6 hiéu suat thap. Gid tri hi¢u suat lon nhat cia
bom xo4y chi dat khoang 0,3 - 0,45 Gng v6i diem c6 luu lugng Q = 0,5FU.

So v&i cac loai bom khac, nhit 13 bom ly tdm, bom xo04dy c6 ¢t ap 1on, kich thudc va trong lugng
bé, c6 kha ning tuy modi, nhung luu lugng nho, hiéu suat thap va kha nang chong xam thuc kém
hon.

Dé ¢ dic tinh 1am viée tot hon va nang cao kha ning chéng xam thyc ngudi ta ché tao loai bom
ma trén tryc dat ca banh xe ly tam va banh xe xody goi la bom ly tAm-xody.

* Bom ly tam - xoay

Hinh 81 gi6i thiéu cau tao ctia bom ly tim - xody, cac b phan chinh ctia bom gom: dng hut 1, vo
bom 2, hop day 3, vong chén 4, banh xe ly tdm 5, banh xe xody 6, truc 7. Trong than bom c6 ranh
xoan 6c¢ a ndi vong day cua banh xe ly tim v6i kénh vong cta banh xe xody. Kénh vong b thong
v6i hop day 3 bang hai 16 ¢ va d.
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Hinh 81 Bom ly tdm - xody

Khi bom 1am viéc 1an d4u tién, phai d6 mot it chit long vao than bom (khéng can ddy). Truc bom
quay, banh xe ly tm hit va ddy chat 16ng vao rinh xodn a rdi vao kénh vong b. Tai day né dugc
banh xe xody truyén thém ning lugng va day ra hop dy 3. Sau khi 1én hop ddy 3, mot phan chat
long lai quay lai kénh vong theo 18 d. Luc d6 banh xe ly tim van quay, hiit khong khi tir 6ng hut
nén vao kénh vong b, tao nén hdn hop chat 16ng-khong khi. Banh xe xoay day hdn hop qua 16 c.
Tai day khong tu tich ra va bay ra ngoai, con chit 1ong lai quay lai kénh vong. Qua trinh trén ctr
lap di lap lai nhu vay cho dén khi & pia hat cia may bom tao nén do chan khong du dé chat long
trong bé hut tu chay vao than bom. Tir lic nay tré di banh xe ly tm bat dau day chat 1ong sang
kénh vong b, dugc banh xe xoay truyén thém nang luong va day ra ngoai qua hop day 3.

Bom ly tdm xody c6 cot ap luu lyng khong bé va c6 kha ning tw moi. Khi bom lam viée chi can
trong than bom c6 mot lugng nho chit long dé ngan khong cho khong khi & hop day quay lai.
Luong chit 1ong nay chi can d6 vao khi 1am viéc 1an dau con nhitng lan sau d6 ¢ san trong than
bom nén khéng can db vao nira.

5.3 BOM CHAN KHONG

Khdi niém vé chan khéng

Trong khoa hoc k§ thuat, chan khong 1a mot tir dung dé chi trang thai khi ma ap suit ctia n6 thap
hon ap suit khi quyén. Do chan khong chia ra: d6 chan khong thip, trung binh, cao, rit cao va
siéu cao.

Do chan khong thap chi trang thai khi co ap suit 1-760 mm thay ngan.
Do chan khong trung binh chi trang thai khi c¢6 ap suat 0,01 - Imm thiy ngan.

Trang thai khi c6 ap sudt 10 -10° mm thiy ngan 1a d6 chan khong cao, 4p sudt 107 - 10° mm
thity ngén 14 do chan khong rat cao, ap suat 10"° mm thity ngén tré 1én 12 d6 chan khong siéu cao.

Do chan khong thudng duoc do bang milimét thuy ngin, mét cot nude, at mét phe hodc phan
tram.

Do chan khong thap thudng do bang phan trim va tinh theo cong thirc

Do chan khong (%) = (760 - Pg) / 760 * 100
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Vi Py 1a 4p sudt tuyét d6i trong binh rat chan khong.

Phdn loai bom chan khong
Bom chan khong 1a mdt loai may dung dé hut khi hodc hoi ra khoi mdt thiét bi, tao nén &p suat
trong d6 nho hon ap suat khi quyén.

Tuy theo kha nang tao nén d chan khong, bom chan khong chia lam hai nhom: nhém tao nén do
chan khong thap va trung binh, nhém tao nén do chan khong cao.

Nhom thtr nhat khong 1a nhom bom chan khong thip tao nén 4p suit chan khong tir 760 - 107

mm thuy ngan. Nhom nay gom:

a) Bom chan khong kiéu pit tong, loai nay dugc dung tuong d01 rong rai khi yéu cau luu lugng
16n. N6 thuong cho luu lugng khi bom ra tir 45 dén 3500 m*/h, ap suét chan khong dén 0,05
mm thuy ngan.

b) Bom chan khong kiéu rotd véi cac canh trugt luu luong tir 200 dén 5350 m*/h va ap suét chan
khong dén 0,005 mm thuy ngan.

¢) Bom chan khong kiéu vong nudc, nguyén tic lam viéc ciia n6 ciing giéng bom chan khong
kiéu r6t6 nhung n6 hut khi va day ra hdn hop khi nudc. Loai nay cho luu lugng tir 0,25 dén
465 m’/phit va d6 chan khong tir 92 dén 99,99%.

Loai bom nay c6 vu diém la cau tao don gidn, hut khi sach. Vi thé n6 dugc dung rat rong rai trong
moi linh vuc cia nén kinh té quoc dan.

Nhom thtr hai 1a nhém bom chan khéng cao, tao nén d6 chan khong tir 107 - 10° mm thay ngén.
Nhom niy gém cac bom:
a) Bom chan khong rotd dau, luu luong 0,1 - 350 I/s va ap suat chan khong dén 10* mm
thiy ngan.
b) Bom chan khong banh ring, loai nay ding khi yéu cau ap suat chan khong 0,1 - 0,81mm
thiy ngan.
¢) Bom chan khong kiéu phun tia, nguyén tic lam viéc ciing gidng nhu bom phun tia
(chwong 1) nhung & day ding chit khi hodc hoi lam chit cong tac. Bom nay cho luu lugng
dén 300 1/s va ap suat chan khong dén 0,9mm thuy ngan. Thuong sir dung trong cong
nghiép luyén kim, hoa chét hoic duoc.
d) Bom chan khong khuyéch tan chi lam viéc duoc khi trong binh ¢ 4p sudt ban dau 1a 1
mm thay ngan. Loai bom nay luu lugng dat téi 50000 /s, ap sudt chan khong dén 107
mm thuy ngan.

Trén day 1a mot s6 loai bom chan khong da duoc ché tao va sir dung trén thé gidi. Trong nhirng
bom d6 thi bom chan khong kiéu vong nudc 14 loai dugce ding rong rdi nhat va co ciu tao don
gian nhit.

Bom chan khong vong nudc
Trong céc h¢ thong cap va thoat nudec bom chan khong vong nudc dugce st dung rat rong rai dé
moi cho bom tam & cac tram bom. Hinh 82 gidi thi¢u so d6 cau tao loai bom nay.



Hinh 82 Bom chan khong vong nudc

Bom gém vo 1 c6 dang tru, R6to 2 véi cac canh ban phéng, dat 1éch tam so v&i vo. Khi bom lam
viéc trong vo c¢6 d6 mot it nude. Khi roto quay, do tac dung cua lyc ly tim, nudc ban ra xung
quanh bao lay réto. Do roto dat 1éch tim véi vo nén giita roto va vong nudc tao thanh khoang
khong gian hinh ludi liém. Cac canh chia khoang khong gian nay thanh nhing budng 1/, 2/, ... 8
c6 thé tich khong déu nhau. O mit bén cta vo bom c6 miéng hut 4 va miéng day 5 thong véi dng
hut va éng ddy. Oang hut co tiét dién ngang 16n hon éng day.

Khi bom lam vié;, roto quay theo chiéu kim dong hd, Réto quay tir 1’ dén 4’ thé tich buong tang
dan, ap suat trong do glam khong khi duoc hit vao cac budng qua miéng hut. Roto tiép tuc quay,
thé tich cac budng tir 5 dén 8’ giam dan, khong khi duoc nén lai va day ra ngoai qua miéng day.
Trong qué trinh lam viéc nhu vay, ap sudt & miéng hut ngdy cang giam dan, tao nén d¢ chan
khong ngang cang cao trong 6ng hut. Khi bom day khi ra s& c6 mét lugng nudc dugce ban theo. Vi
vdy trong qua trinh bom lam viéc phai thuong xuyén b sung luong nude bi hao hut nay dé day
vong nude du ngin cach hoan toan, vong hit voi vong ddy, khong cho khi tir vong ddy (budng 5,
6, 7, 8") quay vé vong hit (budng 1/, 2/, 3/, 4). Ngoai ra luong nude nay con c6 tic dung lam
nguoi.

Bom chédn khong vong nudc co loai mot cip va loai hai cap. Dé mdi bom ly tim thuong ding
bom chan khong mot cap. Loai bom nay thuong tao ra d chan khong tir 9 - 9,6m cdt nude.

D¢ tinh toan bom chan khong, co nhiéu phuong phap. Phuong phap Playderer 1a phuong phap
dugc st dung twong doi pho bién hién nay.

Vi¢ce tinh toan bom chan khong tirc 1a xac dinh luu luong, d sdu nhiing chim canh a va céc kich
thude chu yéu cua bom.

Hinh 83 So d6 tinh toan bom ly tim
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Luu lwong nude chuyén dong trong bom chan khéng tinh véi tiét dién AB:

Q=[m4(D,*-D,%)-zsL,]bn/60 m?s (5.5)

Trong do

D, duong kinh réto, tinh béng m

D, duong kinh bau roto, tinh bang m

z s0 canh cua roto

L, chiéu cao canh, tinh bang m

] chiéu day canh, tinh bang m

b chiéu rdng canh, tinh bang m

n s0 vong quay cua roto trong 1 phut

Néu bd qua ton that do ro ri va ma sat thi luu lwong khi 1y thuyét do bom hit ra khoi thiét bi:

Vi = {n/4[(D; - 2a)* - D,*] - z(L1-a)s}bn/60  m’/s (5.6)
Luu lugng khi thyce té duoc hat vao qua 6ng hut:

V=nrr Vit (5.7)

Vé6i nrr : hiéu suét thé tich ciia bom chan khong thuong thi nrr = 0,7 - 85.
Van tdc ctia cac phan tir chat 1ong bién d6i trong mot vong quay roéto. O ving hiit, van tc ctia no
tang dan lén va dat gia tri bang gia tri van toc vong U, (& chu vi banh xe) tai 161 ra. Vi vdy van toc
trung binh cua cédc phan tir chat long ¢ tiét dién CD la U;, nhung tai tiét dién AB n6 lai 1a van toc
vong tng voi diém gitra canh. Nhu vay, khi chuyén dong sang vung day, van toc cua cac phan tu
chat long bi giam di. Do d6 chiéu day vong chat long ¢ phia trén roto day hon phia dudi, tie 1a L,
> 1,.

U;=nDin/ 60 m/s
Do d6 tinh dwoc luu lugng chat 1ong cong tac trong bom tmg vai tiét dién CD:

Q=bL U (5.8)
Giai hai phuong trinh (5.5) va (5.8) tim dugc:

L, =Q/bU, =1/4D, (D> -D,* - w/4 zsL,) (5.9)
Duong kinh vé bom chan khong

D=D1+L2-a (510)

Céc cong thic tinh do Phlayderer dugc dua ra don gian nhung phai dua trén mot s6 gia thiét.
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Ong cho rang vong chét long ¢ tiét dién AB du day dé ngin cach hoan toan ving hut véi ving
day. Thuc ra van co6 lugng khi quay nguoc tir ving day vé vung hut nén can phai ké dén lugng khi
nay.

Ong cho rang van tdc chat long & tiét dién CD bang van tdc dong ngoai chu vi réto. Do ma sat, &
CD van tdc chit 1ong thay di tir trong ra sat vo bom. O sat vo bom van toc chat l6ng thuong nho
hon U,. Chiéu sau nhiing chim vao vong nuoc a thu:ong liy bang 5,8mm cho moi ché d6 1am viéc
cua bom chén khong. Nhung trong thuc té, & cac ché do lam viéc khac nhau ctia bom thi luong
nudce tuan hoan trong bom khéac di va dan dén sy thay doi cia a.

Mac du Kkét qua tinh todn gﬁn ding do c6 sy hi¢u chinh bé“lng cac hé $6 thuc nghiém nhung
phuong phap phlayderer van la phuong phép dugc dung rong rai trong thoi gian hién nay. Ngoai
ra nguoi ta con dung phuong phap tinh cia Lixitrkin, Veprirki.

Khi chon bom chan khéng can phai tinh dugc luu luong khi yéu cau theo cong thuc (2.83) va

lugng nuéc bo sung cho bom lay khoang 0,25-0,3m*h. So d6 bé tri va cach 1am vige khi ding
bom chan khong moi cho bom ly tdm xem phan (2.23).
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CHUONG 6
BOM PITTONG

6.1 NGUYEN TAC LAM VIEC VA PHAN LOAI BOM PITTONG

* Nguyon tdc lam viéc

Bom Pét tung duge Odttu Henrich (Piic) ché tao ra nim 1640, cho dén nay na van duoc ung
dung kho rong roéi dé bom nude va nhat 1a trong truyén dong thiy luc.

Honh 84 gidi thiéu so d@} ciu tao cta bom toc dung don. Nhiing bo phén chonh cua bom 1a pot
tung 1, xi lanh 2, ong day 3, van day 4, budng lam vi¢c 5, van hyt 6, ong hyt 7, tay quay 9 va
thanh truyén 10.

Hinh 84 So d6 céu tao bom pittong tic dung don

Bom dugc dan dong béi dong co. Chuyen dong quay cua dong co qua tay quay 9, thanh truyen
10 dén can pdt tung 11 bién thanh chuyén dong tinh tién ciia pét tungl trong xi lanh 2. Néu goi
chidu dai tay quay 1a R thd hanh trdnh chuyén dong ciia p6t tung 1a s = 2R.

Khi p6t tung dich chuyén ttr phai sang troi, thé tdch buéng lam viéc tang 1on, op suét trong du
giam di nho hon 6p sudt tron mat bé chira. V& thé, chat 16ng trong bé hyt 8 qua éng 7, van hyt 6
vao buong lam vi¢e 5. Tay quay 9 quay tir C, dén Cs, pot tung dich chuyén tir tréi sang phai (tir
B, dén B,), thé tdch budng lam viéc giam dan op suat ctia chat 1ong tang 1on, van 6 ding lai van
ddy 4 mo ra, chét 16ng ra khoi budng 1am viéc vao 6ng day.

Nhu vay trong mét viing quay cuia tay quay, bom thyc hién mét qué trdnh hyt va mot quo tronh
day lién nhau. Qué trdnh pét tung di tir By dén B, 1a quoé trdnh day. Quoé trdnh pét tung di tir B,
dén B 1a quo trdnh hyt. Quo trdnh hyt va diy ciia bom pdt tung gion doan va xen ké 1an nhau.
Mot quoé trdnh hyt va day ké tiép nhau ciia bom goi 1a mot chu ky lam viéc.

Do két cAu va nguyon 1y 1am viéc nhu vay non so v6i bom ly tdm, bom pét tung i kha ning tu
mdi va tao non duge cot 6p 16n nhung bom pdt tung ci két cau cong kénh va cho luu lugng
khung déu. V& vay khi you cau cot 6p khung 16n 1dm bao gio nguoi ta ciing dung bom ly tdm.
Bom pét tung chi dugc sir dung khi you cau luu lugng nho va cot 6p 16n (tir 2000m trd 1om).

* Phdn loai
Theo nguyon tac 1am viéc, cAu tao, muc déch sir dung, bom p6t tung ca nhiéu coch phon loai
Theo nguyén tic lam viéc chia ra:
a) Bom toc dung don, trong mdt chu k& lam viéc chi ct mot qué trdnh hyt va mdt quo
tronh day.
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b) Bom toc dung kop, pot tung lam viéc ca hai phéa ((H-85), bom ct hai budng 1am viéc A
va B, hai van hyt 1 va 4, hai van day 2 va 3. Car mét viing quay cua tay quay, bom thuc
hién hai qué trdnh hyt va hai quo tronh day.

Hinh 8.5 So dd bom tac dung kop

c) Bom ba téc dung trong mét chu ky lam vi¢ec (mdt viing quay cua tryc khuyu) ca ba qué
tronh hyt va ba quo trénh day (H-86). Bom niy do ba bom toc dung don ghop lai voi
nhau coc pdt tung lap tron cyung mot truc khuyu, ct chung mot dng hyt va mot dng day.
Tay quay cta coc pét tung bd tré 1éch nhau mot guc 120°.

Hinh 8.6 So dd ciu tao bom pittong ba tac dung

d) Bén bdn 1an téc dung, do hai bom téc dung kop ¢l tay quay 1éch nhau mot gic 90° ghdp
lai vo1 nhau.

Theo vi tré dat xi lanh chia ra
(a) Bom truc ngang
(b) Bom truc ding

Theo dic diém két cau pot tung chia ra
(a) Bom pdt tung dia (H-84), pdt tung cu dang d” fa, mit xung quanh cua pot tung tiép xyc
v6i thanh xi lanh. Loai bom nay ché tao you cau d6 chdnh xoc cao.
(b) Bom pét tung tru (H-86), pSt tung cu dang tru. Mit xung quanh cta p6t tung khung tiép
xtc voi thanh xi lanh. Xi lanh ché tao khung diii hoi ca d§ chénh xoc¢ cao.

Theo 0p suit chia ra
(a) Bom 0p suat thap : P <10 at
(b) Bom 6p suat trung bdnh : P =10 - 20 at
(c) Bom op sudt cao : P> 10 at
Theo muc déch sir dung chia ra : bom dung dich, bom vira, bom dau, bom axét ...

6.2 LUU LUQNG CUA BOM PiT TéNG

Theo dinh nghia chung vé luu luong d6i voi coc loai bom thd v6i bom pét tung chi ténh duoc
lru lugng trung bdnh. Vén tdc chuyén dong cua pét tung thay doi theo thoi gian non luu luong
tire thoi clia bom pét tung ciing thay doi theo thoi gian.

* Luu lwong trung binh
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Dbi véi bom pét tung toc dung don, thé téch chét 16ng cp duoc trong mot chu ky 1am viée
q=FS

Dbi véi bom tac dung kop

q=S (2F - 1)
Trong du
F = nD?/4 dién toch mat lam viée cua pét tung, ténh bang m*
D duong konh pot tung, tonh bang m
S hanh trdnh chuyen dong cua p0’t tung, tonh bang m
f=nd*/4 dién toch tiét dién ngang cua can pot tung
d duong konh can pét tung, ténh bang m

V& thé ¢t luu luong 1y thuyét trung bonh ctia bom pét tung toc dung don

Qr=FSn/60 m’/s 6.1)
Cua bom p6t tung téc dung kop

Qr=Q2F-H)Sn/60 m’s (6.2)
Va luu lugng ctia bom ba toc dung

Qr=3FSn/60 m’/s (6.3)

Do bd phan lut kén ciia bom an‘l coc van khung tuyét dbi lq((')’n;,cﬁ’kh('f lut vao bom; do su dﬁng
mé& cham cua van hyt va van day trong quo tronh hyt va day ke tiép nhau non luu lugng thuc té

ctia bom bao gio cling nhod hon luu luong 1y thuyét. Luu lwong thyc té cia bom pét tung tonh
theo cung thirc

Q=mnrr Qi (6.4)

Trong da: nrr = 0,80 - 0,95 hiéu suat thé tGch ciia bom pét tung. Gio tri 16n nhét dbi voi bom
ct kéeh thude 1om va gio tri nho 1ay doi voi bom ct kéeh thude nho.

* Luu lwong turc thoi
Theo dinh nghia v€ luu lugng, cu theé xoc dinh dugc luu lugng tic thoi cia bom pdt tung.

Q=FV (6.5)

Vi V 1a van téc chuyén dong tirc thoi ctia pot tung.
Néu goi x 1a quang dudng pdt tung di chuyén dugc trong mdt thoi gian t (H-84) tho:

x =R(1 - cosp)
=0t
Trong du
® van tdc guc cua tay quay
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t thoi gian chuyén dong

R bon kdnh tay quay, tonh dugce
V=dx/dt
V = Rawsing (6.6)

Do du cu cung thirc tdnh luu lugng tuc thoi cia bom pdt tung
Q; =F Rwsing (6.7)

Nhu vay su thay ddi cua luu lugng hoan toan phu thudc vao su thay ddi van tde chuyén dong
cta pdt tung. Gid tri cua luu lugng thay doi theo quy luat honh sin, tir “0” twong ing vai vi trg
tay quay & C; (H-84) dén cuc dai (tay quay ¢ vi trd gilra) roi lai tré ve tri s6 0 (tay quay ¢ C»).
Nghia 1a Iuu lugng tirc thoi clia bom pét tung s& dat gio tri 1on nhat khi ¢ = /2 + 2kn véi bom
toc dung don, khi ¢ = 7/2 + kn véi bom téc dung kop va dat dugc gid tri nhd nhat (Q = 0) khi ¢
= kn . Do vay cu thé dung dugc do thi luu lugng ctia bom toc dung don (H-87) va bom toc

dung kop (H-88)

Twong tu nhu tron ciing cu thé dung duoc dd thi luu lwong ciia bom ba lan téc dung bang coch
dung ba biéu dd luu luong ciia bom toc dung don bd tré 1éch pha nhau mot gac 120° (H-89).

Hinh 8.7 D0 thi luu luong cia bom pét tung toc dung don

Hinh 8.8 D0 thi luu lugng cia bom pét tung toc dung kop

Hinh 8.9 D thi luu lugng clia bom pittong ba lan tac dung
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Qua mot s6 biéu dd luu lugng & tron théy rang céc bom pét tung cl sy ca‘:lp luu lugng khung
d@u. bé doénh giéo muc do khung déu vé luu lugng, nguoi ta dung hé so cap luu lugng khung
déu Kq

Ko = Qmax/ Q (6.8)
V61 bom pét tung toc dung don thd luu lugng trung binh

Q=FSn/60 (6.9)
Va luu lugng tic thoi

Q: = FRwsing
S€ dat gid tri cyc dai khi sing = 1, tuc la:

Qnax=FR ®

Ma R=52;m=2xn/60
Non Qmax= 2t F Sn/ 60 (6.10)

Thay (6.9) va (6.10) vao (6.8) tonh duoc hé sb khung déu vé luu luong ciia bom pét tung toc
dung don

Kqo=3,14
Tuong tu nhu tron, tonh dugc hé $6 khung déu vé luu luong cia bom pot tung

Tac dung kdp 1,57
Ba lan tac dung 1,047
Bon lan tac dung 1,57

Nhu vay, trong coc loai bom pét tung ké tron thd bom ba 1an toc dung ¢t sy cap luu lugng déu
hon ca.

* Pieu chinh heu lieong ciia bom pét tung
Luu lwong cia bom pét tung ch thé didu chinh bang coc phuong phop sau:
a) Thay di sé viing quay cua truc dong co.
b) Dung mdt éng phu dé thoo bot chét 16ng tir budng diy vé budng hyt ciia bom.
c) Thay ddi dién téch mat lam viée cua pot tung.
d) Thay d6i hanh trdnh chuyén dong cta pét tung (s) nhd thay doi chiéu dai tay quay
hodc thanh truyén.

Tuyét d6i khung diéu chinh luu lwong bom pét tung bang khua tron éng dy v khung nhing s&

khung diéu chinh dugc luu lugng ma ciin 1am ting 6p luc trong budng xi lanh, ¢ thé gdy hong
xi lanh.
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* Chiéu cao hit

Ciing tuong ty nhu trong bom ly tdm, chidu cao hyt ctia bom pét tung 1a tong s6 giita chiéu cao
hyt dia hanh, t6n that thay lyc trong éng hyt va do du trit xdm thyc, nii duge xoc¢ dinh phu
thudc vao so d6 b tré moy bom, cao trdnh bd tré moy bom, nhiét do va trong luong riong cua
chit 16ng, s& hanh trdnh chuyén dong cua pdt tung trong mot phyt. Ngoai ra ctin phai ké dén
anh huong cua cot nude quon tonh dén chiéu cao hyt cuia bom do su chuyén dong khung déu
ctia diing chay trong 6ng hyt gdy non.

Chiéu cao hyt dia honh 1a khoang coch thang dimg tir muc nudc nam ngang trong bé hyt dén
diém cao nhét cia mat trong xi lanh d6i voi bom truc ngang, hodc dén vi tré cao nhit cua pét
tung ddi voi bom tryc dimg.

* Cét dp toan phan

Cot 6p clia bom pét tung dwoc tao non chit yéu boi sy thay doi op suat thily tinh ctia chét long
khi chuyén dong qua moy. Cot op toan phan ciia bom pét tung bang tong cot op dia honh va ton
that cot op qua 6ng hyt, ng day. Dé xoc dinh cot 6p ngudi ta ciing dung op ké va chdn khung
ké nhu trong bom ly tdm.

Khoc voi bom conh, cot op cua bom pét tung hiu nhu khung phu thudc vao luu lwong. Tuy
nhion, khi ct op tang 1on thd luu lugng cling gidam di mdt &t do vige tang op luc ko theo su
tang ton that do rii ri. Néu cot op quoé 16n thd luu lugng clia bom ciing bang 0 do rii ri hodc van
an toan m& dé xa chat long vé bé hyt.

* Hiéu sudt va cong sudt

Hiéu suit va cung suat ciia bom pdt tung ciing xoc dinh theo cung thirc chung ddi véi coc loai
bom.

Hiéu suit toan phan
N = NrrMTr Ne

Trong bom pét tung, ddng ning ciia coc phan tir chat 1ong nhé non ton thit thiy luc qua bom
cling rat nhé va cu thé coi . = 1. V& thé:

n=Mrr Nc (6.11)
Cung suat ciia may bom

No=yQH/102n kw
Cung suat dong co dan dong

Nac = kN,
* Puwong dac tinh q ‘
Duong dac tinh cua bom pittong ciing cii th¢ dung bang phuong phdp tinh toan hodc thuc
nghiém. Gitta duong ddc ténh ténh todn va duong dic tonh thuc nghiém ca su sai khoc va
nguoi ta thuong dung bang phuong phop thuc nghi€ém. Hinh 90 gidi thi€u duong déc tinh canh,
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bom pittong thudng biéu dién coc thung sb 1am viéc theo H v khi s6 viing quay n khung ddi, Q
khung doi thd viéc diéu chinh ché do 1am viéc quy vé vi¢c di€u chinh ¢t op.

Hinh 90 Puong déc tinh ctia bom pittong

6.4 CHUP KHONG KHi CUA BOM PITTONG

Nhu d6 khaosat trong phan 6.2 bom pdt tung ct luu lugng khong déu. Nguyén nhan caa sy dao
dong vé luu lugng 1 do sy bién d6i van téc chuyén dong cia chit long trong bom va do dic
diém céu tao ciia bom. Su chuyén dong khung 6n dinh cua chat long trong bom ciin ko theo su
dao dong cua cot 6p bom. Sy dao dong vé luu luong va cot op nhu vay lam ting ton that thay
luc, gay nén chan dong trong hé théng bom; tham ché ct thé gdy hién twong nude va khi bom
lam viéc trong hé thdng éng dai. Ngoai ra, sy dao dong vé luu lwong va ap luc nay ciin anh
hudéng xdu dén chit luong 1am viée cta ca hé thong. Vi thé, nguoi ta ¢b ging khic phuc hién
tuong khung 6n dinh cta diing chay trong bom. Ngoai viéc sir dung nhitng bom toc dung nhiéu
lan (hai lan, ba 1an), ngudi ta ciin dat thom chup khung khé tron éng hyt va dng day ngay sot xi
lanh dé khic phuc phan nao su chuyén dong khung 6n dinh cua diing chay trong bom.

