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et Bai gidng may va thiét bi thuy khi 2013

1 e KHAI NIEM CHUNG VE MAY THUY LUC
1.1. Khai niém va phéan loai:
1.1.1. Khdi niém

- May thuy khi 12 cac may 1am viéc bang cach trao d6i ning lwong voi chat
1ong (khi) theo cac nguyén 1y thuy luc hoc ndi chung va co hoc méi chat noi
riéng.

- Trong pham vi mén hoc May va thiét bi thity khi ching ta s& nghién ctru vé
cac loai bom, quat.

o Bom: 1a may dung dé di chuyén dong méi chat va ting ning luong ctia
dong méi chat. Khi bom lam viéc, nang luong bom nhan duoc tir dong
co s& chuyén héa thanh thé ning, dong ning va trong mot chimg muc
nhat dinh thanh nhiét nang cua dong méi chat.

o Quat: 1a thiét bi di chuyén chat khi v6i co sb gia ting ap € < 1,15 P <

1500 mmH,0. (& = -2,

o May hut khi: lam viéc € > 1,15 hay P > 1500 mmH,0, khong lam lanh
nhan tao.
o May nén khi: lam viéc € > 1,15 hay P > 1500 mmH,0, c6 lam lanh

nhan tao tai noi xdy ra qua trinh nén khi.

1.1.2. Phdn loai

Ta c6 thé phan loai may thuy luc theo: nguyén tic tac dung ctia may véi dong moi

chat trong qua trinh 1am viéc, theo tinh chat trao d6i nang luong va cau tao
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et Bai gidng may va thiét bi thuy khi 2013
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Hinh 1.1. Phdn logi may thuy lyc
- Theo nguyén tic tac dung cia may thuy lyc v6i dong madi chat trong qua trinh
lam viéc: ngudi ta chia may thiy luc thanh nhiéu loai khac nhau nhung chi
yéu c6 hai loai:
o May thuy lyc canh dan: viéc trao doi niang luong giita may véi chat
1ong thuc hién bang ning lugng thity dong ctia dong chay qua may.
o May thuy lyc thé tich: thyc hién trao doi niang lugng véi chat long
theo nguyén 1y nén chat 1ong trong mot thé tich kin dudi ap suat thay
tinh.

- Theo tinh chat trao d6i nang luong va ciu tao
1.2. Céc thong sé co ban ciia may thiy lwe:

La nhitng s6 li€u k¥ thuat bi€u thi kha nang lam viéc va dac tinh lam vi€c cua may

thuy luc bao gom: cdt ap, luu lugng, cong suat va hi¢u suat lam viéc cua may.
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1.2.1. Cpt dp:
- Nang lugng don vi tai mat cat A — A:

a'Avi

_Pag

ey = + z
A » 29 A

- Nang lugng don vi tai mat cat B — B:
Pp | apvj
ep = o + TS + Zp
Trong do:
P, v: Ap suat va van téc dong chay (N/m’, m/s)
e: Nang luong don vi (m).
a: Hé s6 diéu chinh dong nang,
g: Khéi luong riéng ciia moi chét (kg/m’).
v: Trong lugng riéng cua moi chat (N/m’).

- Chénh léch niang lwong don vi ctia dong méi chat qua may thiy khi:

2 2
PB_PA ABUVp—QAAV»4
+ +

AeBA = ZB - ZA »

Aeg, > 0: Mbi chat duoc may cung cap ning lugng: bom,

Aeg, < 0: May duoc dong méi chat truyén niang luong: tua bin.

Vay: Cot ap ciia may thuy luc 12 niang luong don vi ciia dong moi chat trao ddi véi

may thuy khi.

PB_PA a'Bvé—aAvi
+ +
14
Pp—Py

H=ZB_ZA

Cot ap tinh: H, = zg — z4 +

ané—aAvi
14

Cot &p toan phan: H = H, + Hy

Cot ap dong: Hgq =
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1.2.2. Lwu lugng:

La luong moi chat chuyén dong qua may trong mot don vi thoi gian.
+ Q: Luu lugng thé tich (m*/s; m’/h; U/s).
+ M: Luu luong thé tich: M = p.Q (kg/s; kg/h).
+ G: Luu lugng trong lugng (N/s; N/h; kG/s).
G=70Q=p.gQ=gM.

1.2.3. Cong suit:

Cong suat thuy luc: Ny (W) 13 co ning dong chat 1ong trao doi vi may thay luc
trong mot don vi thoi gian.
Ny=G.H=y.Q.H

Cong suat lam viéc: N (W) 1a cong suét trén truc may khi may lam viéc.

