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CHUONG 1

MG PAU

1.1. SO LUGC VE LICH SU PHAT TRIEN CUA NGANH CHE TAO MAY BOM

Nhitng thi€t bi ding nudc thé sd nhur gdu miic nude c6 can & gi€ng, banh xe nudc da
xuat hién tf nhitng nim trudc cdng nguyén. Vao thé ky thit 2 trudc cdng nguyén, ngudi
ta da sang ch€ ra bom pittdng thd so. N6i chung trude thé ky 17, cdc loai mdy bom rat
thd sd va it dugc nghién cttu. T thé ky 18 trd lai day, linh vyc nghién ciu, thiét k&
ch€ tao mdy bom mdi dugc phdt tién manh méva ngiy cang hoan thién. Nim 1640
nha vatly Otto-Henrich (Piic) da sdng ché ra bom pittdong hoan thién dau tién. Nhitng
nim 1751-1754 Ole da 1ap nén 1y thuy€t co bin v& bom. Nim 1838 Xablukov (Nga)
dd sang ché ra bom ly tAm dau tién.

V& sau, nhiéu nha bdc hoc nhu Giu-cdp-xki, Traplugin, ParStanua da 1ip nén 1y
thuyét vé dong chdy bao quanh hé thong canh din, hoan chinh 1y thuy&t vé bom cianh
din. Ngay nay trén thé€ gidi, nganh ch& tao bom di phdt tri€n vd cling manh mé.
Ngudi ta da ch€ tao dugc cdc bom c6 cong sudt t6i 4000kW va tdc dd quay 4000
vg/ph.

Hién nay, & nudc ta nganh ché tao bom ciing ngay dugc phét trién. Ching ta ¢
nhitng c¢d s chuyén nghién cttu vé bom nhu Vién thi€t k& thdy 1¢i, thily dién. Vién
thi€t k& may cong nghiép va nhiéu cd sé san xudt bom nhu cong ty Bom Hai Duong,
Lién doanh Bom Ebera...

Nganh ché€ tao bom 12 mdt nganh phifc tap va rat quan trong trong linh vuc ché€ tao
mdy. Nhiém vu quan trong clia nganh ché tao bom nudc ta hién nay 1a thong nhat héa
va dinh hinh héa véi mic do cao nhat cdc bom, xay dung dudc bi€u dd hé loai bom
ciia Viét Nam, md rdng danh muc cdc loai bom ly tdim truc ngang, bom hudng truc ,
bom gi€ng khoan, va ch€ tao dugc bom ly tAm truc ding cong suat 16n, bom nudc thii,
bom gi€ng khoan loai nhiing chim, bom dau bom bot gidy...

1.2. PHAN LOAI MAY BOM
M4y bom dudc phin loai theo nhi€u cdch. Cdch phan loai phd bi€n nhat 1a phan
loai theo c4u tao nguyén tic lam viéc. C6 thé phin thanh cdc loai mdy bom nhu sau:
1.Bom cdnh: bd phan Iam viéc chinh 12 bdnh xe cong tic c6 cdc cdnh din. C4c banh
xe cong tdc 12 bd phan chii y&u d€ trao d6i ning lugng vSi chit 16ng. Loai bom nay
gdm bom ly tim, bom huéng truc, bom xody.



2.Bom thé tich: viéc trao d6i ning lugng vdi chit 1dng dudc tién hanh theo nguyén
ly nén chat 16ng trong mot thé tich kin dudi mot 4p suat thiy tinh. Loai bom nay gébm
bom pittdng va bom roto.

3.Bom phun tia: Loai bom nay khong c6 chi ti€t chuyén dong. Viéc truyén ning
lugng cho chat 1ong dudc thyc hién nhd mot dong chat 1ong khdc (hodc khi) c6 ning
lugng cao hon.

4.bom khi ép: loai bom nay ciing khong cé chi ti€t chuyén dong. Viéc dang nudc
dugc ti€n hanh nhd cdch duing mot dong khi ép hoa tron véi nude thanh mot hdn hop
khi nuéc ¢6 trong lugng riéng nhd hon nude.

5.Bom nuiéc va: 16i dung ning lugng nudc va dé van chuyén chit 16ng.

6.Bom chdn khéng: ciing thudc loai bom thé tich nhung hoat dong theo nguyén 1y
thay doi 4p suat.
1.3.NHUNG THONG SO LAM VIEC CO BAN CUA MAY BOM

Theo chouc naéng culia nou, mauy bom fiddic fiaéc trong bodi ba thoang soa: 16u 166ing,

Coat aup, coang suaat.

1.3.1 Luu lugng

+ Dinh nghia: Luu lugng cia bom 12 ludgng chat 16ng do mdy c4p dugc trong mdt don
vi tho1 gian.

+ Ky hiéu: Q

+ Thit nguyén: Pon vi thé tich/Bon vi thdi gian titc 12 m*/h, m/s, 1/s

1.3.2 Cot ap

+ Pinh nghia: Cot 4p cia mdy bom la d6 gia ting ning lugng ma mot don vi trong
lugng chat 16ng nhan dudc tir khi vao dén khi ra khéi mdy bom.

+ Ky Hiéu: H

+ Th nguyén: m

+ Cong thuc xac dinh:

H=E,-E,
Theo dinh nghia & trén:
E =Pl %2,z
Y 29
E, =PV S,z
Y 29

Trong dé:

a., o, — Hé s6 van tdc dong chdy khi vao va khi ra khdi may bom.

E,, E,— Ning lugng don vi ctia dong chdy khi ra va khi vao banh xe cong tac.
Pr, Cr, Zr — Ap suat, van tdc va cao dd dong chdy khi ra khdi may bom.

P,, C,, Z, — Ap suat, van toc va cao do dong chdy khi vio mdy bom.



v — Trong lugng ri€ng.
g — Gia tdc trong trudng.
Do do:
_ Pr-Pv N a,C?—a,C?
4 29
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Hinh 1-1: So dé xdc dinh cét dp ciia bom
Goi thanh phin thé€ ning 13 cot 4p tinh: H,
Pr -Pv

H, +7. -2, (1-2)
/4
Va thanh phan dong ning 12 cot 4p dong : Hy
2 2
H, = S AC (1-3)
29
Thi: H=Hy+H, (1-4)

Nhu ¢dt 4p toan phan cia mdy bom gém hai thinh phin: cdt 4p tinh va cdt 4p dong.

1.3.3. Cong suit

1. Cong suat hitu ich

+ Pinh nghia: Toan by d6 gia ning lugng ma dong chay nhian dugc khi di qua bom
trong mdt don vi thdi gian goi 1a cdng suat hitu ich.

+ Ky hiéu: N G: goi1 luu luong trong Iugng( N/s; N/h; kG/s)

Ni=G.H ; (KGm/s) : N = 207 ()
1000.
N=QHLE Ky (1-5)
1000.



Trong dé:
Q — Luu lugng cia bom (m?/s).
H — Cét 4p cua bam (m).
p — Khéi luong riéng cia chit 16ng (kg/m?).
g — Gia téc trong trudng (m/s”).
v — TY trong riéng cta chat 16ng dugc bom (kG/m®)

2. Cong suat trén truc
+ Dinh nghia: Cong suit trén truc 13 toan bd ning luong ma phan diu bom tiéu thu
dé may bom bom dugc luu lugng cha't 16ng 13 Q va dat cot 4p toan phan 13 H.
+ Ky hiéu: N
+ Cong thitc: Cong suat trén truc bom dugc xdc dinh bing:
N=HPO (1-6)

2

1000.7
Trong d6 :  —hiéu suit cia mdy bom.
3. Hi¢u suat ctia bom n

La ty sO giita cong sudt c¢6 ich Ny va cong suat cia truc bom N:

TN
1.4 PHAM VISU DUNG CAC LOAI MAY BOM

Bom pittong thuong duge st dung vi cdt dp cao va luu lugng nhd. Bom roto, ren vit,
ring khia gip nhiéu khé khin trong ché tao & truc khi cin 4p luc cao nén thudng si
dung v6i cot 4p khdong qua 300m.

Bom cdnh c6 két cAu gon nhedugc dung rong rdi & khu vuyc cot 4p thap va
trung binh, luu lugng 16n.

Khu vyc st dung cdc ki€u bom dugc thé hién & dd thi hinh 1 -2 trong toa do logarit

Q-H.
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Hinh 1-2: Khu vuc st dung cdc ki€u bom khac nhau.

lKg/cm2 =9,81 N/cm® = 10 m.H,O

ImmHg = 13,6 mmH,0

I at ky thuat = 10 m.H,O ( latvatly = 10,33 m.H,O) =735,5 mmHg
Ibar  =10°N/m* =10’ Pa

Ymo = 1000kg/m’
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CHUONG 2
BOM LY TAM

2.1. PHAN LOAI BOM LY TAM

Tuy thudc vao ¥y nghia si dung, bom ly tAm c6 rat nhi€u loai khic nhau, sy khic
nhau cd ban giita cdc loai 12 vé k&t ciu va cdc thong sd 1am viéc. Vi vy phan loai
bom ly tAm ciing c6 nhiéu cdch khic nhau. Ngudi ta cé thé phian loai bom ly tim
theo gi4 tri cot 4p, sd banh xe cong tic, theo vi tri truc vad mot sd cdch khic.

Bom ly tim thudng dugc phin loai theo mot s6 cdch sau day:

Phéan loai theo cot 4p cia bom:

- Bom cot 4p thap: H < 20m.

- Bom cot dp trung binh: H = 20m — 60m.

- Bom ¢t dp cao: H > 60m.

Phan loai theo s6 banh xe cong tac:

- Bom mot cAp: Trén truc bom chi Iip mot banh xe cong téc.

- Bom nhiéu c4p: Trén truc bom 14p tir hai banh xe trd 1&n. Ty thudc vao gid tri
cOt 4p yéu cau trén truc bom c6 thé€ cé hai, ba hodc bon banh xe,... Khi 4y ta c6
tudng fng bom hai cip, ba cap hodc bon c4p,... & nhitng bom nay chat 18dng sau khi
qua banh xe clia cAp thit nhat lai vao banh xe cia cAp thit hai va cit ti€p tuc nhu vay
cho d&n hét. Cot 4p do bom tao nén bing tdng cdt 4p do cic banh xe cong tic tao
nén.

Phan loai theo cach din chat 16ng vao banh xe:

- Bom nu6c vao mot phia (hinh 2-1);

- Bom nuéc vao hai phia: loai bom ndy néu c6 cung gid tri cot 4p v6i bom nudc
vao mot phiathi loai bom nay cho luu lugng 16n hon nhiéu.

Phan loai theo vi tri truc bom:

- Bom truc diang.

- Bom tryc ngang.

Phan loai theo hé sé ty téc:

- Bom ty tdc thip: hé s6 ty tdc clia bom nim trong khodng 50 — 80, (50 < n< 80);

- Bom ty toc trung binh: hé s6 ty tdc cdu bom nim trong khodng 80 — 150, (80 < n
<150);

- Bom ty tdc cao: hé sd ty téc clia bom nidm trong khodng 150 — 300, (150 <n <
300);

-Bom chéo: Loai bom nay dong chiy chuyén dong qua bom nghiéng vdi truc mot
gbc a. hé sO ty tdc¢ cia bom chéo ndm trong khodng 300 — 500, (300 < n < 500).

Phéan loai theo muc dich sit dung:
- Bom nudc sach: La loai bom ly tAim ding d€ bom nuoc it chit hoa tan, thudng
dit & hé thong cdp nubc, hé thong twdi tiéu trong ndng nghiép.
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- Bom nu6c ban: Thudng dit & hé thong thodt nudc d€ bom nudc thii sinh hoat
hoic san suit, bom nudc bin § cong rinh, hd méng...

- Bom nudc néng: Dang d€ bom nude c6 nhiét do tix 80°C trg 1én.

- Bom héa chat.

- Bom bun dat.

Ngoai ra c¢é thé phan loai theo cdnh din nudc ra khéi mdy bom, theo phudng
phdp din dong cd v6i mdy bom. ..

Loai bom c6 k&t cau hoan thién, hiéu suat cao va dugc sit dung rong rai nhat hién
nay 12 bom ly tim n&i truc ti€p v6i dong cd va cé bo phan din nudc ra ki€u budn
x04n. .
2.2.S6 PO CAUTAO VA NGUYEN TAC LAM VIEC CAUBOM LY TAM

Theo hinh 2-1 trinh bay sd d6 cdu tao cia bom ly tAm truc ngang, ki€u conson
loai mot cap.

Hinh 2-1: so dé cdu tao ciia bom ly tdm mdt cdp kiéu canson
1- bdanh xe cong tdc; 2- truc; 3- dia trudc; 4- dia sau,
5- bdnh xe cong tdc; 6- budn xodn; 7- dng hiit; 8- 6ng diy.

Bo phan chinh va quan trong nhat ctia bom ly tAm 1a banh xe cong tdc 1, lip c6
dinh trén truc 2, banh xe cong tic gdbm dia trudc 3, dia sau 4. giita hai dia 12 cdc
canh 5, c6 chiéu cong ngudc vdi chiéu quay clia badnh xe dugc dit trong budn xoin
6. Chi't 16ng dugc din vao trong bdnh xe cong tic qua dng hiit 7 va din ra khdi bom
qua ong diy 8. giita truc bom va vé dit vong bit (con goi 13 cum ndp bit) d€ ngin
khong cho chat 16ng chdy ra ngoai hoic khi tif ngoai xAm nhap vao than bom.

TruSc khi cho bom 1am viéc 6ng hiit va thin bom phdi dugc chita diy nudc. Cong
viéc nay goi 1a mdi bom. Khi banh xe cong tdc quay, duéi tdc dung clia luc ly tim,
chi't 16ng chita diy trong kénh giita cdc cdnh chuyén dong tif tAm ra chu vi va ra
khoi banh xe cong tic v6i van tdc khd 16n, vao budn xodn. Tai day sy chuyén dong
clia chi't 16ng diéu hoa hon va theo chiéu dong chay, ti€t dién budn xodn ting dan,
van téc chuyén dong ctia chat 16ng gidm dan dé bi€n mot phan dp luc dong clia

8



BOM-QUAT-MAY NEN LY THANH HUNG

dong chdy sau bdnh xe thanh 4p lyc tinh. Sau khi ra khdéi budn xoin, chit 1dng vao
ong diy va ra bé chita.

Péng thdi v6i qud trinh trén, tai ca vao bdnh xe cdng tidc 4p sudt giam xudng
nhé hon 4p suat khong khi rd't nhiéu. Trén mit thodng clia nudc trong bé hiit lai chiu
tdc dung ctia 4p sudt khong khi. Do chénh 1éch 4p suit, nu6c tir bé hiit lién tuc chdy
qua dng hit vao mdy bom.

Trong bom ly tim, qué trinh hit va ddy dién ra lién tuc, ddng thdi. Vi vay su cip
chi't 16ng clia bom ciing lién tuc va déu din.

2.3. TRANG BI CUA MOT TO MAY BGM

Mot t6 mdy bom gdm ddng cd, bom va cdc trang bi cia bom: 6ng hiit dng diy,

van, khdo cdc loai ddng hd (4p k&, chan khong k€...) nhu d@ md t3 trén hinh

Z

Hinh 2-2: Trang bi ciia mot
t6 mdy bom ly tém

1- lu6i chdn rdc; 2- 6ng hiit;
3- chdan ko ké; 4- con; 5- dp ké; 6-
van mot chiéu; 7- van; 8- ong ddoy;
9- déng ho luu lugng; 10- mdy
bom; 11- khép néi truc; 12- déng

v

CO dién. 2 ; > /‘// LIl 777777777,
e s . N N A N ¢ 10

1. Luoi chan rdc: La mOt tim 7777777 N| ¢
lu6i dugc udn theo hinh tru, cé é.“ s || :‘g
2 A A jos X - 4 #
day, trén bé mat duc 10 hodc khe / 7
F N P 1 =" ¢
doc d€ ngin khong cho rdc hoic di , S

vat 1in trong nudc bi cuén vao
than bom. Trudng hop bom moi bing ciach din nuée vao thin bom hoic 14y nudc tir
ong day thi trong Iudi chin rdc dit van thu. Néu trudng hdp bom nudc sach, mdy
bom dit thap hon muc nude trong bé hiit hoic mdi bing bom chin khong, ludi chin
rac duoc thay bing phéu hit. Miéng vao phéu hit cin dit siu hon myc nudc thap
nhat trong bé hiit mot khodng h, thod min diéu kién:
h; > 1.5D
h,>0.5m
dé tranh tao xody trén bé mit bé hit.
DE€ tranh hit cd cin & ddy, miéng vao phéu hiit phii dit cao hon ddy b€ hit mot
khodng h, d€ thoa diéu kién:
H,> 1D
H,>0,5m
D=(13-15)d
G day:
D — dudng kinh miéng vao phéu hiit;

9
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d - dudng kinh 6ng hiit.

Né&u trong bé dit nhiéu 6ng hiit thi khodng cdch giita hai ph&u hiit ké nhau t&i
thidu phai 1a (1,5 - 2)D.

Né&u muc nudc trong bé hit khong dd do sau dé dit dng hit thi miéng vao phéu
hiit can han tAm chin chdng xody.

2. Ong hiit: Ong hiit c6 nhiém vu din chat 16ng tir bé hit vio mdy bom. dng hiit
cin bd tri ngdn chic chin, it thay d8i huéng va phai tuyét d6i kin. Nén st dung dng
thp 1am 6ng hit. Khi mdy bom dit thAp hon muc nuSc trong b€ hiit hodc giita cic
bom c6 6ng hit ndi chung thi trén dng hiit can dit van.