Chup khong khi ldp trén dng hut goi 13 chup hit ctia bom (H-91a). Trong qua trinh hut ctia bom
mot phan chat 1ong duoc tich liy lai trong chup. Gia sir myuc nudc trong chup hyt 1a Z., op suat
trong chup hyt 1a Py. Khi pot tung chuyen dong di 1on, nudc theo ong hut vao bom lam muc
nudc trong chyp giam xuodng. Vi thé ap suét trong chup giam di nho hon 6p suét trén mait
thoang trong bé hut nén nudc tir bé hyt lion tuc chay vao chup hit. V& pét tung chuyén dong
khung déu nén luong chit 1ong hat tir chup hit vao bom thay d6i. Khi kéch thude chyup hat du
16m thd muc nuace trong chup 6t thay doi. V& thé, diing chay tir bé hyt vao chup ct thé coi nhu
la diing chay on dmh Luc quon ténh & du bang 0. Luc quon tonh cua cling chay chi xuat hién
trong doan ong ngan ndi borm v6i chup hut nén giam duoc ton that ning luong trong ong hut.
V& vay dé giam chiéu dai éng hyt, ngudi ta khuyon non dat chup hyt cang gan bom cang tét.

Honh -91a Chup hut H-91b Chuyp day

Chup khong khi lip trén dng day goi 1a chup day (H-91Db). Trong qua trinh day cua bom, mot
phan chat long duoc tich lity lai trong chup day. Luong chit long ndy 16n hon hodc bang luu
lwong trung binh ctia bom. Trong chup thuéng chira 1/3 thé tich 1a nuwdc, phan con lai 1a Khong
khi. Khi muc nudc trong chup ddy du 16n khong bi non lai tao nén 4p suat 16n. Khi van day
dung, diing nudc chay vao éng day khung bi tit ngay ma nho 6p suét du trong chup néu nudce
van tiép tuc chay vao dng ddy. V& vay su dao dong op suit trong quo trdnh day ciia bom giam
di va luu luong ciing déu hon. Thé tich khong khi trong chup day V& ¢t thé lay dua theo thé
tgch budng 1am viée ciia bom:
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Bom tac dung don lay V&=22FS
Bom tac dung kop V&=9FS
Bom ba 14n tac dung de =05FS
Bom hai lan tic dungkop V=2 F S

Thé tich khi trong chup hiit nén lay trong khoang tir 5 dén 10 F S.
Néu dat thude do myuc nudce va van khd dé kiém tra sy lam vi¢c cua chup khung khé.
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CHUONG?
QUAT GIO VA MAY NEN KHI

Quat gi6 va may nén khi 1a nhirng loai may c6 so do cau tao va nguyén tac lam viéc tuong tu
nhu may bom, nhung n6 khong lam viéc véi chat 1dng ma lam viéc vdi chat khi.

Quat gié thuong duoc sir dung v6i hai loai: ly tAm va hudng truc, cung cap khi c6 ap suat dén 3
at mét phe.

Maiy nén khi c6 ba loai: may nén khi pit tong, may nén khi r6té va may nén khi ly tam. May nén
khi cho dong khi c6 ap suat 16n hon 3 4t mot phe.

Quat gié va may nén khi cling 1a nhirng loai may duoc st dung nhiéu trong cap va thoat nudec.
Quat gid dung dé thong gié nhan tao. May nén khi dung dé cung cap khi nén cho bom khi ép,
théi rira giéng khoan, ding trong nhitng tram bom nuéc thai ¢& nho.

7.1 QUAT GIO LY TAM

Hinh 92 gi6i thiéu so cau tao quat gié ly tim, loai quat nay dung dé hut va day khi dudi ap suat
khong qué 1 at. Vi vdy, c6 thé bo qua tinh chat nén duogc ciia khi va ap dung duoc 1y thuyét co
bang ctia bom ly tdm cho quat gio.

~ Hinh 92 Quat ly tim
1- Ong hut; 2- Budng xoan; 3- Moay o; 4- Truc
5- Céanh banh xe cong tac; 6- Dia sau; 7- Dia trudc

Tuy nhién két cau cua quat c6 nhiéu diém khac bom ly tam.

Bo phan chinh ciia quat 1a banh xe cong tic va budng xoin. Banh xe cong tac gdm moay o,
canh, dia trudc, dia sau. Canh banh xe thudng go bang thép 14 c6 chiéu day 8 = 2-8mm. Thudng
chon goc dit canh Bi=90°; goc B, cb thé 1dy cac gia tri 30°, 60°, 170°. Bia banh sau c6 thé dic
bang gang hodc go bang thép tim. Dia sau c6 dang phang. Dia trudc c6 thé phing hoic cong
(nhu dia trudc cua banh xe cong tdc bom ly tdm). Pia trudc dang phing d0’n glan nhung dé gay
xody trong khu vurc banh xe. Chiéu rong banh xe b nén liy 16n dé giam ton that do sy ddi chiéu
cta dong khi. Thudng thi:

b=04D
Vi D 1a duong kinh banh xe cong tac

7-1



Buong xodn ¢ dang xodn dc, thuong go bang thép 1a.

Ong hut thudng c6 tiét dién tron. Oang c6 dang tron, chop cut hodc dang try. Oang day cé tiét
dién khong d6i, dang vudng hoac tron.

Nguyén tic lam viéc ctia quat ly tim la dwa trén nguyén tac tac dung cua lyc ly tim. Khi quat
gi6 lam vi¢c, khong khi qua ong hit vao banh xe cong tac. Do tac dung cua luc ly tam, cac phan
tr khi dugc nhan thém nang luong chuyén dong tir tim ra chu vi banh xe qua budng xoén 1én
ong day.

Ciing nhu may bom, cic théng s6 lam viéc chinh cta quat gié ly tam 1a ap sut, luu lugng, cong
suat.

Ap suit: nhu da trinh bay ¢ phén trén, ta c6 thé ap dung 1y thuyét co ban ctia bom ly tim cho
quat gi6 ly yam.

Cot ap do quat gio ly tam tao nén:
Hitoo =UaCou/ g

Thuong thiét ké quat gio ly tim c6 van toc U, = 60-70 m/s. Cot ap thuc té cua quat
H=ng UxCou/ g

Hiéu suét thiy luc g cia quat gié 1a gia tri ké dén ton that gay ra do s canh hitu han, do va
dap khi dong khi vao banh xe cong tac, do ma sat gitra khi voi banh xe cong tac.

Ap suét ctia quat gié ly tim

P=yH=¢nuUCy (7.1)
Trong do
Y trong luong riéng
o khdi luong riéng ctia khi.

Trong tinh toan thuong dung cong thirc

P=P ¢ U’ (7.2)
Hodc cong thirc

P=cnp Uy’ (7.3)

V61w = Cyy / U; - hé s0 xoan tai mép ra
P": hé s0 4p suat

C6 thé 14y cac hé sb trén theo kinh nghiém cho trong bang 7-1 duéi day.
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Béng 7-1

B, <90° 90" >90°

1 0,5-0,8 0,85 - 0,95 1,1-1,6
N 0,7-0,9 0,65 - 0,8 0,6 - 0,75
P 0,35 - 0,6 0,6-0,7 0,7-14

* Luu luong "
Luu lugng cta quat gi6 ly tdm la thé tich khi do quat cap dugc trong mot don vi thoi gian, tinh
¢ dicu kién binh thuong.
Qo=G /o (7.4)
Trong do

G trong lwong khi do quat cip trong mot don vi thoi gian.
Yo = 1,3kg/m’ 14 trong lugng riéng cia khong khi & didu kién binh thuong, tirc 14 & didu
kién &p suat khi quyén 1a 1 at, nhiét 4o khi 20°C.

Néu Q va y 13 Iuu lugng quat gi6 va trong lugng riéng ctia khi & didu kién bat ky thi co thé quy
ve diéu kién binh thuong theo cong thirc:

Qo=Qv/vo (7.5)

* Cong sudt
Cong suat trén truc quat gio:

Ng=vQoH/102 ng=QoP/102n kw  (7.6)
Véingla hiéu sudt cuia quat gio

Cong suat dong co dan dong

Ngc=m Qo P/ 102nqN (7.7)
Trong do
Nid hiéu’suét b6 truyén dong tir dong co dén quat.
m hé so du trir cong suat lay theo cong suat cia quat gio

Cong sut quat gio Nq=0,5 - 0,8 kw thim = 1,5
Cong sut quat gio Ng=1kwthim=1,3

Cong suét quat gio Ng=2kwthim=1,2

Cong sut quat gio Ng =35 kw thim= 1,15
Cong suét quat gio Ng=5kwthim=1,1

Céc thong sb 1am viéc cua _quat gio ciing dugc thé hién trén duong dic tinh nhu bom ly tim va
cach chon quat gio ciing tién hanh giéng nhu chon bom.
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* Hé $6 1y toc
H¢ s0 ty toc 1a s0 vong quay cua quat gié6 mo hinh tuong tu voi quat dang xét, ma quat mé hinh
¢6 luu lugng Q = Im’/s ap sudt P = 30 kG/cm®.

ng =20m n \VQ / (P/c)** (7.8)
Néu quy vé diéu kién binh thuong thi

ns = 13n VQ, / P** (7.9)
Trong do

n sd vong quay ctia quat, tinh bang vg/ph.
Q luu lu’0’ng quat, tinh bang m’/s
P ap suat cua quat, tinh bang kG/m’

Theo hé s6 ty tdc, két cAu ciia quat co nhirng nét khac nhau.

ng < 200 quat dugc chia thanh nhiéu cép.
ng =200 - 1000 quat dan khi vao mét phia.
ng > 1000 quat dan khi vao hai phia.

C6 thé tién hanh diéu chinh quat gio bang cach thay doi s6 vong quay, diéu chinh sy dong mo
ctua khoa trén ong hat, dat thém canh hudng dong.

7.2 QUAT GIO HUONG TRUC

Hinh 93 gi6i thiéu so d6 ciu tao quat gié hudng truc. Nguyén tic 1am viéc cua quat gié hudng
truc cling tuong ty bom huéng truc. Chop trude (nhiéu khi ¢ day dit bo phan hudng dong) co
nhiém vy hudng dong khi vao banh xe cong tac thuan dong. Banh xe cong tac cé cac canh cong
trong khong gian, s6 canh thuong z = 4 - 16. Pong co dién c6 thé bd tri ngay trong chdp sau
nhung ciing c6 thé dit ¢ ngoai vo quat. Nhiéu khi bd tri bd phan chinh dong & chop sau, dé
hudng cho dong khi sau khi ra khéi banh xe cong tac chuyén dong theo chiéu truc. Bo phan
chinh dong dit phia sau banh xe cong tac, chiéu cong ctia canh chinh dong ngugc véi chiéu
cong cuia canh banh xe coéng tac gop phan triét tiéu chuyén dong xody cua dong khi sau khi ra
khoi banh xe va 1am ting ap suét.

Hinh 93 So d6 cu tao quat gid hudng truc
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1- Ong vao; 2- Chop trude; 3- Banh xe cong tac
4- Tryc; 5- Bong co dién; 6- Chop sau; 7- Oang ra
Dudng dic tinh quat gi6 huong truc co dang gidng nhu dudng dic tinh bom hudng truc (H- -94).
Cong suét va ap suét cta quat 16n nhat kh1 luu lwong Q= 0. Vi vay khi mé may phai mé tat ca
van, khéa trén dudng 6ng dé giam cong suat tiéu hao luc khoi dong.

Hinh 94 Puong dic tinh quat gié hudng truc

Céac phuong phap diéu chinh quat gi6 hudng truc gidng cac phwong phap diéu chinh bom
hudng truc.

Quat gi6 ly tdm va hudng truc & nudc ta da duge san xuét véi 15 loai khac nhau, luu lugng Q =
800-55000 m’/h, cot ap H = 2,3-12m cot nudc.

7.3 MAY NEN KHi PIT TONG

Hinh 95 gi¢i thiéu so dd méy nén khi pit tong tac dung don. Nguyén tic 1am viéc cia may nén
khi pit tong tuong tu nhu nguyén tic 1am viéc ctia bom pit tong. Khi pit tong chuyén dong sang
phai, khong khi theo dng hut vao xi lanh. Pit tong chuyen dong sang trai, khi bi nén lai, ap suat
khi trong buong xi lanh tang 1én, t&i khi 4p sudt nay bat dau 16n hon ap sudt khi trong buong
chtra thi van day mo, khi di vao budng chira. Do bi nén nén thé tich khi khi ra nho hon thé tich
khi khi vao rat nhiéu. Ciing vi thé duong kinh dng hut 1én hon duong kinh ng day kha nhiéu.

Maiy nén khi ép c6 thé c6 mdt hodc nhiéu cap. Khi yéu cau khi nén &p suat cao, dung may nén
khi nhiéu cap.

May nén khi pit tong co loai tac dung don, tac dung kép, ba 14n tac dung, ... Xi lanh c6 thé dat &
vi tri thang ding hodc nam ngang.

_ Hinh 95 So dd cdu tao may nén khi pit tong
1- Ong hut; 2- Ong day; 3- Budng chtra; 4- Xi lanh; 5- Pit tong

* Cac qua trinh xay ra trong may néen khi
Hinh 96 bi€u dién d6 thi qua trinh lam vi¢c cua may nén khi pit tong mdt cap.
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ABCD 1a d6 thi biéu din cac qua trinh 1am viéc cia may nén khi 1y tuong. Cong L do may nén
khi sinh ra d¢ hut (L), nén (L,) va day (L4) khi:

L=L,+L,+ L4
D¢ tién tinh todn, quy wéc cong nén khi 1 cong duong, cong gidn khi 1a cong am.
Trén d6 thi PV (H-96) duong AB ung v6i qua trinh hut, dudng BC ung v6i qua trinh nén,

du’ong CD ung voi qué trinh ddy. Dién tich gidi han boi cac dudng ndy va cac truc toa do biéu
dién cong do may nén khi sinh ra.

Hinh 96
Ly = Sager = - P1Vi
L, = Sccae
Ls = Srcpg = P2V
Nén L= Ln - P1V1 + P2V2 (710)

Trong do

PV, ap suét, thé tich khi ban dau
P,V, 4p suat, thé tich khi sau khi nén

Cong nén khi L, phu thudc vao dic tinh qua trinh nén. Nhu da biét trong nhiét k¥ thuat, sy nén
khi ¢6 thé thuc hién theo nhiéu qua trinh khac nhau: dang nhiét, doan nhiét, da bién.

Qué trinh dang nhiét xay ra khi nhiét 6 ciia khi khong thay ddi trong qua trinh nén,

Qué trinh doan nhiét xay ra khi phan nhiét ting do ma sat ctia pit tong véi xi lanh dwoc lam
nguoi.

Qué trinh da bién xay ra khi phan nhiét dugc 1am ngudi 16n hon phan nhiét ting do ma sat
nhung van nho hon toan b lugng nhiét tang 1én trong qua trinh nén.

Trong cac qua trinh trén thi cong tiéu hao cho qua trinh nén dang nhiét 13 it nhat. Tuy véy, trong
thyc té, di c6 1am ngudi t6t thi sy lam VleC ctia may nén khi cling khong the theo ding qua

trinh nén dang nhiét dugc ma chi dién ra gan véi qua trinh doan nhiét. Khi ay can c6 hé thong
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theo doi diéu chinh luu lugng nude lam ngudi sao cho sy chénh nhi¢t d§ gitta nude vao va nude
dan ra ndm trong khoang 5-10°C.
Cong nén khi trong qua trinh doan nhiét

=1/(K-1) (P,V,-PV)) = I/(K-D[(P/P)* V- 1]

Thay vao (7.10) tinh duoc cong toan phan ciia may nén khi tiéu hao dé nén 1 kG khi tir ap suat
P, dén 4p suat P,.

L=1/(K-1)* (P,V,-PV)) - Py + P2V,
=K/ (K-1) * (P,V, - P1V))
Do vay
L=K/(K-1)* PV, [(Po/P)*V - 1] (7.11)
O day chi s6 nén doan nhiét K = 1,4.

Néu thay gi4 tri K vao (7.11) va tinh cong toan phdn cta may nén khi d& nén 1m’ khi thi c6
cong thirc:

L =35000P,[(Py/P)*"’-1] kGm/m’ (7.12)
Néu ap suét khi ban dau P, = lat thi:
L =35000(P,"* - 1) kGm/m’

Céc qua trinh dién ra m6 ta ¢ trén chi nhan dugc theo tinh toan 1y thuyét. Trong thuc té, nhiing
qua trinh nay xay ra khac nhiéu so vai ly thuyét. Nguyén nhan nhitng su sai khac nay la do:

* Aiinh hudng ciia khodang khéng gian chét

Theo 1y thuyét, sau mot chu trinh lam viéc ctia may nén khi lugng khi trong xi lanh duoc day
hoan toan ra khdi xi lanh. Céc qua trinh nay tuwong g v6i d6 thi ABCD (H-97).

Hinh 97

Trong thyc té, sau mot qua trinh nén trong xi lanh bao gio ciing con lai mot thé tich khi V.
(twong ung voi doan AE trén H-97). Khoang khong gian nay goi la khoang khong gian chét.
Luong khi con lai trong xi lanh glan ra theo duong FG dat den ap suat P. Goi Vi 1a thé tich
lam viéc cua xi lanh theo ly thuyet, Ve 1a thé tich lam viéc thuce té cua xi lanh thi:
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Vec/VL=m
Thong thuong m = 0,02 - 0,1
Vs/VL=n1r
Nrr: hiéu suét thé tich
Goi V¢ 1 1a thé tich khi con lai trong xi lanh sau khi d4 gidn ra dén ap suét P; co:

Vc1 /Vc=(Vc+VL-Vs)/mVL
VC 1 /VL=1’1’1+ 1- nTT/)/m= (Pz/P])l/n

P2/P1=€
€ : hé s0 nén

Twr do co:
m+1- ny =me'™

et =1-m(e”- 1) (7.13)
Nhu vay, khoang khong gian chét 1am giam luu lugng may nén khi.
Trong truong hop nay cong do may nén khi sinh ra dé hut, day lugng khi theo yéu cau (cong
toan phan L) va dé nén (Ly.), gidn (Lg) lwong khi nam trong khodng chét nghia 1a.
LTP =L+ an - Lgc
Cho rang qua trinh nén va gién khi ¢ chi s n nhu nhau, thong sé dau va cudi nhu nhau thi:

[ Epe /=1Ly /

Do d6
LTP =L

Nhu vay, khoang khong gian chét khong anh hudng dén cong ciia may nén khi.
* Anh hwdng ciia @ gidm dp sudt khi hiit va tang dp sudt khi nén

Do siic can ctia ng hut va van hat, ap suat khi trong xi lanh trong qua trinh hiit nhé hon ap suat
khi quyén P,. Vi may nén khi 1y tuong (khong c6 ton that qua van va duong dng) thi ap suét
trong xi lanh P; = P,. Do 4p sudt khi trong xi lanh ciia may nén khi thyc P’ < P, nén qué trinh
nén khong bit diu tir G ma tir G'. Thé tich khi trong xi lanh trong qua trinh hat 1a G'B' = V¢
(H-97). Nhu vay, do su giam ap suét khi hut, thé tich khi hat vao bi giam di, cong tang 1én mot
lwong biang dién tich GG'B'B.
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Trong may nén khi Iy tuong, ap suat trong xi lanh khi nén P, bang ap suét trong budng chira
khi. Trong méy nén khi thuc, do sttc can trong ong day va van day nén phai c6 ap suat trong xi
lanh khi nén.

P,y >P,

Do vay, qua trinh nén khong két thux tai F ma 13 tai F' (H-97). Luong khi con lai trong xi lanh
lai giéin ra theo dudong F'G”, thé tich khi thuc té dugc hit vao xi lanh 1a Vs’ = G'B.

Hiéu suit thé tich

Ntr = V' Vs
Nrr=1-m(e"™-1) (7.14)

Trong do: e = Pz/ / Py
P, = (1,02 - 1,03)P; ; Py = (0,05 - 0,98)P,

Nhu vy do anh hudng cia sy ting ap suat khi nén va giam ap suat khi hat, luu luong ctia may
nén khi bi gidm di va cong tac tang 1én.
* Anh hwdng ciia nhiét @ khong khi
Khi nhiét d6 khong khi tang 1én thi mat d§ khi gidm nén luu luong tinh theo trong lugng giam.
Trong cac qua trinh hut, nén, day khi cua may nén khi nhi¢t do khi cling bi tang 1én.
* Anh hwong ciia dé am
Khi d¢ am tang, mat do khi bi gidam di do c6 lan hoi nudc. Vi vay, do am tang thi luu luong
may nén khi tinh theo trong lugng giam.
* Anh hwdng ciia sw ro ri
Trong ché tao, khe van va bé mat tiép xuc gitra pit tong voi xi lanh khong hoan toan khit kin
nén c6 mét lugng khi bi ro ri qua do.
* Luu luong
Luu lugng ctiia mdy nén khi pit tong 1a thé tich khi nén dugc trong mot don vi thoi gian. Tuy
vay, dé tién tinh toan nguoi ta thuong quy doi luu lugng nay vé trang thai ban dau, trang thai
hat. Luu lugng cia méy nén khi thuong ky hi¢u 1a V, don vi do m3/ph, m3/h,...
Luu lugng 1y thuyét cia may nén khi pit tong tac dung don

Vy=FSn m’/ph
Va tac dung kép

Vi=QF-f)Sn m3/ph

Luu lugng thyce té



V=nrr Vit
Thoéng thuong hiéu suét thé tich nrr = 0,8 - 0,9

* Cong sudt
Cong suat may nén khi pit tong tinh theo cong thirc

N=LV/60*%102n kw (7.16)
Trong do

L Coéng nén 1 m’ khi, tinh bang kG m/m’
A% Iwu lvong may nén khi, tinh bang m*/ph
N~ MaNcx

Hiéu suat co khi mex = 0,82 - 0,95
Hiéu suat nén nhiét n, = 0,7 - 0,85

Cong suét trén truc dong co din dong

Ndc=kN/1’]Td (717)
Trong do
k hé sb duy trix cong Suét.
N cong suat trén truc may nén khi

Nra  hiéu suét truyén dong. Truyén dong banh ring, nrq = 0,85 - 0,92

Cao trinh dat may nén khi anh huong dén luu lugng va cong suat may nén khi. Khi cao trinh dit
méy tang thi luu luong giam va cong sut tang 1én.
My nén khi pit tong co kha nang tao nén khi ap suat cao nhung c6 nhuoc diém:

a) Luu lugng nho, tdc do cham, gdy tr¢ ngai khi ndi véi dong co dién tbe do cao.

b) Cép luu luong vio hé thong khong déu doi hoi phai dat thung chira khi.

¢) Kich thuéc bién dang cta to may 16n.

7.4 MAY NEN KHi ROTO
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Hinh 98 May nén khi réto

May nén khi 16 to ban phiang (H-98) 1a loai dugc st dung twong d6i rong rai. Khac voi may nén
khi pit tong, bo phan cong tac cia may nén khi rd to 14 réto 1 chuyén dong quay. Roéto dit léch
tAm trong vo tru rong 3 tao nén mot khoang khong gian hinh ludi liém giira ching. O réto c6
duc céc ranh. Nhitng ranh nay tao v&i phuong ban kinh mét goc 7°-10° trén chiéu quay cua rd
to, s& ranh thuong cé it nhét 1a 20, trong nhiing rinh nay c6 dat cac tdm thép phang 2, c6 kha
nang dich chuyén ra, vio trong ranh.

Khi 6 to quay do tic dung ctia luc ly tim cac ban phang ban ra phia ngoai rinh, ty 1én thanh
trong cua vo, chia khoang khong gian hinh lu6i liém thanh cac bubng c6 thé tich khac nhau.
Roto quay theo chiéu kim dong ho, thé tich budng ting 1én, ap suét trong buong giam di, khong
khi qua ong huat vao trong buong giam di, khong khi qua 6ng hut vao cac budng. Roéto tiép tuc
quay, thé tich cac budng giam dan, khi duoc nén lai va day ra qua dng day Nhu vay, trong mot
vong quay cua roto may nén khi thyc hién ba qua trinh, hat, nén va day khi. Aup suat khi nén
phu thudc vao ti s6 thé tich budng chira khi & dau va cudi qua trinh nén.

May nén khi roto thu’0’ng c6 loai mot cap va hai cip. May nén khi mot cap cho khi nén ap suat
3-5at, may nén khi hai cap cho khi nén ap suét 15at.

* Luu luong
Xét mot buodng cé dién tich mat cat ngang F, chiéu dai budng L, thé tich buong:

V=FL

Hinh 99
Xét mot vi phan dién tich budng gidi han boi goc de (H-99)

dF =[nde + (r+m) de ] /2 * 2m
=(r+m)de *2m

O day
r ban kinh roto
m d0 1éch tam
Do d6
F =2 Jo"? (r+m)2m do = 2(r+m)mp
r+m=R
p=2r/z
z : s0 budng
Thé tich budng

V=4/zrnRmL

Luu lugng 1y thuyét ctia may nén khi:
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Vii =V zn=4nRmlLn (7.18)
Luu lugng thyc té
V =nrr+ Vi =4nRmLn nrr (7.19)

Hiéu suit thé tich

nrr =N N2
Trong do
ull thanh phan ké dén sy ro ri

M2 thanh phan ké dén chiéu day cac ban phang

N1 =1-kPy/P, (7.20)
Theo kinh nghiém k = 0,05 - 0,1
M2 =(nD - Sz) /7D (7.21)
Trong do
D duong kinh trong ciia vo, tinh bang m
S chiéu day ban phang, tinh bang m
z s0 ban phang

Céc may nén khi réto thuong ¢6 nrr=0,5 - 0,8

* Cong sudt
Tuong tu nhu may nén khi pit tong cong suat may nén khi réto cling tinh theo cong thie (7.15).

Uu diém cua may nén khi roto 1a luu lugng 1on va déu, noi dugc truc tiep voi dong co dién, ket
cau va diéu chinh don gian, kich thudc nho gon.

Nhuoc diém ciia may nén khi réto 1 t6n that nang lugng do ma sat 16n, ap suat khi 16n thi kho
chdng 10 ri, cac chi tiét chuyén dong chéng bi mai mon, gia cong va lip rap yéu cau do chinh
X4c cao.

7.5 MAY NEN KHi LY TAM
Tuong tu bom va quat gio ly tdm, may nén kh1 ly tam ciing 1am viéc dya trén nguyén tic tac
dung cta luc ly tim. Hinh 100 giéi thiéu so d6 cau tao ctia may nén khi ly tim.

Banh xe cong tac 2 1a b phan chinh dé bién ning luong dong co thanh ning luong dong khi.
Banh xe cong tac c6 18-32 canh. Canh c6 dang cong sau, goc B, = 40-55°.

Ong loc 3 dé bién mot phan dong ning ctia dong khi thanh thé ning. Khuyu cong 5 dé nan dong
khi theo chi€u nguoc lai, di vao banh xe cong tac cap tiép theo hodc ra migng day qua bo phan
hudng dong nguoc 4.
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May nén khi ly tim di duoc san xudt v6i nhiéu loai c¢6 luu lugng tir 10 dén 10.000 m*/h va ap
suat khi tir 3 dén 10at. Tuy theo &p suat khi nén yéu cau ma may nén khi ly tdm co6 theé c6 mot
hodc nhiéu cap.

Hinh 100 So d6 may nén khi ly tim
1- Tryc; 2- Banh xe cong tac; 3- Oang loc;
4- BO phan hudng dong ngugc; 5- Khuyu cong
Ciing nhu bom ly tdm, phuong trinh c¢ft 4p cua may nén khi ly tdm c6 dang:
Hy=U,Cycosa, /g m
Do gia 4p suat khi nén dat duoc:
APy =P, - Py =7y Hy
APy =v/g U,Cycosa, kg/m2
Trong luong riéng cua khi
y=G/V kg/m’
Luu lugng riéng cua may nén khi
v=V/G

Trong do
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G luu lugng trong luong ciia may nén khi;
A% Iwu lvong may nén khi tinh bang m*/s.