- Bom: N >Ny
N = N _veH
n n

- Dong co thuy luc: N <Ny
N=n.Ng=n.7.Q.H

1.2.4. Hiéu suit:

Hiéu suat cia may thuy luc, n dung dé danh gia ton that ning lwong trong qua trinh

trao doi nang luong véi dong moi chat.

Ntl_ _ N

Np = —
N’ Ngg

B =
Trong diéu kién lam viéc, cac hiéu suit phu thudc rat nhiéu yéu td may, kich thudc
may va cAu tao, loai méi chat, ché do 1am viéc, cac dic tinh lam viéc.

Pé danh gia hiéu ning luong cia hé théng chung gdm c6 may va dong co tuong

ung, nguoi ta con st dung hi¢u suat cia h¢ thong ny.
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Ny

Nht =
Npp

Npp: cong suat dién dé khai dong dong co.

- Pé tinh hiéu suat chung ctia may thuy luc, thudng danh gia thong qua cac
dang ton that.

e Ton thit cot ap ctia dong moi chat chay qua may (ton that thity lyc) danh gia
bang hiéu suat thiy luc (hiéu suét cot ap); ny.

e Ton thit do ma sat ciia cac bd phan co khi trong may thiy luc (ton that co khi),
danh gia bang hiéu suit co khi; 1.

e Ton that do ro ri mdi chat 1am luu lugng lam viéce ciia may goi 1a ton that luu
luong, danh gia bang hiéu suat luu luong; No-
Hiéu suit chung cia may thay lyc:

N = Nu-NQ-Nek
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2 e KHAINIEM CHUNG VE BOM
2.1. Khai niém va phan loai:
2.1.1. Khai niém:

Bom 13 may dé tao ra dong chit 1ong chuyén dong. Noi cach khac bom 13 may 1a
dung dé di chuyén chat 1ong va ting nang luong ctia dong chat long. La may thay
luc dung dé bién d6i co ning ctia dong co thanh ning luong dé van chuyén chét long

hodc tao nén ap suat can thiét trong hé thdng truyén dan thuy lyc.

2.1.2. Phén logi:

Nguoi ta phan loai bom theo nguyén 1y 1am viéc va cu tao, theo cong dung, va theo
cot ap va luu luong.
- Theo nguyén ly lam viéc va cAu tao ta c6 bom canh dan, bom thé tich, bom
phun tia.
- Theo cong dung: bom cfip nude ndi hoi, bom dau, bom nhién liéu, bom ciru
héa va bom héa chat.
- Theo pham vi cot ap ta co: cot ap cao, thip va trung binh.

- Theo luu lugng ta cé: Iuu luwgng 16n, nhé va trung binh.

C6 mot hé théng phan loai co ban hon, dya vao nang luong tac dong vao luu chit.

Ta c6 hai loai chinh: dong (dynamic) va thé tich (displacement).
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Hinh 2.1. Phan logi bom

- Dynamic ta c6 nhiing loai chinh:
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a/ Bom ly tam

b/ Bom hwong truc
Hinh 2.2. Hai logi mdy thuy luc dong hoc chinh
- Displacement ta c6 nhitng loai chinh:

a/ Bom piston

b/ Bom rotor
Hinh 2.3. Hai logi bom thé tich chinh
Ngoai ra con c6 cac loai bom khac:
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Hinh 2.4. Cac loai bom khac

C6 ba loai bom duoc sir dung rong ri gom: ly tdm, hudng truc va piston.
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Hinh 2.5. Cac loai khac nhau cua bom nuoc.
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2.1.3. Pham vi sur dung:

Bom duoc sir dung rong rai trong nhiéu linh vyuc c6 thé ké dén nhu:
- Trong nong nghiép: thily loi héa, chin nudi, trong trot,. ..
- Trong cong nghiép: khai thic mé, dau khi, cong trinh xay lap...
- Trong k¥ thuat van chuyén: khai thac mé hoa chat, vat liéu xay dung,...

- Ché tao may: hé thong diéu khién va truyén dong thay lyc, ...

2.2. Cic thong s6 lam viéc co ban:

Bom bao gio cling lam viéc trong mot hé thong duong ong. Bom c6 nam
thong s lam viéc co ban. Bao gom: Iuu lugng, cit ap, cong suat, hi¢u suat va cot ap

hut cho phép.

4P1i¢4

BE€ chia

z 24 K2
¥ 3 3;5;\1(

¥ T CK@/_
A B ] K, 2 Pbong co
ong hat <
S _ L Lt
P1=Pa Bom
1 d
h h 4 /
] L
7] KX L
- BE&hit ”
P

Hinh 2.6. Cdc théng s lam viéc ciia bom
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2.2.1. Luu lugng:

- La luong chat 1ong bom van chuyén trong mot don vi thoi gian.