3. Chén khéng ké: Chan khong k& dudc ldp sdt clra vio mdy bom dé cluing véi dp
k& trén 6ng ddy xdc dinh cot 4p toan phin clia mdy bom va theo ddi tinh trang 6ng
hiit. Néu may bom dit thdp hon muc nude trong bé hiit, chan khong k& dudc thay
biang dp k& hoic 4p k& chan khong.

4. Con thu: Con thu d€ noi gitta dng hiit véi diu ndi dng hit clia mdy bom dam
bdo dong chdy dudc din vao banh xe cong tic cé van tdc déu theo tiét dién vao. BE
trdnh tinh trang tu khi, § diu ndi 6ng hiit cia mdy bom phdi diing cdn l1&éch véi géc
thu huéng xudng duéi.

5. Ap ké: Ap k& dit sat cla ra cia mdy bom d€ xdc dinh dp sudt du ciia chi't 1dng
sau khi ra khdi mday bom.

6. Van m{t chié¢u: Van mdt chiéu nhat thi€t phdi nim gitta mdy bom va van hai
chiéu. Van mot chiéu s& déng tic thdi khi dot ngdt dirng may, ngin khdng cho nuée
tir 6ng day chdy ngugc vé bé hiit qua bom, dé ngin hién tuong quay ngugc clia td
may va tranh cho bom khong phai chiu 4p luc 16n khi x3y ra nuc va trén dng day.

7. Van: Van hai chiéu trén 6ng diy dé ngit bom ra hoic dua vao lam viéc trong
hé thdng chung. P6i khi van nay dugc diing dé diéu chinh luu lugng mdy bom.

8. OA)ng ddy: D€ din nudc sau khi ra khdi mdy bom vé b€ chita hoic ra mang lué6i
cAp nudc. Ty theo 4p luc trén dudng dng ma c6 thé st dung 6ng gang hay dng thép
lam ong day.

9. Pong ho do luu lugng

10. May bom

11. Khép néi truc: Khép ndi truc d€ ndi truc bom véi truc dong cd. Ty theo loai
bom ma c6 thé st dung khép ndi ciing, khép ndi dan hodi, khép ndi ma sat, khép ndi
ren. Cdc bom ddc khoi khong c¢6 khép ndi. G cdc bom ndy, truc bom chinh 1a truc

kéo dai cia truc dong co.

12. Pjng co dién: Diung cho mdy bom thudng 12 dong co khong dong bod, ba pha;
roto 16ng s6¢ hoic roto ddy quan. Pic di€ém ndi bic clia loai dong co nay la dong
dién khi m& mdy 16n gip 3-5 1an dong dién dinh midc nén khi m& mdy truc ti€p dé
gay hién tugng sut 4p mang dién dong luc.

Ngoai nhitng thiét bi trén, trén dng ddy clia mdy bom trong nhiéu trudng hgp
c6 bd tri thi€t bi chong nude va.

10
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2.4. CAC BO PHAN CHU YEU CUA BOM LY TAM

Cé4c bd phan chi y&u cia bom ly tAm 1a banh xe cong tidc, bd phan huéng dong,
truc, v bom, & truc dém chdéng thim, vong cheén...

Trén hinh 2-3 trinh bay ciu tao clia bom ly tAm truc ngang mdt cifa vao.

S B Hinh 2-3: mdy bom ly
' ' tdm truc ngang mot cia

vao.

1- ddu noéi ong ddy; 2-

dau noéi éng hut; 3-

buong xodn; 4- vé bom;

5- 6 truc; 6- then lcfp

khép néi truc; 7- truc;
8- dé; 9- buéng chiia
ddu; 10- bich ép tiup;
11- vong tup; 12- vong
chia nudc; 13- dia chu
dong; 14- cdanh bdnh xe

cong tdc; 15,20- dém

chong thdm; 16- dai dc;
17- then ldp bdnh xe cong tdc; 18- 16 giam tdi; 19- 6ng bao bdo vé truc.

2.4.1. Banh xe cong tac

B4nh xe cdng tic 12 bd phan quan trong nhit clia may bom. N6 c¢6 nhiém vu
truyén ning lugng nhin dudc tir ddng co cho cha't 1dng.

Banh xe cong tic ki€u kin dAn nuc vio mot phia (hinh 2-4) gdm dia tru6c 1 (hay
dia ngoai) va dia sau 2 (hay dia trong). Giita hai dia va cac canh bdnh xe cong tac
c6 chiéu cong ngugc vdi chiéu quay clia banh xe. Tuy theo hé s& ty toc thap hay
cao ma cdnh cé thé cé6 mot hoic hai dd cong. O dia hai c6 bac 4 @€ 13p truc bom.

Hinh 2-4: Bdnh xe cong tdc kiéu kin -~ Hinh 2-5: Bdnh xe céng tdc kiéu hd, din
ddn nudc vao mot phia ddn nudc vao mot phia
1-Pia trudc;2-Dia sau,3-Cdnh;4-Bac 1-Cdnh;2-Pia;3-Bac
Bé4nh xe ki€u hd (hinh 2-5) khic banh xe kiéu kin 1a khong c6 dia truGce, cdc cdnh
13p sat v6i vd bom (c6 khe hé nhd). Banh xe ki€u hd thudng diing v6i nhitng bom
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chat 16ng c6 hat (bom bun dit, bom cdt séi...). Poi khi cdc loai bom gi€ng khoan
ciing st dung banh xe cong tdc ki€u hd.

Banh xe dan nu6c vao hai phia (hinh 2-6) c6 hai dia ngoai va mot dia trong. Bac
1dp truc & dia trong. Banh xe nudc vao hai phia thudng dung véi nhitng bom c6luu
lugng 16n né 1am cho dic tinh lam viéc cia bom tdt hon. VGi cdch din nudc vao
banh xe nhu vay s& khong giy ra luc huéng truc khi bom lam viéc va cho phép bo

tri hai 6 truc & hai phia banh xe 1am ting dd cing virng cia bom

2

PR 1|

N\

D

Hinh 2-6: Bdnh xe cong tdc kiéu kin, ddn nudc vao hai phia.

Banh xe cong tic clia bom ly tim thudng c6 6 — 8 canh. Vi nhitng bom dung dé
bom chat 18dng ban, bom bun di't c6 cdnh banh xe it hon, thudng c¢6 1-4 cdnh.

Kich thudc phan din dong clia banh xe dugc xdc dinh nhd tinh todn thuy dong.
Bénh xe chiu tic dung cta nhiéu luc: phan luc dong chdy, luc ly tim va néu banh
xe ldp cing trén truc thi cdn c6 phan luc tdc dung tai chd ldp.

Ngoai viéc thod man cdc yéu cau vé€ thuy dong clia phan din dong va do bén co
khi, viéc thi€t k&€ bdnh xe phdi tao nén dang thuin 1di cho viéc dic va gia cong co
khi. Cong nghé dic ngay nay cho phép ché tao banh xe cdng tdc c6 phan dan dong
vdi @6 chinh xdc cao va bé mit cdc rinh sach, khong cin phai gia cong thém nita.
Trudng hdp dic biét, doi khi ngudi ta ding banh xe dic k€t hgp vdi han.

Vat liéu ch€ tao banh xe cong tic ctia bom phai dap ng duoc cic yéu ciu vé td
hdp dd bén co hoc, dd gidn nd, tinh chdng 4n mon va chdng mai mon cao.

Tinh chit co hoc ciia vat liéu phdi ddm bdo do bén clia binh xe khdng nhitng
trong cdc diéu kién 1am viéc binh thudng ma ci trong cdc ché dd dic biét c6 thé
xudt hién khi 1am viéc. Vat liéu khong nhitng phai bén ma con phai déo d€ trudng
hgp ¢6 di vat tr6i lot vao bom thi khong 1am hdng banh xe. Do khe h§ gitta banh xe
va dém chdong thAm rit bé nén banh xe c6 thé cham titc thdi vio dém. Bdi vay vat
liéu banh xe phai cé tinh chdng mai mon tdt. Ngodi ra banh xe c6 thé bi han gi do
tinh chat hod hoc va vi sinh vat cda nudc. Van td¢ dong chdy rat I6n trong banh xe
va khe hd cla dém chdng thAim tao nén diéu kién ra't xdu cho sy 1am viéc clia vat
liéu vé miit in mon va han gi. VAt liéu banh xe phdi c6 tinh dic t5t va dé dang gia
cong cd khi.

12
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Pa s6 cdc trudng hgp banh xe cong tic ch€ tao bing gang xdm. Bom diung dé
bom hod chd't ché€ tao biing gang silic, nhugc di€m ciia loai vat liéu nay I rat don.

Nhitng may bom 16n , 4p luc cao, badnh xe ché tao biing thép khong gi.

Nhitng bom bom chat 16ng ¢6 chita bot (bom nao than bun, bom bun dat...) bdnh
xe ch€ tao bing thép mangan c6 nang cao dd cing.

Trong thdi gian gan ddy, ngudi ta c¢6 sit dung chi't déo, loai vat liéu c6 do bén cd
hoc tudng d6i cao va chiu dugc tic dung clia moi trudng khi thuc dé€ ché tao banh xe
cong tic.

24.2. 6ng vao

Ong vio c6 nhiém vu din chit 18ng vio banh xe cong téc vdi t3n that thiy luc
nhd nha't vd phin bd déu van tdc dong chdy theo ti€t dién w6t cia miéng hit.

Céc bom thudng dudc ché tao vdi ba loai dng vio: ki€u chép huéng truc (hinh 2-
7a), ki€u 6ng cong dan nudc vao tir phia bén (hinh 2-7b), ki€u nita xodn (hinh 2-7¢).

Ong vao ki€u chép hudng truc 13 loai don gidn nhat va c6 tn that thuy Iuc it
nhat. Loai nay dugc 4p dung khi bdnh xe clia bom bd tri theo ki€u conson. K&t ciu
ong theo ki€u nay lam ting kich thu6c mdy bom theo chiéu huéng truc.

" G

Hinh 2-7: So dé cdu tao b phdn din dong vao bdnh xe cong tdc bom ly tam.
a-Kiéu huong truc; b-Kiéu dén nudc vao tir phia bén; c-Kiéu nita xodn

Ong vao ki€u din nudc tir phia bén t8n that thuy Ivc 16n hon cd nhung ddm bo
cho mdy bom 1am viéc chic chin, viéc bo tri 6ng hiit, Sng d4'y thuin tién.

Ong vao ki€u nita xodn k&t cau phifc tap va tn tha't thuy luc 16n so véi loai chép
huéng truc. Nhung 6ng vao loai ndy cho phép gidim nhd kich thudc bi€n dang mdy
bom theo chiéu truc va rit thuin 1gi khi stt dung cho bom nuéc vao hai phia, bom
nhiéu c4p.

24.3 6ng thao dong

Ong thdo dong c6 nhiém vu din cht 18ng sau khi ra khéi banh xe cong tdc vao
ong diy. 6ng thdo dong phdi ddm bdo dudc hai yéu cau:

Thit nhat 1a bdo ddm dong chdy do6i xing so véi truc khi ra khoi banh xe cong téc,
do d6 tao diéu kién cho dong chdy tudng ddi 6n dinh & viing banh xe cong tic.

Thit hai 12 bi€n ddng niing clia dong chdy & sau banh xe cong tdc thanh th€ ning.
Binh thudng & phan loe clia 6ng thdo c6 tir 1/4 - 1/5 cot nuSc dong ning clia banh xe

13
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bi€n thanh cdt nudc tinh. 6ng thdo dong 12 mdt bd phan rit quan trong cia phian
din dong, n6 4nh hudng 16n dé€n sy hoan thién ky thuat cia bom.

Ong théo dong thudng c6 ba loai chinh : Ong thio ki€u xodn (hinh 1-1), ng thdo
ki€u canh (hinh 2-8), 6ng thdo ki€u vong khuyén.

6ng thdo dong thudng c6 ba loai chinh : 6ng thao ki€u xodn (hinh 1-1), ng thio
ki€u cdnh (hinh 2-8), 6ng thdo ki€u vong khuyén.

Ong thio ki€u xoin (budng xodn) gdm mdt rinh xodn cé tiét dién bat ky hoic
ti€t dién tron va 6ng loe. Theo chiéu dong chdy trong rinh xoin, dién tich ti€t dién
ting dan theo sy ting luu lugng, con van tdc trung binh cda dong chdy thi lai gidm
dan. Sy giim van tc chd y&u x3y ra & phian 6ng loe sau rinh xoin. Ong thio ki€u
xodn ¢6 dang chdy lugn hoan thién, hiéu suit thuy Iuc cao, két cdu don gidn. N6
dudc st dung rong rai khong chi 8 bom mot cAp ma ci & bom nhiéu cip.

Ong thdo ki€u canh vé& nguyén tic lam viéc cling gidng dng thdo xodn, sy khdc
nhau chd y&u clia chiing 13 vé ciu tao va cong nghé gia cong. Ti€t dién ong thdo
canh c¢6 dang chit nhit, thuin tién cho viéc gia cong co khi. Trong 6ng thdo cdnh c6
mot s6 rinh nim theo vong tron, mdi rinh gdm xodn abc va xodn loe bede. V& mit
thuy luc, 6ng thdo cdnh c6 nhiéu nhugc diém hon so véi dng thdo xodn. Khi ché do
lam viéc thay ddi trong 6ng thdo cdnh xuat hién tdn that cuc bo do dong chdy chdy
vao dng thdo bi 1éch hudng so véi tinh todn. Vi thé 6ng thdo cdnh chi dung trong
mot s6 k&t cAu bom nhiéu cAp.

6ng thao ki€u vanh khuyén 12 mot ranh ti€t dién khong thay ddi nim xung quanh
clra ra clia banh xe cong tdc. Loai 6ng thdo nay ding cho nhitng bom bom ch4t 16ng
ban. Do tiét dién vong rinh khuyén khong thay ddi nén van tdc chuyén dong trung
binh ctia chat 16ng & cdc ti€t dién khdc nhau sé khic nhau, tinh chat doi xitng cia
dong chdy bi pha v, dAn dén sy ting ton thi't thuy luc.

2.4.4. Truc bom

Truc bom thudng ch€ tao bing thép néu bom lam viéc véi chat 1dng ¢ chia

chat An mon, truc ché tao bing thép khong gi, kich thudc truc xdc dinh tir diéu kién
bén, tir dd bi€n dang cho phép dudi tic dung clia tdi trong dong va tinh va tir gid tri

tdi han clia s6 vong quay.

B4nh xe cong tdc dugc cd dinh trén truc nhd then va dai 6c dinh vi. Trong nhiéu
trudng hop, trén truc 1dp 6ng bao bdo vé d€ chdng sy an mon va sy mai mon. G mot
dau truc c¢6 14p banh dai hoic nita khép ndi d€ ndi vdi truc dong cd dién.

14
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]

Hinh 2-8: So dé éng thdo kiéu cdnh

2.4.5. 0 truc

6 truc c6 thé dung & bi hoic & trugt d€ chiu tai trong hudng tim hodc huéng truc
tdc dung l€n roto. Chon ki€u & truc nao phu thudc vao van tdc quay G ngdng truc,
phu tdi va cong du trit @€ bom lam viéc. O bi ¢6 kich thudc nhd gon, 1dp rdp don
gidn, thay thé d& dang nhung tudi tho kém & trugt. Nhitng bom ¢ 16n, quan trong va
quay nhanh, thudng diing 6 trugt cé trang mot 16p babit. Trong nhiéu trudng hgp khi
bom 1am viéc vdi nu6c lanh, ngudi ta diing 6 truot 16t cao su tdng hgp.

2.4.6. Vo bom

Tuy thudc vio tng suit cd hoc, vd bom cé thé dugc ché tao bing gang hoic thép.
V4 bom bao gdm nhitng bd phan d€ din va thdo dong chiy ra khdi banh xe va ciing
dé ndi cic chi ti€t khong chuyén dong thainh mot khdi chung. Phidn din dong & bom
c6 dng thio ki€u xodn thudng dugc ché tao lién véi vé dic. P&u d6 1am rinh c6
dang thuin 1gi vé mit thuy dong va viéc gia cong co khi dugc don gidn d&€n mic toi
da. Bom loai v xodn c6 mit ghép clia v4 thing géc vdi truc (hinh 2-3) hodc nim
ngang G cdc bdm hai ctra vao (hinh 2-9).

A;GB 0 ?‘- 4 A ‘ ﬁt_._[ ~
i OO0
N - ‘ .
: , —_— T
b L j : H y - LSS Y ‘_-"'593 )
74T i ; N P /
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2

Hinh 2-9: Mdy bom hai cita vao
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Bom nhiéu cip véi 6ng thdo
ki€u cdnh do c6 sy lip lai cia

cic chi tiét cung ki€u trong vé

= bom nén tao di€u kién thuin

ol L LAl Iy 20 o 20 (i el Tt
B 5\"?1 l l—]’ = 1gi cho viéc t0 chdc san xuit
x —hh hang loat. Trong trudng hop do

k&t ciu v thudng dugc ché tao
- tirng phan riéng biét (hinh 2-10)

Hinh 2-10: Mday bamn nhiéu cdp ghép lai theo cdc mit phzzlng
vudng géc véi truc bom. diéu d6 ddm bio dudc sy khit kin giita cdc phdn ghép clia
vd nhung giy khé khin cho viéc 1dp rdp toan bd vi viéc ldp vd va roto phdi dugc
ti€n hanh dong thoi.