Tur do co
APy =1/10"gv * U,Cycosa,  at (7.22)
Bing tinh toan ngudi ta tim dugc
Cycosan = Uspp
¢, 1a hé sb van tde
02 =K, - CyrcotgP, / U,
Heé s6 ké dén s6 canh hitu han
K,=1-1sinf3,/z
Thay céc gid tri trén vao (7.22) co:
AP, =U,/10%gv (K, - CacotgB, / Uy) at  (7.23)

Trong qua trinh may nén khi 1am viéc ¢6 ton that thuy lyc do ma st giita canh banh xe cong tac
voi khi, gitra khi voi vo banh xe, do gia ap suat thuc te.

AP = ntp, APy (7.24)
Céc cong thure trén dugc tinh véi cac gia tri luu lugng va trong luong riéng trung binh

Yio= (Y1 +v2) /2
Vi =(Vi+Vy)/2

Céc thong s6 lam viée ctia may nén khi ly tdm ciing dugc thé hién trén duong dic tinh nhu bom
ly tam. Vi¢c lya chon may nén khi cling tién hanh giong nhu chon bom.

May nén khi c¢6 thé didu chinh bang cach thay d6i sd vong quay, diéu chinh bang van trén ong
hat, ... May nén khi ly tim c6 thé mic song song hodc nbi tiép dé dat dugc luu lugng, p suat
yeu cau.

So v&i cac loai may nén khi khac, may nén khi ly tim c6 wu diém:
a) Kich thudce va trong lugng nhd.
b) Khong c6 cac van.
¢) Chi phi ldp rdp va quan ly it, lam viéc tin cay.

Tuy nhién, nd ciing c6 nhimg nhuoc diém dang ké nhu:
a) Hiéu suat thap.
b) Khi ghép song song lam vi¢c khong 6n dinh.
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c) Nha tram phai b tri tﬁng dudi dé dat thiét bi lam ngudi nén két cAu nha tram
cong kenh.
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PHAN THU HAI

TRAM BOM
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CHUONGS
TRAM BOM CAP NUGC

Tram bom cip nudc 1a tram bom dit trong hé thong cap nude. N6 1a mot khau vo cing quan
trong trong toan bo h¢ théng, c6 nhiém vu dua vao hé théng va mang ludi mot khdi luong nudc
dudi mot cot ap yéu cau. Két cau cua tram bom twong d6i phirc tap. N6 bao gom cac thiét bi co
khi, nang lugng, duong éng, van khoa, dung cu kiém tra do luong, thiét bj diéu khién.... Mirc
dd phuc tap cua trang bi tram bom phu thudc vao yéu cau vé do tin cay trong lam viéc thudn
tién trong quan ly.

Khi thiét ké mot tram bom méi phai dya vao yéu cAu va tinh chat caa doi tuong dung nudc, dua
vao diéu kién cu thé noi dat tram bom va kinh nghiém xay dung, quan ly nhiing tram bom da
xay dung trudc kia.

8.1 PHAN LOAI TRAM BOM CAP NUOC

Tram bom cap nudc c6 thé phan loai theo nhiéu cach khac nhau.

Theo vi tri va chuc nang ctia tram bom trong hé thong cap nudc ngudi ta phan ra tram bom cap
mot, tram bom cAp hai, tram bom ting 4p, tram bom tuan hoan.

Tram bom cdp mot 1dy nudc tir ngudn cdp nudc dua vao cong trinh lam sach. Néu nude &
ngudn c6 thé st dung truc tiép ma khong can 1am sach thi tram bom cip mot bom thang nude
vao mang ludi phan phdi, bé chtra hodc dai. Trong mét sb truong hop trong tram bom cip mot
bd tri hai nhdém bom: mot nhém bom nude vao cong trinh lam sach, mot nhém bom lugng
nuédce khong can lam sach dén doi tuong tiéu dung.

Tram bom cép hai dé bom nudc tir bé chtra nudc sach vao mang ludi phan phdi hodc dai. Trong
mot s truong hop, khi di€u ki¢n dia hinh cho phép c6 thé bo tri bom cap mdt va bom cap hai
trong cung mot nha tram dé giam chi phi xay dung.

Tram bom ting ap dé nang 4p luc nude trong mang ludi 1én cip cho mot khu nha cao tang trong
thanh pho, khu nha & khu vuc cao hon hoac cap nudc cho xi nghiép cong nghiép.

Tram bom tudn hoan thuong bd tri & cac xi nghiép cong nghiép hoic nha may nhiét dién. Trong
tram bom loai nay thuong dat hai nhdém bom: mot nhém bom nudc da s dung dén cong trinh
xu 1y (lam sach hoac lam ngudi), mot nhom bom nudc da xir 1y quay lai san xuat.

Theo murc d tin cdy, tram bom cap nudc chia lam ba loai

Tram bom loai mdt yéu cau cap nude lién tuc, khong duoc gian doan mot gidy phat nao. Su cap
nuéce gian doan gy anh huong 16n dén qua trinh san xuét hodc gay ra nhirng thiét hai khac. Cac
tram bom cap nudc chita chdy, tram bom cp nudc san xuat hodc sinh hoat két hop chita chay 1a
nhirng tram bom thudc loai nay.

Tram bom loai hai cho phép may bom lam vi¢c glan doan trong mot thoi glan ngan du dé cong
nhan phuc vu dong t6 may du trir vao 1am viéc. Neu hé thdng cp nude c6 bé chua duoc lu:ong
nuée dy trir chita chdy va dam bao du cot ap yéu cau, luu luong chita chay 20 /s, tong s6 dan
trén 3.000 nguoi thi tram bom thudc loai hai.
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Tram bom loai ba cho phép cap nudc gian doan mot thoi gian di dé sira chita nhitg hu hong
Xy ra trong tram, nhung thdi nay khong dugc qua 24h. Nhimg tram bom sinh hoat két hop
chita chay & khu dén cu c6 sé dén it hon 3000 nguoi va luu luong chita chay nho hon 201/s,
nhitng tram bom tudi rudng, nhitng tram bom cip nude cho cic phan xudng phu cia xi nghiép,
v.v... déu thudc loai ba.

Theo tinh chat cua doi twong dung nudc tram bom chia ra: tram bom cap nudc sinh hoat, tram
bom cap nude san xuat (cap nudc cho cac xi nghié€p cong nghiép, nha may nhiét dién, xudng
luyén kim, ...).

Theo vi tri nha tram so vo1 mat dat chia ra: tram bom nodi, tram bom nira n6i va tram bom chim.

Theo tinh chét diéu khién phan ra: tram bom diéu khién thi cong, tram bom diéu khién tu dong,
tram bom di€u khién ban ty dong va tram bom di€u khién tir xa.

8.2 LUU LUQONG VA COT AP CUA CAC MAY BOM CAP MOT

*  Lwu lwong cac bom

Khi tinh luu lugng ciia cic may bom dit & tram bom cap mot, ngudi ta chia ra hai trudng hop:
bom nude 1én cong trinh lam sach va bom thing vao mang luéi phan phdi.

Trong truong hop tram bom bom nudc 1én cong trinh 1am sach, luu lugng cua cac may bom
duoc tinh theo luu luong trung binh gid cua ngay dung nudc 16n nhat va c6 ké dén doi tuong
nudc dung cho ban than tram xu Iy luu lugng trung binh cua tram bom.

Q=0 Smax/ T m’/h (8.1)
Trong do
Smax  lwong nudce tiéu thy trong ngdy dung nude 16n nhét, tinh bing m’.
o hé sb ké dén luong nude dung cho ban than tram xtr 1y ldy trong khoang 1,04 -
1,1 tuy thudc vao ché do cong nghé cua qua trinh xur 1y.
T thoi gian lam vi€c tinh bang h trong mdt ngay dém cua tram xir Iy thuong thi T=
24h.

Truong hop khi hé thong khong co cong trinh xtr Iy nude duge bom thing vao bé chia trudc
tram bom cap hai thi luu lugng cua tram bom cap mot tinh theo cong thirc.

Q=0 Smax/ T m’/h (8.2)
O day o 14 hé sb ké dén lwong nude dung cho chinh hé théng cip nude (oc/ =1,01-10,3).
Nhitng trudng hop nhu vy thuong gip khi bom cdp mét 1ay nudc tir cac giéng khoan. Dé tan
dung hét kha nang lam viéc cua bom va giéng thi bao gio ngudi ta cling cho bom lam viéc sudt

ngay dém.

Néu bom cap mdt cap nudc thang vao mang ludi phan phdi thi luu lugng cua tram dugc xéc
dinh dya vao biéu d6 dung nudc ung voi ngay dung nudc 16n nhat. Ngoai ra n6 phai c6 kha
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nang cung cap day du lugng nudc chira chay, hodc lugng nudc bd sung cho dy trit chita chay.
Diéu chinh lugng nude cung cap theo mua co6 the tien hanh bang cach diéu chinh s6 bom lam
viéc.

* Cot ap cua cdac bom
Vi¢e xac dinh cot 4p can thi€t ciia cdc bom phai dya trén so do bo tri cu thé cua tram bom trong
h¢ thong cap nudc.

Hinh 101 So d(‘ﬂ)'bé tri tram bom cép mot
1- Cong trinh thu nuégc; 2- Ong hut; 3- Tram bom; 4- May bom
5- Ong day; 6- Ngin thu cta cong trinh xir 1y

Néu tram bom cdp mot dwa nudc 1én cong trinh xir 1y hodc bé chira (H-101) thi ¢t ap toan phan
cua cadc may bom dugc xac dinh theo cong thure:

H=Hdh+hh+hd

Trong do
Hg,  chiéu cao bom nuée dia hinh, béng hiéu cao trinh muc nuéc cao nhét trén bé
chira va cao trinh myc nudc thap nhit trong ngin hut ciia cong trinh thu nudc.
hy ton that cot ap trén duong dng hut ké tir phéu hiit dén may bom.
hg ton that cot ap trén duong dng day ké tir may bom dén bé chira.

Khi cac bom cap mot dua nudc thang vao mang ludi phan phdi thi cot p toan phan xac dinh
theo cong thirc:

H=Hg4 + Hyq + hh + Zhd (84)
Trong do
Hg,  chiéu cao bom nuéc dia hinh, béng hiéu cao trinh diém tinh toan trong mang

ludi va cao trinh muc nude thap nhat trong ngén thu ctua cong trinh thu nudce.
Hrq  cOt ap tu do yéu cau tai di€m tinh toan

hy ton that cot ap trén dng hut.
Yhy ton that cot ap trén 6ng day va ong dan nudc ké tir may bom dén diém tinh
toan.

Cac gia tri Hrg va 2hg nhan dugc sau khi tinh toan mang ludi. bé xay dung dugc duong dac
tinh mang ludi phai ¢6 tir 3 dén 5 gia tri 2hy. Dua vao cac gia tri 2hg xay dung duong dac tinh
mang ludi va ddc tinh tong cong cua cac bom lam vi¢c trong hé thong dé tim dieém lam viéc cua
cac bom.
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8.3 LUU LUQONG VA COT AP CUA CAC BOM CAP HAI

* Luu luong

Céc bom cap hai dua nudc tir bé chira nudc sach vao mang ludi phan phdi nén ché d6 lam viéc
ctia n6 hoan toanj phu thudc vao biéu d6 ding nude. Biéu d6 ding nude duge xay dyng trén co
so tong két nhimg sé liéu quan 1y hé théng cap nude cia khu dan cu hodc dya trén cac sb lidu
vé ché do cong nghé cia xi nghiép cong nghiép.

Tram bom cép hai ¢ thé lam viéc theo ché d6 diéu hoa hodc bac thang. Khi tram bom lam vi¢c
theo ché dg bac thang thi & nhiing gi¢ khac nhau trong ngay s€ c6 sO may bom lam viéc khac
nhau.

Pé xac dinh ché d6 1am viéc ciia tram bom cép hai, nguoi ta 4p dung ba phuong phap: thong
ké, biéu d6 va biéu do tich liy nudce.

Phuong phap thong ké 1a phuong phap xac dinh ché d6 1am viéc ciia tram bom trén co so thanh
lap cac bang thong ké lwong nudc tidu thy, lugng nude bom, lugng nude vao dai, ra dai va con
lai trong dai. Bang 8-1 gidi thiéu mét vi du cu thé xac dinh ché d6 lam viéc cua tram bom theo
ché @6 diéu hoa va bac thang khi hé s6 dung nudc khong diéu hoa gid k = 1,35. Luong nudce
tiéu dung trong timg gid' va luu lugng tram bom tinh theo phan trim luong nudc tiéu ding
trong mot ngay dém. Khi tinh toan phai gia thiét mot gio nao do dai déc sach nudc. Luong
nude 10n nhét con lai trong dai chinh 14 thé tich can thiét cia dai. T bang 8-1 thay khi ché do
lam viéc ciia bom theo dudng bac thang thi thé tich dai bang 2,5% luong nudc ngay dém, con
khi tram bom lam viéc diéu hoa thi thé tich dai bang 6,98% luu luong ngay dém.

Bang 8 - 1
Ché d6 bom theo dudng bac thang Ché d6 bom diéu hoa

Gio luong | lwong | lwong | L. | luong | S6 luong | luong | luong | luong
nudc | nudc | nudc | nudc | nudc | bom | nudc nudc | nudc | nudc

ngay tiéu bom vao ra con | lam bom | vaodai | radai | con
thu % dai dai lai tr | viéc % % % lai tr
dém % Qned % % | dai% Qned Qned Qnea | dai %
Qngd Qngd Qngd Qngd Qngd

0-1 3 2,5 - 0,5 1,9 1 4,17 1,17 2,03

1-2 3,2 2,5 - 0,7 1,2 1 4,17 0,97 3,0
2-3 2,5 2,5 - - 1,2 1 4,17 1,67 4,67
3-4 2,6 2,5 - 0,1 1,1 1 4,17 1,57 6,24
4-5 3,5 4,5 1 - 2,1 2 4,17 0,67 6,91
5-6 4,1 4,5 0,4 - 2,5 2 4,17 0,07 6,98
6-7 4,5 4,5 - 2,5 2 4,17 - 0,33 | 6,65
7-8 4,9 4,5 0,4 2,1 2 4,17 - 0,73 | 5,92
8-9 4,9 4,5 1,1 1,7 2 4,17 - 0,73 | 5,19
9-10 5,6 4,5 0,4 0,6 2 4,17 - 1,43 | 3,76
10-11 4,9 4,5 0,2 0,2 2 4,17 - 0,73 | 3,03
11-12 | 4,7 4,5 - 0 2 4,17 - 0,53 | 2,50
12-13 4,4 4,5 0,1 - 0,1 2 4,17 - 0,23 | 2,27
13-14 | 4,1 4.5 0,4 - 0,5 2 4,17 0,07 - 2,32
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14-15 4,1 4,5 0,4 - 0,9 2 4,17 0,07 - 2,41
15-16 4,4 4,5 0,1 - 1 2 4,17 - 0,23 | 2,18
16 - 17 4,3 4,5 0,2 - 1,2 2 4,16 - 0,14 | 2,04
17-18 4,1 4,5 0,4 - 1,6 2 4,16 0,06 - 2,10
18-19 4,5 4,5 - - 1,6 2 4,16 - 0,34 1,76
19 -20 4,5 4,5 - - 1,6 2 4,16 - 0,34 1,42
20-21 5,5 4,5 - - 1,6 2 4,16 - 0,34 1,08
21-22 4,8 4,5 - 0,3 1,3 2 4,16 - 0,64 | 0,44
22-23 4,6 4,5 - 0,1 1,2 2 4,16 - 0,44 0

23 -24 3,3 4,5 1,2 - 2,4 2 4,16 0,86 - 0,86

100 100 4,2 4,2 100 7,28 7,18

Hinh 102 gi6i thiéu phuong phap biéu do xac dinh ché do lam viéc ciia tram bom theo hai
truong hop: didu hoa va bac thang, v6i cac diéu kién cling nhu trén (k = 1,35). Thé tich dai s&
bang tong luong nudc vao hodc ra khoi dai 1on nhit, trong cac gio lién tuc.

Khi bom lam viéc theo ché d¢ bac thang thi tir gio thir 7-8 dén 11-12 lwong nude ra khoi dai
16n nhit. Lic d6 c6 thé tich dai la:

04+0,4+1,1+0,3+0,2=2,5% Qnea

Hinh 102 Biéu dd tiéu thu nudc va ché 36 bom

Khi bom lam viéc theo ché d6 diéu hoa thi tir gid 23-24 dén 5-6 luong nude vao dai 1on nhitm
thé tich dai luc 6 la:

0,86 + 1,17+ 0,97 + 1,67 + 1,57 + 0,67 + 0,07 = 6,78% Quga
Hinh 103 gidi thiéu cach xac dinh ché do 1am viéc cua tram bom va thé tich dai theo phuong

phap biéu d6 tich lity nue. Biéu dd thé hién tong luong nude tiéu dung, cung cap qua cac thoi
gian trong ngay.

Hinh 103 Biéu d6 tich liy nudc

Gia sir thoi diém tinh toan bat du tir oh. Truc hoanh biéu db thi thoi gian (h), truc tung biéu thi
luu luong tiéu dung hay bom tich luy lai (%Qne). Pudng 1 biéu thi lugng nudc ti€u thu tich
Iily. Puong 2 biéu thi lugng nudc bom tich lily theo ché do hai bac (tir 0-4h mot bac tong cong
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10% Qnga va tir 5-24h mot bac tong cong 90%Qngq). Dudng 3 biéu thi lwong nude bom tich liy
theo che d6 diéu hoa. Thé tich dai s€ 1a hiéu s6 lon nhét gitra tung d6 duong tich liiy bom va
duong tich Ity tiéu thy hodc bang tong trj sb tuyét dbi cac hidu sd 16n nhat cia cac tung do néu
hai duong nay cét nhau.

Biéu d6 hinh 103 ciing duoc xay dung voi diéu kién nhu hai treong hop trén (k = 1,35).
Khi bom 1am viéc theo ché do bac thang thé tich dai

Vi =2,5% Qua
Khi bom 1am viéc theo ché do diéu hoa thé tich dai:

Vi=16,5+0,5=7% Quga

Tir d6 thay riang cac phuong phap déu cho cing mot két qua. Ché d6 1am viéc ciia bom vach ra
theo tinh toan so voi thyc té chi 12 gin dung vi trong thuc t& ché d6 tiéu dung nudc bién dong
timg gidy phut 1am cho ton that cot ap thay ddi kéo theo sy thay d6i luu lugng va cot ap cua
bom.

Qua phén vi du xét ¢ trén thdy rang ché d lam viéc ciia cac bom cép hai c6 thé diéu hoa hoic
thay ddi theo duong bac thang. M3i ché do 1am viée ctia bom déu ¢o nhitng vu, nhugc diém cua
n6. Khi bom lam viéc theo ché do bac thang thé tich dai nho di nhiéu so voi khi lam viée diéu
hoa nhung s6 bom cong tac lai tdng 1én, ché do quan ly phuc tap hon, di¢n tich nha tram cling
tang 1én, thé tich bé chira nudc sach ting va nhiéu khi kéo theo su ting ca duong kinh dng day
c1:1a tram bom Tuy nhién tat ca su tang cao d6 so voi viée gidam duogc thé tich dai thi van loi hon
v¢ kinh t¢.

Khi tinh toan thiét ké, dé c6 duoc ché do lam viéc lgi nhit cta tram bom nén dua ra mot sb
phuong an roi tién hanh tinh toan so sanh kinh té k¥ thudt gitta cac phuong an.

Thong thuong nhimg hé théng cap nudc ¢& nho thi cho tram bom cap hai lam viéc diéu hoa,
con & hé thong 16n thi cho né lam viéc theo ché do bac thang. Dé tranh phtrc tap trong quan 1y
va cé)ng kénh khi b tri trong thiét bi, s6 bac thang lam viéc khong nén chon nhiéu qua. Mat
khac trong chon bom nén ¢b ging chon bom ¢é luu lugng 16n ¢6 it bom dé ting hiéu suat ctia
tram.

* Cot ap cua bom

Cot ap toan phﬁn cua tram bom cép hai phu thudc vao so dd b tri mang ludi va dai hoac bé ap
luc. N6 chi xac dinh dugc sau khi hoan thanh tinh toan thuy luc mang luéi phan phoi va dai.

Trong mang lu6i phan phéi, dai co thé bd tri ¢ dau hodc cudi mang ludi. Vi thé, khi tinh toan

cot ap toan phan ctia may bom cap hai thuong gap hai truong hop: tram bom dua nudc vao dai
& dau mang ludi va tram bom dwa nudc vao mang ludi co dai & cudi.
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Hinh 104 So db 1am viéc cua tram bom cép hai c6 dai & diu mang ludi.
1- Bé chura; 2- Odng hut; 3- Nha tram; 4- Méay bom; 5- Odng day; 6- Bai nudc

Hinh 104 biéu dién duong do ap dé xac dinh cot 4p ctia bom cap hai dua nudc 1én dai bd tri &
dau mang ludi. Trudong hop nay cdt &p toan phan cuia bom cling xac dinh giong nhu cdt ap toan
phan cua bom cap mdt dua nudc 1én cong trinh lam sach theo cong thire (8.3).

H=Ha,+hy + hqg

Chiéu cao bom nuédc dia hinh Hg, & day béng hiéu cao trinh muc nudc cao nhét trén dai va cao
trinh muc nude thap nhat trong bé chira (H-104) c6 thé xac dinh theo cong thirc:

Han = Hdhh +H,+Hs + Hy (8.5)
Trong do

Hgn  chiu cao hut dia hinh tinh bé“mg hiéu cao trinh truc bom va cao trinh myc nudc
thap nhit trong bé.

H, d6 chénh cao trinh gitta mat d4t noi dat dai va truc bom.

Hg chiéu cao dai.

Hy chidu cao muc nudc 10n nhat trong bé trén dai.

Khi dai b6 tri & cudi mang ludi viée tinh toan c6 khac di theo so dd b tri nay phai xét hai
truong hop lam viéc cua tram bom: truong hop dung nude 16n nhét va truong hop véan chuyén
16n nhat. Hinh 105 biéu dién duong do ap dé tim cot ap ctia bom ddi voi hai trudng hop nay.

Hinh 105 So db lam viéc ctia tram bom cép hai trong hé thng c6 dai
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& cudi mang ludi
1- Bé chira; 2- Ong hut; 3- Tram bom; 4- May bom; 5- Ong day;
6- Phan mang luéi; 7- Ong dan nudc; 8- Dai; a- Diém tinh toan

Trudng hop tram bom lam viéc trong gio' dung nude 16n nhat thi phan 16n lwong nudc tiéu thy
do tram bom cung cép, phan con lai do dai cung cap. Khi iy hinh thanh bién gidi cip nude giira
tram bom va dai. Gia sir diém a 1a diém cip nudc tinh toan cia may bom (H-105), cot ap toan
phan ciia cac bom khi d6 xac dinh theo cong thic:

H=Hy+ Hq+hy,+2hg (8.6)
Trong do

Hyp hiéu cao trinh mat dit tai diém tinh toan va muc nudc thép nhat trong bé chua.
Diém nay dugc xac dinh qua tinh toan mang ludi.

Hig  cOt ap tu do tai diém tinh toan.

hy ton that cot ap trén dng hit.

Yhy tong ton that cot ap trén Ong day va mang ludi ké tir tram bom dén
diém tinh toan.

Trudng hop tram bom lam viéc trong gio van chuyén 16n nhat thi lwong nudc do tram bom
cung cap dugc ti€u thu mdt phan, phan con lai dugc van chuyén qua mang ludi 1én dai. Khi do6
cdt &p toan phan cia cac bom dugc xac dinh theo cong thirc:

H=Hdh+hh+2hd

O day, téng ton that cot ap 2hg ké tir tram bom dén dai dugc xac dinh qua tinh todn mang ludi
ung voi truong hop van chuyén 16n nhat.

Sau khi tinh todn hai truong hop lam viéc ctia tram bom nhu trén, so sanh léy gia tri cOt &p 16n
hon dé chon may bom.

Néu trong hé thong cap nudc cd6 mot so tram bom cap hai cap nudc vao mang ludi voi cac diém
tinh toan khéc nhau thi phéi xac dinh ¢t &p toan phan do6i vdi tung tram.

8.4 LUU LUQNG VA COT AP CUA BOM CHUA CHAY

Hé thong cép nudc an udng, sinh hoat hodc san xuét thuong két hop véi hé théng cip nude
chita chay. Trong nhitng trudng hop nay bom chira chay thudng dit trong tram bom cip hai,
han hitu ciing ¢6 truong hop ngudi ta bé tri riéng mot tram bom chita chay.

Bom chira chay ¢ tram bom cép hai ¢6 nhiém vu cép mot lugng nudc voi luu lugng va cot ap
du dé dap tat dam chay. Néu tram bom cap hai c6 bom chira chay thi ¢ tram bom cap mot cling
phai bo tri bom chita chay dé khoi phuc lugng nude du trit chita chdy trong bé trudc tram bom
cap hai.

* Bom chita chdy & tram bom cdp mot
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Viéc chon bom chita chay & tram bom cép mot phu thugc vao phuong phap phuc héi luong
nudc du trir chira chay. Tuy ting trudong hop cu thé co6 theé &p dung mdt trong ba cach phuc hoi
luwong nudce dy trir sau day:

a) Dung bom cong tac: néu cac bom cong tac trong tram bom khong 1am viéc subt ngay
dém thi nhitng gio nghi nay c¢6 thé cho chung lam viéc dé phuc hdi lugng nude du trit.

b) Tang cuong do lam viéc cua bom cong tac.

c) bDat riéng mot tram bom chira chay.

Do h¢ thdng chita chay két hop voi hé thong cap nudc sinh hoat hodc san xuat nén luong nudc
chita chdy nay cling phai qua cong trinh xtr 1y. Vi vay cdt &p cia bom chira chay cling tinh nhu
bom sinh hoat, thoi gian khoi phuc lugng nudce du trit Tk phai chon phu hgp v6i kha nang lam
viéc cua cong trinh xir 1y, thir bac cua xi nghiép san xuat hodc s6 dan trong khu vc.

Luu luong may bom khi khoi phuc lwong nuée du trit chita chay bang cach ting cuong d6 lam
vi€c cua bom cong tac:

Q= Quw + (3Qcc + ZQmax -3 Quw) / Tk (8.7)

Khi dat bom chira chay riéng thi:

Q = 3Qcc + ZQmax -3 th / TK
Trong do

Quw luu lugng trung binh cua tram bom cép mot khi lam viéc binh thuong, tinh béng
3
m-/h.
Qcc  luu lugng dé chita chay, tinh biang m’/h.

Theo qui dinh thuong tinh thoi gian xay ra dam chay 1a 3h.

> Qumax tong luu lugng nude dung 16n nhit cia ba gio 1ién nhau (liy theo biéu db dung
nudc).
Tk thoi gian khoi phuc, thuong lay Tk = 24 - 72h.

Khi tinh toan nén so sanh kinh té, k¥ thuét giira cac phuong an khoi phuc lwong nuée dy trir dé
chon dugc phuong an ¢6 1oi.

Céac bom cap mot 1y nude ngdm thuong lam viée sudt ngay dém véi luu lugng 16n nhat. Dé
khéi phyc lwong nudce dy trir chira chay phai dat thém giéng khoan va bom. Truong hop nay
khong nén ting cudng do 1am viéc ciia bom vi s& anh hudng dén sy 1am viée 6n dinh cia giéng
khoan.

* Bom chita chdy & tram bom cdp hai

Luu lugng va cdt 4p cua bom chira chay ¢ tram bom cép hai dugc xéc dinh phu thudc vao luu
luong dé dap tat dam chay va loai h¢ thong chira chdy. D& h¢ thong lam viéc dugc an toan,
nguoi ta thuong tinh truong hop cd chay xay ra trong gio dung nudc 16n nhat. Tuy nhién, khi do
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khong tinh dén luong nude tudi duong, tudi cdy (néu cip nudc cho xi nghiép thi khong tinh
deén lugng nudce rira may moc, san pham, rira san phan xudng va nudc tam thi chi lay bang 15%
lugng nudc tinh toan).
Cot ap toan phan ctia bom chira chay ¢ tram bom cép hai:

Hce = Han + hy + 2h, + hrg (8.9)
Trong do

Hgn  chiéu cao bom nuée dia hinh, tinh béng hiéu cao trinh mat dat noi xdy ra dam
chay va cao trinh myc nudc that nhat trong bé hut.

hy ton that cot ap trén dng hut.
2h, tong ton that cdt ap trén Ong day va mang ludi ké tir tram bom dén di€ém co
chay.