- Puoc x4c dinh bing cic dung cu trung binh lip trén ong day nhu ong
Venturi, luu luong ké kiéu mang chin hoic cac dung cu do trung binh bang thung
ludng hodc can dat ¢ cudi éng day. Chi xac dinh duogc gia tri trung binh luu lugng

trong mot don vi thoi gian.
2.2.2. Cot ap:

- Lanang luong don vi ma bom truyén cho chét long.
H= Cra = Cva0o = €3 -Cry
_ P3 U%) ( i) Uzz)
=(zp+y+=2+2)—(z,+ 2+ 2
( RTYTS T Py g
_ y + P3—P2 + U??—vzz
14 2g

P, vaP;laap suét tuyét ddi:
P2 = Pa = Pck
P3 =P, + Py

Cong thuce tinh cdt ap cia bom:

Pyp+P v2—p2
H=y+ ak ck_l_ 32g2

Trong hé thdng bom c6 thé coi hé sé dong ning o = 1, vi dong chay trong
mdt hé thdng bom c6 tiét dién nho, va van toc ludn thudng 1a chay roi.
Néu duong kinh dng hut va 6ng day bang nhau, khong trich luu luong trén dudng
ong day (v3 = v,), y bo qua vay H = @; xac dinh bang cac tri s6 trén AK va

CK ké.
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Khi khong c6 céac so li¢u do ciia bom dang lam vi¢c: Py Pg,...ma chi cé so

liéu yéu cau cua hé thong ta co thé tinh bang cach viét phuong trinh Bernoulli cho
cac mit cit 1-1 va 2-2; 3-3 va 4-4:

Py |, v

T A N
y 29 My T2g TWR

P P v2 v2
Ha:—2=—1+—1—(z +-=2+h )
y » y T2 h T3 wh

e =¢e +hy
Vi hyy: t6n that nang luong ¢ dng hat (m).
Néu P, = P,, v, nhé thi P, < P, vay P, do bang chan khong ké.
Tuong tu phuong trinh Bernoulli cho mat cat 3-3 va mit cat 4-4

=zt 2+ yp
y 29 %y 29 W

Py _ Py, V3

UZ
Zg+-=+h )
Yy v 29 (d 2g = Wd

N , ~ 2 2

Hau hét trong thyec tién: Z—; K (Zd + Z—; + hwd) vay P; > Py
P, =P, =>P;>P, vy P; do bang ap ké.
€3 =64+ hyg

Phuong trinh cgt ap:

Py—P, | vZ-v?
H=e3—ez=z+u+42—gl+hw

Vay cot ap yéu cu clia bom dung dé khic phuc:

+ Chénh 1éch hinh hoc giita mit thodng bé chia va bé hut, goi 1a do cao dang z.

A A , Ay gon . , 2 , \ 1 A 1.7, Pa—P
+ D0 chénh 4p suat trén mat thoang bé chira va bé hat: =—

U S S e 21
+ D06 chénh dong nang gitra bé hut va bé chira: =—=

+ Ton that nang lugng trong hé thong duong dng.

Cot ap cia bom 1am viéc trong mot hé thong ciing 1a cot ap cua hé thong.
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Py

p Ay s , A 1A A s . AL 1A

H o =2z+ TI: cOt &p tinh cua hé thong, khong doi don vi trong mot hé

thong cho trudc.

H, = UZ _v%
t 29

+ h,,: cOt 4p dong ctia hé thng, thay doi theo luu lugng cta hé
thong.

Cot ap = cot ap tinh + cot ap dong.

Biéu dién bang dd thi phuong trinh cot 4p cua hé thong ta c6 dudng cong biéu thi

dic tinh 1am viéc cua hé thong (duong dic tinh ctia hé théng, dudong dic tinh ludi).
2.2.3.

Cong suat va hiéu suat:

Xem muc: 1.2.3 va 1.2.4 phan 1. Khai niém chung vé may thuy luc.
2.2.4. Cot dp hiit va chiéu cao cot dp hiit cho phép:

Khé nang lam viéc cua bom phu thudc rat nhiéu vao qua trinh hut cua bom.

Trong qua trinh bom hat chat 1ong, banh cong tac phai tao dugc do chénh ap nhét

dinh gifta cira hiit cia bom va mit thoang ctia bé hit. PO chénh ap nay goi 1a cot ap
huat ctia bom, nho d6, chat 16ng chay tir bé vao bom.
H, = P1—P,

14

Néu P, =P, thi H, = H,,, = 22

Y
P,—P.
Hh=_1 2

+%4p
Zp 29 w

Cot ap hut cuia bom dung dé khic phuc chiéu cao hit z,, ton that trén dng hut
va tao dong nang can thiét %; tuy thudc vao tri $6 ap suét trén mat thoang cua bé
hat, 4p suét nay ludn c6 tri nhat dinh.