Trén dau ndi 6ng hit va dng diy c6 gia cong 16 d€ ldp chan khong k& va 4p k&.
Ngoai ra & phan trén cling clia vé bom ciing c¢6 mot 16 d€ st dung khi van chuyén
va d€ modi khi cho bom lam viéc; & phan thdp nhit ciing c6 mot 156 dé€ thdo sach
nudc trong thin bom khi stta chita hodc dung bom 14au dai.

2.4.7. Pém chong thAim

Giira ctra vao ctia banh xe va vé bom c6 mot khe hd nhé d€ tranh su co sdt cia
bdnh xe vao v4. Do su chénh 4dp luc, c6 modt phan chat 1dng sau khi qua banh xe bi
quay lai miéng hiit hodc cip trudc (& bom nhiéu cip) qua khe hd nay. PE gidim nhd
lugng chat 16ng nay, tai diy ngudi ta dit nhitng vong dém chdng thim bing gang,
thép hoic dong cé thé thay th€ dugc khi hu hdng. Pém cé nhiéu ki€u: kiéu khe hd
don gidn , ki€u dic dic hoic kiéu ring cua. Khe hd gitta cic vinh dém chdng thAim
thudng ndm trong khodng 0,2 — 0,6mm.

2.4.8. Vong chen

Cau tao vong chén duge md ta trén hinh 2-3. N6 bao gdm cédc vong tip 11 va bich
ép tip 10. Vong chén c6 tic dung lam kin khe hd gitra dau ra cda truc va v bom,
tranh khong cho khi tor bén ngoai xdm nhap vao thin bom hodc ngin nudc ti bén
trong chdy ra ngodi (trudng hgp may bom dit thAp hon muc nudc trong bé hiit).

Vong tip dugc st dung bing mot trong hai loai vat liéu: amian hoidc acriloid c6
tAm graphit dudc didc san thinh vong hoic ép dang sdi c6 ti€t dién phi hdp. Po
186ng chit clia vong tip dudc diéu chinh bing bich ép tip.

Hién nay trong két cAu mot s6 bom, vong dém co dugc thay thé€ cho cdc vong tip.
Céc vong dém cd nay c6 tinh chinh xdc cao. Nudc duge dan tir phia ra ctia banh xe
cong tac dé boi tron va 1am kin cdc vong dém cd, sau d6 dugc hiit vao clra hit clia
may bom ma khong chay ra ngoai. Trong qud trinh vdn hanh thudng khong phai
diéu chinh hay bdo dudng cidc dém cd, ngoai viéc thay th& cdc bo phan bi gay hoic

mon.

2.5. CHUYEN PONG CUA NUGC TRONG BANH XE CONG TAC CUA BOM
LY TAM
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Hai gid thuy€&t dugc dua ra d€ khio sit chuyén dong clia chit 1dng trong banh xe
cong tic clia bom ly tAm tir khi vao dén khi ra khdi bdnh xe 1a:

- B4anh xe c¢6 canh nhiéu vo han.

- Ch4t16ng bom la chat 16ng ly tuwdng.

Nhu viy c6é nghia 12 quy dao chuyén dong clia cdc phan tir chit 16ng 13 nhitng tia
song song c6 dang cong trung v6i dang cong clia cdnh. P& nhin dudc su chuyén
dong clia chat 18ng trong bdnh xe cong tdc ding vdi thyc t&, cin c¢6 su hiéu chinh
hop ly.

Gia st da biét cdc kich thudc hinh hoc clia banh xe, Ivu lugng ly thuyét Q,,, toc
dd quay n. Ch4t 16ng vao banh xe cong tdc v6i van tdc tuyét doi C, . Gid tri van toc
khong ngirng dudc ting 1én khi chat 16ng chuyén dong qua cdc rinh clia cdc banh xe
cong tic va dat dé€n gid tri C, tai cta ra. Khi chuyén dong quay theo banh xe cong
tdc vdi van tdc vong U, chuyén dong tinh ti€n doc theo bé mit cianh vdi van tdc
twong doi W.

Su vao binh xe ctia dong chay:

TruSc khi vao banh xe, dong chdy chuyén dong theo chiéu huéng truc. Khi bit
dau vao banh xe, dong chdy c6 su ddi chiéu tir huéng truc sang huéng tam.

Tai clra vao clia banh xe, van téc vong clia cdc phin tif chi't 16ng:

2D,n
- 65 = @R, 2-1)

1

Van toc tuong ddi W, c¢6 phuong ti€p tuyén véi cdnh tai mép vao, tao véi tiép

tuy€n vong tron ban kinh R; mot géc By, ¢6 hudng ngude véi van tdc vong U;. Van
toc tuyét doi C, bing téng hinh hoc van t&c tuong d6i W, va van tdc vong Us:

W, +U, (2-2)

O
I

Hinh 2-11: So do véc to van téc
D6 thi van toc clia cdc phan tir chat 16ng khi bt ddu vao va ra khdi banh xe cong
tdc dudc bi€u dién trén hinh 2-11 véi cdc ky kiéu:
o — Goc gitta C va U.
C, — Thanh phan van t&c huéng kinh (con goi 1a van toc kinh tuyén).
Cy — Thanh phin quay theo cda van toc tuyét ddi .

17



BOM-QUAT-MAY NEN LY THANH HUNG

Gi4 tri van toc hudng kinh xdc dinh theo cong thic:

Cy = O (2-3)
Db gy

Trong d6: @, — hé s& co hep do tinh d&€n chiéu day cdnh tai ctta vio, cé thé 13y
0,75 v6i nhitng bom nhd dén 0,83 d6i v6i nhitng bom 16n.

Tai mép vao clia cdnh, tri vin tdc dong chdy cé thé bi mat lién tuc, chuyén tiép
dot ngot tir gid tri nay sang gia tri khac, gy hién tugng va dap khi chay vao canh.
Khi d6 sé& 1am gidm cot 4p do banh xe tao nén. PE ngin ngira va dip khi chat 16ng
chdy vao banh xe, trong thi€t k€ ché tao phai ddm bdo cho C,y = 0, huéng cia van
tdc W, phdi ti€p tuy€n v6i mép vao clia canh, hudng clia cdnh phdi nghiéng vdi van
toc tuong d6i W, mot géc v = 3 + 8° & ché& d6 tinh todn, con nhitng trudng hop dic
biét c6 thé 14y 16n hon (dé€n 15°).

Su' ra khoi banh xe ciia dong chay:

Khi ra khdi banh xe, cdc thanh phin van téc cla dong chdy ciing tuong tu khi
vao. Thanh phan quay ctia vin t&c tuyét d6i C,y khi chuyén tir viing trong ra ving
ngoai clia banh xe cong tic trong su gidn doan vi dudng di ctia dong chdy khong bi
tic dung cda ngoai lyc nao va né chuyén dong ty do theo qudn tinh. Thanh phin
huéng kinh clia van téc tuyét doi:

C2r = Qlt
D,b,p,
Trong d6:¢, — hé s& co hep do cdc cinh & clra ra. Gia tri ¢, c6 thé 14y tir 0,9 d6i
véi nhitng bom nhé dén 0,95 ddi véi nhitng bom 16n.
Van toc tuong d6i W, theo sd dd sd cdnh nhiéu vo han ciing ¢6 huéng ti€p tuyén
véi mép ra clia canh tao vdi phuong van toc vong U, dudi mot géc ¢, theo chiéu
ngudc vSi chiéu van tdc U,. Tir d6 thi van tdc (hinh 2-11) ta c6:

(2-4)

C
W. = . 2r i
? Sing, (2-5)
Va van tdc vong:
7D, N
U, =20 aR, (2-6)

Téng van toc tudng d8i W, va van tdc vong U, 1a van tdc tuyét ddi C, Chi€u van
toc tuyét d6i C, 1én phuong van tdc quay U,c6 thanh phian quay clia van tdc tuyét
d6i C,, .

Trong tinh todn ta coi nhu bdnh xe c6 s& cdnh nhiéu vd han va gid thuyét 1a
huéng clia van t6c tuong doi khi ra khoi banh xe trung véi ti€p tuyén tai mép ra cua

canh con gid tri Cy, 12 hiing s tai moi di€ém clia cita ra. Nhung trong diéu kién s&
céanh hitu han, van tdc tuong ddi & clra ra s€ khdc nhau va gia tri trung binh clia né
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s& chéch khéi huéng ti€p tuyén vdi canh vé phia géc B nhd hon. Piéu d6 1am gidim
thanh phan quay clia van toc tuyét ddi Coy 50 v6i Coye.

A

B

27

1

|

|

2 |
w15 by |
|

|

|

|

|

i

Hinh 2-12: 5o do vin téc dong chdy khi ra khéi
bdnh xe vdi s6 cdnh hitu han
2.6. PHUONG TRINH CO BAN CUA BOM LY TAM

Phuong trinh ¢d bdn clia bom ly tAm chinh 13 phuong trinh cot 4p 1y thuyét.

Phuong trinh ndy dugc thanh 1ap dva trén gid thuyét : Chat 16ng 1a chat 18ng 1y
twdng va banh xe cong tic c6 s6 canh nhiéu vo han. Piéu d6 c¢6 nghia 12 dong chdy
trong banh xe cdng tic gdm cdc dong nguyén to song song vdi nhau va song song
v6i bé mit cdnh bianh xe. Con vin téc cda ching tai moi di€ém cdch tim mot
khodng nhu nhau thi nhu nhau.

Ung dung dinh 1y c¢o hoc vé bi&n thién momen dong lugng véi dong chit 18ng
chuyén dong qua banh xe cong tic, c6 thé phit bi€u nhu sau:

Bién thién mdmen ddng lugng clia khdi chat 16ng chuyén dong qua banh xe cong
tic trong mot don vi thdi gian d6i v6i truc quay clia banh xe bing tdng momen
ngoai luc tic dung 1én khdi chat 16ng d6 ddi vdi truc quay, titc 1a bing momen xoin
trén truc banh xe cong tac.

Khio sat mdt dong nguyén t6 chuyén dong qua banh xe cong tic clia bom ly
tam (hinh 2-13).

Hinh 2-13: So do véc to vin tdc
19
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xdc dinh dd bi€n thién momen dong lugng clia khoi chat 10ng giita hai ti€t dién
vao (1-1) va ra (2-2) ddi véi truc quay. N€u dong nguyén t6 ¢6 luu lugng dQ thi
dong lugng clia né tai ti€t dién 1-1 1a:

dK, = dmC, = ngc1
Va tai ti€t dién 2-2 1a:
dK, = dmC, = £.dQC,
g

Momen ddng lugng clia dong nguyén t6 d6i v6i truc quay clia badnh xe cong tic
tai tiét dién 1-1 va 2-2:

dM1 = dKlll = Z dQC1R1COSO(,1
9

dM, = dK,l, = ngCszcosaz

Bién thién moémen dong lugng trong mdt don vi thdi gian clia dong nguyén to
chat 1dng bing hiéu mémen dong lugng tai ctfa ra, clta vao clia banh xe cong tic:
AM = dM, — dM, 2-7)

AM = ng (CyR,c0sa, — C R cosa) (2-8)
Theo gid thuy€t néu trén, bi€n thién mdmen dong lugng clia toan bo khdi chat

18ng chuyén dong qua banh xe cong tdc trong mot don vi thdi gian biing tdng bién
thién mémen dong lugng cida tat cd cdc dong nguyén to:

2AM = ZZdQ(CZchosaz - C4R;cosa)
g

= gQ,t(Cszcosocz- C,R,cosa.;) (2-9)
Goi M, 1a mdmen ngoai lyc titc 12 mOmen xoédn trén truc banh xe cong tdc thi:
M, = 2AM
M, = %Q,t (CyR,c0s0, — CiRcosay) (2-10)

Nhan hai v& cda phudng trinh v6i van téc géc o, nhan dudc:

Mo = gQ,t (CyR5c0s0, — CiRcosay) (2-11)

3 day Mo chinh 12 cong sut st dung d€ bi€n thanh niing lugng ciia chat 18ng.
Mo = yQuHjw (2-12)

Trong do:

Qy — Luu lugng 1y thuyét cia may bom;

Hj., — Cot 4p 1y thuy€t cila mdy bom tng v6i s& canh banh xe nhiéu vo cling.

Tu phuong trinh (2-11) va (2-12) rat ra:
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oR,C, cosa., —wR,C,Cosa
o = 2V2 2g 11 1 (2-13)

H

oR, =U,
oR; =U;
Cycosa, = Coy
Cicosa; =Cy
Thay cdc gia tri vao phudng trinh (2-13):
HItoo _ Uzczu _U1C1U
g
Phuong trinh (2-14) 1a phuong trinh 1y thuy€t co bdn ctia bom ly tAim do nha bac
hoc Ole tim ra.

(2-14)

Trong hau hét cdc mdy bom, ngudi ta c6 ging ddm bdo cho thanh phin van tdc
CIU = 0. Khi do:

U.C
Hy, = 2g = (2-15)

T phudng trinh c¢d bdn clia bom ly tAm thdy ring, mudn ting cdt 4p cda bom thi
ting van tdc U, bing cdch ting dudng kinh cla banh xe cdng tdc hoic ting toc do
quay clia banh xe, ting thanh phan van tdc C,y nhd gidm géc a, va B..

Cot 4p thuc t&€ clia bom ly tAm nhd hon cdt 4p 1y thuyé&t x4dc dinh theo phuong
trinh co ban (2-14) hoidc (2-15). Do:

-Bom 1am viéc vdi chat 1dng thuc nén tdn tai sitc can lyc. PE khic phuc stc cin
nay, mdt phan 4p luc clia bom bi tiéu hao di.

- Khi 1ap phuong trinh co bdn da coi banh xe cong tdc c6 sd cdnh nhiéu vd han.
Thuc t& s6 canh banh xe 13 hitu han. Vi vy, quy dao chuyén ddng clia mot s6 phan
tr cha't 16ng bi 1&ch di so vdi dang cdnh 1am gidm nhd van tdc tuyét d6i hodc thanh
quay ctia van toc tuyét ddi. Piéu dé 1am cho 4p luc mdy bom bi gidm di.

Theo két qua cong trinh nguyén ctu cda S.S.Rudnhiev va G.F. Pabxcuna, dé ké
dé&n 4dnh hudng clia s6 canh hitu han va sy 1am viéc cia bom vdéi chdt 16ng thuc, cot
4p thuc t&€ ctia bom dudc xédc dinh theo cong thic:

H = Kn,Hps (2-16)

Trong do:

H — cot 4p thuc t&€ cla bom (m);

Ny — hiéu suat thuy lyc cia mdy bom, tuy vao két cAu chat lugng ch€ tao ma gia
tri cia né nim trong khodng 0,8 — 0,95;

K — Hé s6 tinh dé&n sd cdnh hitu han.

Theo k€t qua nghién cttu cia vién si G.F. Pabxcuna nim 1931 thi:
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K = 1 . (2-17)
1422 =
YA
R
M
R,

Trong do:

@ - Hé s0, tinh theo cong thitc: ¢ = (0,55 — 0,65) + 0,6sinf,

Hé s6 nhd 14y d6i véi bom cé hé sd ty toc thap. Hé s6 16n 1dy doi v6i véi bom cé
hé sd ty tdc cao. Hé s6 hiéu chinh nay con 14y phu thudc vao d6 nham bé mit phian
din dong clia banh xe, 6 nhdm 16n thi 14y hé s hiéu chinh I6n.

z — SO cdnh bdnh xe cong tac.

R; — Bdn kinh cta vao banh xe cong tac (m).

R, — Ban kinh ctta ra banh xe cong tac (m).

PE tinh gan ding gid tri cdt 4p do bom ly tdm tao ra, ¢6 thé 4p dung cong thifc:

2
H= aU—2 (m)
9
Hay:
H = 0,00028 o. D*n?. (m) (2-18)
Trong do:

o — Hé s6 cot dp. Cdc bom c6 bd phan din dong ra ki€u xodn thi o = 0,35 -0,5

Bom c6 b phan ddn dong ra ki€u canh thi o = 0,45 — 0,55.

D - Pbudng kinh ngoai cia banh xe (m).

n— Toc do quay clia banh xe (vg/ph).

g — Gia toc trong trudng (m/s>).

2.7. ANH HUGNG CUA KET CAU CANH PEN COT AP CUA BOM LY TAM

k&t ciu clia badnh xe cdng tdc nbi chung va cianh banh xe cong tic néi riéng c6
dnh hudng quyét dinh dé€n cdt 4p cia mdy bom ly tAm. Hinh dang c4dnh chi y&u phu
thudc vao géc 3 va goc B,.

Nhu da khdo sdt & muc 2.6, cot 4p ctia bom c6 thé dat tri s 16n nha't khi tam gidc
van tc & clra vao 1 tam gidc vudng (o; = 90%). Theo phudng trinh ¢d ban ctia bom
ly tim (2-15) thi géc B; khong dnh hudng truc ti€p dé€n cot 4p clia bom. Tuy vay,
néu tri s6 B; khong hgp 1y s& giy hién tugng va dap cia dong chdy véi cdnh tai cita
va0, 1am gidm hiéu sudt va cot 4p ctia bom. thudng thi f; = 15° - 30"

Theo phuong trinh cd ban :

H, = U,Cy
g
Tu tam gidc van tdc (hinh 2-13) ¢6:
Cyy = U, — Cycotgf3s (2-19)
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Nhu vay gid tri clia gbc B, c6 dnh hudng tryc ti€p dén tri s6 va phuong cdc thanh
phin van téc clia dong chat 1dng tai clta ra banh xe, do d6 dnh hudng quyét dinh
dén cot 4p clia mdy bom.