Hrq ot ap tu do clia dong nudc tai hong chita chay. Trong hé thdng chita chay ap luc
thdp Hr ¢ > 10m. Trong hé thong chita chay ap luc cao, gié tri Hrq phai dam bao
sao cho tia nugc dac phun ra tir voi chita chay phai cao hon diém cao nhét cua
ngdi nha cao nhit it nhat 1a 10m.

Heé thdng chita chay ap luc cao phirc tap va lam viéc khong kinh té nén thuong chi ding trong
cac xi nghiép cong nghiép.

Khi tinh bom chira chay, cot ap c6 thé khac véi cot ap ctia bom sinh hoat. Néu cot ap chita chay
nho hon hodc bing cot 4p ciia bom sinh hoat thi nén ding bom chita chdy cung loai v&i bom
sinh hoat, khi c6 chay chi cin m& thém bom cho 1am viéc song song véi cac bom sinh hoat.
Néu cot ap chira chay 16n hon ¢t 4p ctia cic bom sinh hoat thi phai dat bom chita chay riéng,
lic @6 luu lugng cua bom chira chay.

, Q= QmaXSh + Qcc (8.10)

O day
Qmax " luu lwong nudce tiéu dung trong gio' dung nudc 16n nhat.
Qcc  luu lugng nude dé chita chay.

Con cot ap cta bom chita chay thi 1dy bang cot ap yéu cau tinh theo cong thirc (8.9). Trudng
hop nay khi c¢6 chdy phai ngdt cac bom sinh hoat ra, chi cho bom chita chay lam viéc thoi.

8.5 MOT SO SO PO BO TRi MAY BOM TRONG TRAM BOM

May bom va dudng 6ng bd tri trong tram bom phai dit nhu thé nao day dé tram bom c6 do tin
cdy trong lam viéc cao; phuc vu thuan tién, don gian va an toan, duong dng ngin va cac cum
ndi dng don gian; c6 kha ning mé rong tram sau nay. Cac so dd bd tri may bom trong tram sau
day 1a nhimg so d6 duoc st dung twong ddi rong rai.

* Bé tri mot ddy vudng goc véi truc doc ciia nha

Hinh 106a gi6i thiéu so d6 b tri cac t6 may theo kiéu nay. Cach bé tri nhu vdy dam bao cho
cac to may lam viéc chic chén, phuc vu thuan tién va chiéu rong nha tram khong can lén 1am.
So d6 nay su dung dac biét thuan ti¢n khi dat cac bom loai cong xon. Néu trong tram bom c6
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bd tri cau tryc thi bd tri cac té may nhu xay s& giam dugc khau d6 di chuyén cua cau truc. So do
nay dung thich hop cho cac t6 may c¢& 16n cling nhu cd nho.

* Bo tri mot diy song song véi truc doc ciia nha

Hinh 106b gidi thidu so d6 bd tri cac to may theo kiéu nay. B tri nhur vy s& dam bao cho cac
t6 méay 1am viéc chic chan. So v6i so dd thir nhat thi b tri theo so dd nay chiéu rong nha tram
nho hon va hé théng dudng 6ng c6 ton that thiy lyuc it hon.

Tuy vy, cach b tri nhu thé lam cho chiéu dai nha tram 16n nén chi ap dung khi sb t6 may it.

Hinh 106 So dd bb tri may bom trong tram bom

* Bo tri hai déy vuéng géc vi truc doc ciia nha

Hinh 106¢ gidi thiéu so d6 bd tri cac t6 may theo kiéu hai day d6i nhau, vudng goc véi truc doc
ctia nha. So d6 kiéu nay dung khi trong tram bd tri nhiéu t6 méay c6 chirc niang khac nhau (cap
nudc san xuét, sinh hoat, chita chay, ...).

Céch bo tri nhu vay cling ddm bdo cho t6 may lam viéc chac chan nhung khau dd nha 16n va
viéc ndi Ong phuc tap.

* Bo tri hai day léch nhau

Hinh 106d gi6i thiéu so dd bb tri cac t6 may theo hai day léch nhau, song song véi truc doc cua
nha. B tri nhur vay cho phep cac t6 may va dudng 6ng lam viéc chic chan. So voi so do thi ba,
bb tri theo so d6 nay tuy nhién, chiéu dai nha tram co ting 1én nhung khau do nha giam di dugc
nhiéu.

* Bé tri theo cung tron

Hinh 106e gi(’)’i thiéu so do bd tri cac to may theo cung tron. So d6 nay thudng ap dung cho cac
tram bom cap mot, mat bang nha tram c6 dang tron. Cach bé tri nhu vay dam bao cho céc t6
may lam viéc chic chén, tiét kiém dugc dién tich dat may. So do nay st dung loi nhat voi

nhitng tram bom, b tri két hop v6i cong trinh thu, sir dung bom truc dtng.
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bé dam bdo thuan tién va an toan cho viéc quan ly ki€ém tra, stra chira, gitra cac t0 may védi nhau
va gilta tuong véi to may phai c6 khoang cach toi thiéu dé di lai, lap dat thiét bi.

Giita cac t6 may phai c6 16i di lai chiéu rong it nhét 1a 1m khi dong co dién 4p thap (nho hon
1000v) va 1,2m khi dong co dién ap cao (tir 1000v tré 1én). Khoang cach giita mat dau bé may
va tuong phai dam bao it nhat 1a 1m, ddi v6i tram bd tri t6 may theo hai day léch nhau thi 0,7m.
Khoang cach giita bé t6 may va bang phan phdi dién hodc bang thiét bi kiém tra do luong it
nhét 1a 1,5m. Khoang cach giita cdc phan nho ra, khong chuyén dong ctia cac to may khong nho
hon 1,7m.

Trong tram bom néu dit cac bom nho c6 duong kinh dau nbi dng ddy khong qua 100mm va
dong co dién dién ap thip thi c6 thé dat to may sat tuong khong can chira 16i di lai, tham chi c6
thé dat hai td may trén cing mot bé va ciing khong can chira 16i di gitra hai t6 may nay. Nhung
& truong hop thi hai phai dé 16i di ¢ xung quanh chiéu rong khong nho hon 0,7m.

Trong gian may nén cé cho trong dé stra chita lap rap céc t6 may goi 1a san lap may.

Céc bom phy (bom thoat nude 1o ri, bom chan khong, ...) nén dit & nhitng chd tréng trong gian
may dé khong lam tang kich thudc gian may. Cac bom nhu vay chi can chura 161 di & mét phia.

8.6 ONG HUT VA ONG DAY

* Ong hit

La mot trang bi quan trong nhat ciia to may bom, két cau va sy lam viéc ctia n c6 anh hudng

16n dén sy lam viéc cua bom. Bé dat duoc chiéu cao hat dia hinh 16n, ngadn ngtra hién tuong

xam thuc trong b0’m thi 6ng hut phai co ton that thay lyc bé. Vi vay, khi thiét ké nén c¢b ging

chon phu’O’ng an ong hut co chleu dai ngén nhat, duorng kinh 16m, s6 chi tiét dinh hinh (c6n, cut,
...) it nhit va ¢ gang tranh dat dng hut trong nhiéu mit ¢6 cao trinh khac nhau.

Puong kinh éng hut dugc xac dinh dya vao luu lugng nude qua nd. Van tdc nude chay trong
bng khf)ng nén chon 16n qué vi s€ lam tén that thity lyc 16n; tuy nhién ciing khong nén chon nho
qua vi dé gay lang dong trong du’O’ng 6ng. Theo kinh nghiém, khi du:ong kinh 6ng khong qua
250mm thi van téc nudc chay ldy bang 1-1,2 m/s, khi duong kinh dng 16n hon 250mm thi lay
bang 1,2-1,6 m/s.

bac biét, khi éng hut rat ngén va chiéu cao hut dja hinh nhé thi c6 thé léy van toc nay béng 1,6-
2,0 m/s.

Ong hut nén dung 6ng thép, tuyét dbi khong dung dng gd, amiing hodc bé tong. O4ng co thé
noi bang cach han hodc mat bich.

D¢ tranh tao thanh cac tai khi trong dudong dng va cho phép cac bot khi 13n trong nude c6 thé
chuyén dong ciing v6i nudc qua may bom thi dng hut nén dit co6 d6 doc i > 0,005 di 1én vé phia
bom, nhitng chd ndi dng c6 duong kinh khac nhau phai nbi & diém cao nhét (diém c6 kha ning
tu khi). Néu khong c6 kha nang lam nhu vay thi phai dit van xa khi ¢ nhitng diém nay. Hinh
107 gidi thiéu mot s6 so d6 bd tri dng hut.
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Hinh 107 So d6 bb tri éng hut

Miéng vao 6ng hat dat phéu hat hodc ludi chan rac, chung can duge b tri ¢ vi tri thich hop dé
khong hut khi hodc cin ban vao bom. Néu éng hut bé tri thing ding thi phai bao dam cac kich
thude ti thiéu vé vi tri ghi trén H-108a. Khi trong bé hit dat hai hodc nhiéu éng hut thi khoang
cach bé nhat gitra chung phai 1a (1,5-2)D. Néu muc nudc trong bé khong da dé dat miéng vao
6ng hut & do sau ghi trén hinh 108a thi n6 phai dwoc han thém tAm chan 3 hinh vudng hodc tron
(H-108b) dé tranh hién tuong tao thanh xoay xung quanh & ong va ngan ngtra sy hut khi vao bng.
Nhung trong trudng hop nay khoang cach tir mit nuéc dén tim chén h ciing khong duge nho
hon 0,7D.

Bom ly tim c6 6ng hat bé tri nang ngang gidi thiéu trén hinh 109.

Véi nhitng bom tryc dimg c& 16n, két cu éng hit theo sy chi din cu thé cua co quan thiét ké
bom.

Ong hat thuong dit ngoai tram bom. Ong dit trén mit dat can duge phi mot 16p chong gi.

Ong chon dudi dat thi can thir 4p luc thuy lye trude khi lap dat. Ap luc thir nghiém ldy nhu 4p
luc thir ong day.

Néu dng hut dat thap hon muc nudc trong bé hut hodc ndi v6i dng hut chung ctia tram thi trén
no co6 dat khoa.

* Ong day

Pé dua nudc tir may bom dén bé chira hodc noi tiéu dung. Oang day gom hai phﬁn phan ném
trong tram va phan nim ngoai tram. Phan 6ng ddy nam trong nha tram thu:ong bang thép, n6i
v6i nhau bang cach han hodc mit bich c6 nhiém vy dwa nudc tir bom ra phan dng day ngoai
tram.
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Hinh 109 Miéng véo ciia dng hut dat nam ngang

Duong kinh 6 ong day lay theo luu luong nudc chay qua. Oang duong kinh tir 250mm iy xuong
nén ldy véan tdc nude chay qua bang 1,5 - 2 m/s, dudng kinh 16n hon 250mm 14y vén tc bang 2-
2,5 m/s.

Phan 6ng hut va dng day nam trong pham vi tram bom can bd tri sao cho viéc kiém tra, lap rap
va ndi chung véi may bom don gian, thuan tién. Cac duong éng nay co thé dat trén san nha,
dudi san hodc trong cac ranh xdy gach, bé tong hoic bétong cdt thép.

Trong tram bom ndi, khi duong kinh 6ng tor 500mm tré lai thi nén dat 6ng trong cac ranh. Néu
s0 t0 may khong 16n hon 3 thi dudong kinh 6ng 16n hon 500mm ciing c6 thé bo tri trong ranh.

Véi cac tram bom nam khong sau lam, duong kinh dng 16n hon 500mm thi nén dit trong cac
tang ham sau it nhat 1a 1,8m, du dé cong nhan mang vac duong ong khi sua chira, thay the.

Viéc dat duong 6ng trén san gian may chi ap dung cho tram bom kiéu chim hoic nira chim. Khi
ay phai c6 thang hoac cau dé di qua duong ong. Pac biét, khi duong ong khong 16n lam thi co
the treo Ong doc theo tuong ¢ dd cao 2m trd 1én, ké tir san nha dén mép dudi Ong.

Khi 6ng bd tri dudi san nha, tuyét ddi khong dat truc tiép dudi bé may.

* So do két cau ong hit va ong day

So d6 noi ong hut va ong day cé nhi€u cach phu thudc vao loai bom, muic d¢ tin cay lam viéc,

s0 lugng may bom va sy bo tri chiing.

S6 6ng hiit c6 thé lay bang s6 may bom dit trong tram hodc bang sb bom cong tac.

Hinh 110 So d6 bb tri dng trong tram bom cip mot

Khi s6 may bom khong nhiéu qua, chiéu cao hiit 16n nhat 1a & cac tram bom cap mot thi nén dit
moi bom mét ong hut (H-110 va 111a).
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Khi s6 may bom 16n va ¢ cac tram bom cap hai thuong dat sO ong hut (tir bé hat dén tram bom)
bang sO0 bom cong tac. Trong truong hop nay phai dat ong ndi chung lién hé giita cac dau ndi
ong hut cua cac bom véi ong hut chung cia tram (H-111b, c).

S6 6ng day ciia tram bom thuong 1a hai, d6i khi cac tram bom 16n ngudi ta ¢6 dit ba dng hodc
nhiéu hon, gitta ching c6 6ng gop chung.

Trén 0 ong day, ong gop chung va doi khi ca trén 6ng hut (khi gilta cac ong hat c6 dng ndi chung
hodc dng hut dat thap hon myc nudc trong bé hit) co b6 tri khoa. S6 luong khoa nén chon it
nhét. Tuy vay viéc dat khoa phai dam bao dugc yéu cAu co kha nang ngat hodc dua mot bom du
trit nao d6 vao lam viéc khi can kiém tra hodc sira chita.

Trén hinh 110a va 111a, b giéi thiéu so db bb tri khoa trén dng hit va dng ddy trong trudng hop
tram c6 hai bom cong tdc va mot bom duy trir.

Hinh 110b va 111c gi6i thiéu so d6 bd tri khoa trén éng hut va dng day cua tram c6 ba bom
cong tac va mdt bom du trir.

Tuy nhién khi tram y€u cau c6 dd tin cdy lam viéc cao thi s6 lugng khoa c6 the b tri nhiéu hon
s0 voi cac so do da gidi thi¢u & trén.

Trong trudng hop, cum dng ddy gop chung va van khoa cé thé bé tri trong mot budng riéng
ngoai nha tram (H-110a, b) dé giam kich thudc nha tram.

Khi chon so do bo tri ong hut, ong day phai c6 gang chon phuong an bd tri don gian nhat cho
viéc lap réap thi cong, ki€ém tra, stra chira va c6 dg tin cdy lam viéc cao.

Hinh 111 So dd bé tri dng trong tram bom cép hai
8.7 PAC PIEM XAY DUNG CAC LOAI TRAM BOM

Vé mat két cau nha tram va lap dat trang bi ngoai nhirng dac di€ém chung, moi loai tram bom
can c¢6 nhirng dac diém riéng cua no tuy thudc vao vi tri va nhi¢m vu cua tram.
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* Pgc diém chung vé két cdu nha tram

Nha tram nén thiét ké phu hop véi cac tiéu chuan xdy dung do b xay dung thong qua. Chiéu
rong nha tram nén léy theo kich thudc tiéu chuin ctia dim bétong cbt thép 6,9, 12, 15 va 18 m.
Budc doc ciia nha tram c6 thé 14y 3 hodc 6 m. Ngoai ra, kich thudc va hinh dang nha phai thuan
tién cho viéc bd tri may bom dudng 6ng va céc trang bi khac. Ty 1¢ giita chiéu dai va chiéu rong
nha nén lay tir 4 trg 1én.

Chiéu cao nha tram tinh tir san gian may dén trdn nha phai khong nho hon 3m. Néu trong tram
bom b0 tri cau truc thi chiéu cao gian mdy it nhat phai 1a 3,5 m va dam bao sao cho khoang
cach tur day vat nang de dinh vat con lai it nhat 1a 0,5 m.

Méng nha tram bang bétong hodc bétong cot thép.

Tudng bang bétong, bétdng cot thép hoidc gach. Trong tudng bd tri cac cot tru dé dat dam cau
truc. Néu tram bom xay dung theo kiéu chim hodc nira chim thi phﬁn dudi mat dat cua nha tram
chi 1am bang bétong hodc bétong cbt thép. Khi c6 nudc ngdm twdng va san nha phai tinh dén ap
luc ddy nudc ngdm va phai dugc phu mot 16p vat liéu chdng thim cao hon myc nudc ngdm it
nhat 14 0,5 m.

Mii nha tram ding vat liéu khong chay. Thudng thi ngudi ta lop bang tim panen va phii 1én
trén nhitng 16p vat li€u cach nhiét va chong tham.

Gian may can dugc thong gi6 va chi€u sang tu nhién tot. Ty so gilra dién tich san gian may va
dién tich ctra s6 khong nho hon 6.

Khi x4y dyng tram phai tinh dén kha ning mé rong sau nay. V4i nhitng noi diéu kién xay dung
mé rong sau nay kho khan thi xay ngay mot lac cho nhu cau hi¢n tai va c6 trong tuong lai.

Ngoai ra, trong tram bom can trang bi cac phuong tién chira chay va phuong tién lién lac véi
nhing noi can thiét.

* Pdc diém két cau tram bom cap mot

Do dic diém cta nguon cung cip nude nén tram bom cap mot thuong xiy dung theo kiéu chim
hodc nira chim. Phan nha dudi mat dat thudng xay dung bang bétong hodc bétong cdt thép. Mt
bé“lng nha tram c6 thé co dang tron hodc chitr nhat. Mat bﬁng dang tron b tri thiét bi khé khan
nhung thudn tién cho viéc thi cong bang phuwong phap ha tut. Nha tram dang nay chi ap dung
khi tram bom dit sau va sb té may it (3-5).

Viéc xdy dung mé rong tram bom cap mot sau nay thudng rat kho khan. Vi vay xay dung nha
tram nén tinh dén sy m& rdng cua hé thong cap nude sau nay hodc kha nang thay thé cac thiét bi
c6 cong suat 16m hon.

Ché d6 1am viéc cua tram bom cip mot hau nhu khong thay doi. Vi vdy, trong tram thuong dat
hai bom cong tac va mot bom du trir. S6 bom dy trit va ngudn cung cip dién con phu thude vao
muc do tin cdy lam vi¢c cua tram. Khi tram bom dat sau 4-5m tr¢ lén nén dung bom ly tdm
hodc bom hudng truc truc dung c6 dong co dat trén mat dat. St dung nhitng may bom nhu vy
s€ lam gidm dugc dién tich nha tram, do d6 giam duoc khéi lugng xay dung va lai lam cho diéu
kién Iam vi¢c cuia dong co dugc t6t hon.
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O céc tram bom cip mot, mdi bom nén dat mot dng hit riéng. Puong 6ng hat tir cong trinh thu
nude dén tram bom nén b tri trong mot hanh lang bétong cdt thép dé viéc quan 1y dwoc thuan
tién. Kich thuéc hanh lang phai dam bao cho viée bé tri duong éng hop 1y va dit dé cho cong
nhan di lai mang theo cac bd phan khi can kiém tra sira chita. Khoang cach giita hai 6ng ké
nhau ldy 0,4-0,5m. Khoang cach giita tuong va éng khong nhé hon 0,3m. Oang nén dit gbi d&
cao 0,3m. Chiéu cao hanh lang khong nho hon 1,8m. Phia trén hanh lang phai bd tri ctra lap réap.

Trong trudng hop can giam nho dién tich glan may thi b6 tri cum dng ghép chung, van mot
chiéu, khéa, dong ho luu lugng, ... trong mot budng ngoai tram bom (H-110a,b).

Trong gian may nén bd tri bom tidu nudc ¢é luu lwong 5-15 1/s va cot ap 10-20m tuy theo chiéu
sau tram dé bom luong nudc tham va ro ri ra khoi tram.

* Pdc diém két cau tram bom cdp hai
Mit bang cua tram bom cap hai thuong c6 dang chir nhét. Tuy theo chiéu cao hut cho phép cua
méy bom, tram bom c6 thé xay dung theo kiéu ndi hodc nira ndi.

Khi bom ¢6 chiéu cao hiit cho phép du dé xay dung theo kiéu ndi thi nén xay dyng tram theo
ki€u noi vi s€ don gian va kinh té trong xay dung ciing nhu trong quan ly.

Khi bom ¢6 chiéu cao hut nhé hodc can dit bom thép hon muc nudc trong bé hut thi tram duoc
xdy dung theo kiéu nira n6i. Truong hop nay gia thanh xdy dung dit hon va viéc quan 1y ciing
phirc tap hon tram ndi. Trong tram phai bd tri hé théng thoat nuéc. Néu khong dat dugc hé
thong thoat nudc thi phai b tri thém mot bom phuy dé tidu nudc.

Nhu da néu trong 8.1, tram bom cép hai ¢6 nhiém vu dua nudc sach tir bé chira nude sach dén
noi tiéu dung. Ché d6 1am viéc cua tram thuong thay ddi theo dudng bac thang. S6 bac 1am viéc
ctia tram nén chon khong nhiéu qua (2-4) va s6 bom cung 1am viéc ciing nén chon vira phai dé
nang cao hi¢u suét lam viéc chung cua tram. Khi diéu cho phép trong tram chi nén dat mot loai
bom vi nhu vay s& don gian cho viéc quan 1y ciing nhu lap rap sira chita va du trit thiét bi.

Khi tram bom cdp mot dat gan cong trinh lam sach thi nén b tri bom cap mot va bom cép hai
trong cung mot nha tram s€ giam dugc chi phi xay dung va don gian cho viéc quan ly. (H-112).

Hinh 112 So d6 tram bom cip mot va cip hai bd tri két hop

1- Tram bom cép mot; 2- Oang déy; 3- Cong trinh lam sach; 4- Bé chira nudc sach;
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5- Tram bom cép hai; 6- Oang day ra mang ludi ctia tram bom cip hai

* Pdc diém xay dung tram bom tuan hoan

Tram bom tuin hoan dat trong hé théng cip nudc tuan hoan. Tram bom loai nay thuong duoc
sir dung ddi véi cac xi nghiép cong nghiép. Trong tram thudng ddc hai nhém bom: mot nhom
bom nudc da st dung dén cong trinh xur Iy (Iam ngudi hodc 1am sach), mdt nhém bom nude da
xtr 1y quay tro lai san xuat. Nudc di xir Iy dugc dan dén bé hut ciia tram bom bang cach tu
chay. Vi vay, tram bom thuong ddt gan cong trinh xir 1y.

S6 may bom va luu luong ciia né duogc chon phu thude vao quy trinh san xuat ctia xi nghiép.
Néu luong nuée tidu ding va lugng nudc thai ra khong thay déi theo ngay hodc theo mua thi
nén chon it bom, c6 luu lugng 16n dé tram 1am viéc c6 hiéu qua kinh té cao. Néu luong nudc
bom ¢6 su bién dong thi nén chon mét 6 bom ¢6 luu luong nho dé dé& diéu chinh luu lugng cua
tram. Trong cung mot nhém nén chon cac bom cung loai dé khi lam viéc song song chung cho
hi€u qua cao va tao diéu kién thuén loi cho viéc quan ly.

Vi cép nudce cho céac xi nghi¢p san xuét nén do tin cay lam vi¢c cua tram tudn hoan doi hoi cao.
S6 bom va céc trang bi dy trit phai chon hop 1y. Dién cung cap cho tram bom phai lay it nhat tir
hai ngudn khéng phu thudc nhau. Cac bom trong tram thuong dat thap hon myc nudc trong bé
hat. Vi vdy, cac tram bom tuan hoan thuong xay dung theo kiéu chim hodc nira chim.

Céac kénh ty chay dan nudc dén bé hit ciia tram bom thuong xay dung c6 hai hodc nhidu ngin
de dam bao sy lam viéc binh thuong ctiia chung khi can dong bét mdt ngén lai thau rura hodc sua
chira.

* Pdc diém xdy dung tram bom khi ép
Tram bom khi ép dugc st dung trong nhitng trudong hop dat bom khi ép dé bom nudc ¢ cac
giéng khoan. Khi do can bo tri bom cap hai dé bom nudc tir bé thu vao mang ludi.

My nén khi dat trong tram khi ép trén mat dat va hut khi troi. O4ng hat ctia may nén khi phai
c6 ludi chan rac va dat cao hon mat dat it nhat 14 0,5 - 1m. Vi nhiing tram khi ép 16n thi xay
dung riéng mot phong dé dat miéng ong hut.

My nén khi dua khi nén vao thing khi nén. Tir thung nay khi nén lai dugc dan dén voi phun
ctia bom khi ép. Trén dudng 6ng diy tir may nén khi dén thung chira khi nén khong nén dit
van, khoa dé phong truong hop chiing bi tic khi mé may. Truong hop nay c6 thé giy hu hong
méy nén khi. Trén duong 6ng nay cé thé dat van mot chidu ngan khi tir thung khi nén quay lai
may nén khi khi dirng may.

Néu mot tram khi ép phuc vu cho nhiéu giéng thi trong tram dit thiét bi phan phdi, dwa khi nén
dén ting giéng.

Trudce khi dua hé thng duong 6ng vao 1am viéc can thir nghiém thiy luc va ap luc gip 2 - 2.5
lan ap luc cong tac binh thuong.

Nude 1am ngudi may nén khi co thé 14y tir fl)ng day cua bom cép hai. Bom cip hai co thé b tri
trong tram xay dung theo kiéu chim hoac ndi tuy theo kha ndng hut nudc cua may bom.

8-19



8.9 DU TRU THIET BI CHO TRAM BOM

Thiét bi duy trit cia tram bom léy phu thudc vao muc do tin cay lam viéc cia tram (xem phén
8.1). Céc tram bom loai mot, tram bom tuan hoan dit it nhat 13 hai to may du trir. Trong nhiing
truong hop ndy niang luong cép cho tram bom phai tin cay. Dién dugc 1dy tir hai ngudn doc lap
Vo1 nhau Ngoal ra phai c6 mdt vai tudc bin h01 hoac dong co co ddt trong du trir dé khi cac
ngudn cung cip dién bi gian doan tram bom van cung cip duoc mot luong nude tdi thiéu cho xi
nghiép lam viéc lién tuc duge. Cac t6 may du trit phai ludn ludn & trang thai sdn sang mo may.

Céc tram borm loai hai cho phép nging cap nuge trong mot thoi glan ngan hoac giam luong
nudc cung cip trong mot thoi gian thi chi can dat mot to may du trit, can mot to may co thé cat
trong kho.

Céac tram bom loai ba chi can dit mot td may du trir ngay trén bé.

Céac bom chita chay dit mot bom duy trit. Néu bom chita chay dung cung loai v6i bom cép nudc
sinh hoat hodc san xuét thi khong can dit bom duy trir. Cac khu dan cu hodc xi nghi¢p cé luu
lugng chita chay it hon 25 1/s , cac xi nghiép loai D va E, cac nha c6 bac chiu Itra I va II cling
khong can dat bom chita chay. Can nhé 1a cac bom chita chay phai dugc dan dong truc tiép tir
dong co dién.

Ng0a1 ra, trong kho cua tram phal ¢6 mot s6b chi tiét nhu banh xe cong tac, truc, dém chéng
tham, 6 truc, van mot chiéu, ... dé sin sang thay thé cac trang bi hodc céac chi tiét cia may bom
khi hu hong dot xudt.

8.10 THIET BI PO LUU LUQNG

Thiét bj do luu lwong c6 nhiéu loai, nhitng loai thuong dung dé do luu luong cua ting t6 may
hodc toan tram bom 1a thiét bi do luu luong kiéu tudc bin, kiéu voi ven-tu-ni, va kiéu mang
chan.