Ma P, = P, vy Hymax = (P2 = 0).

Hymax =

Pg
ckmax =~ = 10 mH,0.
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bicu kién lam viéc cua bom:
_ vi
Hh =Zp +5+ hw < Hckmax

Thuc té ¢t ap hut ciia bom khi P, = P, khong bao gio dat dén 10 mH,0 vi 4p
sudt & cira ra ctia bom khi giam dén mot mirc nao d6 s& bang ap suat hoi bao hoa cia

chat 16ng tai nhiét 46 1am viéc, s& gy hién twong xam thuc (3n mon) bén trong bom/

2.2.5. Hién twong xam thuc:

Khi chat 16ng & nhiét 46 nhat dinh s& s6i va bdc hoi bdo hoa dudi ap sut
twong tmg. Ap suit ndy goi 4 4p suat hoi bio hoa Py,

Bdng 2.1. Ap sudt hoi bdo hoa ciia nuée.

T°C 0 10 20 30 40 60 80 100 120

Pyr/y, m | 0,06 0,12 |0,24 10,48 0,75 |2,03 4,83 10,33 | 20,2

Nhu vay, & mot nhi¢t do nao do, khi ap suat trong chat long bﬁng Py, thi chat
1ong s& soi, tao nén nhiéu bot khi trong dong chay. Cac bot khi ndy s& bi cudn vao
nhitng vung ap suét 16n hon Py, ngung tu dot ngodt thanh giot chét long (v K vy).
Do d6, trong dong chay xuat hién nhitng khoang trong cuc bd, nhitng phan tir chat
long xung quanh s¢ tran dén véi van toc 1on, ap suat tai day tang lén rat cao, (> 1000
atm). Ap suét cuc bd ndy s& lam rd bé mit kim loai, pha hong b phan lam vi¢c cua
may. Pay goi 1a hi¢n tugng xam lyc, thuong xdy ra trong cac may thuy luc cé ap
suét nho, nhiét dd cao.

Khi hién tuong nay xdy ra, dong chay s& bi gian doan, giy tiéng dong bat
thuong va may bi rung nhiéu, luu lugng, cot ap va hi¢u suét cla may giam dot ngot.
Hién tuong kéo dai s€ lam cac bo phan lam vi¢c cua may bi pha hong.

Dé tranh hién tuong nay thi:
P > Pon
Y Y
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Pbi v6i timg loai bom san xuat, trong cac tai lidu k§ thuat déu ghi rd cot ap
chan khong cho phép [Hy] ung véi P, = 1 at va t = 20°C.

Piéu kién dé bom du kha nang hut
2

Hh =Zp +Z_;+hw < [Hck]

Chiéu cao hut cho phép ctia bom 1a

2
[Zh] = [Hck] - Z_; - hw

Néu khong co gia tri [He] thi [z,] phai duge tinh theo diéu kién khong xay ra hién
tuong xam thuec.

Piéu kién dé khong xay ra hién tuong xam thuc 13 cot 4p toan phan tai cia
vao cta bom, noi ¢6 ap suat nho nhat, nguy hiém nhat, phai 16n hon ap suat hoi bao
hoa tai nhiét do lam viéc.

= > ~2h+ AR

Ah: Cot ap chdng xam thyc.

Mat khac:

Py v3 Py
o _fa_, _p
y Tog Ty T AT
: — Pon _ (Pbn
Suy ra: [z,] = » ( ” + Ah + hw)
Ah: Xac dinh bang thyc nghiém, phu thudc vao sé vong quay va luu luong
cua bom. Theo Rutonhep ta co:

4
3

Ak = 10 (22)
Trong do:

n: Téc do quay banh cong tac (vg/ph).
Q: Luu lugng (m’/s).
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C: Hé sb phu thude vao dac diém két cAu cua bom, cb gia tri thay doi trong

khoang 800 + 1000. C cang 1én thi diéu kién chéng xam thyc cang tot.

2.3. Bai tap:

BT 01: Poc tai liéu 1, Phan: Energy transfer, Velocity diagrams and head
generation. Section2: Centrifugal pump theory. Toém tit dang gach ddu dong.

BT 02: Poc tai liéu 1, phin Specify speed and optimum geometry. Section2:
Centrifugal pump theory. Tom tit dang gach dau dong.

BT 03: Doc bai giang va dit 2 cau hoi kém theo tra 10i. Day 13 bai dé nhac, cac bai
tap sau déu co bai tap nay.

BT 04: Tim 3 tai liéu v6i tir khoa: “Centrifugal pump”. Viét lai theo dang tai liéu
tham khao.
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