Gi4 tri géc B, quyét dinh kiéu banh xe (hinh 2-14).

Khi:

B> < 90°, c6 cdc canh cong sau (hinh 2-14a);
B> =90°, cdnh c6 mép hudng ra tim (hinh 2-14b);
B, >90°, cdnh cong trude (hinh 2-14c).

Theo cong thic (1-3) c6 thé viét dude phuong trinh cot 4p dong do banh xe cong

tic cia bom ly tim tao nén:

C2-C/
He. = —229 : (2-20)

Trong do:
C, — Van tc dong chdt 18ng tai ctta ra clia banh xe;
C, — Van tdc dong chdt 18ng tai ctta vao bdnh xe.

Bom ly tim thudng dudc ché tao c6 géc oy = 90° nén C; = Cy, va ngudi ta ¢§ ging
ddm bao cho thanh phan van tdc hudng kinh C, hau nhu khdng thay ddi tir cita vao
dén ctta ra clia banh xe.

Vi thé:
C =C,=Cy (2-21)

Theo (2-20) ¢6 cot dp dong:

CZ2 — C22r

29
Tur tam gidc van toc (hinh 2-13) ¢6:
C; —Cu =Cy

H,, =

[>e]

2
H — CZU
Theo phuong trinh co ban c6:

R _U2C2U
H=H, +H, =%

- N . 2 A - A 2 2 - R 2 X A
Khao sdt tirng loai banh xe c6ng tic tao nén véGi cdc ki€u canh dan trén.

Trén hinh 2-14, cdc dd thi vécto van tdc xay dung cho ba ki€u banh xe dd néu

trén vdi dicu kién: ching c6 géc By, kich thude & cra vao, luu lugng, s& vong quay
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Hinh 2-14: cdc kiéu b6’ tri cdnh bdnh xe cong tdc.

a- Cdnh cong sau; b- Cdnh hudng tdm; c- Cdnh cong trudc.

lam viéc n, dudng kinh ngodi clia banh xe D, Ia nhu nhau, ¢6 van t6c vong U, biing
nhau.

Khi f, < 90": Coy< U,

Nén: C%y < U,Coy

C22U <1U2C2U
29 2 ¢

Va:

Itoo

Do dé: Hg, < 5 (2-22)

Nhu vdy, banh xe cong tdc cia mdy bom c6 cdc cdnh cong sau tao nén cOt dp chu
yé&u 1 cot 4p tinh.

Khi B, = 90°; Cuw=U,
C: 1U.C
Nén: C2%y = UyCopy va 225 =5 Zg =
H
Do d6: H, = % (2.23)

Nhu vay, banh xe cong tic cia mdy bom c6 cdc canh hudng tim tao nén dp ddng
bing cot 4p tinh va biing ni¥a cot 4p todn phan.

Khi B, > 90°: Cyu>U,
szu S luzczu
Nén: 29 2 g
H lto
Do dé: Hg, > 5
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Ca W, Ca

Ca.

1

2 B a< 50° B 2= 50"

o T Cm

Wa=Ca,. C

N =90
Uz=Cum U
Hinh 2-15: do thi véc to van toc.
a- Cdnh cong sau; b- Canh huong tdm, c- Canh cong truoc.
Nhu vay, khi cdc cdnh cong truSc cdt 4p toan phan do bianh xe bom tao nén chi
yéu la cot 4p dong. Trong trudng hgp C,y = 2U,, cOt 4p tinh sé bing 0:
Hiw =Hjo - Hioo ,
H.. =12U2U2 - (2U,)
2 29
Néu ti€p tuc ting géc B, 1én nita thi C,y > 2U,, lic d6 cot 4p tinh s& c6 gid tri Am.
Trong thuc t€ bom khong thé 1am viéc dudc véi cot ap tinh H; < 0, vi khi d6 chic
ning d4y chat 18ng cia bom hoan toan khong cé.
Do thi (hinh 2-16) bi€u thi mdi quan hé
gifta cot 4p 1y thuyét cda bom va géc ra B, H
cho thdy: géc B, cang 16n thi cot 4p ly
thuyé&t clia bom cang 16n, kh3 ning truyén
ning luong cho chit 16ng cang nhiéu. A
Nhung trong ky thudt phai chui y giai
quyét 1am thé nao dé kha ning truyén ! Y
ning lugng cho chat 1éng 1a Igi nhit va ‘ \
ddp Gng dugc cdc yéu cdu 1am viéc khic &~ 50" o @
nhau vé cot ap dong va coOt ap tinh. Bom
ly tam thudng lam viéc trong pham vi c6
quan hé cdt dp tinh va cdt 4p toan phan:
H; . = (0,7 + 0,8) Hy »
(2-25)
Ung v6i géc ra B, = 15 + 30°, trudng hgp dic biét c6 thé 18y B, = 50°. titc 1a cdnh
ctia bom ly tAim bao gid ciing c6 dang cong sau (B, < 90°).

=0 (2-24)

\

H, =H,

H,

H,

Hinh 2-16: Quan hé ciia Hy,voi géc [
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Nhiém vu clia mdy bom 13 tao nén cot 4p tinh 12 chd y&€u. B4anh xe cdng tdc véi
cdc cdnh cong sau cho phép nhan dugc truc ti€p phan 16n cdt 4p dudi dang cot 4p
tinh. Kénh gifta cdc cdnh cong sau bi€n dbi déu hon so vdi cdc banh cong trudc nén
ton that thuy luc khi chit 16ng chuyén dong qua cic kéng nhd hon, viéc dic cic
canh ciing dé dang hon. N&u st dung cdc cdnh cong trudc, phdi bi€n ddi cot 4p dong
thanh cot 4p tinh. Piéu d6 gay khé khin , phifc tap cho viéc ché tao va giy tdn that
thuy lyc khd 16n khi bom lam viéc.

Vi nhitng 1y do trén, trong linh virc ché tao bom déu dung ki€u cdnh cong sau.
Ki€u cdnh c6 mép ra huéng tAm va cong trudc dude sit dung rong rai trong may nén
khi va quat gié.

2.8. LUU LUGNG CUA BOM LY TAM

2.8.1. Luu luvgng Iy thuyé&t

theo phuong trinh luu lugng, luu lugng 1y thuyét ctia bom ly tAm dudc xdc dinh
theo cong thic:

Qi =F Cry

Trong do:

F — Dién tich ti€t dién udt clia dong chiy;

Cry, — Van tdc trung binh ctia dong chiy, thing géc vdi tiét dién F.

Dién tich ti€t dién wdt cia dong chdy khi ra khéi banh xe cong tic bom ly tAm
chinh 12 dién tich ctta ra banh xe. N&u cho ring b4anh xe cong tic c6 sd cdnh nhiéu
vO cung va mong vO cung thi dién tich nay c6 thé tinh nhu dién tich mot mit tru

_(hinh 2-4) ¢6 dudng kinh D,, chiéu rong tnh b,
F = nD,b, (2-26)

Van toc thing géc vdi ti€t dién cda dong chdy tai cifa ra cia banh xe chinh la
thanh phan van tdc huéng kinh:

C,, = C, sina,

Theo so d6 s6 canh nhi€u vo han, thinh phan van tdc ndy c6 gid tri nhu nhau tai
moi diém cta tiét dién dong chdy & clra ra banh xe.

Luu lugng 1y thuy€t ctia bom ly tim dudc tinh theo cong thic:

Qr=7m Dy by Cy (2-27)
Hoic tinh tai ti€t dién vao ctia banh xe:
Qi=7nD; b Cy;

2.8.2. Luu luvgng thyc t&

Do binh xe cong tic c6 s6 canh hitu han va do tdn thit trong qué trinh lam viéc
nén luu lugng thyc t€ cia mdy bom nhd hon luu lugng 1y thuyét. Nhitng tdn tha't luu
lugng nay dugc dudc ké dén qua mot dai lugng dudc goi 1a hiéu suat thé tich 1.
Luu lugng thuc t€ clia mdy bom xdc dinh theo cong thifc:

Q=1 Qx (2-28)

Giad tri hiu suat thé tich thudng nim trong khodng 0,95 + 0,97.

2.9. CHIEU CAO HUT
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Chiéu cao hit 1a dic tinh vé mit xdy dung cia may bom , né6 quyét dinh cao trinh
bd tri t6 mdy trong tram bom. Vi thé né c¢6 dnh hudng dén gia thanh xay dung nha
tram. V€& chi€u cao hit cé hai khdi niém: chiéu cao hinh hoc va chiéu cao hiit chian
khong gidi han.

Chiéu cao hiit hinh hoc 13 hiéu cao trinh truc bom va cao trinh mit thodng tu do
trong bé hit (hinh 2-17):

P77

h
Hww=2,-2,
X 12 YN . L4 oo Paoos e A
Chat long chuyén dong tu mat thodng tu do c6 4p sudt - vao dé€n banh xe cong
/4
tdc ctia bom 14 do th€ ning ban diu. Cong dé
ning lén chiéu cao H";, 12 khic phuc stc cén 1 /\I &
trong 6ng hiit h, s& lam gidm trit ning trong T T
chat 16ng do d6 4p suit trong chdt 16ng tai cita ﬁ;m,,
s g o o P A o 7
vao banh xe gidm dén -1PJ chénh gitra dp { 7
suat khi quyén trén bé mit bé hiit va 4p suit f 7
tuyét doi tai clra vao banh xe cong tic goi 1a 1.1 F ,
dd gidm chan khong hay chiéu cao hiit chan e = e aEEELT
khong, dugc do bang chan khong ké: é'f W
7 A vV
P-P 7 ,
H:k =2 - ’(m) A v
/4 ? 2

Trong do:

P, — Ap suit khi quyén (kG/m2).

P, — Ap suit tai ctta vao banh xe (kG/m?2).

y - trong lugng riéng clia chat 16ng (kG/m3).

(V61 nuée y = 1000 (kG/m3).

H", — Chiéu cao hiit chian khong (m).

Chi€u cao hiit chin khong cho phép céc loai bom khdc nhau thi khdc nhau,
n6 c6 thé cé gia tri Am hodc duong va do nha may ché tao xac dinh, ghi trong 1y lich
bom.

Cic gi4 tri nay c6 thé xdc dinh bing phuong phap tinh todn.
Vi€t phuong trinh Becnuli cho mit cit 1-1 va 0-0 (hinh 2-17) ta ¢6 :

Hinh 2-17: Xic dinh chiéu cao luit.

P, VZ P A
7""+£:71+ H,:‘h+2L+hh

Trong do:

Vo — Van tdc dong chdy & mit thodng tu do trong bé hiit chdy d&€n dng hiit (m/s).
H;, — ton that thuy luc trong 6ng hiit (m),

V, — van toc dong chiy tai cira vao bdnh xe (m/s).

., . A ~ A 2 A 7 2 2 N A V
Gid tri van tdc Vo rat nho nén c6 thé bo qua thanh phan 2—0
g
Do vay:
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_ 2
H:hzzl_zozpa Pl_hh_\L (2-29)
y 29
V2
Hay: HL =H] —h — =1 (2-30)
29
Tir d6 tinh cong thic chiéu cao hiit chan khong:
VZ
H =H" +h +—2 2-31
ck hh h Zg ( )

D€ khong x4y ra xam thuc, chiéu cao hit chan khong gidi han cia mdy bom phai
nhé hon gid tri tinh theo cdng thitc (2-31) mot lugng du trit chdng xAm thuc

Ahkl
HEy = H'g — Ahy (2-32)

Gi4 tri chiéu cao hiit gi6i han ghi trong 1y lich bom hoic s6 tay mdy bom thudng
dugc xdc dinh theo diéu kién 4p sudt khi quyén biing 10mH,0 va nhiét d6 chi't 16ng
12 20°C, néu diéu kién l1am viéc khac di thi do dy trit chéng xam thuc ciing khdc di.
Liic d6, chiéu cao hiit gidi han clia bom dugc xdc dinh theo cong thifc:

P
HE =[HY | —10+7a+o.24— hy, (2-33)

Trong do:

[ thck]s - Chiéu cao hiit chan khdng gidi han, tra theo 6 tay mdy bom (m);

R. Ap suat khi quyén tuong tng véi cao trinh bd tri mdy bom (m), gid tri nay

4
dudc tra theo bang (2-1).

0,24 - Ap sut hod hdi ctia nuc & nhiét do 20°C (m).

hy, - Ap sud't bdc hoi bdo hoa ctia chdt 16ng & nhiét do t (m). Gid tri ndy dudc tra
theo bang (2-2).

10 - Ap suat khi & diéu kién binh thudng (m).

Bang 2-1: Gia tri ap suit khi quyén p,/y theo cao trinh miit dat
Cao trinh

-60(¢ O 100{ 200{ 300| 400| 500{ 600| 700| 800 | 900| 1000 1500 200(
mit dat, (m

P
7a,(m) 11,3 10,3 10,2 10,1 10 | 9,8 9,7 19,6 |9,5(9,4 |9,3(9,2

Bang 2-2: Gi4 tri 4p suat boc hoi bao hoa hy, theo nhiét do nuéc

t.(’c) 5 10 20 |30 40 50 60 70 80 |90 |100

Hyp(m) 0,09 10,12 10,240,433 [0,75 1,25 12,02 [3,17 [4,82|7,14 10,33
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Ton that cot 4p trong Ong hit gdm t6n that doc dudng va tdn that cuc bod, dugc
x4c dinh theo cong thic:

2
hy, = hy = il + zg\zl— (2-34)
g

V2
h, = 2—9(x5+2§)

Trong do6:

i — T6n tha't cot 4p don vi theo chiéu dai 6ng, c6 thé tra theo bang tinh todn thiy
luc cia Sévélep hodc dd thi & phu luc.

[ — Chiéu dai 6ng hidt (m);

Y& - Tong hé sd tdn that cuc bo;

V — Vian tdc chuyén dong cla nudc tai nhitng chd gay ra ton tha't cuc bd (m/s).

Khi lip dit mdy bom nhat thi€t phdi ddm bdo diéu kién:

H'y < [H']

J day:

H" - Chiéu cao hiit hinh hoc thuc t€ 16n nhit. Xdc dinh bing khodng céch theo
chiéu thing déng tinh tir truc bom d€n muc nudc thap nhat trong bé hit (m).

[H",,] — Chiéu cao hdt hinh hoc cho phép (m).

Tu cOng thuc (2-31), (2-32) c6:

2
[HA]=HE-h 5 (2-36)

N&u khong biét gid tri H®,. Chiéu cao hiit hinh hoc cho phép dudc xdc dinh theo
diéu kién ddm bdo khong xdy ra xaAm thuc khi 1am viéc.

Pé khong x4y ra xam thuc, 4p suit toan phan clia chi't 16ng § ctta vio banh xe
cong tic phai 16n hon dp suit boc hoi bdo hoa clia nudc mot lugng tdi thi€u bing
NSPH,.

2
ﬂ+V¢2 i+NPSHA
y 29 /4

Theo phuong trinh Beculi:

2
RW_HR +H] —hy
y 29 7
A P h th
Nén: -2 +H,, —hy> = + NPSH,
v Y
A h P th
Vi vay: H; < -2 - -2 —hy,+ NPSH, (2-37)
v Y
g day:
R. Ap sud't khong khi & diéu kién 1am viéc (m);
v
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P A A . 2 ~ 2 P 2, N A ~ oA
- _ Ap sudt bdc hoi bao hoa clia nudc & nhiét @6 lam viéc (m);
Y

hy, — Téng ton tha't 4p luc trén 6ng hiit (m).
NPSH, = NPSH + S
NPSH (Net positive suction head) — Ap luc yéu cau & cira vao hay con goi la do
du trit chdng xAm thuc can thi€t, 14y trén dudng dit tinh Gng v6i di€m lam viéc cla
may bom (m).
S —d06 du trit an toan (m)\.
2.10. COT AP TOAN PHAN CUA MAY BOM
Cot 4p toan phan cla mdy bom 13 d6 gia ting ning luong ma mot don vi trong
lugng clia chit 16ng nhan dugc tir khi vao dén khi ra khdi may bom.
H=E,-E,. (m)
2.10.1 Ap k& va chan khong k& lidp diit cung cao do
Ning lugng don vi cia dong chdy tai cra vao banh xe cong tac:

2
E1=i+VL
y 29

® o __

7 a
—_—— = ==V
—=====7
iy il Hinh 2-18: So do
A ; Idp ddt thiét bi do cot dp
E C — Chén khong ké:

A-Ap ké

Ning lugng ctia dong chdy tai cia ra banh xe cong tac:

2
E2=i+v_2
y 29
Viay c6
_ 2 _yy2
H=10% 22, e W (m)
Y 29
6dﬁy:

y - Ty trong riéng ctia chi't 16ng (kGm”).
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p1 — Ap sudt tuyét doi ctia chi't 1dng tai cifa vao cdu banh xe cong tic (kG/cm?);
P1 = Pa ~Pe-
pe — Chi 8 trén chian khong k& (kG/cm®).
p> — Ap suit tuyét d6i cta chdt 18ng tai ca ra banh xe cong tic (kG/cm?):
P2 =Pa +Pa
pa — Chi s& trén 4p k& (kG/cm2).
V1, V, — Van t6c chdt 18ng tai ctta vao, clra ra badnh xe cong tdc (m/s).
g — Gia td¢c trong trudng (m/s>).
Do d6, cot 4p toan phin clia bom sé& Ia:

V,? -V,

H =10(pa+pc)+—* Z_g (m) (2-38)

2.10.2. Ap k& dit cao hon chan khong k&
A

HLT

Hinh 2-19: Ap ké ddt cao hon chédn khong ké

VAVA

29

H =10 (pa +pc) +Z + (m) (2-39)

0] day Z 1a khodng cach theo chiéu thing ditng tinh tlf vi tri dit chdn khong k&

dén vi tri ddt 4p k€ tinh bing m.