* Thiét bi do luu lwong kiéu tuéc bin

Gidi thiéu trén hinh 113 dung dé dat v6i dng ddy dudng kinh tir 50 dén 200 mm, do luu luong
dén 140 m*/h.
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Hinh 113 Thiét bi do luu lwong kiéu tudc bin
1- Tudc bin; 2- V¢ try; 3- Canh chinh dong; 4- Chop; 5- B truyén banh rang
6- B0 phan dém; 7- Kim; 8- Mat dong ho; 9- Nap dong ho; 10- Co cau truyén dong.

Pong ho luu lugng gom tude bin 1 dit trong vo tru 2, quay trén truc ndm ngang c6 ren bac. Khi
nude chay qua s& lam cho tude bin quay. Tdc d6 quay cua tude bin ty 18 véi khdi lugng nude
chay qua. Sy chuyén dong cua tude bin duge truyén dén bo phan dém 6 qua cac bdi phan truyén
dong 5 va 10. Khéi lugng nudc do duoc chi ra trén mit ddng hd 8 nhd kim 7.

Pé su lam viéc cta dong hd chinh xac, n6 phai dugc dat trén doan dng thang bang 5-10 lan
duong kinh, 6ng vé phia trudc va 3-5 lan duong kinh ong vé phia sau. Khi trong dong ho c¢6 bo
phan chinh dong (H-113) thi n6 c6 thé dat sat cac bo phan dinh hinh (té, ct).

O hai phia ciia dong hd luu lwong phai dit khoa dé co thé thao dong ho ra khi can kiém tra sira
chira. Khoa phai ddt cach dong ho 0,5m.

Viéc st dung ddng hd luu lwong tude bin don gian nhung pham vi do ludng cta né hep.
* Voi venturi ,
La loai dong ho luu lugng dugc st dung twong doi rong rai trong thoi gian hién nay. Hinh 114

gidi thi€u cau tao cia loai dong ho nay.

Nguyén tic lam viéc ciia dong hd luu lugng kiéu voi ven tu ri 13 dya trén sy chénh 4p luc ctia
dong chat long khi chay qua phan co hep cua thiét bi do.

Theo phuong trinh Bécnuli, d§ chénh ap lyc ty 1¢ voi binh phuong luu luong. Vi vay phuong
trinh luu lugng ctia dong ho c6 dang.

Q=Cad® Ah (8.11)
Trong do
C hé s6 thir nguyén

o hé sb luu lwong phy thudc vao duong kinh co hep.
D duong kinh tiét dién co hep
Ah d6 chénh cot 4p giira phin mé rong va co hep.

Ton that cot ap trong dong hd do luu lugng kiéu voi ven tu ri twong ddi nho (khoang 10 - 15 %
Ah) va c6 thé xac dinh theo cong thirc:

h = 0,22 Ah (1 - [o* / D] (8.12)
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Hinh 114 Vi ven tu ri
1- Pau ong vao; 2- Voi; 3- Budng cong; 4- Buong trir
5- Lo thong voi buong trir; 6- Chop ra; 7- GO noi

Dong hé luu luong kiéu voi ven tu ri phai dat trén doan 6ng thing bang 15-20 lan duong kinh
6ng vé phia sau.

Do chénh é&p lyc trude va sau khi co hep duge do bﬁng ap ké vi sai. Aup ké vi sai ndi vai voi
ven tu ri bang ong c6 duong kinh 12 - 20mm va chiéu dai khong qua 20 - 30m. BDuong 6ng nay
duogc dat cao dan theo chiéu tir voi ven tu ri dén ap ke.

Dong ho luu lugng kiéu voi ven tu ri dung dé lap dat véi cac dng duong kinh trung binh va 16n.
Podng hd khong c6 chi tiét chuyén dong nén c6 thé do duoc ca nudce sach va nude ban. Uu diém
ndi bat cua déng hd do loai nay la dg chinh xéc do ludng cao; do dugc cac gia tri luu lugng dot
bién, 1am viéc chic chin, bén lau, ton that cot ap khong 16n, két cau gon va gia thanh ré.

* Thiét bi do lwong kiéu mang chdn

Hinh 115 giéi thiéu thiét bi do luu luong kiéu nay. N6 dugc sir dung khi can do luu lugng nho.
Ciing nhu ddng hd luu lugng kiéu voi ven tu ri, dong hd luu lwong kiéu mang chin lam viéc
dua trén co so ctia su thay d6i ap luc khi dong chay chay qua tiét dién co hep ctia dong ho. Luu
luong dong chay cing xéc dinh theo cong thirc (8.11) & trén, nhimg hé sé luu lugng a ldy ddi
v6i mang chin c6 tiét dién co hep dot ngot.

Pong ho do Iuu luong kiéu mang chin cé ton that cot ap qua nd tuong dbi 16n: khoang 30 -
60% do chénh cot ap. Vi vay né chi dung cho nhiing 6ng c6 duong kinh trung binh va bé hoac
dat & nhitng noi ma ton that cdt 4p qua dong ho khong dong vai tro quan trong.

Dong hd luu lugng kiéu mang chin 1am viéc ciing can co sy két hop véi ap ké vi sai (tu ghi
hodc khong tu ghi) gidng nhu dong hé luu luong kiéu voi ven tu ri. Ngiy nay ngudi ta con
dung ca loai ap ké dat tirc. Loai ap ké nay khong cé thang chia do ma chi phat di nhitng tinh
hiéu vé do chénh ap lyc. Cac luu lugng ké thi hai lai tiép nhan va ghi lai nhimg tin hiéu nay.
Do véy thiét bi thir hai nay c6 thé dit xa ap ké, rat tién loi cho viéc diéu khién ty dong.
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Hinh 115 Mang chin

Hinh 116 So db dit dong hd luu lugng kiéu mang chan

Viéc dat ddng ho luu lugng mang chin cling yéu cau nhu ddi véi kiéu voi ven tu ri. Hinh 116
gidi thi€u so do dat loai dong ho nay.

Pong ho luu lugng kiéu mang chén kich thudc nhé gon, 1am viée chic chian nhung c6 ton that
cdt &p qua n6 tuong doi 1on.

So v&i céc thiét bi khac trong tram bom thi déng hd luu luong c6 kich thude bién dang 16n,
cong kénh nén thuong dat trong mot buong (hodc giéng) ngoai tram bom.

8.11 THIET BI PO AP LUC
Thiét bi do ap luc dung trong tram bom 13 4p ké va chan khong ké. Nguyén tic lam viée cua ap
ké va chan khong ké déu dua trén sy tac dung cta hiéu sut khi quyén va ap suat noi can do.

Aup ké va chan khong ké co cdu tao twong ty nhu nhau va chia lam hai loai. Chat 10ng va chat
khi.

* Ap ké va chdn khong ké chat long

Hinh 117 gi6i thiéu so dd ciu tao ap ké va chan khong ké kiéu chit V. N6 gdm mot dng thuy
tinh hinh chir V trong c6 chtra thiy ngan, dau, nudc hodc mot loai chét long nao do. Mot dau
dng ho chiu ap suit khi quyén, dau kia ndi véi noi can do ap suit. Hiéu muc chat 1ong gitta hai
nhanh ng cho biét ap luc du (hodc thiéu hut) & noi can do.

Pay=vh (8.13)
Trong do
Y trong lwong riéng cta chit 1ong trong dng
h hi¢u myc chat long trong hai nhanh 6ng.

D0 chinh xac cua ap ké chan khong dat to1 0,5mm.
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Hinh 117 Ap ké chit V Hinh 118 Ap ké vong trong luc
1- Ong thép; 2- G01 chir V; 3- Mang ngan
4 - 5: Ong ndi; 6- Tai trong

Hinh 118 gidi thi¢u S0 d6 cau tao cua ap ké vong trong lyc. N6 gdm ong 1 chira mot nira 6ng la
chit 1ong twa trén i do & tam 2. Ong 1 cuon thanh vong tron, ngan ra boi mang cing 3. O hai
phia mang 3 ¢6 6ng 4 va 5 ndi ap ké vai noi can do. Phan dudi 6ng vong gén tai trong 6.

Nbi éng 4 véi noi can do ap luc thi myc chét 16ng ¢ nhanh phai dang 1én. Lic d6 hé théng can
bang bi pha vd. Vong 1 quay quanh goi tya D cho dén khi tai trong 6 can bang véi ct chat
long. Chi s0 cua kim trén thang chia d¢ cho biét gid tri ap luc (hodc d chan khong) can do.

Néu 6ng 1 chira thity ngan thi n6 cho phép do ap suat tir 2 d¢én 150mm thuy ngan.

Ap Kké vong trong luc c6 dd chinh xé4c do luong dén + 0,5%. N6 duoc san xuét voi hai loai: loai
c6 thang chia d¢ va loai tu ghi.

Ngoai hai loai trén con c6 chan khong ké va ép ké kiéu nghiéng, nhung két cau cong kénh nén it
dung.

* A'p’ké’ co khi
Ap ké co khi gdm hai loai: mang mong va 10 xo, dung dé do ap suat khoang 3-4 at tr¢ 1én.

Hinh 119 So d6 ap ké 16 xo

Hinh 119 giéi thi¢u so do cau tao cua ap ke 10 xo, 1a loai dugc dung rong rai hién nay. Bo phan
chinh cta n6 1a 6ng rong dan hoi a; Ong co tiét dién 6 van hodc € lip.

Mot dau dng dé tu do, con dau kia duge ¢d dinh va ndi véi can do ap luc. Pau éng tu do ndi véi
h¢ thong dan quay va kim. Kim quay duoc trén bé mat thang chla dd. Khi mé khoa trén doan
dng ndi ap ké véi ong day, do tac dung cua ap lyc dong chay: 4ng bi dudi kim. Sb chi cua kim
trén thang chia d6 cho biét gia tri 4p lyc can do.

Thang chia d6 cua ap ké do nha may ché tao thir nghiém va chia. Can dinh ky kiém tra 6ng 16
X0 cua ap ké vi sau mot thoi gian lam viéc no co thé bi bién dang, thay ddi hinh dang so véi ban
dau. Pham vi do luong cua ap ké 10 xo0 tuogn dbi rong. Mot sb ap ké két cAu 10 xo dic biét cho
phép do ap lyc dén 10.000 kg/cm®.
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Hinh 120 gi6i thiéu so do cdu tao cua ap ké mang mong. Bo phan chinh cua ap ké 1a mang kim
loai b ¢6 dang phang hoic lu:0'n song. Tam mang ndi voi by phan rang cua. B phan rang cua
lai quay quanh mét truc ¢6 gan mot kim. Khi ap ké 1am viéc, do tic dung cua ap suat can do 16n
hon 4p suat khi quyén (néu 1 chan khong ké thi do tic dung ciia ap suat khi quyén & phia trén
mang 16n hon 4p suat chan khong can do), mang kim loai bi bién dang. Két qua 1a 1am cho kim
di dong trén thang chia d6 cho biét gia tri ap luc can do.

Hinh 120 So d6 ciu tao ap ké mang mong
Ap ké mang moéng duge ché tao do ap lyc trong khoang 0,15 - 30 kG/cm?.
Ap ké dé do 4p lyc du cia chét long, con chan khong ké dé do do thiéu hut cta ap sudt chét
long so véi ap suat khi quyén. Khi chon cac dung cu nay phai dam bao sao cho ap luc cong tac
binh thuong ctia may bom hodc tram bom nang trong khoang 3/4 thang chia d9.
Vi du: ap lyc du binh thudng cta chét 16ng trén miéng ddy cta bom 1a 7,5 kG/cm? thi phai chon
ap ké c6 gidi han do 1a 10 kG/cm®. Nhu vdy gi¢i han do cua ap ké ludn luén 16n hon gié tri 4p
luc cong tac 16n nhat ctia bom.
8.12 CAC THIET BI PHU CUA TRAM BOM
Twr hinh 4 ¢6 thé thay dugc nhiing thiét bi phu chu yéu cia mot tram bom 1a gio chan rac, van

mot chiéu va khoa.

* Gio chan rac
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Hinh 121 Gi6 chin rac
a/ C6 van mot chiéu; b/ Khong c6 van mot chiéu

Dit ¢ cudi dng hit c6 nhiém vu ngin khong cho rac rudi cd trong nudce bi cudn vao may bom.
Néu moi bom béng cach lay nudc tir 6ng day thi trong gid chin rac con c6 van mot chidu kiéu
dia (H-121a) dé gitr nuoc lai trong bom khi mdi. Lac bom lam viée, do c6 do giam chan khong
trong éng hut nén van nay mo ra. Lic bom dimg lai do tac dung ciia cot nude trong dng hut,
van nay dong lai.

Néu bom nudc sach va moi bang bom chan khong thi gio chin rac duoc thay bang phéu thu.

* Khoa

Dit trén 6ng ddy cua bom, trén dng gop chung dé diéu chinh luu lwong bom hodc dwa bom vao
lam viéc trong hé thong chung hay ngit no ra khoi hé thong. Khoa thuong ché tao bang gang,
voi nhimg khoa dat & noi 4p luc tir 16 kG/cm? tré 1én thi ché tao bang thép. Khoa c6 hai loai:
loai dong ma bang tay va loai dong mo bang dong co dién.

Hinh 122  Cac loai khoa
a/ Khoa dong mo bang tay
b/ Khoa dong mo bang dong co dién

Khoa dong mo bang tay (H-122a) 12 loai dugc dung rong rai hién nay. Than khoa 1 c6 mat bich
& hai dau dé lap véi dng. Tay quay 2 ldp trén truc co ren 3, c6 thé nang 1én, ha xudng kéo theo
dia 4 #& mo hodc dong khoa. Pia khoa co thé c6 dang hai dia song song hodc mot dia hinh ném.
Khoa duoc ché tao v6i dudng kinh D = 50-1600mm (O nudc ta méi ché tao téi dudong kinh
600mm). Khoa dat dudi san tram bom duoc dong mo bang nhiing cai cot goi 1a coi ty.
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Khéa dong mé bang dong co dién (H-122b) ding ¢ nhiing tram bom diéu khién ty dong hoic
nhirng khoa 16n (D > 600mm).

* Van mot chiéu

Dit giita khoa va bom, nging khong cho nudc tir dng day chay nguoc lai may bom khi bom dot
ngot du:ng lai ma chua kip dong khoa. Hinh 123 giéi thiéu két cau van mot chiéu don gian nhit,
dugc ché tao v6i duong kinh tir 50 dén 600 mm, dwoc dung rat phd bién hién nay. Van c6 thé
dat trén doan dng thang ding hodc ndm ngang. Trong thoi gian bom lam viée, do tac dung cua
dong chay dia van dugc nang 1én cho phép nudc chay qua. Khi bom dung lai, do trong lugng
ban than va ap luc nude & phia dudi ddy dia van ha xudng, nging khong cho nudc chay qua.

Vi cac ong duong kinh 16n, dung van mot chiéu nhiéu dia.

Ngoai cac thiét bi ké trén, trong tram bom con cd nhiing khoa nho dat trén ong ndi cua ap ke va
chan khong ke, con c6 thé ¢6 van an toan, van xa khi.

Hinh 123 Van mot chiéu

8.13 HIEN TUQNG NUOC VA VA CACH KHAC PHUC o
Su thay do61 dot ngot luu lugng va van toc chuyén dong ctia chat long gay nén su tang ap suat rat
nhanh goi 13 hién twong nudc va, phan ap luc ting thém AH goi 1a ap luc nudc va.

Khi nghién ctru hién tuong nudc va khéng thé coi chét 16ng 1a chit hoan toan khéng bi nén.
Chang han, khi dot ngot dong khoa trén dng day s& co hién twong chay nguoc lai trong 6ng déy,
dau tién 16p nuoc ¢ sat dia khoa dumg lai va ap sut tang 1én lam cho 10’p nuoc do b1 nén lai,
ddng thoi thanh dng bi din ra nhuong chd cho nhimng 16p nudc phia trén tiép tuc chay vé. Do d6
su tdng ap suat va ngung chay khéng phai dong thol x4y ra trén toan bd dudng 6ng ma xay ra &
truée dia khoa rdi truyén dan 18n trén voi mot tée do c6 han. Nhu vay nghia 1a chét 1ong ciing
¢6 tinh dan hoi.

Néu c6 ché d6 quan 1y tram bom va bom 1am viéc & diéu kién binh thuong thi khong xay ra
hién twong nudc va. Nude va chi xuat hién khi dong khoa hoac ding may dot ngot (do mat dién
chang han).

O thoi diém dau tién khi may bom vira ding lai, toan bo khdi chit 16ng trong dng hit va éng
day van chuyén dong theo quan tinh 1én bé chira voi van tdc giam dan dén “0” dong thoi banh
xe cong tac cua bom ciing quay cham dan roi ding lai. Ngay sau khi khdi nuéc trong dudng
6ng tam thoi dung lai, do tdc dung cua cot nudce, nd lai chuyén dong nguoc lai may bom véi
vén tdc ting dan 1én dén 16n nhat. Khi d6 s& xay ra mot trong hai trudng hop:

Néu trén ong ddy khong dat van mot chiéu, nude s& chay qua may bom va éng hut vé& bé hit.
Khi d6 bom s& 1am viéc nhu mot tude bin, chiéu quay ciia né ngugc voi chiéu quy dinh. Trong
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truong hop nay, dong co dién lai nhan nang lugng va lam viéc & ché do cua may phat. Do vay,
hién tugng quay nguoc co thé gay hu hong to may.
Néu trén 6ng day dat van mot chiéu thi khi nudc chay ngugc lai van s& dong hoan toan va tirc
thoi, hién tuong nudc va xuét hién. Khi d6 ngay tai van dong chay dung lai, V¢ = 0. Sau mot
thoi gian At c6 mdt 16p nudc 0a- mm dayAL dung lai va bi nén nén ap luc tang 1én mot lugng
AH, dong thoi cac 16p nu6ce phia trén van chay vé van téc Vo va ap luc Hy nhu trude khi van
doéng (H 124). Gia sir 6ng co chiéu dai L, van dit & A. Lay A lam gbc truc va chiéu duong
hudng vé bé chira. Viét phuong trinh dong luorng cho 16p nude 0a - mm theo phuong L co:

v Ho o - y (Hyo + AH)® = [(y/g ®AL)(0-Vy)] / At

Do do6
AH = 1/g AL/At V, (8.14)

Sau d6 cac 16p nudc phia trén ciing 1an luot ding lai va ap lyc ciing tang 1én. Nhu vay su ngimg
chay va tang ap luc dugc truyen dan 1én phia trén véi toc do:

C =limpL,0 AL / At (8.15)
Thay vao (8.14) co:

AH=CV,/g (8.16)
Trong do

AH  aplyc nuaoce va, tinh bang m ¢t nudc

C toc d6 truyén song nuoc va, tinh bang m/s
Vo toc d6 vong chay trong ong trude kh1 dong van
g gia tdc trong trudng, tinh bang m/s”

Bing tinh toan, xuat phat tir phuong trinh (8.15) va (8.16) ngudi ta tim dugc téc do truyén song
nudc va.

C =+ gE,/y(1+DE,/8E) m/s (8.17)
Trong do
D duong kinh trong ciia dng, tinh bang m

chidu day thanh dng, tinh bang m

modun dan hdi ciia nuée ; E, = 21000 kG /em’
modun dan hoi cua vat lidu 6ng, tinh bﬁng kG/cm?
trong luong riéng cua nude, tinh bang kG/m’

< m:[:ﬂOO

Nhu da mé ta & trén, sy ngimg chay va ting 4p suat bat dau tir van truyén 1én bé voi toe do C.
Luc nay toan bo khoi nudce trong duong ong ¢ trang thai tinh va bi nén. Do d6 chénh ap luc AH
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gitra trong 6ng va ngoai bé nén nudc tir trong dng chay vé bé va ap lyc giam xudng. Néu bé qua
ma sat thi toc do chay nay ciing bang Vo va do giam ap lyc ciing bang AH. Sy chay vé bé va
giam ap luc ciing truyén vé van A véi téc d6 C. T6i gan van do khong c¢6 luong nude bd sung &
sau van nén cac 16p nuéc dung lai va dan ra lam cho ap luc lai giam di mot lwong AH. Sy
ngung chdy va giam ap suét cling truyén 1én bé vai toe ¢ C va khit = 3L/ C thi t0’1 bé. Luc nay
ap luc trong duong 6ng lai nho hon 4p luc ngoai bé nén nuac tur bé lai chay vao 6ng véi van tde
Vo, ap luc tro lai binh thudng. Hién twong ndy duoc truyén dan tir bé xudng va khi t = 4L/C thi
t6i van A. Nhung ngay luc d6 cac 10p nude gan van lai bi ngimg chay va ting ap suit. Hién
tugng trén lai 1ap lai. Nhu vay hién tugng nude va cd chu ky:

Tc=4L/C

Khoang thoi gian dé song nudc va truyén tur van dén bé roi lai tir bé nguoc vé van goi 1a pha
nudc va.

T,=2L/C
Néu ké dén ton that do ma sat h thi ap luc nude va sé 1a:
AH=C,V,/g -h (8.18)

Hién twong nudc va rat nguy hiém d6i véi sy lam viéc binh thuong cua t6 may. Aup luc nudc
va phu thu6c vao cot ap cong tac ciia bom va chiéu cao bom nuoc dia hinh, n6 c6 thé dat toi vai
tram at mot phe. Sy tang ap lyc nay, keo theo su tang ng suat rit 1on cua vat liéu 6ng, co thé
pha v& cac mdi ndi va dudng bng.

Dé khic phuc hién tugng nudc va ¢ thé dung van mot chiéu dong cham (loai dé phanh dau)
hodc dat van an toan loai don bay (hai loai 10 xo & sau van mot chiéu tinh theo chiéu dong
chay).

8.14 CAC Vi DU VE KET CAU TRAM BOM CAP NUGC

Trong 8.1 va 8.7 da néu cac loai tram bom cép nude va dic diém két ciu, xay dung cua no. bpé
minh hoa cho van dé do, & day xin néu l1én mot vai vi du chung nhét vé& két ciu céac loai tram
bom cip nudc.

Hinh 125 gi6i thiéu két cdu cta tram bom cip mot 1y nudc ngam, trang bi giéng khoan kiéu
nua chim loai A (bom Lién X06). Tram xay dung theo kiéu noi. Khac voi cac loai tram bom
khac, trong nhitng tram bom loai nay chi dit mot té may: Phan bom dat dudi giéng con dong co
dién dit trén mat dat. Bé bé tong xung quanh miéng giéng vira c6 tac dung bao vé giéng lai vira
l1a b¢ do dong co dién.

Hinh 124
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Hinh 125 Tram bom cép mot dat bom giéng khoan loai A
1- Phan giéng khoan; 2- Dong co dién; 3- Bang diéu khién
4- Puong xa nude thau rira; 5- Luu luong ké mang chan
6- Aup ké vi sai; 7- Van thoat nudc

Dién cung cap cho dong co c¢6 thé 1ay tir mot tram bién thé gan d6, néu khong dwoc nhu vay thi
phai dat may bién ap riéng cho nhém bom giéng khoan. Truong hgp nay & day dit phong may
bién ap ket hgp véi tram bom.

Trén 6ng ddy dat van xa khi dé xa khi khi bom bat dau lam viéc. Ngoai ra con c6 van mot
chiéu, khoa déng ho luu luong, ... Trén mai nha tram bo tri ctra 1ap rap dé str dung khi lap rap,
sira chita. D& phuc vu cho viéc lap rap tram dung can cau di dong co sic nang khoang 10 tan,
Trong tram dat bang dién, bang diéu khién, thiét bi theo ddi myc nudc trong giéng.

Néu tram bom liy nudc ngam trang bi bom giéng khoan kiéu chim hodc tram xay dung kiéu
chim ciling c6 cac trang bi twong tu nhu trén.

Céc tram bom giéng khoan thuéng khong bd tri cong nhan phuc vu. Viéc theo ddi, quan 1y cac
tram bom nay thuong do can bg, cong nhan cua tram bom cap hai ddm nhiém.

Hinh 126 gidi thiéu két cdu cia tram bom cip mot lay nude mit. Kiéu két hop v6i cong trinh
thu nugce. Tram xay dung ntra chim.

Phan nha tram dudi mat dat co dang tron, xay dung bang bétong cdt thép, thi cong theo phuong
phap danh tut va d6 bétong toan khdi. Tudng ngin chir U phan gian may ra thanh hai phan: gian
may va cong trinh thu nudc. Nude duoc dan vao ngan thu, theo hai cura, kich thudc 2,5%2m. Tai
day ludi chan rac kiéu quay. Phia trén ludi chin rac dit paling ray kéo tay tai trong ning 3 tan.
Trong gian may bé tri bom ly tdm truc dung loai 32B-12. Ngoai ra trong gian may con dat hai
bom nudc ban dé bom bun hodc bom rua ngdn hat cia cong trinh thu, dat mdt bom ly tam c&
nhé dé bom lugng nude tham ra khoi gian may. Hi¢n tai, tram c6 hai bom cong tdc va mdt bom
du trit nhung dé tinh dén trudng hop hé théng cdp nude ma rong trong tuong lai nén trong gian
may chira san mot chd dé dat thém bom tht tu khi can.

Hinh 126
1- Bom; 2- Bong co di¢n; 3- Bom cén; 4- Bom nudc tham
5- Luéi chan rac; 6- T6 may dy tri

Phan trén mat dat cia nha tram c6 dang chir nhat xay bé“lng gach va chia ra lam nhiéu phong.
Phong thudc gian may bo tri dong co di¢n, bang dién khién va dung cu kiém tra, do luong trong
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phong nay bd tri pa ling ray kéo tay tai trong nang 10 tin dé phuc vu cho viéc thao lap cac to
may. Phong phia phai dé theo ddi, quan ly cong trinh thu nudec.

Pong ho luu lugng bd tri ngoai tram bom. Tram bién ap va thiét bi phan phdi ciing dat cach biét
SO vO1 tram bom.

Hinh 127 gi6i thiéu két cdu tram bom cap hai xay dung theo kiéu ndi, trang bi bén bom ly tim
(trong d6 c6 mot bom dy trir) loai 12HAC luu lugng 250 1/s ¢ot ap 51 m. Mat bang nha tram co
kich thudc 9*24m, gom gian may trong b tri cac to may bom, bang diéu khién, cum thiét bi
vé sinh, phong may bién ap, phong dit thiét bi phan phdi dién.

Nha tram c6 méng bé tong, san nha bang cac tim panen 16n ghép lai trat ximang. Mai nha cudn
ba 16p. Tuong xay gach.

Tram bom dit hai 6ng hiit va hai éng diy, duong dng trong nha tram dat dudi hanh lang bé tong
sau 3 m, rong 1 m. Tai nhitng chd dudng 6ng doi hudng, nhimg chd cé van, khoa dit cac goi dd
bang bé tong.

Hinh 127

Tai day dat lu6i chin kiéu quay. Phia trén ludi chin rac dit pa lang ray kéo tay tai trong nang 3
tan. Trong gian may bo tri ba bom ly tdm truc ding loai 32B-12. Ngoai ra, trong gian may con
dat hai bom nudc ban d€ bom bun hodc bom rira ngan hat cua cong.

Hinh 128 gidi thiéu két cAu tram tram bom cép hai trang bi bdn bom ly tdm ddc khdi 6 KM - 8
(trong d6 c6 mot bom dy trir va mot bom chita chay). Tram xay dung theo ki€u ntra chim. Phan

dudi dét bd tri & cao trinh -2,65m bang bé tong. Phan trén mat dat xay dung gach, san gian may
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bo tri bon bom cap nude sinh hoat va chira chdy, mot bom nho bom tiéu nudc tham, dudng ong
bo tri ngay trén san gian may.

San trén & cao trinh 0 , 0 chiém mot phan nha tram.Trong d6 b tri cac bang didu khién, bang
phén phoi dién va san lap mdy. Trong tram dat pa lang ray kéo tay dé 1ap rap cac thiét bi.