2.10.3. May bom dit thip —=L————=——=
hon myc nuée trong bé hiit

hifhy
e
.

SAUVRRRRRRRRY
\ 1

Truong hdp nay, cdt 4p
toan phan cla bom dudc xdc
dinh theo cong thiic:

Hinh 2-20: Mdy bom dt thdp hon myc nudc trong bé hiit.
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V> —V,?
H=10(Py—Py)+ =5 2 (m) (2:40)
g day:
pai — Chi s6 4p k& & ddu hit cia mdy bom (kG/cm?).
pa> — Chi s6 4p k& & ddu ddy ctia mdy bom (kG/cm?).

2.11. CONG SUAT VA HIEU SUAT CUA MAY BOM
2.11.1. Cong suit
Theo (1-5) c6 cdng thifc x4c dinh cong sudt hitu ich cda mdy bom:

y.Q.H
Ni= . kW
=00 (kW)

Hay: N= 790 M3 o)

Trong do:

vy - TY trong riéng cta chdt 1dng bom (kG/m?); véi nudc sach hodc quy udc sach &
nhiét do 5+40°C c6 y = 1000 kG/m”.

Q — Luu lugng clia may bom (m’/s).

H — Cot 4p toan phin clia mdy bom (m).

Do c¢6 mdt phan ning lugng bi tdn thit trong qué trinh 1Am viéc nén cong suit
trén truc bao gid ciing 16n hon cong sut hitu ich. Cong suit trén truc bom dugc xdc
dinh theo cong thitc (1-6):

N=Z9H  qwy
102n

Trong d6: - Hiéu sud't toan phan clia may bom.

P& ddm bdo cho t& mdy lam viéc chic chdn, tin cAy thi cong sudt dinh mic cia
dong cd dan dong phdi 16n hon cong sui't trén truc bom.

Né&u truc bom n6i ddng co bing khdp ndi thi cong sud't dong cd c6 thé tinh theo
cOng thitc:

yQH

Nee=kN=k.Z=—. (kW 2-41
a 1027 (kW) (2-41)

Trong d6: k — Hé s6 du trit cong suit. Gi4 tri cia né dugc chon phu thudc vao loai
mdy bom, dong cd va cong sult trén truc bom. Nén chon hé s k c¢6 gi4 tri 16n hon
hoic bing cdc gid tri néu ra dudi day:

Cong sult trén truc (kW) Heé s6 k
N<2 1,5
2<N<S 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 don cd qua bd truyén dai hoic banh ring thi cong suat
dong co tinh theo cong thic:

Ng. = k. _rQH (2-42)
102n.n7,4

Trong d6 : 1q — Hi€u sudt bo truyén.

2.11.2. Hiéu suat
Tur (1-6) c6 cong thifc tinh hiéu sud't toan phan clia mdy bom:
— Nh
TN

Hiéu sudt cia mdy bom 12 mot dai lugng ké d€n tdn that thé tich, tdn that co khi,
ton that thuy lyc phdt sinh khi mdy bom truyén ning lugng cho chit 1dng. Cic loai
ton that dugc nghién citu bing nhiéu phuong phap ly thuyét va thuc nghiém khic
nhau.

1. Té'n thdt thé tich

Theo khe hg gitra roto va stato & bén trong bom xudt hién ro 1 gy nén sy ton
tha't luu lugng clia mdy bom, d6i khi con gy nén tdn that thuy luc phu. Tuy theo két
cAu clia tirng loai mdy bom, tdn that thé tich xuit hién & nhitng vi tri khic nhau.
Dién hinh 13 t6n thit § dém chong thAm phia trudc banh xe Q,;. Ngoii ra con xuit
hién 10 ri & hé théng can bing luc doc truc Q,,, & vong chén Q.

Luu lugng 1o ri Q,, dugc xdc dinh khi tinh todn hé thong can bing luc doc truc.

Luu lugng 10 1i Qi3 d6i véi bom mot cidp c6 thé bd qua, Ivu lugng nay chi ddng ké
trong bom nhiéu cip.

Luu luong 10 i Q,; 1a ddng k€ hon ci. Nguyén nhan cta sy ro ri nay 13 do su
chénh 1éch 4p suit tai ctfa ra p, va clra vao p; clia dong chat 1dng lam xuat hién mot
lvu lugng Q,; quay trg lai ctra vao banh xe (hinh 2-21).

Xét dém chéng thim c6 dang vanh khiin, coi ro ri nhu mot trang thdi chdy qua 16

Qu=p .t |29 PP =Dy [2gH, (2-44)
Trong do:

f — ti€t dién ngang clia xe, f = nD;b.

u - Hé s6 luu lugng.

D; — Budng kinh clia dém chong thAm.

b — Chiéu rong khe hd hudng kinh cia vong dém (thudng thi b = 0,2 — 0,6 mm).
H, = Pi - Py

pi — Ap suit & phia tru6c dém chong thim;

vanh khin c6:

- T6n that cdt 4p trong dém chong tham.
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pi1 — Ap suit & phia sau dé chdng thAm, biing 4p suit nuSc khi vao banh xe cong
tac.
C6 thé tinh tdn that cot 4p H,; qua cdt dp tinh clia bom:
P Hpiq p

U%(RrR,\ 1|, (R
H,=H, ——2| =2 ||1-| X
P 29 \ R, R,
Mudn nhin dugc luu lugng Q trén 6ng d?fy phai van chuyén mot luu lugng (Q +

>Q,) qua banh xe cong tic. Ning lugng d€ van chuyén luu lugng 2Q, 1a ning lugng
bi tdn that. Vi vay hiéu suit thé tich clia may bom dudc xdc dinh theo cong thic:

Q
=—=_ 2-45
My 0+ Z Q. ( )

BN
I

t
N
7/
§
N
N

|

2

L T TT T T O

Hinh 2-21: So do tinh todn luu liugng ro ri & bdnh xe

2. Tén thét thuy luc

Tén that thuy luc trong mdy bom c6 thé gdm ba
loai: ton that do ma sit cda chat 1dng vdi bé mit
kénh din giita cdc bdnh xe cdng tic, trong bd
phan din dong, tdn that do tao thanh xody trén bé
mit cdnh khi ¢6 chuyén dong khong 6n dinh va
doi khi ngay ca trong chuyén dong 6n dinh (hinh
2-22).

Ton thit nay lam gidm cdt 4p clia bom mot

lugng 13 h. Cot 4p thuc t€ cia mdy bom: Hinh 2-22: Xody trén bé mdt carh
H = Hh - h

Trong d6: Hy: Cot 4p 1y thuyét ctia mdy bom.
D6 hoan thién vé mit thuy luc cda bom dudc ddnh gid bing hiéu suat thuy luc:
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T = (2-46)

2. Téon thét co khi

Gia st bd qua ton ton tha't vé thé tich va ton that thuy luc thi cong suit do dong
co truyén cho bom 16n hon cdng sudt do banh xe truyén cho dong chit 16ng mot
lugng bing ton tha't cd khi N¢. Tdn that co khi trong bom gém ba loai chinh:

N =Nep + N, +Neg (2-47)

Véi:

N1 — T6n thi't cong sudt do ma sdt mit ngoai banh xe v&i chit 18ng.

Nc, — T6n thi't cong sudt do ma sdt trong cum vong tip.

N¢s — T6n tha't cong sudt do ma sdt trong & truc.

Tén that do ma sdt mit ngoai banh xe vdi chat 16ng gdm: Tén thi't do ma st cia
mit canh va phin tru cda vanh ngoai banh xe (hinh 2-21)

Pugc xédc dinh theo cong thitc:

No =10°(L13U%D?% +374.10° ph,w’R*,) : KW (2-48)

Trong do:

U, — Van tdc quay theo & chu vi banh xe cong tdc (m/s).

D, — Pudng kinh ngoai ctia binh xe cong tac (m).

p — Khoi lugng riéng cia chdt 16ng bom (kg/m?).

o - Van toc géc clia banh xe cong tic (rad/s).

b, — chiéu ron cita ra clia banh xe cdng tdc (m).

Viéc ngién citu ton that trong cdc vong tip chong thAm (hinh 2-24) chua dudc
nghién cifu mhiéu do tinh chat vat Iy mudn hinh, mudn vé ciia vat liéu dém va mit
lam viéc cua truc.

Do tinh déo ctia vat liéu dém I6t, 4p lvc doc truc bi€n thanh 4p lyc huéng tim
tac dung va mit trong clia mit chin giy tdn thi't cd khi. Cong suit ton that & ddy
dudc dinh theo cong thiic:

2 1 1
moar’s g 2wz 22t )
N¢, = ——ﬂ—l Pe€ (1—9 J (2-49)

Trong do:

po — Ap suét du trong v6 (kG/m?).

r — B4n kinh & truc (m).

s — Chiéu day mot 16p dém (m).

nl —Heé s6 ma sat dong;

u2 = pl/K véi K 1a hé s6 dic trung cho tinh dém.

Cong suat ton that do ma sat trong & truc dugce xdc dinh theo cong thifc:
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r
Nes = 272V(60r)2|g . (kW) (2-50)

Hinh 2-23: So dé cum

;\ N s vong tup

% L 7 1-Truc bom; 2- Vong tip

7 777 3-V6 bom; 4- Bich ép nip
( / Q
Q / / )

| o
2/ 4/

Trong do:

v — Hé sd nhét tuyét d6i cdu dau boi tron.
o - Van tdc géc cla 6 truc (rad/s).

r — Bdn kinh & truc (m).

[ — Chiéu dai ¢d truc (m).

& - Khe hd huéng tdim trong 6 bi (m).
Hiéu suat co khi ctia mdy bom:

_N-N¢ _7(Q+2Q)H,

T =N 102N 2-51)
Tir (2-45), (2-46), (2-51) ¢6:
_ 7(Q+Qr)Hlt _ (Q+2Qr)Hlt y yQH
T =N QH 102N
Mo = —1 (2-52)
7417w

Do d6, hiéu suit toan phan cia mdy bom:
N = MNek Ny Nt

Cic ton thit thé tich, tdn that co khi d& dang nghién citu bing thuc nghiém ciing
nhu bing tinh todn. Van dé phic tap nhat 13 x4c dinh tdn tha't thuy lwc. X4c dinh tdn
that nay biing thuc nghiém gip nhi€u khé khin, biing tinh todn thi vin chua cé dudgc
nhitng phuong phdp hoan chinh. Vi vy hiéu sut toan phan n, hiéu suit thé tich 1,
hiéu sudt cd khi ng cé thé x4c dinh dugc bing tinh todn hodc thi nghiém nén viéc
tinh hiéu suat thuy luc thudng dugc thuc hién biang céch tdch ra tir phuong trinh can
bang ning lugng chung (2-53).
2.12. LUAT TUONG TU TRONG BOM LY TAM

Trong Iinh vuc khdo sat thi€t k€, ch€ tao may thuy Ivc néi chung va mdy bom ly
tim noi riéng, ludt tuong ty dugc dng dung rong rai va c6 hiéu qua. Cic mdy bom
n6i chung dudc ch€ tao theo mdy mo hinh di dugc thi nghiém. Hai mdy nay tuong
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tu véi nhau theo chudn tuong tu tdng quat cia hai mdy thuy lyc lam viéc véi chat
18ng thyc 13 tuong tu vé& hinh hoc, ddong hoc va dong luc hoc.

Hai mdy nguyén hinh N vd md hinh M tuong tu nhau vé hinh hoc nghia 1a chiing
phdi c6 gbc dit canh nhu nhau, c6 céc kich thu6c tuong tng ti 1& v6i nhau (k€ cd do
béng bé mit).

O = Oy

Bm = Bx
D—“":b—M: ......... :Il:ﬂi:const
DN bN IN

Trong d6: A, — Chu&n tuong ty hinh hoc.

Hai mdy N va M tuong tu dong hoc khi ch€ddd dong chdy trong chiing nhu nhau,
nghia 13 cdc tam gidc van tdc cda ching dong dang:

Cu _Yu .=WM = A, = const
C:N U N WN

Trong d6: Ag — chuin tuong tu dong hoc.

Hai may N va M tuong tv dong luc hoc khi ti 1& cdc Iyc tdc dung 1én cdc phan ti
twong Ung clia banh xe cong tdc bing nhau, nghia 1a trang thdi chdy clia dong chat
16ng trong hai may nhu nhau.

Rem = Ren

Thong thudng cdc mdy thuy Ivc déu c6 dong chdy trong né nim trong khu vuc
binh phuong stiic cdn nén ton that thuy lyc khong phu thudc vao tri s& Re ma phu
thudc vio dd béng bé mit chi ti€t. Luat tuong tuw d6i v6i may bom chi quy vé tuong
ty hinh hoc va dong hoc.

DPé€ 14p cong thifc twong tu cho cdc mdy bom, gid thuyét riing hé s hiéu chinh vé
s6 cdnh va hiéu suat clia hai mdy bom déng dang nhu nhau:

Vé cot 4p, c6 quan hé:

HM — UZMCZUM
HN UZNCZUN
UZM _ C2UM _i
- A
U2N CZUN
DN
N U —
Ma: 60

Trong do:
D — PBudng kinh banh xe cong tac.
n — SO vong quay trong 1 phit ctia banh xe cong tac.

Vi vay c6:
2 2
Hu _[Du | [ M (2-54)
HN DN r]N
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Qu (ﬂDZbZCZrntt )N D,y Doy
Theo luat tuong tu ta c6:

Qu (ﬂDzbzcznz)M _ D,y bym Corm
C rN

2

D2M — bZM
D2N b2N
Vi Corm — Dow Mw_
Com Doy Ny
3

: Qu (
Vi vay: -

nM
n) e

Ny _ 7w Qu Hu
Ny 7v Qu Hy

Hai bom tuong tu phdi lam viéc vdéi cing mot loai chi't 1dng nén: yy = yx.

Tit (2-54), (2-55) c6:
N M _ DM i nM i
N, SWAEN (2-56)

C4c cong thitc (2-54), (2-55), (2-56) cho biét luit twong ty trong bom ly tAm. Luat
tuwdng tu cho phép tinh todn cdc bom méi dya trén miu da cé sin véi dd chinh xdc
cao, cho phép nghién cttu mdt loai bom mdi dvua trén bdm md hinh cé kich thudc
nhé hon nhiéu, cho phép thi nghiém mdy bom véi s& vong quay khic nhau.

Luat tuong tu chi 4p dung khi cdc mdy bom lam viéc v6i cing mot loai chdt 16ng
va kich thu6c clia chiing 16n hon nhau khéng qua 2-3 lan.

2.13. HE: SO TY TOC

Hé s6 ty tdc ng cda bdnh xe cong tdc 12 s6 vong quay clia binh xe md hinh tuong
tu v6i banh xe cong tdc dang xét nhitng banh xe mo6 hinh d6 c6 luu lugng Qg =75 I/s
va cOtdp Hy = 1m.

Hé s6 ty toc ciing 12 mot chuén tudng tu cua cac loai banh xe khac nhau. Theo (2-
54) va (2-55) ¢é:

V&é cong sut c6 quan hé:

%_o,omzn_s(&f
Q

Q n\ D
He 1 (ng) (DY
a3
Do do6
~ 3,65nQ"?
s =T (2.57)
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Trong do:

n — SO vong quay ctia bom dang xét (vg/ph).

Q — Luu lugng ciia bom dang xét (m’/s).

H — Co6t 4p cia bom dang xét (m).

V6i mdy bom c6 bdnh xe cdng tdc nude vao hai phia thi khi tinh hé s6 ty toc theo
cong thitc (2-56) luu lugng 14y bang Q/2.

Tu luat tuong tu va cdng thitc (2-56) dé dang nhin thiy ring. Hé sd ty tc n, ludn
luon khong ddi v6i moi ché€ d6 lam viéc cia mdy bom, né chi phu thudc vao két ciu
clia badnh xe cong tdc. P& viéc tinh todn chinh x4c nén 14y cdc gid tri luu lugng va
cOt 4p ng vSi ch€ do 1am viéc tdi vu d€ dua vao cong thifc tinh. Ciing c6 thé thdy
ring banh xe cong tdc c6 hé s6 ty toc cang nho thi ty s6 Q/H cang nhd.

Hé so ty toc 12 mot thong s6 tong hop dic trung cho banh xe cdng tic cia
may bom. Hé s6 ty toc dudc ting dung dé phan loai va so sdnh cdc nhém bianh xe
cong tdc khic nhau clia bom ly tim va bom hudng truc, ddng thsi tng dung dé
nghién cttu, Iya chon may bom c6 1di nhat vé luu lugng va cot 4p.

Bang 2-3 cho cic ki€u banh xe cdng tdc phu thudc vao hé so ty tdc n, va cic
gid tri s6 bd clia Dy/D,,.