Dién cung cip cho tram bom c6 dién ap 380 / 220v lay tir hai ngudn khong phu thudc nhau.

Hinh 128 Tram bom cp nudc nira chim
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CHUONG 9 ]
TRAM BOM THOAT NUOC

Trong mot khu dan cu hay xi nghlep cong nghiép hé thdng cap nude can thiét nhu thé nao thi
hé thdng thoat nuaoce ciing can thiét nhu vay. N6 c6 nhiém vu van chuyén luong nuée thai smh
hoat hodc san xuét ra khoi khu vuc qua cong trinh xtr Iy (cling c¢6 nhirng truong hop khéng can
qua cong trinh xtr 1y7). Trong hé thong thoat nudc, tram bom giit vai trd vo cing quan trong.

bac diém cau tao va yéu cau veé kha nang van chuyén, dd tin cdy lam viéc cua tram bom thoat
nudc co nhiéu diém khéc véi tram bom cap nudce.

9.1 KHAI NIEM CHUNG VA PHAN LOAI TRAM BOM THOAT NUOC

’ Hinh 129 So d6 tram bom thoét nuéc
1- Ong gop chung tu chay; 2- B thu c6 song chan rac; 3- Gian may
4- May bom; 5- Ong day; 6- Cong trinh 1am sach

Tram bom thoat nuéc duoc dit dé bom nudc thai san xuit hodc sinh hoat 1én cong trinh lam
sach hay dng gop chinh khi diéu kién dia hinh khong cho phép bb tri duong éng tu chay. Tram
bom thoat nudc ciing dugc dat khi can giam d6 sau dat éng thoat nudc. Khi do tram bom duogc
bb tri dé bom nudc thai tir doan dng gbp bd tri & vi tri thap 1én doan dng ké tiép bd tri & vi tri
cao hon.

Tram bom thoat nude thuong gdm cac bd phan chii yéu 13 bé thu, song chin rac va gian may.
So do cau tao tram bom thoat nude gidi thi¢u trén hinh 129.

Tram bom thoat nudc cé nhiéu loai: c6 thé phan loai ching theo mdt so cach sau:

* Theo quy mo lam viéc
Chia ra: tram bom thoat nudc chinh, tram bom thoat nuéc vung va tram bom cuc bg.

Tram bom thoat nudc chinh bom toan bd lugng nudc thai ctia khu dan cu hoac xi nghiép cong
nghi¢p lén cong trinh lam sach.

Tram bom ving dung dé bom lugng nuGe thai cia mot luu vue thoat nuge trong khu dan cu
hay xi nghiép cong nghi¢p vao thang cong trinh lam sach hay 1én ong gop chung & vi tri cao
hon.

Tram bom cuc bd dé bom luong nudc thai cia mdt co s¢ (truong hoc, khu nha, ...) 1én mang
ludi thoat nude chung khi mang ludi thodt nudce ctua co s¢ ay khong tu chdy ra mang ludi thoat
nudc chung dugc.

* Theo loai nuwoce thdi
Chia ra: tram bom bom nudc thai san xuat va sinh hoat, tram bom nudc mua, tram bom bun,...
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* Theo vi tri bé thu

So v6i gian méy chia ra tram bom phén ly (H-130a) va tram bom két hop (H-130b). Tram bom
phan ly 1a loai co gian may bb tri trong mot nha, con bé thu b tri trong mot nha khac. Tram
bom két hop, gian may va bé thu cung dit trong mot nha.

Ngoai ra, ngudi ta ciing co thé phan loai tram bom theo vi tri ctia may bom so véi myuc nudc
trong bé thu. Theo cach nay, tram bom ciing dugc chia lam hai loai: loai ddt ngap (truc bom bd
tri thip hon muc nudc trong bé thu) va loai dat khong ngp (truc bom bb tri cao hon muc nude
trong bé thu).

Hinh 130 So d6 b tri tram bom
a- Tram bom ki€u phan ly; b- Tram bom kiéu két hop
1- Bé thu; 2- Song chan rac; 3- Gian may

* Theo cdch diéu khién

Chia ra: tram bom diéu khién thu cong, moi thao tac trong tram do con nguoi thuc hién; tram
bom diéu khién ban tu dong, mat s6 thao tac do con nguoi thyc hién con mot s6 thao tac do cac
thiét bj diéu khién thuc hién; tram bom diéu khién tw dong, moi thao tic déu do cac thiét bj diéu
khién thyc hién.

Tuy nhién, cac cach phan loai tram bom nhu trén chi la tuong dbi. Trong thuc té, mot tram bom
c6 thé mang nhiéu hinh vé. Vi du: tram bom thoat nudc chinh, bo tri két hop, may bom dat thap
hon muc nudce trong bé thu va diéu khién theo phuong phép ban tu dong.

9.2 LUU LUQONG MAY BOM VA THE TiCH BE THU

Nudc thai chay dén tram thuong khong déu theo cac gio trong ngdy, c6 gio nude chay dén voi
lwu luwong rat 16n, c6 gid voi luu luong rat nho, tham chi c¢é trudng hop vao nhing gio vé ban
dém hau nhu khént c6 nude chay dén. Doi khi tram bom bom nude thai san xudt c6 nudc thai
chay dén diéu hoa. Ché d6 thai nudc khong déu nhu vay c6 anh huong truc tiép dén ché do lam
viéc cua tram bom.

Ché d¢ thai nudc thay dbi theo ting gio, timg phut nén khong thé chon ché do 1am viée cua
tram bom hoan toan phu hop vdi ché do thai nude. Bé dam bao cho ché dd lam viéc cua tram
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bom twong dbi diéu hoa & phia trudc tram bd tri bé thu. Thé tich bé thu xac dinh phy thudc vao
ché d¢ nudc chay dén, luu lugng may bom va ché do lam viéc cua tram bom.

Luu luong may bom va s6 bom dat trong tram dugc chon dua vao ché d6 nuée chay dén tram
bom, nhat 1a luu lugng dén 16n nhat Q. va it nhat Q.

O nhitng tram bom nho, luu lugng nudc dén trong mot ngay dém Qpeq < 5000 m’ thi trong tram
nén dat mgt bom cong tac va mdt bom du trir (ngoai ra nén cd6 thém mot bom dy trir nira &
trong kho). Nén chon luu lugng may bom Qp > Qpax.

O nhimng tram bom c6 luu lwong chay dén Q = 10.000 - 40.000 m*/ngd c¢6 thé chon hai (hodc
ba) bom cdong tac, mdt bom du trir (va mot bom nira cAt trong kho). Luu lugng cia tram bom
nén chon Qr 2 Qmax. Khéng nén chon hru lugng tram bom nho hon luu lugng cua gio nuoce
chay dén 16n nhét Qpay vi d& gdy ngap 6ng gop chinh (6ng dan dén tram bom). Tuy nhién néu
chon Iuu lwong tram bom 16n hon Quay nhidu qué ciing khong loi vi éng day va tram xtr Iy (&
sau tram bom) s€ 1on qua. Tét nhét 1a chon: Qr = Quax.

S6 bom dy trit chon phu thudc vao sb bom cong tac va kha ning xa sy c6. Thong thuong khi sb
bom cong tac co tir ba tr¢ 1€n thi ddt hai bom du trit, con thi chi dat mét bom du trir.

Trong mot gid cac bom co thé dong, md nhiéu lan dé ché d6 bom gan vai ché do thai nude.
Ché d6 bom lai lién quan dén tudi tho ctia may va cudng do lao dong cua cong nhan phuc vu.
Khi tram bom diéu khién thu cong, nén déong md may khong qua ba lan trong mét gio, con thi
didu khién ty dong thi khong qua 6 1an (truong hop dic biét, cho phép mé may ti tam lan
trong mot gio).

Thé tich bé thu can chon nhé dé tranh ling cin thdi rita nhung ciing khong dugce nhé hon luong
nude do mot trong cac t6 may bom duoc trong 5 phiit.

Thé tich bé thu c6 thé chon theo biéu d tich lily nudc chay dén va bom di trong ngay dém. Do
thudng xuyén déng mé may nén duong bom di rat gin v6i dudng chay dén. Vi vay viéc xac
dinh dung tich bé thu theo biéu db tich liiy nay phirc tap va khong chinh xac. Nguoi ta thudng
xéc dinh thé tich bé theo biéu d6 tich liy nuoc gio.
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Hinh 131 Biéu d6 tich liiy nuéc chay dén va bom di
1- Gio nude dén 16n nhét, 7,1 % Qpg
2- Gid nuéc dén trung binh 3,55 % Qpea
3- Gio nuéc dén it nhét 1,25 % Quga
4- G10 bom di, luu lugng 7,1 % Qpgd

Hinh 131 gi6i thiéu biéu do tich liiy nudc chay dén va bom di trong mot gio. Truc hoanh biéu
dién thoi gian bang phat. Tryc tung biéu dién luu lugng nudc chay dén va bom di tinh bang
phan trim luvu luong ngay dém (% Qnga). Khi tinh thé tich bé thu ngudi ta thudng chon luu
luong cua cac may bom bang luu lugng gio nude chay dén 16n nhat, va tinh véi luu luong gid
nuoce chay dén it nhét. Cho rang dong chay dén diéu hoa nén biéu db tich lity nudc gio co dang
duong thang Trén d6 thi hinh 131 xét tram bom lam viéc trong hé thdng thoat nude c6 hé sd
khong diéu hoa Kaung = 1,7, va Iuu luong dac trung Qnmax = 7,1Qned; Qmin = 1,25% Qpgd. Trong
gior thai nudce 16n nhat, dudng biéu dién luong nudc bom di va luong nudce dén trung nhau, gio
nay bom lam vi¢c lién tuc. Cac gid khac, lugng nude chay dén it hon, bom lam viéc gian doan.
Gia st trong mot gio dong mé may ba lan. Khi nude chay dén it, bé can nude va may bom duoc
ngét ra (diém aj, a, va by, by). Khi bé déy dén muc cho phép, bom dugc dong lai lam viée.
Puong biéu dién ché d6 bom sau mé may song song vdi truc hoanh, con duong sau khi mé
méy song song voi duong 1. Hiéu tung do giira duong nudc dén va duong bom di cho biét thé
tich nudc thai chtra trong bé & mdi thoi diém. Tinh toan véi duong nudc dén it nhét (Qmin =
1,25% Quga) Xac dinh dwoc dung tich can thiét cta bé thu 14 0,3% Q.

Bing tinh toan 1y thuyét nguoi ta thiy rang s& nhan dugc dung tich bé thu 16n nhat khi lwong
nude chay dén bang 50% luong nuéc bom di 16n nhat ching han, trong trudng hop nay luong
nude bom di 16n nhit bang 7,1% con luong nude chay dén bang 3,55% thi x4c dinh dugc dung
tich bé thu bang 0,6%.

0 nhiing tram bom diéu khién tu dong hoa hodc nhitng tram bom 16n ¢ nhiéu bom, trong do
mot s6 bom lam viéc lién tuc va s6 con lai lam viéc gian doan thi dung tich bé thu c6 thé giam
di dugc rat nhiéu. Trong nhiing truong hop nhu vy thé tich bé thu lay dua vao thoi gian can
thiét d& mé méy duy trit va viée bo tri dng hat, song chan rac. Thuong ldy thé tich bé thu bang
lwong nudc chay dén trung binh trong 3-5 phiit.

O cac khu dan cu nho, lugng nudc thai v& ban dém rét it nén cc tram bom thoat nude & do
thuong lam viée gidn doan vé ban dém. Khi do the tich bé thu lay tdng Ién so véi tinh toan dé
dua chira lugng nudce chay dén ban dém.

O céac tram bom thoat nude san xuat, thé tich bé thu can tinh dén ca lugng nudce tam sau moi ca
san xuat.

9.3 COT AP TOAN PHAN CUA MAY BOM

Cot ap toan phﬁn cua may bom chi xac dinh dugc sau khi da hoan thanh vi¢c tinh todn mang
ludi thoat nudc va xéac dinh dugc vi tri, cao trinh myuc nudc tinh toan trén cong trinh lam sach
hodc giéng thu nudc dau tién. Cot ap toan phin cua may bom ciing xac dinh theo cong thirc
(8.3) & phan trén.

H =Han + hy + hg
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Trong do
Hgn  chiéu cao bom nuée dia hinh, bé“mg hi€u cao trinh myc nudc tinh todn trén cong
trinh 1am sach (hodc giéng thu nudc cia duong dng gdp chung & cao hon) va
cao trinh myc nudc thap nhit trong bé thu (nén lay bang cao trinh mép trén ctia
ho tap trung nudc). Xem hinh 129.
hy ton that cot ap trén ong hut.
hg t6n that cot ap trén 6ng day.

Do tinh chat nudce thai khac nuéce cap cho sinh hoat hodc san xudt, khi tinh & ong hut, éng day cua
bom thoat nudc ap dung cong thirc Nph jé- do - 16p hodc Pap 16p x16 voi hé s6 nham cua ongn
= 0,13. Thong thudng ngudi ta tinh theo bang tinh todn mang luéi thoat nudc da 1ap san.

9.4 KET CAU VA CAC TRANG BI CUA BE THU

Bé thu c6 nhiém vu diéu hoa luong nudc dén may bom trong mot thoi gian ngin. Bé thu c6 thé
b tri két hop hoic tach riéng s0 v6i tram bom (H-130a va 130b). Bé thu b tri tach riéng mac
du cé dleu kién vé sinh tot nhung gia thanh xay dung dat hon nhiéu so véi kiéu bb tri két hop;
Vi vay néu chon phuong an ndy can c6 su so sanh kinh té, k¥ thuét ky cang.

Bé thu gom hai phan: phan cong tac dé chira nudc thai va phéu thu cia may bom, phan san
phuc vu dé chura thiét bi (co cau vét rac, may nghién réac ...) va phuc vu song chan rac.

Chiéu sau phan cong tac cta bé thu liy bang 1,5 — 2 m, tinh tir day dng din nudc vao dén day
bé. Thé tich phan nay lay theo gia tri da tinh dwoc & trén (9.2). O phan bd tri phéu hat ciia may
bom ¢6 hd thu nudc siu 0,5-0,7 m so v6i day bé. Pay bé co6 do ddc it nhat 0,01 vé phia hé thu
nuoc (H-130)

Trong be b tri mot nhanh éng dan nuge co ap ndi tir bng day cua borm dé khudy duc lang can
va khi can th1 dé thao can nudc trong ong day. O day cung dat mot dng dan nudc co ap ndi tir
hé théng cap nude ki thuat cua tram dé rira san va vach bé.

San cong tac can co6 chi€u rong 16n hon 1m va da che kin mat bé. San bo tri cao hon muc nude
cao nhat trong bé 0,5 m. Trur mat trudc song chan rac, mép san cong tac phai c6 lan can bao vé
cao 1 m.

Céc trang bi chu yéu cua bé thu la song chan rac, co cau vot rac va may nghién rac.

Song chin rac dit ¢ cira ra ctia 6ng dan nude thai dén bé thu. N6 c6 nhiém vu giir lai nhimg rac
rudi 16n khong cho cudn vao may bom. Song chin rac gdm céc thanh thép tiét dién vudng, tron
hodc chit nhat ghép lai voi nhau va dit nghiéng mot goc 60 - 80°. Khe hé giita cac thanh theo
tinh toan ly thuyét thi phu thudc vao tung loai bom dat trong tram. Tuy vay, trong thuc té, néu
bom dua nudc vao cong trinh xir 1y thi khe hd nay dugc ldy bang 16 mm cho moi loai bom
trong mot vai trudng hop dic biét c6 thé 14y toi 40 mm.

Chiéu rong song chin rac phai chon sao cho van tdc nudc chay qua song chian khong qua 0,8-
Im/s va 0 chénh muc nudc qua song chan khong 16n hon 5-10cm.
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Tuy theo quy mé tram bom, cé thé vét rac bang may hodc thi cong. Néu khdi lwong rac giir lai
& song chin it hon 0,1 m*/ngay thi vt rac bang thu cong va van chuyén ra khoi tram. Néu khéi
luong rac 16n hon thi dung may vot rac va may nghién rac. Rac rudi vot 1én duoc dua dén may
nghién rac. Sau kh1 qua may nghlen réac no lai duge xa xudng trude song chin rac. Xung quanh
may nghién rac can c6 16i di chidu rong it nhat 14 0,7 m, con trudc ctra xép lidu ciia may phai c6
16i di rong it nhat 1a 1,5 m.

May nghién rac ki€u bua va kiéu ludi 1a hai loai dugc dung rong rai hi¢n nay.

Hinh 132 M4y nghién rac kiéu bua

Hinh 132 mo ta cdu tao ciia may nghién rac kiéu bia. Rac rudi dugc dua qua ctra xép lidu 1 vao
may. Sau d6 n6 dugc dua dén rotd quay 2. Roto gdm cac dia dit song song voi nhau, ngoai chu
vi nd gin véi cac bua 3. Khi roto quay, cac dia cubn theo rac rudi, day ching vao giira cac bua
va banh ring 4, rdi bi nghién ra. Rac sau khi d& nghién nat s& theo ctra x4 6 & phia dudi quay lai
phia trudc song chan rac. Tai day rac nho lot qua song chin vao bé thu cing véi nude thai, rac
to dugc gitr lai. Ngudi ta ciing ¢ thé cho nudc qua vo 5 clia may dé xa sach rac. Méay nghién
réc kiéu bua c6 ning suét nghién 600-2000 kg/h.

Hinh 133 M4y nghién rac kiéu luéi
1- Trong quay; 2- Co cau loc; 3- V&; 4- Dao cat; 5- Lo duc trén ong

Hinh 133 gi6i thiéu may nghién rac kiéu ludi. Nguyén tic lam viéc cua loai may nay rat don
gian. Nudc thai theo duong 6ng vao may dén tréng quay 5 co cac 15. Rac nho qua cac 16 vao
trong trong 5 va xa ra ngoai. Rac to bi gitr lai 6 mat ngoai trong va duoc di chuyén dén bo phan
vét rac 2 gan ¢ dinh voi vo. Cac dao cit gin & trong ph01 hop vdi co cu vot rac, nghién nho

réc ra. Rac duoc nghién nho theo nudc thai di vao trong trong va vao bé thu.
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Loai may nghién rac luéi mé ta trén hinh 133 dé dat vao cac 6ng din nudc. Ngoai ra ciing co
loai két cau giong nhu vay nhung kich thudce 16n hon dé dat ¢ cac kénh dan ho.

9.5 CAC LOAI TRAM BOM THOAT NUGC
Vé két cau, tram bom thoat nudc co thé chia 1am ba loai sau:
1. Tram c6 mat b?mg dang tron hodc chit nhat.
2. Tram b tri két hop hodc tach riéng so voi bé thu.
3. Tram c6 may bom dat cao hon hoac thép hon myc nudc trong bé thu.

Chon loai tram bom nao phai can ctr vao diéu kién dia hinh khu vuc, d6 sau dat 6ng dan nudc
dén, di€u kién dia chat thuy van, loai may bom su dung, phuong phap diéu khién may bom...
Trén co s& do6 so sanh kinh té, k¥ thuat mot s6 phuong an, chon phuong an 1¢i nha.

Diéu luu y trude tién 1a phai chon dugc vi tri dit tram bom hop 1y. Chd dit tram bom phai cach
nha & va khu dan cu it nhat 1a 24m va nén c6 cdy xanh ngan cach. Vi tri nay nén chon noi muc
nudc ngﬁm khong cao qua; diéu kién dia hinh thuén tién cho viéc cép dién, nudce cho tram bom
va ¢6 kha nang xa su ¢ khi bi mét dién hoic hu hong mang ludi thoat nudc dé giam duoc
chiéu dai duong 6ng tu chay.

Hinh 134 So dd két cAu tram bom thoat nuée
1- B€ thu; 2- Song chan rac; 3- Gian may; 4- May bom

Hinh 134a gi6i thi€u so dd két cAu tram bom dang tron két hop véi bé thu nuéc, may bom dat
thip hon muc nudc trong bé thu. Tram bom kiéu nay rat thuan tién khi thi cong bang phuong
phap ha chim toan khdi, tram bom bd tri & d6 sau 16n. Tuy nhién, tram bom nhu vay kho sép
xép thiét bi. Khi s6 to may 16n hon bdn thi khong nén chon tram bom dang nay.

Hinh 134b gi6i thi€u so dd két cAu tram bom mat béng dang chir nhat, may bom dat thép hon
muc nudc trong bé thu. Tram bom kiéu nay bd tri thiét bi va du(‘)’ng dng thuén tién. Khi d6 sau
b tri ‘may bom khong 16n thi str dung tram bom kiéu nay rat hop 1y. San glan may va day bé
thu bd tri & cting mot cao trinh. Giita bé thu va glan may co6 tuong betong ot thép ngan cach.
Trong gian may b tri bon bom truc ngang dat thap hon muc nude trong bé thu. May bom bd tri
nhu vay khong phai moi khi 1am viée. Khi diéu kién dja chat cho phép nén dit may bom nhu
vy dé ting do tin cdy lam viéc cua tram. Trong ngin bé thu, ngoai song chin rac ¢ thé b tri
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may vot rac, may nghién rac c6 thé bo tri may vét rac, may nghién rac va co cau nong. Két cau
tram bom ki€u nay dugc sir dung rong rai véi cac tram bom c& trung binh va lén.

Hinh 135 gidi thiéu so d6 két cau tram bom bd tri tach riéng bé thu. Mt bang tram hinh chi
nhat. Mat bé thu dang tron. Trong gian may dat bén bom ly tim truc ngang. May bom dit cao
hon myc nudc trong bé thu, trudc khi cho bom lam vigc phai mdi. Oang hat dung dng thép va
co thé dat truc tlep ngay trong dat, néu nén dat yéu thi dat trong hanh lang bétong hoac bétong
cot thep. Néu ong hit dat trong hanh lang thi phai bd tri gleng tham dé 1én xudng kiém tra, stra
chira ong hut. Cach b tri tram bom nhu vay dam bao diéu kién v¢€ sinh cho cong nhan phuc vu
tbt, lép dat céc to may chéc chén, bd tri cac phong phu tién lgi. Nha tram xay dung theo phuong
phap thong thuong. Bé thu xay dung theo phuong phap ha chim toan khi.

Tram bom xay dung theo kiéu nay co chiéu dai dng hat 16n, gia thanh xay dung cao. Két cau
tram nhu vay thuong dung khi luu lugng nho va trung binh, d§ sau ong dan nudc dén 16n va
nhat 1a khi tram dat trén nén dat yeu.

Hinh 135

9.6 BO TRI MAY BOM VA PUONG ONG ,
So6 Iugng bom cong tac d?f[ trong tram bom xéc gﬁnh gheo luong nudc chay dén (xem 9.2) loai
may bom du dinh dung, s6 lugng va duong kinh ong day.

S6 bom du trit lai lfiy phu thude vao s6 bom cong tac. Néu trong tram dat mdt hodc hai bom
cong tac thi phai c6 mdt bom du trir. Néu trong tram dat ba bom cong tac trd 1én thi phai dat hai
bom duy trir (véi dicu kién cadc bom cung loai).

Hau hét cic bom thoat nude c¢6 dau ndi dng hat bd tri & mat mat cua né. Piéu d6 cho phép bd
tri may bom, theo mot day, ong hit bo tri thang.

O cac tram bom bo tri sdu nén dung bom truc dirg. Vi nhu vay sé cho phép giam dién tich gian
may va tao dicu kién cho viéc quan ly t6 may tot hon, di€u kién lam viéc cua dong co dién cling
t6t hon.

Theo quy dinh, mdi bom nén dit mot dng hit riéng, ng hut nén co6 do déc nang dan vé phia
may bom. Pudng kinh dng hut chon theo véan tdc nude chay trong éng. Van tdc nay khong nén
chon 16n qua vi sé& ton that thay luc nhiéu, nhung ciing khong nén chon nhé qua vi c6 thé gay
lang cdn trong dudng 6ng. Theo kinh nghiém nén 13y van téc nude chay torng dng trong khoang
0,8-1,5 m/s. Néu 6ng hat ngan (trudng hop bé thu va gian may bd tri két hop) cho phép 1ay van
tdc nay dén 2 m/s.
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Trén 6ng hat khong dit van thu mot chidu, ma dit phdu hut. Dudng kinh phéu hut 1y bang 1,3-
1,5 lan duong kinh ong hat. Phéu hut dat trong hd thu nudce. Pheu can bo tri sao cho khoang
cach tor mdt dudi phéu dén day ho thu nudc it nhat 1a bang dudng kinh miéng vao cua né.

Néu bom dit thdp hon muyc nudc trong bé thu thi trén 6ng hut dat khoa. Giita khoa va dau nbi
ong hat cua may bom nén dat mot doan ong ngan dé khi can c6 thé thdo nap may bom ma
khong phai thdo bom ra.

Puong kinh dng day trong pham vi tram bom lay xuét phat tir diéu kién véan téc dong chay
trong Ong trong khoang 1,5-2,5 m/s.

Trong gian may duong dng co6 thé bé tri trén san nha hodc doc theo tuong phia trén cac to may.

Ong dudng kinh 16n c6 thé dat trong rinh dudi san gian méay. Cac rénh phai déc dan vé phia h6
tap trung nude dé thu nude ro ri. Tur day lugng nudc nay lai duge thao vao bé thu bang cach tu
chay hodc bom.

Tuy nhién, cach dit 6ng ngay trén san nha hodc trén cac gdi dd doc theo tudng van 1a phuong
phép duogc ap dung rong réi hon ci. O4ng kich thudc 16n can dt trén mot san Triéng dé thuan
tién cho Vlec lap rap duong 6 ong va dong mo, theo ddi van khoa ciing nhu cac thiét bi khac bd tri
trén duong O ong San dat 6ng can bé tri sao cho n6 khong gy tro ngai dén viéc van hanh cac to
méy. Khi can kiém tra sira chita duong dng trong pham vi gian may c6 thé thao hét lwong nudc
chira trong né vé bé thu.

Trong tram bom thoat nudc, khoa nén dit trén cac doan dng ndm ngang dé d& dong mé va tranh
su lang can trén mit dia khoa khi bom dimg lai lau. Van mot chiéu trén dng ddy chi nén dit o
nhiing tram bom bom nudc thai san xuét d6 ban co hoc nho va & nhiing tram bom cé chiéu cao
bom nudc dia hinh 16n. Van mét chiéu ciing nén dat & doan dng nam ngang dé tién cho viéc
lam sach.

9.7 PAC PIEM KET CAU TRAM BOM THOAT NUOC

Tram bom thoat nudc thudng dit ¢ khu vuc thip nhét trong ving. Tuy thudc vao do siu ng
gop dan nudc dén va chidu cao hut cho phép ctia may bom ma trong timg trudng hop cu thé sé
xac dinh dugc cao trinh dat tram bom. Tuy nhién trong hau hét cac truong hop tram bom thoat
nude déu duoc xay dung theo kiéu chim hodc nira chim.

Phan nha tram dudi mat dat xay dung bang betong hay bé tong cbt thép. Phan nha trén mat dat
xay dung bang gach co bac ch1u Itra T hodc II. Néu nha tram dat trong vung c6 nudce ngam thi
san nha va phan tudng ngdm can tlnh dén ap lwc nude ngdm, va can dugc phit mot 16p vat lidu
chbng tham cao hon muc nudc ngim it nhat 13 0,5m.

Néu tram bom xay dung theo kiéu két hop thi giita bé thu va gian mdy phai c6 tudng ngin
khong tham nudc. Gian may phai c6 ctra ra vao riéng khong lién hé voi bé thu.

O cac tram xay dung theo kiéu chim hodc ntra chim, cau thang xubng gian may nén bd tri theo
chu V1 nha. Trong gian may b tri thiét bi chi muc nude & bé thu, ranh thu nude thim, nude ro
ri vé hd tap trung nudc. Néu san gian may b tri cao hon muc nude trong bé thu thi nudce tir hd
tap trung dugc xa vao bé thu bang phuong phap tu chay. Néu san gian méy dat thap hon muc
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nudce trong bé thu thi lwong nudce nay duge hut di bang mot bom nho hodc bang mot 6ng nhanh
noi véi ong hut ciia bom dét trong tram.

Trong tram bom can bd tri mot kho nhé dé chira cac thiét bi va vat liéu du trit. Néu trong tram
b tri nhidu dung cu kiém tra, do luong va thiét bi diéu khién thi nén b tri mot phong diéu
khién riéng. Ngoai ra, tuy theo diéu kién cu thé trong tram co thé bd tri cac thiét bi vé sinh,
phong tim, phong in, ti dung quan 4o ciia cong nhan, vv...

Trong glan méy va bé thu can c6 su thong gio hop ly. Nhiét d6 trong gian may khong dugc vuot
qué 25-30°. Trong bé thu nén bé tri quat gié dé x4 bét ra ngoai lwong khi co mui doc hai béc
hot tr nude thai.

9.8 PAC PIEM QUAN LY TRAM BOM THOAT NUGC o
Do lam Viég vO1 nudc ban nén vi¢e quan 1y tram bom thoat nudc ¢6 nhiéu diém khac nhau voi
tram bom cap nudc.

So vdi bom nudce sach, banh xe cong tac ctia bom nudc ban chong bi mai mon hon. Khi banh
Xe cong tac bi mon, luu luong cia bom bi gidm va hiéu suit cia bom ciing bi giam di. Mat khac
cin ban c6 thé bom vao banh xe cong tac va duong dng gay giam luu lugng ciia bom. Khi lu’u
luong glam 5-10% thi nén ding may lai dé kiém tra, sira chira hodc rira banh xe cong tac va dng
hut, ng day.

Dé tranh ling can, thdi rita, it nhat ba ngay phai rira bé thu mot 1an. Nude rira bé thu va song
chan rac lay tu hé thong cap nudc ky thuat cua tram.

O cac tram bom 16n, luong rac nhiéu thi phai c6 cong nhan phuc vu song chén rac, co cdu vat
rac, van chuyén rac va may nghién rac. O cac tram bom c¢& nhé va trung binh néu khong phai
thudng xuyén vot rac thi khong nhat thiét phai b tri cong nhan phuc vu song chin rac. Viée
vét rac dinh ky phai tinh toan sao cho d6 chénh muc nuéc & trude va sau song chin rac khong
qua 5-10 cm. Néu do chénh muc nudc nay 16n c6 thé 1am cho rac rudi lot qua song chén.

May bom, song chin rac, co ciu vét rac va may nghién rac can thudng xuyén kiém tra hang
ngay dé kip thoi phat hién nhitng hu hong bat thuong, hang nam nén stra chita dinh ky 1-2 1an.

9.9 MOT SO Vi DU VE TRAM BOM THOAT NUOC

Tram bom thoat nuéc thai gdm nhiéu loai va c6 nhiéu cach b tri nhu di giéi thiéu trong 9.3. O
day chi néu mot vai vi du vé kiéu tram bom dugc tmg dung rong rii nhét. Kiéu gian may b tri
két hop véi bé thu.

Hinh 136 giéi thi¢u cAu tao cua mot tram bom thoat nudc bd tri hai bom 3¢-12. B9 sau dat éng
gop dan nudce dén bé thu vao khoang 4-7 cm. Luu lugng cua tram tir 20 dén 90 m*/h. Tram bom

kiéu nay co6 thé dung cho tram bom thoat nuéc chinh hodc tram bom thoat nudc ving.

Tram bom dugc xay dung theo kiéu nira chim. Phan chim duéi dat c6 dang tron, duong kinh 8
m. Phan trén mat dat, mat bang hinh vuong, kich thudc 9 * 9 m.

Phan nha dudi mat dat bd tri gian may két hop véi bé thu.
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Phan nha trén mat dit bé tri cac bang diéu khién cac dung cu kiém tra do luong va thiét bi tu
dong hoa, thiét bi thong gio, thiet bi vé sinh, phong phuc vu, san lap may va co cau nong.

Bé thu c6 thé tich gan 35 m®. Pay bé c6 do dbc 0,1 vé phia hd thu nude cé bd tri phdu hut cia
bom. Trong ngan bé thu dat song chan rac ki€u bua.

Hinh 136 Tram bom dat hai bom 3¢-12
1- Bom 3¢-12 ; 2- Bom xo04y 18-0,9; 3- Song chén rac ¢6 co cu vét rac;
4- Méng duc 15; 5- May nghién rac; 6- Song chin rac vt thi cong; 7- Thing
8- Paldng kéo tay; 9- Pa lang kéo tay; 10- Thiét bi do luu luong;
11- Ong gop xa nudc dén

Ngoai ra, ¢ day con dat dy phong mot song chin rac vét rac thu cong va mot mémg duc 16 dé
gitr ric rudi lai khi can thiét. Luong rac giit lai hang ngay vao khoang 0,1-0,2 m’. Trong méang
xa phia dudi song chén rac dit mot cira van phang.

Trong gian may bd tri hai bom 3¢-12 (mdt bom cong tac, mot bom duy trir). Viéc dong, ngét bom
dugc ty dong hoa va phu thudoc vao myc nudce trong bé thu. Khoa trén ong day thuong xuyén
md& no chi dong lai khi stra chita bom hodc duong ong. Viéc dong, mod khoa thuc hién bang tay.

Pé khudy duc liang can va rira song chin rac, ‘may nghién rac, ding nudc c6 ap dan tir dng
duong kinh 50mm. Luong nudc ndy va nudce cap cho cac thiét bi vé sinh do bom xody 18-0,9
dam nhiém. Bom xo4y liy nuéc tir thung 7.

Nude ro ri nudc rira san trong gian may duoc chay vé bé thu nude. Tir dy lugng nudc nay lai
dugc bom di nho 6ng duong kinh 20mm ndi véi ong hat cia bom 3¢-12.

Hinh 137 gidi thidu két cdu tram bom ciing kiéu nira chim twong ty nhu tram bom d gidi thiéu
trén hinh 136. Phan du6i dit ciia nha tram duong kinh 7,5m. Gian may bd tri két hop voi bé
thu. Céc trang bi ciia bé thu ciing trong tu nhu trén. Gian méay dat hai bom truc dung 4¢-12-5M
va gom hai tang.

Tram bom c6 luu lugng 90-150 m’/h. Do trang bi bom truc ding nén di¢n tich nha tram giam
di so v&i truong hop trén.
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Hinh 137 Tram bom dét hai bom truc ding
1- Bom 4¢12-5M ; 2- Bdng co dién; 3- Song chén rac c6 co cdu vét rac;
4- May nghién rac; 5- May duc 18; 6- Song chan rac vt rac thii cong
7- Bom xoay 1,5B-1,3; 8- Thung; 9-10- Co cAu néng

9.10 TRAM BOM NUOC THAI DUNG KHIi EP

Trong thiét ké tram bom nuéc thai, nhiéu khi gip truong hop can bom mot luong nudce thai nho
ctia mot ngdi nha hodc mot nhom nha bd tri & chd thap. Trong trudng hop nhu vy ding bom ly
tam thi khong hop 1y vi luu lugng va cot &p qua nho va lai phai xay dung thém cac cong trinh
khac nita. Khi d6 nguoi ta thuong dung thiét bi bom nudc nhd sir dung ning lugng khi ép.

Hinh 138 gidi thiéu mot loai so dd b tri thiét bi bom nude thai dung khi ép dugc st dung rong
rai hién nay.

thiét bi nhu sau. Nudc thai theo duong dng 5 vao thung 1. Trong thung dit mot phao bao muc
nude. Nude chay vao thung phao s& dugc nang dan 1én. Khi thung day nudce, phao nang 1én dén
vi tri gi6i han, nho hé théng can ndi va tay dan, thiét bi phan phdi khi 4 mé ra, khi ép di vao bé
day nudc thai ra ngoai theo duong dng 6. Muc nudc trong thing ha xudng, phao lai trd vé vi tri
ban dau va thiét bi phan phdi khi ciing dong lai. Sau d6 nuéc lai tiép tuc chay vao thung va qua
trinh lam vi€c nhu vay ct 1ap di 1ap lai mai.

Théng thudng ngudi ta dat hai thung thu bang thép dé chung luan phién nhau lam viéc. Ngoai
ra, khi can gé thé tam thoi ngat mot thung ra dé sta chira hoac thau rira. Thuong dung loai
thung thu thé tich 0,25 m’ , thung chira khi ép thé tich 1,5-2 m’.

Thiét bj nay c6 thé cho luu lwong t6i 20m*/h va chiéu cao bom nudc téi 7m.

So v6i bom ly tam, thi€t bi bom nudc ki€u nay cé hi€u suat thap hon nhung n6 c6 uvu diém la
lam viéc chac chan, tin cay va dam bao dicu kién v¢€ sinh tot.

Hinh 138 Thiét bj dang nudc thai bang khi ép
1- Thung thu bang thép; 2- Thung chira khi ép; 3- May nén khi;
4- Thiét bi phan phdi khi ép; 5- Oang dan nudc thai; 6- Oang ddy nudc thai;
7- Van mdt chiéu

9-12



o CHUONG
LAP RAP VA QUAN LY MAY BOM TRONG TRAM BOM

10.1 LAP RAP MAY BOM

Lap rap may bom trong tram bom 1a mét viéc phtre tap. B¢ chinh xac lap rap c6 anh hu:0'ng 16n
dén hiéu suat 1am viéc ctia t6 may. Nhin chung cong tac ldp rap may bom c6 thé chia ra bon giai
doan chinh:

* Kiém tra mdy bom

Trudc khi dat bom nhat thiét phai kiém tra bom. Céc bom nho thi khong phai théo roi ma chi
can lay tay quay nhe ntra khop ndi hodc nira banh dai lap trén tryc xem trong qua trinh van
chuyén banh xe cong tac ¢ bi co xat vao vo khong, kiém tra lai xem cac 16 bu tong dé co du
khong.

Néu dit cic bom 16n thi phai thao roi kiém tra k¥ timg chi tiét, nhét 1a cac chi tiét quay trong 6
va cac chi tiet co xat khac. Sau do lau sach cac chi tiét.

Sau d6 lau sach céc chi tiét bang gi¢ nhiing dau hoa, bdi dau m& va lip lai. Khi lap lai bom can
cht y dén khe h¢ can thiét gitra cac chi tiét quay, ddc biét 1a khe hd trong dém chong tham cia
bom ly tam, khe hé gitra banh xe cong tac va budng banh xe cong tac bom hudng truc.

* Kiém tra cdc phu ting

Céc thiét bi phu ting ctia t6 may thuong gom van mot chiéu, khéa, van thu, van an toan. Trudc
khi lép can kiém tra do dong, mé cua van, khéa xem c6 bao ddm khong, kiém tra 13 trén cac
mit bich xem c6 du khong va duong kinh 18 ¢6 thich hop dé lip bu tong khong. Ngoai ra phai
kiém tra lai cac chi tiét dinh hinh dé ndi éng nhu té, cit...

* Pt t6 may

T6 may (gdm may bom va dong co dién) thuong dit trén mot bé chung bing gang dl’lc hodc
thép tron (thep chir I hodc chit U). Bé may lai duoc dit trén mdng betong hodc bé tong cdt thép.
Kich thudc bé mat cia méng phai rong dai hon bé may 5-10cm. Chiéu sdu mong it nhat phai 1a
0,5-0,7m va khong dugc nong hon hao dat 6 ong trong tram. Chleu cao mong so vo4i san gian may
it nhat 1a 0,1m. Thuong thi mong to may d6 betong nhung néu moéng dat thap hon muc nuédc
ngam thi dat mong bé tong cot thep d6 toan khdi, truong hop nay t6 may co thé dat truc tiép 1én
méy. Khi thi cong méng can dat sin cac bu tong dé lip bé may hoic may.

Khi dat t6 may 1én bé can dam bao dung vi tri theo thiét ké (thang dimg hodc nim ngang). Sai
s6 do dong tam gitra truc bom va tryc dong co khong vuot qua gia tri da ghi trong ban v& lap
nhiing yéu té nay c6 anh hudng 16n dén hiéu suit va do bén cia to may.

* Noi bom véi ong hit va ong ddy
Cong vi¢c nay duogc tién hanh sau khi da lap dat chinh x4c t6 may trén bé méng. Cac moi noi
phai dam bao tuy¢t doi khit kin. Nhitng moi ndi méat bich phai c6 dém cao su.

Sau khi hoan thanh viéc lap dat to may can kiém tra lai chidu quay cua truc bom (thudng ghi
trong 1y lich bom hodc chi bang mii tén trén vo bom) va chidu quay cta dong co dién. Cudi
cuing cho bom chay thir va kiém tra cac mdi nbi.



10.2 LAP PUONG ONG

Hau hét cac thiét bi phu ting cta tram bom nam trén duong 6ng. Vi vy, viéc lip duong 6ng
trong tram bom chiém rat nhiéu thoi gian. Nhu di trinh bay trong 8.6, tiy theo thiét ké cu thé
cua tung tram bom ma duong ong trong tram ¢ thé dat trén san gian may hay duol hao, nhiing
chd dit van, khoa, dng d6i chiéu nhat thiét phai co gbi 5. Theo qui dinh, viéc 1ap dng tién hanh
sau khi d3 hoan thanh viéc x4y dung nha tram. Tuy nhién, trong mot vai trudng hop co thé tién
hanh 13p duong dng trude khi két thuc viéc xdy dung nha tram bom, nhitng moéng dit to may va
nhing noi c¢6 dudng éng di qua phai xay dung xong trude khi dit dng.

Puong éng co the lap truc tiép ngang trong glan may hoac lap thanh cum & san lap may hay
ngoai nha tram 10i dua vao vi tri dat 6ng va ndi cac cum dng lai véi nhau Lip 6ng theo cach
thr hai rat ngan duogc thoi gian thi cong, nhit 1a dbi voi tram c6 nhiéu t6 may.

Lap dng co6 thé chia 1am hai giai doan: chuan bi va lap rap

- Chuan b1 la cong tac phuc tap va chiém t0’1 2/3 thoi glan thi cong. ThOl glan nay can kiém
tra lai tat ca cac chi tiét dng, han céc chi tiét dinh hinh (néu co) va neu can thi lau chui sach
van, khoa, ong, thir nghiém thuay luc thiét bi, phu tung va cac doan ong sau cung, lap cac
doan 6ng thanh cum. Khi ldp 6ng thanh cum phai dam béao sao cho cac cum 6ng chic chén,
gon nhe, dé van chuyén. Sau khi lép 6ng thanh cum can thir nghi¢m thuy luc dé kiém tra lai
cac mdi ndi.

- Lap ong: 1a cong tac duogc tién hanh sau khi hoan thanh bude chudn bi. Cac cum 6ng luc nay
duoc van chuyén dén vi tri dat ong, ndi voi cac thi€t bi, phu tung va may bom.

10.3 VAINET VE QUAN LY TRAM BOM

Quan ly tram bom tirc la theo ddi, bao quan cac t6 may dé thuc hién tét viéc cAp nuéc hodc
thoat nugce. Viée theo doi bao quan cac t6 may da duoc trinh bay kj & phan may bom, trong
phan nay chi néu so lwoc mot vai nét vé quan 1y chung toan bg tram bom.

Trong tram bom can ¢ biéu d6 bom (luu lugng cot ap, so d6 t6 may lam viéc trong timng thoi
gian) theo tinh todn vé biéu d6 bom thyc té, bi€u do cong suat ti€u thu bang theo ddi nhiét o va
ap suat cua cac bd phan cong tac.

Can dam bao cho t6 may lam viéc & ché do loi nhat. Diéu nay dugc quyét dinh ngay tir khi chon
bom. Tuy Vay, trong qua trinh quan ly, ché d6 lam viéc thu:c té ciia bom co thé khac so v6i tinh
to4n nén van phai tim moi bién phap dé nang cao hiéu suat lam viéc cua to may.

Cén bo, cong nhan quan 1y phai triét dé tuén theo quy trinh van hanh cta tram, thuc hién dung
cac quy tac an toan lao dong. Thudng xuyén kiém tra tinh trang 1am viéc cua timg t6 may nho
cac thiét bi kiém tra, do ludng.

Trong quan 1y tram bom, nghiém cim cho bom lam viéc trong nhiing trudng hop sau:

a) Truc bom bi dao dong.

b) Xuét hién nhiing tiéng kéu loang xoang khéc véi tiéng 6n do bi xam thyec.
¢) Nhigt d6 ¢ 6 truc vuot qua gidi han quy dinh.

d) T6 may bi hu hong mot chi tiét nao day.



Khi xdy ra nhimg hién tuong trén phai 1ap tirc dung may, kiém tra tim nguyén nhan va cé bién
phap sua chira, khac phuc ngay. Néu cir tiép tuc cho t6 may lam viéc trong tinh trang nhu vay s&
dan d&én hu hong t6 may.

Ngoai ra, nhiing truong hop hu hong dot xuét co tién hanh stra chita du phong stra chita nho va
sira chira 16n. Stra chita du phong tién hanh ngay tir khi t6 may con lam Viéc binh thuong, chang
han nhu: diéu chinh lai khe ho cua dem chéng thdm, do lang cta cum, nép blt vv.... Stra chira
nho tién hanh d6i v6i mot vai chi tiét riéng blet cua t6 may. Sira chira 16n tién hanh véi toan bo
t6 may. Ctr sau 5000- 10000 gio lam viéc can tién hanh sua chira 16n. Khi stra chita 16n phai
th4o bom ra, kiém tra lai cic chi tiét nhét 1a cac chi tiét quay de phat hién hu hong c6 bién phap
sua chita hoac thay thé. Trudc khi stra chita 16n can xem lai s6 truc tram bom, tap hop cac hong
hoc cua to may trong thoi gian 1am viéce trude khi sira chita @& nhanh chéng tim ra chi tiét hu
hong.

Ngoai ra, can co gang dicu khién tu dong héa mot phan hoac toan bg tram bom, tuy theo quy
mo va nhiém vu cia tram.

Trong qua trinh quan 1y nén nghién ctru bd xung, stra di nhimg didu chua hop 1y dé c6 mot quy
trinh van hanh tot nhat, nang cao hi€u suat lam vi¢c cua tram, gidm lao dong ning nhoc cua
cong nhan, gidam chi phi van hanh, dat dugc gia thanh bom ha.

Trén day 1a mot vai nét so luge vé quan 1y tram bom néi chung. Tuy nhién d6i voi tram bom
thoat nudc, do bom lam viée véi nude ban nén ngoai nhimg diéu di néu viéc quan ly tram bom
thoat nudc yéu cAu c6 mot sé diém khac biét. Do 1am viéc v6i nude ban nén banh xe cong tac
chong bi ban va chong bi mai mon. Phai theo ddi thudng xuyén tinh trang banh xe cong tac. {t
nhét 1a ba ngay phai bom ling cin trong bé thu ra mot 1an. Sau khi bom cin phai rira bé thu, c6
thé két hop rira ca may bom va dng hut mot ndm vai ba 1an. Nudc rira lay tir hé thong cap nudc
ky thuat ctia tram bom. Can thuong xuyén vot ric & song chin rac sao cho d6 chénh muc nudc
& trudc va sau song chin khong qua 5-10cm. Néu trong tram dat may vot rac, may nghién rac
thi phai kiém tra chung thuong xuyén hang ngay va tién hanh stra chira dinh ky hang nam.



' CHUONG 11
CAP PIEN CHO TRAM BOM

bé dam bao cho tram bom lam vi¢c duoc, can co6 su truyén tai va phan phoi di¢n dén tram.

Do tin cdy cua nguén dién cép cho tram bom phu thudc vao loai tram bom. Tram bom loai mdt
dién duoc léy tur hai nguén khong phu thuoc nhau. Tram bom loai hai chi can léy dién tir mot
ngudn. Tram bom cong suét 16n 14y dién theo tuyén dién 4p cao 3-10kv va can dit tram bién ap,
néu dong co dung dién dién 4p cao thi lay dién theo tuyén 3-6kv.

Tram bom cong suit nho va trung binh c6 thé 1iy dién theo tuyén dién ap thap tir mang dién
thanh pho hodc tr mot tram bién ap gan do.

11.1 PONG CO DIEN . ‘
Dong co dién cd nhiéu loai, loai dung cho tram la dong co dong bd va dong co khong dong bo
xoay chiéu.

* Pong co dién khong dong bé

bong co dién khong dong bo 1a loai dugc dung rong rai trong tram bom ndi riéng va véi moi
loai may noi chung. Pong co dién khong dong bo 1a loai cé két cau gon nhe, cach mé may don
gian.

Tuy theo két cdu roto, dong co dién khong dong bo chia 1am hai loai: 16ng séc va roto diy quan.

DPong co dién khong dong bd kiéu 10ng séc, day quan 1 nhirng thanh déng hodc nhém dit trén
cac ranh 161 thép rdto, hinh thanh mdt cai long.

Céach mo may cua dong co 16ng séc don gian md may truc tiép hodc giam dién 4p xtato r01 mo
may. M& may truc tiép rat don gian, chi viéc dong truc tiép dong co vao ludi dién nh0’ cau dao
hodc bd khoi dong tir. Nhung cach mé mday nay lam tut dién &p ciia mang dién rat nhiéu néu
quan tinh ctia may 16n c6 thé giy chay cau chi nén chi dung khi cong suat mang dién du 16n.
Hau hét cac tram bom déu mé méy theo phuong phép nay.

Truong hop khong md may truc tiép duoc thi mé bang cach giam dién ap xtato, do d6 giam
duogc dong dién mo may. Cac phuong phap gidm dién ap.

e Mic nbi tiép dién khang vao mach xtato. Khi dong co di quay 6n dinh thi ngat mach dién
khang.

e Dung may bién ap cho dong dién qua may tu bién ap trudc khi vao dong co dé giam dién
ap. Thay doi vi tri con chay dé di¢n ap dat vao dong co lic mé may nho ré1 dan dan nang
1én bang dinh murc.

e Phuong phap 601 ndi sao -tam gidc. Phuong phap nay chi str dung dugc khi lam viéc binh
thudng diy quan xtato ddu hinh tam giéc.

bong co di¢n khong dong bd kiéu réto day quan trong cac ranh cua 161 thép dat day quin ba
pha. Ba dau ra ctia né ndi véi vanh truot bang dong. Ba chéi than ndi véi mach bién tré ngoai
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(de md may hodc dleu chinh tdc d9) ty 1én ba vanh truot nay. Cach mo may dong co khong
dong bo roto day quéan ciing don gian. Nguoi ta thuong dung bién trd ngoai ndi véi day quan
roto. Cach mé may nay lam giam dong dién va ting mé men mé may nhung lam cong kénh
thém két ciu ciia dong co.

* Pong co dién déng bo

Pong co dién dong bd so voi dong co khong dong bd vu diém hon & chd mé men quay it phu
thudc dién ap ludi, hé ) cosp = 1. Néu cong suét nhu nhau thi hiéu suét dong co déng dién cao
hon 1-3% va né 1am viéc 6n dinh hon dong co khong dong bo khi dién ap ludi thay doi.

Cach m& may cia dong co dong bo phirc tap hon nhiéu so véi dong co khong ddng bo. Ban
than dong co khong tw m6 may dugc phai dung dong co phuy tro hoac céu tao cta dong co co
thém day quin md may. Qua trinh m& may goém hai giai doan mé may khong dong bo va dua
vao dong bo. Giai doan diu dong co duoc md may nhu mot dong co khong ddng bo 16ng soc.
Sau khi dong co di quay voi tbe d0 @ gan dong bd @ thi duoc ndi véi dong dién kich thich
mdt chiéu dé dua dong co vao lam viéc ddng bo. Do cach mé may phuc tap nhu vay nén dong
co ddng bd chi nén dung khi cong suat 16n (tir 300 kw trd 1én).

* Chon dong co dién
Chon dong co dién bao gom nhitng cong viéc 1a chon ki€u loai, dién ap va cong suat dong co.

Trong céac loai dong co thi dong co 16ng soc cb gia thanh ré, ciu tao don gian hon ca nén duoc
ding rong rai khi cong suat dudi 100 kw. Dong co roto ddy quan thi dét hon, kich thudc 16n
hon cach van hanh phirc tap hon va hé s cong suit cose ciing thip hon. Tuy nhién c6 uu diém
1a dong dién mé may khong dit dong co 16ng soc dugc.

Pong co ddng bd c6 hé sd cong suit cose cao phi ton van hanh nhoé nhung dit va cach mé may
phuc tap. N6 chi st dung thich hop khi cong suat 16n va yéu cau khong dicu chinh tdc do.

Trong cac loai dong co ké trén nguoi ta lai ché tao theo hai kiéu. Kiéu kin va kiéu hé. O cac
tram bom cip va thoat nude thuong dung dong co kiéu kin.

Chon dting cong suit dong co co ¥ nghia kinh té, ki thuat 16n. Néu chon cong suat bé hon yéu
cau, dong co s& chong hong. Néu chon 16n qua, s& khong kinh té. Cong sut dong co dién chay
may bom tinh theo cong thuc (2.41).

Dién ap xoay chiéu duoc ding phd bién 1a hé thong 380/220v. Hé thong nay vira dung cho
mang dong luc, vira ding cho mang thip sang. Dong co cb cong sudt trung binh c6 thé ding
dién ap 500v. Nhitng dong co cong suét 16n c6 thé sir dung truc tiép dién ap 6-10kv. Tuy nhién
dong co sir dung dién ap cao thi thiét bi diéu khién phirc tap, gia thanh cao, van hanh khé.

11.2 MAY BIEN AP VA THIET BI PHAN PHOI S
Hinh 138 gidi :[hiéu so do bf) tri trang bi di¢n cta tram bom bo tri bon t6 may, dong co dung
dién dién ap thap, con dan dén tram bom 1a dién cao ap.

So dd dién tai dén tram bom 1a dién cao ap (H-139) duogc ap dung rong rdi, doi khi dién dan dén
tram bom la dién &p thap. Truong hop sau so do bo tri trang bi dién don gidn di nhicu.



Nhin chung, tram bién ap va thiét bi phan phdi gdm cac trang bi chi yeu 1a may bién ap dong
luc, ngat dan, b phan tai luu, may bién dong dién va dién 4p, dao ngit, sir cach dién, dung cu
do luong ro le,... Trong phan nay chi gidi thi€u so lvge madt vai thiét bi chu yeu.

* Mdy bién dp dong luc

May bién 4p dat & cac tram bom 1a may ha ap dung dé bién dong dién xoay chiéu dién ap cao
thanh dong dién xoay chiéu dién ap thap cung cép cho cic dong co dién va mang luéi chiéu
sang.

Cong suat yéu cau cia may bién ap xac dinh theo cong thirc:
S=2 KP/cosp Ngc+ Pecs (11.1)

Néu dung may mua cta Lién X6 hodc cac nudc chdu Aau thi tinh theo cong thic:
S'=1.238 (11.2)

Trong do

2P tong cong suat cua cac thiét bi dong dién (khong ké thiét bi du trir)
K hé s6 yeu cdu cong suét

Nde hleu suét dong co dién

cos¢ hé sd cong suat cua dong co dién

Pes tong cong suét chiéu sang

1,23 hé s6 ké dén su thay ddi nhiét d6 so vai thiét ké.

Khi 1am viéc may bién ap bi nong 1én. Nhiét do phat nong 1én nhét cho phép 1a 105°C. Tuy
nhién, néu cir cho may bién ap 1am viéc nhu vy thuong xuyén thi tudi tho ctia nd s& giam 8-10
1an. Cac may bién ap cong suat nho ché tao kiéu kho, 1am ngudi bang khong khi. May cong suat
trung binh (7500 kv trd lai) dwoc 1am ngudi bang dau. May cong suét 16n duoc lam ngudi bang
dau va ting cudng lam ngudi bang nudc hoic khong khi. Do dic diém ciu tao va lam viéc nhu
vay d6i khi c6 thé x4y ra chdy may bién ap. Trong tram bom, dé an toan may bién ap thuong dit
trong mot phong riéng xay ghé vao véi tram bom. Tudng va san phong nay phai bang vat liéu
khong chay duoc.