Bang 2-3: Céc ki€u banh xe cong tic

.E ' Bom v tam : |
o Low — - T e T ) Bom
{ bom Tv 6c cham o U: i Tvtoc nhanh | Chéo true huéng true
i oo ' trung binh '

Tyle + D, - D. ' D, D, D. ;
i dutme = =25  — =2 ;—=218+14!—=12+1.1l— = (0.6+0.2

- - D D D, D
kl-nh H { (1 i} {i (1
Ng p 50+ 80 © BO=+150 150 + 330 330 + 500 500 + 1500

Kiéu 7
banh xe . o

;

P,
Oy
DN -
o) D

o°é§75; — 3

l

| i i i
i 1 | i
i | | | }

Hé s6 ty toc cang cao c6 khd ning gidm nhd kich thudc mdy bom va gid
thanh ch€ tao, do d6 k&t cAu cia mdy gon nhe hon va st dung ciing chic chin hon.
Tuy vay, viéc ting hé so lai din dé€n viéc gidm chiéu cao hit clia mdy bom. Vi thé,
viéc ting hé sO ty toc bi han ché.

2.14. QUAN HE TUGNG TU TRONG MOT BOM LY TAM
Ngoai nhitng tng dung di néu & phan trén, luit tuong tu con dugc tng dung

trong thuc t€ st dung bom ly tim dé nghién citu quan hé tuong ty trong may bom.
D6 1a quan hé gitta toc do quay n (hodc dudng kinh banh xe D, trong lugng riéng
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clia chat 16ng y) v6i cdc thong s6 lam viéc khic clia may bom Q, H, N khi n (hoic
D, v) thay ddi.

2.14.1 Quan hé giiia c4c thong s6 1am viéc véi s6 vong quay

Khi s& vong quay n cia mdy bom thay d6i sé din dén sy thay ddi luu lugng Q,
cot 4p H va cong suit tiéu thu N clia m4dy bom. Thyc nghiém chitng té khi s6 vong
quay dinh mifc ctia mdy bom thay d6i it (dudi 50% s6 vong quay dinh mifc) thi hiéu
sudt clia may bom thay d6i rat it va c6 thé coi nhu m = const. Hon nita cdc thanh
phin vin tc déu ty 1& v6i s6 vong quay nén khi téc d6 quay thay d6i thi cdc tam
gidc van toc tuong Gng s& déng dang véi nhau. Vi vay cdc ché do 1am viéc khic
nhau ctia mot bom khi s& vong quay thay ddi it c6 thé xem nhu cdc trudng hdp tudng
tu.

Goi Q, N, H 1a luu lugng, cdng suat, cdt 4p tuong ng v4i s6 vong quay n va Q,,
H,, N, 12 lvu lugng, cot 4p, cOng suat tng v4i s vong quay n,. tif (2-54), (2-55) va
(2-56) v6i D khong d6i c6:

H n ?

Q_(n _
-7 @)
N (nY

2.14.2. Quan hé giita cdc thong so 1am viéc véi dudng kinh banh xe cong tac
Khi thay ddi dudng kinh ngoai clia banh xe cong tic (got banh xe) cdc thong

s6 1am viéc clia bom ciing thay d6i. P&i vdi cdc bom loai vé xodn, ngudi ta got
banh xe bing cdch tién nhd vanh ngoai banh xe. Cdc bom c6 bd phan huéng dong
ho#ic dém chdng thAm & vanh ngoai banh xe thi chi cit b6t cdnh d&€n dudng kinh yéu

cau.

Goi Q, H, N 1a luu lugng, cdt 4p, cong suidt cda may bom ¥ng v6i dudng kinh
bdnh xe ban dau 1a D va Q,, Hy, N, 12 luu Iugng, cot dp, cong sudt khi dudng kinh
banh xe d3 got d€n D. Quy u6c ring khi got banh xe, chiéu rong clra ra b, va s6
vong quay n khong thay ddi, theo (2-54), (2-55) va (2-56) c6 :

Hg_Dg2 2-61
w5 oD
Q (D) _

al_(DJ (2-62)
Ng—Dg4 2-63
) (263

N
o
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V6i cdc banh xe ly tAm ¢6 ng < 150 thi k&t qud t6t nhat nhan dugc khi tinh theo

D
cong thic: Q =3 (2-64)
Q D
Khi got banh xe, hiéu sui't bom c6 thé tinh lai theo cong thic:
0,45
D
7, =1—(1—77){—} (2-65)
Dg

Tuy nhién khi got banh xe trong gidi han cho phép thi hiéu suit cia bom thay ddi
khong ddng k€. Qua tinh todn va ki€m nghiém thic t& ngudi ta dd dua ra gidi han
got banh xe theo tri s6 ty td¢ nhu sau:

50 <ng < 120 gidi han got 15 + 20%

150 < ng < 200 gidi han got 11 + 15%

200 < ng < 300 gidi han got 7+ 11%
ng > 300 khong nén got.

CAn nhé ring v6i bom chi't 16ng bin va bom c6 do md cia kénh din giita cic
banh xe cong tic I6n thi khong nén got .

Ciing tuong ty nhu trén 1ap dugc quan hé gitta Q, H, N khi y thay ddi. Cac két qua
tinh todn theo bang 2-4 goi la quan hé tudng tu hay quan hé ty 1& trong mdt bom ly
tam.

Bing 2-4: quan hé tuong ty trong mot bom ly tim

Thong s6 | Khin thay ddi | Khi D thay d6i | Khiy thay Khi n,y D thay ddi
ddi
Q_n Q (3] Q _Q(Rjz
Q Ql nl Ql Dl Q — Ql Ql nl Dl
2 2 2 2
o i:[i L(R] i:[l] i:[LJ [3] (1)
H, n H, D, H, 71 H, n D, 7
3 4 3 4
N ﬁz(ﬂ EZ(EJ ﬁ:[lJ L(a] [3) [zj
N, n, N, D, N, 71 N, n D, 71

2.14.3. Puong bi€u di€n ché& do lam
viéc tuong ty
Tu cdc quan hé tuong tu (2-58), (2-59)

CO.:
H_ (QJ 3
H, (Q o

© Q

Hay:
Hinh 2-24: Cdc diém lam viéc

41 g ché do tieong tic
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H H;
Q* Qf

Nhu vay & ché€ do twong tu quan hé giita cot 4p va luu lugng tuan theo dinh luat
parapol H=k Qz. Ching han cdc di€m 1am viéc A;, A’; vd A,, A’, ting vé6i (Qy, H)),
(Q’1, H’)) va (Q,, Hy), (Q’,, H’,) (hinh 2-24) bi€u dién nhitng di€m lam viéc & ché&
do tuong tu.

Khi 1am viéc & ché€ @6 tuong ty thi hiéu sudt coi nhu khong d6i nén dudng bi€u
dién cdc di€m lam viéc & ché do 1am viéc tuong tu con goi 1a dudng cling hiéu suit.

2.14.4. X4c dinh s& vong quay lam viéc @#ng véi mot di€m cho truée

Van dé ditra 12 bom lam viéc véi luu luong Q,, cdt 4p H; tng vdi diém 1am viéc
A

Piém A, nay lai nim ngoai dudng dic
tinh Q-H ng véi sd vong quay n, phai xdc
dinh dugc s6 vong quay n; d€ bom c6 thé
lam viéc dugc v6i diém A, va dung dudng
didc tinh méi cia mdy bom theo s6 vong
quay n,

Trude hét phdi dung dudng cung hi€u
suat d€ tim di€m A’; nim trén dudng Q-
H(n) tuong tv v6i di€m A, hinh (2-25).
Phuong trinh clia dudng cing hiéu suat c6

= K = const

dang: H = kQ*
H,
k = — Hinh 2-25: Xdc dinh sé”
Q, vong quay yéu cau.
Pudng nay cit dudng Q-H(n) tai di€m
A’(Q’, HYy).
, _ _Q
Vi vay tinh dudc s6 vong quay n; can thi€t: n, = Q_ n
1
Ha n,=n i
y 1 Hl

Chi nén cho bom lam viéc véi s6 vong quay nhd hon s§ vong quay dinh mifc.
Néu trudng hop 1am viéc vdi s6 vong quay 16n hon sd vong quay dinh mic phdi c6
st chi din clia nha mdy ch€ tao.

Biét s6 vong quay n; ¢6 thé dung dudng dic tinh méi Q-H(n,) ctia mdy bom. Lay
cic di€m A’,, A’5... trén dudng dac tinh Q-H(n), theo cong thic (2-58), (2-59) tinh
dugc toa dd cac di€m A,, As,... Noi cac di€ém nay lai dugc dudng dic tinh méi Q-
H(n,;) &ng vé6i s6 vong quay n; ciia may bom (hinh 2-25).

2.14.5 X4c dinh dudng kinh got banh xe ng véi di€m lam viéc cho trude

42



BOM-QUAT-MAY NEN LY THANH HUNG

Gia st cho bom 1am viéc & di€m A, c6 luu luong Q,, cdt 4p Hy. Pi€m A, nim
ngoai dudng dic tinh Q - Hp tng vdéi dudng kinh banh xe D clia bom. Yéu ciu phdi
got b6t dudng kinh banh xe cong tic d€ bom c6 thé 1am viéc dude § di€m A, va
dyng dudng dic tinh Q - Hp, t'ng v6i dudng kinh banh xe da got.

D€ tinh dugc dudng kinh xe cin got D, phai tim dudc di€m B, trén dudng Q-Hp
tuong tu v6i A;.

Dyng dudng cung hiéu suit H = sz theo quan hé (2-61), (2-62) hodc H = sz theo
quan hé (2-61), (2-64) nhu gidi thiéu & phan trén. Giao di€m cia dudng niy véi Q

- Hp chinh 12 diém B, ¢6 cot ap Hgi, Qg1.
Theo (2-61) tinh dudc:

D, =D |Ha

HBl

Hay: D,=D Qu
Qg1

Sau khi tinh dugc dudng kinh banh xe Dg s€ dung dugc dudng dic tinh Q -Hp,.
LAy céc diém B,, Bs,... trén dudng dédc tinh Q - Hp s€ xdc dinh dugc cidc di€m A,
Aj tuong tng theo quan hé (2-61), (2-62):

D )2
D

D 2
% :Q(ng
N6i cic diém A, A,,... bing mdt dudng cong tron (hinh 2-26) s& nhan dugc
dudng dic tinh méi cia mdy bom Q-Hp, ttng vdi dudng kinh xe D, da got.

Can chi y ring chi nén got banh xe nim trong gidi han cho phép dé€ hiéu suat
lam viéc ctia bom khong d6i.

H Q'H(D) ’B;

Hinh 2-26: Xdac dinh dicong kinh
got banh xe céng rac
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2.15. PUGNG PAC TiNH CUA BOM LY TAM

Céc quan hé H = f,(Q); N = £,(Q); n = f3(Q) dudc bi€u dién dudi dang d6 thi goi
12 dudng dic tinh ciia mdy bom. Pudng dic tinh dyng bing phuong phédp tinh todn
ly thuy€&t goi la dudng dic tinh 1y thuy€t, dung bing cdch dya vao cic s6 liéu thi
nghiém goi la dudng ddc tinh thuc nghi€ém.

Trong cdc dudng dic tinh, quan trong hon cd 1a dudng cot dp H = f(Q), n6 cho
biét khd niing 1am viéc clia bom va viéc stt dung hop 1y cdc ché do lam viéc khdc
nhau clia mdy bom.

2.15.1. Pudng dic tinh Iy thuyé&t
Pudng dic tinh 1y thuyét duge dung v6i s6 vong quay trén truc bom khong

thay ddi va dua vao phuong trinh cd ban .

Theo phuong trinh (2-15) c6: H Ito —

Hinh 2-27: Tam gidc

van 16¢ tai cutu ru

banh xe cong tdc

Tur tam gidc van toc (hinh 2-27) ¢6:
C, =U,-C, cotgp,

C2r = Qlt
ﬂDZbZ
Do d6: H,. =%(u2—02r cot g/, )
uz U,
=< — cot
Itoo g 7ZD2b2g Qlt gﬂZ

DP&i v6i mot mdy bom xdc dinh thi Uy, by, D, 12 nhitng dai lugng khong doi nén
phuong trinh ¢6 dang: H, =a—b.Q, cot gs,

Pudng biéu di€n phuong trinh nay 1a dudng dic tinh 1y thuyét cda bom ly tAim.
D6 12 mot dudng thing khong di qua goc toa do, hé s6 géc clia né phu thude vao
gid tri géc PB,, trong trudng hgp tdng quat, c6 ba dang dudng dic tinh nhu trong hinh
2-28.
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Khi B, <90 thi cotgB, > 0, c6 dudng I.

Khi B, = 90° thi cotgf, = 0, c6 dudng I .

Khi B, > 90° thi cotgf, < 0, c6 dudng I .
HA

I R >90"

2

g
»
A
©

U,

kU?/g

~——T&n that do ma sat
111
AL

>
0 Q.. Q
Hinh 2-28: Duong ddc tinh Iy thuyét ciia bom ly tam

Nhu di phén tich & trén, bom ly tim ¢6 géc B, < 90° nén dudng I 13 dudng dic
tinh 1y thuyét clia né. Pudng nay dudc xay dung dng vdi chit 18ng 1a chat 18ng 1y
trdng va banh xe c6 s& canh nhiéu vo han.

Cot ap ly thuy€t ctia bom khi banh xe c6 s6 cdnh hitu han:

H, = kH, ..

Véik 12 hé s& ké dén dnh hudng clia s6 cdnh hitu han, k < 1.

Vi vay dudng cot 4p 1y thuy&t Hy, ciing ¢6 dang dudng thing (dudng IT) va cit truc

U,
.

Bom lam viéc vdi chat 18ng thuc nén cé sy ton that cot 4p do ma sat trong kénh
din va stc khdng cuc bd do thay d6i ti€t dién. Do va dap khi chdy vao canh banh xe
va bd phan huéng dong. Su bi€n d6i clia nhitng tdn tha't nay phu thudc vao sy bién
ddi luu lugng may bom.

Tén that thuy luc do ma sit ti 1& v6i binh phuong cdia luu lugng nén dudng dic
tinh Q-H c6 dang 1a dudng Parapol 111

Tén that thuy Ivc do va dap ciing ti 1& v6i binh phuong cla lvu lugng. N6 xuat
hién trong bom khi huéng dong chdy 1éch khdi huéng tinh toan. Ung véi gid tri luu
lugng bing Iuu lugng tinh todn (Q = Qrr), mdy bom Iam viéc & ch€ do6 chdy vao
khong va dap khi d6 ton that do va dap sé bing “khong”. Khi ché do lam viéc cda
bom 1éch khdi di€m tinh todn, sé xudt hién tdn tha't thuy luc do va dap. Néu goi Q,
12 lvu lugng 1am viéc clia bom & ché d6 bat ky thi tdn tha't nay c6 thé xdc dinh theo
cong thuc:

tung & di€m H =Kk
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h, =a(Qr —Qx ) (2-66)
Trong d6: o. - Hé s6. Gi4 tri cda o phu thudc vao hé sd ty tdc n,.
D& k&€ dén t6n thi't do va dap khi chdy vao bdnh xe cong tdc dudng dic tinh Q —
H ctia bom 14 dudng parapol IV va ti€p xiic v6i dudng 111 tai diém tinh todn A.

Khi dung dudng dic tinh, chua tinh d€n ton tha't th€ tich va co khi. D€ k€ dén loai
ton that nay, dudng dic tinh 1ui vé bén trai va thdp hon mot chiit so v6i dudng IV.
Pudng V 1a dudng dic tinh 1y thuy€t clia bom ly tam.

Pudng dic tinh dung bing phuong phdp tinh todn 1y thuy€t rat phitc tap va khong
chinh xdc. Bing cdc phuong phdp tinh todn hién nay chua cho phép xdc dinh chinh
x4c cdc loai tdn thit trong may bom. Vi vy, trong ky thuat thudng xdy dung dudng
dic tinh biing cdc s6 liéu do dugc khi thi nghiém trén cdc mdy cu thé goi 1a dudng
dac tinh thyc nghi€ém.

2.15.2. Puong dac tinh thu'c nghiém

Pé dung dudng dic tinh thuc nghiém ctia bom ly tAim ngudi ta cho mdy bom lam

viéc theo sd dd 2-29.

4
——i3h

Wa
Hinh 2-29: So do hé thong thi A
nghiém bom Iy 1im *

1- Bé hit; 2-Mdy bom ly tdm; z}"—

3-Van trén ong ddy; ! (P

4- Thiét bi do hat long. i s ( = -
C- Chdn khong ké: A- Ap ké. g A T—-ZT-_—_?
Z

NS

N

N

\ "
N

Muc dich thi nghiém la x4c dinh dugc sy phu thudc gitta cot 4p, cong suit, hiéu
suat vdi lvu lugng va bi€u dién cdc mdi quan hé d6 trén dd thi.

Trinh ty thi nghiém ti€n hanh nhu sau:

PAu tién cAn mdi bom va cho bom lam viéc. Van 3 trén dng ddy déng. Theo doi
dén khi toc dd quay dat gid tri dinh mitc, doc cdc gid tri do trén 4p k€& va chan
khong k& xdc dinh cot 4p Hy cia mdy bom & ch& do khong tii (Q = 0). Pong thdi
ti€n hanh do cong suit trén truc bom & ché€ do nay biang luc k&€ 10 xo hodc dong co
dién can bing. Khi dong cd dién ndi truc ti€p vdi truc bom, c6 thé xdc dinh cong
sult trén truc bom theo cong thic:

N - ndc'Ndc
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N, =10°~/3.U.I cos (2-67)

Trong do:

Ny, — Cong suit dong co dién tiéu thu (kW);

Nae — Hiéu suit dong co dién;

cos@ - Hé s6 cdng suat clia dong cd dién;

U, I — Dién 4p va cudng dd dong dién cda cdc pha do truc ti€p bing von k& va
ampe k€.

Sau khi xdc dinh dugc cédc gid tri Ho, Ny & ché do khong tdi, m3 dan van 3 trén
ong ddy d€ ting din luu lugng clia bom cho dén khi dat gia tri lIon nhat. Tai mdi vi
tri m& cla van 3, x4c dinh dudc cédc sd liéu thi nghiém ctia bom: Iuu lugng Q, cot ap
H va cong sult trén truc N.

Trong qud trinh thi nghiém, s& vong quay ctia bom khong dudgc thay ddi. Trinh ty

thi nghiém ciing co thé ti€n hianh ngudc lai: di tir gid tri Iuu lugng Quax d€n Q= 0.

Tir céc gid tri Q, H tai mdi di€m lam viéc, tinh dugc cong suit hitu ich clia mdy
bom, do dé tinh dudc hiéu suit .

Ngoai ra, con tié€n hanh thi nghiém khi thuc, xdc dinh quan hé giita luu lugng may
bom Q vdi chiéu cao hit chan khong cho phép H hoic NPSH.

Nhu vay, tif cdc sO liéu thi nghiém, c6 thé dung dugc dudng dic tinh cia may
bom Q — H, Q- N, Q - n, Q — He (hinh 2-30) hodc Q — NPSH (hinh 2-31).

Nhin chung, dudng dic tinh xdy dung bing phuong phdp thuc nghiém ciing c6
dang giong dudng dic tinh xdy dung bing phuong phédp tinh todn nhung chiing
khong tring nhau. Piéu d6 chitng té riing bing tinh todn khong x4c dinh dudc day
dd va hoan toan chinh xdc cdc loai tdn that x3y ra trong bom. Vi th€, viéc nghién
cttu cdc loai mdy thly luc néi chung va mdy bom néi riéng bing thuc nghiém 1a vo
cung quan trong.

Céc loai mdy bom khdc nhau thi dudng dic tinh cda chiing ciing khdac nhau. V&
hinh dang, dudng dic tinh cia bom ly tim c6 thé chia 1am ba loai: dang thodi
(dudng 1), dang ddc (dudng 2), va dang 16i (dudng 3), bi€u dién trén hinh (2 — 32).

Do doc cia dudng dic tinh ¢ thé xdc dinh theo ty so:
k = Hi -H max
H
Trong d6: Hyax — COt 4p clla mdy bom tng véi di€m c6 hiéu sud't 16n nha't (Mmay)-
Pudng dic tinh thodi c6 dd doc k = 0 + 12%. Bom c6 dudng dic tinh dang nay
thudng dudc sit dung & nhitng ndi cot 4p it thay ddi va luu lugng thay ddi tuong ddi
nhiéu.

max
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Hinh 2-30: Duong ddc tinh cia bom 10 — 6

1
‘\
2

0 Q

H

H’“al

Hinh 2-31: cdc dang duong ddc tinh cia bom ly tam
1- duwong ddc tinh thodi; 2- duong ddc tinh déc; 3- duong ddc tinh 16i.
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Pudng dic tinh dang ddc ¢6 do doc k = 25 + 30%. Bom c6 dudng dic tinh doc
thudng dudc st dung & nhitng ndi yéu ciu c6 su thay ddi cot 4p tuong ddi 16n khi
luu lugng it thay ddi.

Pudng dic tinh 16i ¢c6 diém H,,, khi Q # 0. Bom c6é dudng dic tinh nay thudng
lam viéc khong 6n dinh.

Pudng dic tinh cong tdc cia bom cé y nghia quan trong trong k¥ thudt. Dua vao
dudng dic tinh ¢6 thé chon dudc ch& dd 1am viéc hdp 1y ctia mdy bom. PE bom 1am
viéc kinh t&, nén cd ging chon ch& dd lam viéc clia né Wng v6i di€m cé Mmay hoic
nim trong ving (Mmax — 0,07). Thudng thi ving ndy di dugc ddnh diu trén dudng
dic tinh. Mit khdc vi tri dit bom va 6ng hiit phdi dugc tinh todn dya vao dudng dic
tinh Q — H., hodc dudng dic tinh Q — NPSH.

2.16. PAC TINH PUONG ONG VA PIEM LAM VIEC CUA MAY BOM

Khi thi€t k€ tram bom va phin tich hiéu qua kinh t€ sy lam viéc clia mdy bom
trong tram bom phai xac dinh dugc di€m lam viéc ctia n6. Mudn vay trudc hét phai
dung dugc dic tinh duong éng ung voi diéu kién1m viéc cua my bom.

Khdo sit bom ly tdm c6 dudng dic tinh Q — H 1am viéc trong hé thdng, bom nudc
tir b€ hiit 1én bé chita dp luc.

Mudn van chuyén qua hé thdng dudng 6ng mot lvu lugng Q, can cung cAp vao hé
thng mdt ning lugng dd d€ khic phuc chiéu cao bom nudc hinh hoc va tdn thit 4p
I trén 6ng hiit, 6ng ddy. Ning luong d6 dudc xdc dinh theo cdng thifc:

Hy; =Hp, + hy + hy . (m)
H, = Hy, + Sh . (m)
Trong do:
H; — Ap lyc yéu cau ctia hé thong (m).
hy, — Tén that 4p luc trén dng hit (m).
hg — Téng ton thi't 4p luc trén 6ng ddy ké tit mdy bom dén bé chia 4p luc (m).
>h — T6ng tdn that 4p luc trén hé thong dudng dng (m).
*h =SQ’
Hyn - Chiéu cao bom nudc hinh hoc, xdc dinh bing khodng cdch theo chiéu thing
ddng tinh tif muc nudc trong bé hiit d&n muc nude trén bé chita (m).
S — Hé s0 sitc cdn toan phan cla hé thdng dng.
Q - Luu lugng chdt 16ng van chuyén qua hé théng dng (m’/s).
Do d6:
H, = Hy, + SQ° (2-68)
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Hhh

?

v

Hinh 2-33: sy lam viéc ciia mdy bom trong hé thong.

Phuong trinh (2-68) 13 phuong trinh dic tinh dudng dng. Phuong trinh nay biéu
dién dudi dang do thi goi 1a dic tinh dudng 6ng. Trén hinh 2-33 dic tinh dudng 6ng
chinh la dudng cong CE.

Pudng dic tinh Q — H clia mdy bom bi€u dién ning lugng H ma bom c6 thé cap
dudc cho chat 16ng khi bom vdi mot lvu lugng Q nao dé.

Diéu kién d€ bom lam viéc 6n dinh trong hé thong 12 giita bom va hé thdng phai

c6 su cin bing ning lugng. Piéu dé c6é nghia 12 ning lvgng H ma bom cap vao hé
thong phdi biing ning lugng H; ma hé thong yéu ciu. Chinh vi vy di€m lam viéc
clia may bom trong hé thong phdi la giao di€m giita dic tinh Q — H cia may bom va
dic tinh CE cda dudng dng. N6 13 di€m A trén hinh 2-33. tir di€m A xdc dinh dugc
céc thong s6 1am viéc clia may bom trong hé thdng: luu lugng Q,, cot 4p Hy, hiéu
Sut na, cong suat trén truc N va NPSH.
Theo s6 @6 trén hinh 2-33, mdy bom chi c6 mot di€m lam viéc. Trong thuc t& s dd
b6 tri bom nhu vay it gip. Thudng thi bom lam viéc trong hé thdng c6 muc nudc
trong bé hiit, b€ chita thay ddi va ngay ca tdn thit 4p luc ciing thay ddi theo thdi
gian van hanh. Ching han mdy bom lam viéc trong trudng hdp muc nuSc trong bé
hiit thay déi tir muc nudc cao nhat (MNCN) d€n muc nudc thdp nhat (MNTN) thi
di€m 1am viéc cda né ciing thay ddi tir diém A, d€n diém A, tuong &ng véi su thay
d8i chiéu cao bom nu6e hinh hoc tir Hyp' d&n Hor (hinh 2-34).

Cic so d0 gidi thiéu & trén 12 nhitng so dd 1am viéc don gidn nhdt cia mdy bom
trong hé thdng.
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Trong thuc t& thudng gip nhiéu bom ciing cAp nudc vao modt hé thdng c6 so dd bd
tri phiic tap: bom cidp nu6c vio thing mang ludi, bom cip nudc 1én dai chia qua
mang IuSi cAp nudc cé nhiéu diém ding nudc doc dudng... Viéc xdc dinh diém lam
viéc clia mdy bom phdi duya vao bi€u dd bom va két qua tinh todn thiy lvc mang
ludi.

H
C
< |
| |  F—
| |
|
X |
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£ = | |
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| |
! ;
0 o, G a

Hinh 2-34: Mdy bom lam viéc trong hé thong
c6 mutc nudc trong bé hiit thay doi

2.17. SU LAM VIEC KHONG ON PINH CUA MAY BGM TRONG HE
THONG

M4y bom 1am viéc trong hé thdng chung thudng & ché dd 6n dinh. Tuy vay doi
khi ciing xay ra su 1am viéc khong 6n dinh. Hiu qué clia sy 1am viéc khong 8n dinh
Ay 1a luu luong, cot 4p bi bi€n ddi tudn hoan va thudng kém theo nudc va trong
mang ludi. Vi sy 6n dinh clia toan hé thong, khong cho phép bom lam viéc & ché do
khong &n dinh.

2.17.1. Piéu kién d€ bom lam viéc én dinh trong mang luéi

Cho dic tinh dudng 6ng c¢6 Hy, > Hs va cit dic tinh ciia bom & hai diém: A &
nh4nh huéng xudng. B & nhdnh huéng 1&n (hinh 2-35). Ca hai diém déu c6 cic diéu
kién cin bing vé ning lugng cla hé thdng bom — mang ludi. N&éu diém lam viéc
nim & nhanh huéng xudng, su cin biing s& 12 6n dinh; n€u nim & nhanh huéng 1én
thi sy cAn biing c6 thé s& khong 6n dinh. Gia st do do gidm tiic thdi cla cot 4p, luu
lugng tai moi di€m 1am viéc trén hinh 2-25 tdng 1én mot lugng AQ.
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Hinh 2-35: Ddc tinh
cung lam viéc ciia bom va

duong ong.
CE — ddc tinh duong éng;
Q-H — duong ddc tinh mdy
bom.

- - 0t - . == -

0 Qs Q. Q
Tai A khi lvu lugng trong hé thong ting 1én mot lugng AQ, s€ ¢ gid tri:
AH=H;—H >0
Sy thi€u hut ning lugng H do bom cip vao hé thdng so vdi ning lugng yéu cau
H; chi c6 thé dugc bu lai bing dong ning ctia khdi chi't 1dng chuyén dong trong hé
thdng. Vi th€ vin tdc clia khdi chit 16ng bi gidm, luu lugng ciing gidm dén gid tri

cin bing Qa, vi tri cAn bang dudc khoi phuc.

Tai B, khi luu lugng clia hé thong ting thém mot lugng AQg s€ ¢ gid tri:
AH=H;-H<O0
Su thira niing lugng do bom cAp H so v6i ning lugng yéu cau H, sé 1am ting dong
ning ctia khdi chi't 1dng chuyén dong trong hé thdng. Do vay van toc ciia khdi chat
18ng ting, luu lugng ting 1én, hé thong ti€p tuc 1éch khdi vi tri cin bing & di€m B.
Tai A va B khi luu lugng

giam di mot lugng AQ thi
hién tugng xay ra ngugc lai.

m

Qe

AH,

Hin

)] o P R s

Hinh 2-36
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Tai A hé thong ciing ty khoi phuc dugc vi tri cin bing, con tai B hé thong van
ti€p tuc rdi khdi vi tri can bing. Nhu vay khi di€m 1am viéc nim trén nhdnh huéng
xudng clia dudng dic tinh thi bom s& 1am viéc 6n dinh, con nim trén nhinh huéng
1én thi khong 6n dinh.

Tuy nhién ciing c6 trudng hdp hé thdng sé 1am viéc dn dinh tai nhdnh hudng 1én
clia dudng dic tinh bom, néu c6 Hy > Hyy,. Trudng hdp nay dic tinh dudng dng chi
cit dudng dic tinh bom tai modt di€m (hinh 2-36) ma sy xdo dong luu lugng AQg
dudng sé twong tng v4i gid tri duong clia AH = H, — H va ngudc lai. Nhu vay, diéu
kién 1am viéc 6n dinh cia bom trong hé thong dudng dng la: diu cia AH phai
duong khi sy nhiu loan cda luu lugng 13 duong va ngudc lai. Piéu kién d6 c6 thé

/ dH,, dH

viét dudi dang todn hoc: dQ ’ dQ

2.17.2 Su'lam viéc khong 6n dinh

Khdo sit ch& dd 1am viéc khong 6n dinh trong trudng hdp don gidn: khi bom lam
viéc riéng 1é trong mang ludi c6 dai (hinh 2-37). Nu6c duge bom 1én dai rdi tir dai
chdy vao mang lugi. Cho luu lugng chdy vao mang lu6i Q; nhd hon luu lugng Qg
(luu lugng tai ti€p di€m K clia dic tinh dudng 6ng véi dudng dic tinh mdy bom).

i

K
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Hinh 2-37: Su lam viéc khéng dn dinh ciia mdy bom.

Trong viing tif Ivu lugng bing 0 d&n lvu lugng Qk c6 bat ding thic:
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dH dH,
—_— >
dQ dQ
Bom lam viéc khong 6n dinh. Vi vay luu lugng ctia bom Q sé& khic véi luu lugng
Q. Bom s€ lam viéc khi Q =0 hodc Q > Q.

Gia st ban dadu bom 1am viéc vdi lvu lugng Q, ma:
Qa>Qx>Q

Do luu lugng clia bom 16n hon lwu lugng cdp vao mang luéi nén muc nudc trén
dai nang din 1én tic 12 Hy, clia didc tinh dudng dng ting 1én.

Vi viy dic tinh dudng 6ng dugc nidng din 1én song song vdi chinh né va di€m
lam viéc ctia bom sé& 1ui din vé phia c6 luu lugng nhd. Tir sau di€m A,, dudng dic
tinh bom sé& cit dudng dic tinh dudng 6ng tai hai diém. Theo dicu kién Q > Q; muc
nu6e trong bé van ti€p tuc dang 1én, di€m lam viéc cda bom van lui din vé phia c6
luu lugng nhd cho dén khi dudng dic tinh clda bom ti€p xic vdi dudng dic tinh cda
ong tai K. do qudn tinh cia chit 16ng, muc nudc trong bé van ti€p tuc ding 1én.
Pudng dic tinh dudng dng ning 1én vugt qui dudng dic tinh bom. Khi dé cot 4p
yéu ciu clia mang lu6i dudng 6ng 16n hon cot 4p lam viéc clia mdy bom. Bom
ngifng cAp nudc vao mang ludi va chuyén sang 1am viéc & ché do khong tii. Khi dé
ciing xuat hién hién tuong chiy ngudc clia nudc tir dai vé bé hiit qua bom cho dén
khi ¢t nudc hinh hoc cia dudng 6ng gidm xudng bang cot 4p Hy clia bom khi Q = 0.
Ngay khi cot 4p Hy,, biat ddu nhdé hon H, bom lai ti€p tuc 1am viéc cho luu lugng ng
v6i di€m 1am viéc A,. Do luu lugng ctia bom 16n hon lvu lugng cAp vio mang ludi Q
nén hién tuong trén lai x4y ra va cit lip di 1ip lai nhu th€ goi 13 hién tugng 1am viéc
khong 6n dinh cia mdy bom trong hé thong.

Trong trudng hgp dang xét, khi Q; < Qg thi sy lam viéc ctia bom bao gid cling la
khong 6n dinh. Nhdnh huéng 1én clia dudng dic tinh bom cé cdc ché d6 lam

viéc khong &n dinh, trir trudng hgp Hy, < H,. su 1am viéc khong 8n dinh clia bom
gay nhiéu tic hai nhu da néu trén. P€ tranh tinh trang lam viéc khong 6n dinh, khi

lam viéc nén chon nhitng bom ma dudng dic tinh chi c6 mot chiéu doc.
2.18. SU LAM VIEC SONG SONG CUA CAC BOM LY TAM

Trong cdc tram bom cip nu6c ciing nhu thoat nudc, khi yéu cau van chuyén mot
luu lugng nuée 16n ngudi ta thudng st dung nhi€u bom cling 1am viéc.

Cédc bom khi 1am viéc cuing cAp nudc vao modt hé thong dudng 6ng goi 1a 1am
viéc song song. Vi th€ khi cdc bom lam viéc song song trong hé thdng thi ching c6
cOt 4p biing nhau va biing cot 4p yéu cau clia hé thong, con luvu lugng cia hé thdng

s& bing tong luu lugng clia cic bom.
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Trong thuc t& ngudi ta c6 thé ghép hai hoic nhi€éu bom lam viéc song song trén
mdt hé thong dudng 6ng. Tham chi c6 nhitng trudng hdp hai tram 1am viéc song
song trén mot hé thong dudng dng. PE x4c dinh di€m lam viéc clia titng bom phai

dung dudng dic tinh tong cong clia chiing khi 1am viéc song song.
2.18.1 Sy lam viéc song song ctia ciac bdm cung dic tinh
1. Hai bom cung ddc tinh lam viéc song song

Trén hinh 2-38 gi6i thi€u hai bom cung dédc tinh Q — H lam viéc song song trén

mdt dudng ong.