* Mdy ngdt dau
Thiét bi dong cat mach dién dién ap cao c6 nhiéu loai. My ngat dau, may ngat sinh khi thoi,
may ngat kiéu khong khi. Trong cac loai ndy may ngat dau dugc sir dung rong rai hon ca.

May ngit dién dau 1a mot b phan chinh cua thiét bi phan phdi dién ap cao. Nhi¢ém vu cta no la
dé dong ngat dién dién ap cao khi c6 dong dién phu tai cting nhu khi ngit mach. May ngit dién
dau co thé diéu khién bang tay hoac ty dong ngit mach khi c6 dong dién ngin mach. Vi vay, no
khong nhiing 1a thiét bi dong ngat mach dién ma con 1a thiét bi bao vé duong day khi bi ngan
mach.

May ngit dién dau dugc san xudt c6 hai loai: loai nhiéu dau va loai it dau. Méy ngat nhiéu dau,
dau vira lam nhiém vu dap tat hd quang vira lam nhiém vu cach dién. Trong may ngit it dau,
dau chi 1am nhiém vy dap tit hd quang can cach dién thi ding sir hodc ba ké lit.



Trong may ngat nhiéu dau dién 4p 10kv tro lai ca ba pha dugc dit trong mot thung, gitra cac
pha c6 tAm ngan cach dién. Néu dién ap 16n thi m01 pha dat trong mot thung rleng Thung lam
bang thép han. Mt trong thing 16t gidy hodc gb dé cach dién. May ngét dién nhidu dau c6 wu
diém ngét duoc dong dién dién ap 16n nhung két cAu céng kénh, trong luong 16n, c6 thé bi nd
gay chay nén phai dit trong mot phong riéng. Loai may ngat nay dugc san xuat & dién ap 35-
500 kv.

May ngat it dau, mdi pha duoc dat trong mét thung riéng. Trong luong may ngit it dau nho hon
may ngit nhiéu dau rat nhidu. Chang han ¢ dién &p 10kv cong suat cit 250kva ‘may ngit nhiéu
dau c¢6 250 kg dau con may ngat it chi c6 10kg. Vi it dau nén cau tao may ngit ndy don gian,
chic chan va an toan vé mit chdng nd, chdng chéy, v6i may ngat nhiéu diu, may ngat it dau gia
thanh ha nhung bi han ché vi mot dién ap (str dung rong rai ¢ di€n ap 6-10 kv con dién ap 35-
110 kv thi bj han ché).

Hinh 139 So d6 mang dién ciia tram bom
1- Mach cao ap; 2- Buong day cao ap; 3- Buong day thap ap; 4- Dong co chay bom
5- bién thap sang; 6- Dao ngit; 7- Cai ngat dau; 8- My blen dong dién
9- May bién dién 4 ap; 10- May bién 4 ap dong luc; 11- Cong tac; 12- Tu dién;
13 - Céu chi 6ng

Dao ngit: dao ngat ciing 1a mot thiét bi dong ngit mach dién. Dao ngit dung ¢ dién ap cao
thuong goi 1a dao céch ly, con dung & dién ap thap goi l1a cau dao.

Theo quy dinh, dao ngit cach ly chi duoc str dung khi khong c6 dong dién, tic 1a khi da pgét
may bién ap hodc sau may ngat dau dé tranh ho quang. Dao cach ly dung dé cach ly cac thict bi
hodc duong day dang kiém tra, stra chira.

Cau dao ding dé ngit cac dong co dién céc thiét bi, phu ting ra khoi ngudn dién. Pay 1a mot
thiét bi diung dé dong cat mach dién cong suat nho va khong déng ngit nhiéu lan. Néu so d6
diéu khién tu dong hodc mach dién dong cit nhiéu thi dung cong tac to ciu dao khi do chi lam
nhi¢u vu cach ly thiét bi véi mang dién khi can sira chita. Trong hé théng dién cua tram bom
thuong dung cau dao ba 14 co hop bao vé. Cau dao thuong dung véi dién ap 380v hodc 220v
nhung dugc ché tao véi dién ap dinh muc dén 500v va dong dién dinh mirc dén 1000A.

* Mdy bién dién dp

May bién dién ap ciing 1a mot loai may bién ap ha ap de cung cép dién cho cac dung cu do
ludng va ro le bao vé. Cudn day so cap co nhiéu vong ndi song song vi mang dién can do.
Cudn thtr cp c6 it vong day va ndi song song voi cac dung cu do hoic céc ro le bao vé. Pién ap
clia may bién ap duogc ché tao dinh murc 14 100v hodc 100V2v du dién ap so cép 1a bao nhiéu.



* Mdy bién dong dién

May bién dong dién ciing 1a mot loai may bién 4p dung dé bién dong dién c6 tri s6 cao xudng tri
50 thép dé thudn tiégn cho vigc do ludng va ndi véi céc thiét bi bao vé. Nguoc lai voi may bién
dién ap, may bién dong dién co cudn so cap it vong day mac ndi tiép véi mang dién can do, con
cudn thir cAp nhiéu vong day va ciing méc ndi tiép véi dung cu do.

May bién dong dién dugc ché tao véi dong dién thu cép dinh muc 1a 5A hoac 1A mac du dong
dién so cap la bao nhiéu.

Ngoai nhirng thiét bi dd néu trén, thiét bi phan phdi con gdm cac thiét bi bao vé (cau chi, ro le
...) va cac dung cu do luong.

Trong tram bién ap, cac thiét bi phan phéi duoc chia lam ba nhém: thiét bi phan phdi dién ap
cao, thiét bi phan phdi dién &p thap va bang diéu khién.

Thiét bi phan phéi dién ap cao duoc ché tao theo hai loai: lép riéng va tron bo. Thiét bi phan
phoi dién &p cao loai tron bo dugc lap san trong mot tu thép nén rat gon nhe. Thiét bi phan phoi
loai lap riéng céc thiét bi dugc lap trong ting ¢ riéng tuy theo thict ké trang bi di¢n cua tram
bom.

Thiét bi phan phdi dién ap thap thuong duoc lip trén mot bang chung gom cau dao, thiét bi bao
v€ may bién dong dién cac dung cu do luong.

Béang dic¢u khién dat cac dung cu kiém tra, do luong, cac ro le bdo v€ va tin hi¢u, so do dieu
khién dong co dién va céc trang bi cac thiét bi di€u khién thiét bi phan phoi dién ap cao.



CHUS)’NG 12
TU PONG HOA TRAM BOM

Hién nay trén thé giéi, diéu khién tu dong hoa 1a mot van dé& duoc nghién ctiru ngdy cang hoan
thién va dugc ap dung rdng rai trong moi linh vyc san xuét. O nudc ta van dé nay hién nay maoi
chi dugc ap dung & mot s6 khau ciia mot sd nganh san XUuét. Trong clo thoat nude thi van dé tu
dong hoa hr:iu nhu chua duoc ap dung Nhi¢m vu cua chung ta 1a phai di sau nghién cuu quy
trmh san xuat ty dong hoa dé gop phan day manh cudc cach mang khoa hoc ky thuat trong san
xuét, nang cao hiéu qua san xuét va chat luong san pham, giam gia thanh san xuét.

12.1 KHAI NIEM CHUNG VE CONG TAC TU PONG HOA TRAM BOM

Diéu kién co ban dé tién hanh diéu khién tu dong hoa tram bom 1a phai c6 tinh trang td may va
cac thiét b phu tung tdt, may bom ndi truc tiép v6i dong co dién, nguén cép dién cho tram bom
tin cdy (dién 13y tir hai nguon khong phu thudc nhau).

Theo muc dJ ty dong hoa, tram bom chia lam ba loai: ban ty dong, tu dong hoan toan va diéu
khién tir xa.

O tram bom diéu khién ban tw dong thao tac dong, ngat may bom do con nguoi thuc hién con
tinh trang lam viéc cua may moc, thiét bi va cong trinh thi dugc bdo bang céc tin hi¢u.

Tram bom diéu khién tu dong hoan toan, tat ca cac thao tdc nhu m& may, tat may va kiém tra
tinh trang lam viéc ciia may bom cling nhu céc trang bi dugc thyc hién béng cac thiét bi tu dong
hoa ma khong co sy tham gia ctia con ngudi. Vai trd ctia con ngudi & day chi 14 to chirc hé
thong diéu khién va kiém tra dinh ky cac may moc, thiét bi cia tram bom, ké ca thiét bi diéu
khién ty dong.

Diéu khién tir xa cling la mdt dang cua dicu khién tu dong nhung tram bom diéu khién dat tach
riéng so véi tram bom. Moi to0 may c6 mdt dudng lién hé véi tram diéu khién co6 thé dicu khién
mot sO tram bom.

Hé théng diéu khién tu dong gém mach chinh mach diéu khién va mach tin hiéu.

Mach chinh gom co cau dan di¢n dén cac may bom, cac khoa dém, cac cong tac, cau dao dicu
khién sy lam viéc cua céc thict bi phu tung dong va ngat mach dién.

Mach diéu khién gdm céc cong tdc, ro le, day dan dicu khién, nit ban va cac cong tac dong,
ngat mach diéu khién.

Mach tin hiéu tao nén bdi cac cong tac, tin hi¢u, duong day lién lac va thiét bi tin hi¢u. Tin hi¢u
ve su lam viéc binh thuong cua céc t6 may dugc chi ra bang dén mau. Tin hi¢u su cd duogc bdo
bang coi hodc chudng két hop anh sdng nhap nhay.

Céc yéu t6 tac dong lén thiét bi dicu khién tu dong hoa gdy tin higu dong, ngit mdy 1 su thay
d6i cot ap, luu luong trén ong day, su thay d6i muc nudc trén dai, trong bé chira, hodc bé thu
ctia tram bom thoat nudc, sy thay doi quéa muc nude nhiét d6 ¢ tryc.



Bom ly tdm chi lam viéc dugc khi chung duoc mdi. Vi vay so dd diéu khién tu dong s€ phuc
tap. Néu ding bom tu mdi thi viéc diéu khién s& don gian rat nhiéu. Nhung nhitng bom nay gia
thanh cao va két cdu twong dbi cong kénh nén ciing it duoc st dung. Néu diéu kién xay dung
cho phép thi nén dit bom thip hon muyc nude trong bé hat, diéu dé6 dam bao cho t6 may lam
viéc chic chin, so do diéu khién don gian.

Khoa dit trén duong 6ng dung loai dan dong dién hodc thuy lyc.

Qua trinh diéu khién tu dong tram bom thudng duoc tién hanh theo trinh tu sau: dau tién tin
hiéu mo may dugc truyén tur cac dung cu kiém tra muc nudc, ap lyc hodc luu lugng trong mang
ludi, cac trang bi md may, hé théng moi bom lam viéc. Mot thiét bi ddc biét goi 1a ro le moi
bom dugc ding dé kiém tra sy moi bom. Khi bom mdi xong, dung cu nay phat tin hiéu ngit
bom chan khong va khoi dong nhimg trang bi dién chu yéu ciia bom nhu bo khoi dong, thiét bi
ty dong, dong co dién dé dwa n6 vao lam viéc. May bom bét dau chay va khi cot ap dat gia tri
khoi dong thi ro le 4p luc phat tin hiéu mé khoa dién. Khi khoa dd dugc md hoan toan thi ngat
tin hiéu mo may. Bom bét dau lam viéc & ché do binh thuong.

Tin hi¢u dung may dé sua chira, ki€ém tra dugc phat ra khi ¢6 sy vi pham 16n dén ché do cong
tac binh thuong cua tram nhu cdt ap bi gidm qua mutrc, luu lugng gidm, ¢ tryc bi nung néng qua
gidi han, v v... Khi ché d¢ lam viéc bi vi pham dén gidi han sy co thi tin hi€u sy ¢6 dugc phat
ra.

O tram bom diéu khién tu dong can dat dﬁy du céc thiét bi kiém tra tinh trang to may nhu: cit
ap, luu lugng cua bom, nhiét do b truc, muc nude trong bé hut (hodc trong giéng, trén dai), bom
chan khong, cuong do dong dién cia dong co, dién ap cua mang dién v v... Cac dung cu nay co
nhiéu so d0 phat tin hiéu, tily theo qua trinh diéu khién ty dong tram bom ma nhing so d6 riéng
phu hop.

12.2 NHUNG BQ PHAN CHINH CUA HE THONG PIEU KHIEN TU' PONG
Theo muc dich st dung cac thiét bi chinh cua h¢ thong di¢u khién ty dong hoa tram bom cé thé
chia 1am ba nhom déc-tric, ro le va cong tic tir.

béc tric 1a nhitng thiét bi dau tién c6 nhi¢m vu ki€ém tra hodc di€u chinh chinh cac tham so
trong nhiing tin hi¢u dua ra dé thuan ti¢n cho viéc van chuyén va nhan.

Pac tric gém cac loai di¢n, khi nén, thuy lyc. Trong hé théng diéu khién tu dong, dac tric kiéu
dién la loai dugc dung rong rai hon ca.

Ro le 1 nhirng thiét bi ma duéi tac dung cua cac yéu t6 bén ngoai (co khi, thuy luc, dién, vv...)
no6 lam thay d6i dong tin hiéu dua ra dé di€u khién mach dién.

Trong hé thong diéu khién tir dong tram bom thudng dung nhitng loai ro le sau:

e Ro le ap luc dé diéu khién cum hodc mach tu dong hoa khi ap lyc trong éng déy
thay doi.

e Ro le muc nudc phat cac tin hiéu dong, ngat t6 may khi muc nudc trong dai hodc bé
chua thay doi.



e Ro le tia dung dé kiém tra sur mdi bom. Tin hiéu dugc phat ra phu thudc vao huong
chuyén dong ciia chat 1ong trong duong dng dan.

e Ro le khop khong xac dinh d6 chan khong trong dng hut hoic thung chan khong.

e Ro le thoi gian co dong tic mo tiép diém khong tic thoi ma phai qua mot thoi gian
ngin dé chon loc dong tac. Ching han khi cing mét lac ¢6 hai tin hiéu: luu lugng
giam va chi tiét quay cuia t6 méy bi ket thi ro le thoi gian s& chon tin hiéu su ¢d (t0
méy bi ket) dé dong mach thao tac.

e Ro le trung gian thudng mic ndi tiép véi ro le khac dé chuyén tin hiéu mach riéng
vao hé théng chung diéu khién mach dién.

e Ro le nhiét dé kiém tra va phat tin hi¢u nhiét d¢ b truc va vong chen.

e Roledién ap dé dam bao cho td may lam viéc & mot dién ap nhéat dinh.

e Rolesucd dong hodc ngét cac to may khi ché d6 1am viéc bi vi pham nghiém trong.

Cong tic 1a loai thiét bi dong hodc ngit mach do tac dung cta lyc dién tir va mach xung quang
dong di¢n. Tuy theo cong suat thiét ké cong tac tir c6 ¢ khac nhau.

12.3 SO PO CAU TAO VA NGUYEN TAC LAM VIEC CUA MOT SO ROLE

* Ro le myc nwede kiéu phao

Hinh 140 gi6i thiéu két ciu cta ro le myc nude kiéu phao. Cu tao ciia nd gdm phao 1 tha trong
bé ndi véi di trong 2 qua mot day mém. DAy nay lai vét qua rong roc 3. Khi muc nuée trong
bé 1én, xudng dén vi tri giéi han thi ciing duoc ning 1én, ha xudng theo 1am quay hé théng tay
don 4 va cap tiép diém 5 hoidc 6 s& dong lai, diéu khién dong hodc ngit may bom.

* Ro le mwce nwoc kiéu dién cuc
Hinh 141 gidi thiéu so do6 cau tao cua ro le muc nudce ki€u dién cuc. Nguyén tac lam viéc cua
no dua vao tinh dan dién cua nudc.

Céc bd phan chinh cta ro le nay 1a cudn ddy ro le dién tir 1 va hai cip tiép diém 2, 3. Ro le loai
nay dugc dat trong bé thu ctia tram bom thoat nuéc hodc bé ap luc cia tram bom cip nudc.

Khi myc nuéc dang 1én dén dién cuc 6 thi mach cua cudn day 1 dugc dong kin, cap tiép diém 2
va 3 dugc dong lai cho tin hi€u thao tac dong hoac ngét may bom. Khi myuc nudc ha xuéng
dudi dién cuc 5 thi tiép diém 2 mé ra, to may tuong ung duogc ngét ra hodc dong lai. Muc nudc
xubng dudi dién cuc 4 hién tuong ciing xdy ra nhu vay.

Trong bé c6 thé bd tri hai hay nhiéu dién cuc. Cac dién cuc c6 thé dat theo phuong thiang dimg
hodc nam ngang.

Dién cuc dung cac thanh thép hodc dong. Dong dién & day 1a dong dién xoay chiéu.



Hinh 140 Ro le muc nudc kiéu phao Hinh 141 Ro le muc nudce kiéu dién cuc

* Ro le ap luc

Ro le ap luc co nhleu kiéu nhu: kiéu éng dan hoi, kiéu mang mong, kiéu pit tong va kiéu chat
1ong. Ro le kiéu dng dan hoi 13 loai dwoc ding rong rii trong hé thong diéu khién ty dong tram
bom.

Hinh 142 Ro le ap luc kiéu 6ng dan hoi

Hinh 142 gidi thidu cdu tao ciia ro le 4p lyuc kiéu 6ng dan hdi. Cau tao cta nd gdm kim 4 va hai
tiep diém 1 va 2, tiép diém di dong 1 gan trén kim 4. Mach dién dugc khép kin khi ap luc tang
1én hoac giam di qua gidi han qui dinh.

* Ro le kiém tra sw méi bom

Ro le nay duoc sir dung khi moi bang bom chan khong (H-143). Ro le dat cao hon may bom
0,3-0,5m, khi muc nudc chira day may b7m, _mang 3 bi cong Ién. Do d6 can 2 ciing nang lén,
cong tic 1 dong lai, bao hidu bom da dugc moi.

* Ro le nhiét
Ro le nhiét cé nhiéu loai: nhiét ké thily ngan, hai tam kim loai ghép, ki€u ap ke nhiét ké di¢n
trd, tuy theo diéu kién cu thé ma c6 the ap dung loai nay hay loai kia.

Ro le nhiét kiéu hai tim kim loai ghép don gian hon ci. Ciu tao chinh ciia n6 gdbm hai tim kim

loai khac nhau ghép chat lai voi nhau. Do hé s6 nd vé nhiét khac nhau, khi nhiét do tang, tam
kim loai ghép bi cong 1én dong tiep diém bao tin hi¢u veé phong dic¢u khién.

Hinh 143 Ro le kiém tra moi bom Hinh 144 Ro le dién tir



* Ro le dién tur

Loai ro le ndy dugc dung rong rai trong hé thong diéu khién ty dong. So do c4u tao va nguyén
tac 1am viéc cta nd glong cong tac dién tir nhu’ng dugc tinh véi dong dién yéu hon nhiéu. Hinh
144 gidi thiéu so d6 ciu tao cia ro le dién tir. Céu tao ciia n6 gom cudn day 1 co 161 la thanh
thép tiét dién tron hodc vudng, neo cam ung 2, cip tiép diém 3 va hai thanh thép dan hoi 4. Khi
c6 dong dién chay qua cudn day, 15i sit bi nhiém tir, hiit neo cam tng 2 gin cb dinh trén vo ro
le. Vi vy, dau trén ciia neo cong 1én, day cap tiép diém 3 dong lai kép kin mach.

12.4 THi DU VE SO PO PIEU KHIEN TU PONG TRAM BOM

So d6 diéu khién tu dong tram bom phu thudéc vao mot loat yéu td nhu sd luong td may, cac
trang bi cua tram bom, cong suit cla ching va sy cép dién cho tram bom, loai ro le, dac tric
dung trong tram bom, vi tri dit mady bom so véi myc nudc trong bé hat, viéc bao vé su ¢d va
diéu khién cac khoa, vv...

Hinh 145 gi6i thiéu so d6 don gian diéu khién tr dong t6 may trang bi dong co dién khong
dong bo ba pha, may bom dat thap hon muc nudc trong bé hut.

Trong hé thong dung ro le phao va bd khoi dong tir tin hidu dong ngit t6 may duogc truyén thang
tir ro le phao dén dong, ngit t6 may. Ro le myc nudc lam viée véi dién ap chay dong co dién.
Céc tiép diém cua nd tinh voi cudng d6 dong dién chay qua cudn diy khoi dong tir DT. Trong
hé thong dat thiét bi chuyén viéc C dé khi can thi chuyén hé thong tir diéu khién tu dong sang
diéu khién bang tay.

Khi bé chira day nuéc, ro le phao ngét mach cé khéi dong tir 1am né mat tir tinh, ngit dong dién
chay vao dong co dién (mo cac tiép diém 1, 2, 3), t6 may nging lam viéc. Khi muyc nudc trong
bé ha xudng dudi mirc quy dinh, ro le phao déng mach cudn day khoi dong tir va té may s& lam
viéc trd lai.

So dd trén khong b tri thiét bi kiém tra sy lam viéc cua td may va cac dac tric ma chi dat ro le
nhiét dé bao vé dong co khdi qua tai (R.V).

Hinh 146 gidi thi€u so dd diéu khién tu dong tram bom thoat nudc, tram bd tri bbn td may.
Trong so d6 bd tri may ha ap 220v/240 bo chinh luu di 6t AT'g-1 va cac ro le muc nude kiéu
dién cuc RD ro le dién tu.

Khi myc nuédc dang 1én dén dién cuc 1D, 2D, 3D, 4D. Thi mach diéu khién 1an luot phat tin
hi€¢u va dong mach dua t6 may so 1, 2, 3, 4 vao lam viéc. Nguoc lai, khi myc nuéc trong bé ha
xuong duoi dién cuc ngat 4N, 3N, 2N, 1N, thi cac t0 may 4, 3, 2, 1 cling lan lugt dugc ngat ra.

bi¢n cuc SC dé bao tin hi¢u khi muc nudc trong be 1én dén gidi han sy co.
Trong tram bom néu di€u khién ty dong cad co cau vét rac thi phai dat ro le thoi gian va so do

diéu khién ciing phirc tap hon nhiéu. Tuy nhién khong nén ty dong héa ca may nghién rac vi né
khong lam viéc lién tuc va két cau khong thich hop vai viéc diéu khién tu dong.



Céc tram bom thoat nudc ¢& nhod va trung binh so d6 diéu khién don gian nén thudng duoc tu
dong hoa hoan toan. Cac tram bom ¢ 16n, sy b tri dudng éng va cac thiét bi phirc tap nén
thuong diéu khién ban ty dong véi cac bang diéu khién dat trong tram bom hodc trong phong
diéu khién gan tram bom.

Hinh 145 So d6 diéu khién tram bom cép nudc
RP:Ro le myc nudce ki€u phao; 1,2, 3, 4: cap tiep
RN: Ro le nhiét; BT: Cai khéi dong tur

Hinh 146 So dd diéu khién tram bom thoat nudc
RD: Ro le myuc nudc kiéu dién cyc, D: dién cuc dong;
N: Dién cuc ngat; SC: Pién cuc su co



CHUONG13
TINH TOAN CAC CHI SO
KINH TE - KY THUAT CUA TRAM BOM

Khi thiét ké tram bom nén dwa ra mot s6 phuong 4n rdi tién hanh so sanh kinh té-k§ thuat dé rat
ra phuong an lgi nhat. Cac chi tiéu kinh té dugc xac dinh trong qua trinh kinh té 1a co s& cudi
cung dé tién hanh so sanh chon phuong an.

Nbi dung tinh toan kinh té-ky thuat c6 thé gdm nhiing van dé sau:

e Chon kiéu loai tram bom

e Chon sb t6 may va loai may bom, sé bom dy trit.
Dinh s lugng dng day va cach bd tri dudng 6ng trong tram bom.
Tinh két ciu va kich thudc nha tram.

Tinh kinh té cin x4c dinh dwoc hai chi phi cha yéu: vén dau tu va chi phi quan 1y hang nam.

Vén dau tu co ban gém toan bo chi phi vé xay dung nha tram, mua sam thiét bi, may moc, chi
phi cho cong tac lap dat may moc, thiet bi va dudng ong, chi phi phy nhu van chuyén, don mat
bang, lam lan trai, duong sa, ...

Chi phi quan ly hang nam gdm chi phi tryc tiép va chi phi khau hao cong trinh, trang bi. Chi phi
tryc tiép bao gdm luong cho cong nhan phuc vy, chi phi vé ning lugng, chi phi boi tron, thap
sang, stra chita may moc va nha tram, voi tram bom thoat nuéc con c6 chi phi vé van chuyen
réc, cao rac va chi phi cho hé thong cip nudc ky thuat. Ngoai ra con c6 chi phi phu va c¢6 thé c6
nhirng chi phi khong luong trudc.

Gia thanh chi phi dién hang nam tinh dua vao cong suat cac t0 may va thoi gian lam viéc cta
nd. Néu tram bom lam viéc mot bac a suot ngay dém thi chi phi dién nang tinh theo cong thurc:

C, = 10°QH2%24*365 / 1021 Nge * a (13.1)
Trong do
Q lwu lwong trung binh ciia tram bom tinh bang m’/s
H cdt ap trung binh cua tram bom tinh bang m
a gid tién dién tinh theo 1 kw/h
Mb hiéu suat bom

Nde hiéu suat dong co dién

Néu tram bom 1am viéc theo ché do bac thang

C1 = Zi:1n QiHiTi 365 103 /3600 102 Nb Ndc *a (13.2)
Trong do
Qr luu lugng cua tram & bac thir i tinh béng m’/h
H; cdt &p cua bom & bac thir i.



T; thoi gian bom 1am viéc & bac thi i, tinh bang gid.
Néu bom dan dong bang dong co ddt trong thi chi phi chat ddt tinh theo cong thc:
Ci = Yo" QHT; 365 10° /3600 102 1 nge * o B (13.3)
O day
a chi phi chat d6t cho 1 kw/h tinh bang kg.
B gia tién 1 kg chat dbt.
Trong tram bom thuong bd tri mot sé bom cing lam viéc. Khi d6 can tin hiéu suat chung cua
cac bom cung lam viéc. Néu cadc bom lam viéc song song thi hiéu suat chung cua ching khi
cung lam vi¢c tinh theo cong thirc:
Neh = Qi+ Q2+ .. 4Qn) / (QiMi + QM2+ .. +Qu/ M) (13.4)
Néu cac bom ghép ndi tiép thi:
Neh = (H1 +H, + ...+ Hn) / (H1/T]1 + H2/1’]2 +...+H,/ T]n) (135)

Trong d6 Qi, Qa, ....; Hy, Ha, ... va M1, M, ... 12 luu lugng, cot ap, hidu sudt cua bom thir nhat,
thtr hai,... khi chung cung lam viéc.

Chi phi stra chira hang nam lay dya vao gia thanh trang thiét bi: v6i nha tram lay bang 1-3% gia
thanh cta ching, vdi cic td may bom va trang bi 1y bang 3-5% gia thanh ctia chung.

Chi phi khéu hao 14y tuy theo thoi gian b von. Sau khi dy tinh duoc chi phi quan 1y va vén dau
tu co ban can tinh cac chi s6 kinh té-ky thuat sau:

e Vbn dau tu cho 1kw cong suét lap may:
=K/2N (13.6)
Trong do
K tong s6 von dau tu co ban.
YN  tong cong suit cta cac té may (ké ca té may du trir dit trong tram bom)
e Gid thanh I m’ nu6c bom lén:
C'= C/IW (13.7)
Trong do
C tong chi phi quan Iy hang nam

YW  tbng lugng nudc bom duge hang nam tinh bang m’.



e Gi4 thanh tAn-mét nuéc bom 1én
C’ = C/ZQHT; (13.8)

e H¢ so sur dung cong suat

Kn = N/ 2N (13.9)
Vb1 N . cong suét tiéu thu thuce t& ma cac td may léy tur ludi dién.
Ny=2E/2T (13.10)

Trong do
YE  tong lugng dién lién tyc trong nam tinh bang kw/h.

>T  tong thoi gian lam viéc thuc té trong ndm cua tram.