Do khi 1am viéc song song, cot 4p tdng cong Hy clia hé thong bing cot 4p cia
tirng bom: H.=H =H,=H3;=....... =H, (2-70)

Va lvu lugng tdng cong bing tdng luu lugng clia cdc bom cling 1am viéc:
Qe=0Q:+Qx+....... +Q, (2-71)

Nén khi dung dudng dic tinh t(;ng cong chi cAn nhan d6i hoanh d6 (luu lugng)

con tung do (cot dp) gif nguyén.
Vi du: tim di€m c trén dudng dic tinh téng cong Q — Hy42),

chi viéc 14y ac = 2ab. Tuong ty nhu viy sé tim dugc cdc di€ém cda dudng dic tinh
tong cong Q - Ho)

Giao di€m 2 giita dudng dic tinh dudng 6ng DE va dudng dic tinh tdng cong

Q — H(i42) 12 diém lam viéc cda hai bom ghép song song, hoanh d6 cho luu lugng
tong cong Q(142), tung dd cho cot 4p tdng cong H,2). Tir di€m 2 ké dudng song song
véi truc hoanh, dudng nay cit dudng dic tinh cia mdi bom Q — Hj ,

tai di€m 1 cho lvu lugng Q,, cot 4p H; clia tirng bom khi 1am viéc song song
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Hinh 2-38: dcic tinh lam viéc song song ciia hai bom gidng nhau

trong hé thong. Nhu vay khi hai bom lam viéc song song trong hé thdng, chiing ludn
tuan theo diéu kién (2-70) va (2-71). Tir d6 thi hinh 2-38 thay:

H1+2 = Hl = H2
_ _ Q(1+2)
Q=Q= >

Tir diém 1 ké dudng song song véi truc tung duge diém 3 va 4 cho cong suit va

hiéu sué't cda tirng bom khi 1am viéc song song trong hé thdng.
Giao diém 5 cda dudng dic tinh ting bom Q — H; , v6i dudng dédc tinh dudng

ong xdc dinh di€ém lam viéc clia tiing bom trong hé thong cho luu lugng Q, cot 4p
H. Tir di€m 5 ké dudng song song vdi truc tung dugc diém 6 va 7 xdc dinh cong suat

va hiéu suit clia tirng bom khi 1am viéc riéng ré.
Tir @6 thi hinh 2-38 thay:

2Q; = Q42 <2Q

Tic 1a lvu lugng tdng cong clia hai bom ghép song song trén mot hé thong
dudng 6ng nhd hon tdng luu lugng cla chiing khi 1Am viéc riéng ré trong hé thong

dy. Nguyén nhan cia sy gidm luu lugng nay 13 do khi cdc bom lam viéc song song,
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luu Iugng trong dudng dng ting 1én s& lam ting ton thi't cot 4p. Do d6 cot 4p toan
phin clia bom ciing ting 1én, di€m lam viéc lui vé phia cé cot 4p 16n, vi thé luu

lugng ctia bom khi lam viéc song song giam di so v6i khi lam viéc riéng ré.

Sy 1am viéc song song ctia hai bom c6 1¢i nhd nhit trong trudng hgp di€m lam
viéc 1 tng vdi gia tri hiéu sudt 16n nhat. Piéu d6 cé thé thyc hién dugc néu chon
bom hop 1y. Khi chon bom, 14y Iuu Iugng ctia mdi bom bing nita lvu lugng tinh todn,

con cot 4p toan phin tng vdi gid tri lvu lugng tinh todn.
2. Ba bom cung ddc tinh cung lam viéc song song

Suv lam viéc song song clia ba bom cung dic tinh gidi thi€u trén hinh 2-39. T
diéu kién (2-70), (2-71) va tuong tu nhu trén dung dudng dic tinh tdng cong clia ba
bom cling dic tinh bing cdch nhan ba hoanh d§ dudng dic tinh cia mot bom. Ché
dd lam viéc clia tirng bom khi ba bom 1am viéc song song ciing x4dc dinh gidng nhu
trudng hop khi hai bom 1am viéc song song & trén. Tt dudng dic tinh thiy ring s6
bom lam viéc song song cang nhiu thi sy gidm luu lugng clia mdi bom so vé6i

trudng hgp riéng ré cang 16n.

Q +2+ Q +
(132 2 (12 2(Qu25

Céc bom l1am viéc song song ¢ 1di khi dudng dic tinh clia bom va dudng dng
thodi. Khi dudng dic tinh dudng 6ng, dic biét 1a dudng dic tinh mdy bom ddc thi
hiéu qua ctia sy lam viéc song song nhu vay thip. Trong trudng hop nay su thay ddi
cOt 4p 4nh hudng dén sy thay d6i luu lugng it hon trudng hgp bom c6 dudng dic tinh
thoai.

Ngoai ra, s6 bom ghép lam viéc song song trong hé thdng khong nén chon lon

2

qua.

Trén hinh 2-40 gidi thiéu dudng dic tinh tdng cong clia bon bom ghép song
song. 0] day, mitc do ting thém luvu lugng gidm giantheo sy ting s mdy bom. Khi
md thém mdy thit tu thi sy ting luu lugng clia hé thdng dng khong ding k& so vdi
trudng hgp hai hoic ba bom cling 1am viéc. Nhu vay, néu ghép song song nhiéu bom
qué thi hiéu qud kinh t€ thap.
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Hinh 2-39: ddc tinh lam viéc Hinh 2-40: sy lam viéc
song song cia ba bom giéng nhau song song ciia bon bom

2.18.2. Sy lam viéc song song cta cac bom khac dic tinh

A A 3 A LN ~ . 2 2 - 2 2 ~ 2 21N
Trong mot s6 di€u ki€én xdc dinh, cdc bom c6 ddc tinh khdc nhau cling c6 thé [am

viéc song song v4i nhau.

0
o

Hinh 2-41: Ddc tinh lam viéc song song ctia hai bom khdc nhau

Trén hinh 2-41 gidi thi€u dic tinh 1am viéc ctia hai bom 1 va 2 ghép song song.

Bom 2 tao nén cdt 4p thAp hon bom 1. Vi hai bom 1am viéc song song khi chiing c6
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cot 4p nhu nhau, nén tir di€ém C bom 1 va 2 mdi bat didu lam viéc song song. Tir C
dung dudng dic tinh tong cong clia chiing bing cdch cong hoanh d6 cta nhitng di€m

c6 cung tung do trén dudng dic tinh cua hai bom.

Pudng dic tinh dudng 6ng DE cit dudng dic tinh tdng cdng Q — H14p tai A cho
luu Iugng Q(i42), €Ot 4p H(j4o) khi hai bom cung lam viéc. Piém 1 va 2 1a hai diém
lam viéc riéng ré cta hai bom 1 va 2 trong hé thong, cho luu lugng Q; va Q, tuong
tng. Pi€m 1’ va 2’ 13 hai di€m lam viéc clia tirng bom khi chiing 1am viéc song song
trong hé thdng, cho luu lugng ctia bom 1 12 Q’; va bom 2 1a Q’,. Ciing giéng nhu
trudng hdp hai bom cling dic tinh I1am viéc song song, tir d6 thi hinh (2-41) thdy:

Q1’+ Qz’ =Qu< Qi +Q,

Tic 1a luu lugng tong cdng clia hai bom khi lam viéc song song nhé hon téng luu

lugng ctia hai bom khi ching 1am viéc riéng ré ciling trong hé thong aYy.

Cong sudt, hiéu suit cla tirng bom khi 1am viéc ciing x4c dinh gidng nhu trudng

hgp hai bom cung dic tinh ghép song song G trén.

Nguyén tic dung dudng dic tinh tdng cong clia cac bom khdc dic tinh ghép song
song ciling dudc st dung dé€ xay dung dudng dic tinh chung clia cdc bom cling dic
tinh khi c6 mot trong s chiing dugc di€u chinh luu lugng.

Viéc van hanh hé thdng cdc bom cé dic tinh khic nhau twong doi phifc tao nén

chi ghép cdc bom nhu vay trong trudng that can thiét.
2.18.3. Sy’ 1am viéc clia cdc bom bé tri cdch xa nhau

Trong hé thdng cAp nudc ¢é nhi€u trudng hdp ngudi ta b tri hai bom & xa nhau

lam viéc song song.

Xét trudng hgp don gidn nhat: khi bom 1 va 2 cung dic tinh dit cdch nhau mot
khodng 1, & hai ndi c6 cao trinh myc nuSc trong bé hit nhu nhau (hinh 2-42). Hai
bom chung nhau doan 6ng a-b. PE dyng dudng dic tinh chung, cin luu y quy d6i
bom 1 vé cling mot vi tri v6i bom 2. OE 1a dic tinh clia doan dng ndi [ gitta bom 1
va bom 2. Trir cdc gid tri tung do trén dudng dic tinh Q — H; v6i cdc gid tri tuong
tng trén duong OE nhan dudc Q — H’; v8i cdc gid tri tudng ing trén dudng OE nhén
duge Q — H’| 1a dudng dic tinh quy ddi ctia bom 1 vé cuing vi tri vdi bom 2.

Dung dudng dic tinh tong cdng ctia bom 1 did quy ddi (Q —H’;) va bom 2 (Q — H,)
theo nguyén tic trén. Pudng dic tinh DE clia dudng 6ng chung cit dudng dic tinh
60



BOM-QUAT-MAY NEN LY THANH HUNG

tong cong Q- Hy 4o tai A cho di€m lam viéc cda hai bom quy ddi ghép song song
trong hé thdong di€m lam viéc thuc t€ ctia bom 1 13 A; va clia bom 2 1a A, va A A’

12 gid tri cot 4p tOn tha't trén doan 6ng ndi ctia bom 1.

Trudng hgp hai bom dit & hai ndi ¢é cao trinh muc nudc trong bé hiit chénh nhau
mot khodng Z thi dudng dic tinh cia bom dit & ndi cao trinh myc nudc trong bé

2.

-L\ ) -
m .

10 1 e S PR T O

)

—),

o
0
£

Hinh 2-42: Ddc tinh lam viéc song song cua hai bom ddc cdch xa nhau.

hiit thap phdi ha xuéng mot khodng biing Z. N&u trudng hgp hai tram bd tri xa nhau
lam viéc song song thi dung dudng dic tinh chung cia tirng tram rdi lai dung dudng

dac tinh tf;ng cdng clia hai tram vGi nhau tuong ty nhu trén.
2.18.4. Sy 1am viéc song song ciia ba bom trén hai dud'ng ong

Céc tram bom ctia hé thong cip hoic thoit nudc thudng dit hai 6ng ddy. Vi vay,
trudng hop thudng gip 1 c6 mdt s6 bom 1am viéc song song trén hai dudng dng. PE
xdc dinh cdc ch€ do 1am viéc clia bom can dung dugc dic tinh dudng 6ng trong

trudng hgp lam viéc binh thudng va c¢6 hu hong.
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Hinh 2-43: Ddc tinh lam viéc song song ciia ba bom trén hai duong éng.

Trén hinh 2-43 gidi thi€u cdc dudng ddc tinh khi ba bom lam viéc song song trén
hai dudng dng. DA 1a dudng dic tinh cla hai dudng 6ng lam viéc song song trong
trudng hdp binh thudng. DB la dudng dic tinh cia hai dudng dng khi hu hdng tai b.
DC Ia dic tinh ciia mot dudng Ong.

Giao diém 1 ctia dic tinh hai dudng 6ng DA véi dudng dic tinh tdng cong clia ba
bom Q — H(1+2+3) cho luu Iugng 16n nhat cia tram. T 1 ké dudng song song véi
truc hoanh tim dugc di€m 2 va 3. di€m 2 cho biét lvu lugng Q, mdi Sng tai:

_ Q(1+2+3)
2

Q,

DPiém 3 13 di€m lam viéc cda tirng bom khi ba bom 1am viéc song song trén hai

dudng dng.

T d6 thay ring, dung dudng dic tinh clia hai dudng dng lam viéc song song ciing
tuong ty nhu dung dudng dic tinh tdng cong clia hai bom lam viéc song song. Tic 14
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dung bing cdch cong hoianh do (luu lugng cdc dudng 6ng) & cic di€m cé cling tung
dd (cot 4p) trén dd thi.

Khi mdy bom 1am viéc trong mang luéi cAp nudc cu thé. Viéc dung d6 thi cling
lam viéc clia bom, dudng dng va mang ludi rit phic tap. Tong cdt 4p toan phan lic
nay khong chi phu thudc vao luu lugng chung ma con phu thudc vio sd diém ding
nuéc. Trong trudng hgp nay, viéc x4dc dinh ch€ do 1am viéc cia bom dugc ti€n hanh
sau khi da hoan thanh viéc tinh todn thuy 1di mang ludi cAp nudc & mot sd ché do

dié€n hinh.
2.19. SU LAM VIEC NOI TIEP CUA CAC BOM LY TAM

Cé4c bom goi 12 1am viéc ndi ti€p néu sau khi ra khdi bom nay, chit 18dng dudc
dua ti€p vao ong hit cia bom kia, r6i sau d6 méi dugc dua vao hé thdng. Nhu vay
khi cdc bom lam viéc ndi ti€p, luu lugng clia ching bing nhau va bing luu lugng

tong cong clia hé thdng:
Qi=Q2=....=Qx (2-72)
Con cdt 4p clia hé thong bing tdng cdt 4p clia cdc bom:
Hy,=H;+H,+ Hy + .... (2-73)

Céc bom lam viéc ndi ti€p dudc st dung khi hé thong yéu cau 4p Ivc cao ma mot
bom khong ddp tng dugc.

2.19.1. C4ac bom cung diic tinh khi lam viéc ndéi ti€p

Trén hinh 2-44 gii thiéu dic tinh clia hai bom gidng nhau lam viéc ndi ti€p. Dic
tinh tdng cong clia hai bom dugc dung bing cich: ng v6i mdi diém trén dudng dic
tinh cia bom. Giit nguyén hoanh dd va nhin d6i tung d6. Vi du di€m c trén dudng
dic tinh téng cong Q — H1,2 nhdn dugc bing cdch 14y tung dd ac = 2ab, con hoanh
do git nguyén. Pic tinh dudng dng CE cit dic tinh Q — H(j,» tai A xdc dinh di€ém
lam viéc clia hai bom trong hé thdng. Tt dudng dic tinh x4c dinh duge Iuu Iugng

Q142 va cOt 4p H1,2) clia hai bom 1am viéc ndi ti€p. Luu lugng ctia mdi bom:

Q1 =Q2=Qu+2
H 1+2
Va cotdp H1:H2:—(2+)
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Trén hinh 2- 45 gidi thiéu dudng dic tinh clia hai bom gidng nhau ghép ndi ti€p
khi ¢c6 Hy > Hp,. Céch dung dudng dic tinh tdng cong ciing giong nhu trudng hop
trén. A 13 di€m 1am viéc clia hai bom ghép ndi ti€p, D 1a diém 1am viéc riéng ré
clia tirng bom ciing trong hé théng ay. Tir do thi thiy ring, trong trudng hdp nay khi
ghép hai bom lam viéc ndi ti€p khong nhitng c6 khd ning ting cot 4p ma con ting

cé luu lugng clia hé thong.

2H,

Hl\h

9]
'.
5]

Hinh 2-44: Ddc tinh lam viéc néi tiép cud hai bom cing ddc tinh khi Hy, > H,.

64



BOM-QUAT-MAY NEN LY THANH HUNG

Hinh 2-45: Ddc tinh lam viéc ndi tiép cia hai bom cung ddc tinh khi Hy, < H,.
2.19.2. Sy’ l1am viéc ndéi ti€p cia hai bom khdc dic tinh

Trén hinh 2-46 giGi thiéu cdc dudng dic tinh cia hai bom khic nhau lam viéc ndi
ti€p va dit & hai vi tri cdch xa nhau, & cdc cao trinh khdc nhau. Tudng tu 2.18.3 quy
d6i bom 1 vé vi tri bom 2 d€ tim di€m lam viéc cla cdc bom khi cung lam viéc.
Pudng ED biéu dién tdn thit cdt 4p trén doan 6ng ndi giita hai bom. Trir tung dd
clia cdc di€m trén dudng Q — H, vdi tung d6 cla cdc diém twong ¢ng trén dudng ED
nhin dugc dudng Q — H’| 1a dudng dic tinh quy ddi ctia bom 1 vé vi tri bom 2.
Pudng dic tinh tdng cong “quy udc” clia hai bom Q — Hj,2) nhan dugc bing cdch
dung tir dudng Q — H’; va Q — H,. Pic tinh dudng 6ng chung dudgc dung trén chiéu
cao bom nudc hinh hoc Hhh(1+2) cit dudng Q — H1o tai A. Tu diém A ké dudng song
song véi truc tung dude di€m 1 va 2 13 di€m lam viéc ctia bom 1 va bom 2 khi ghép
ndi ti€p trong hé théng.
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Hinh 2-46: Ddc tinh ciia hai bom khdc nhau ddt cdch xa nhau, lam viéc noi tiép.

Can chd ¥ 14 cdc bom ghép ndi ti€p chi 1am viéc dugc khi tdng cot 4p khdi dong

clia cdc bom 16n hon chiéu cao bom nudc hinh hoc:

ZHO>ZHhh

Khi ghép bom lam viéc ndi ti€p nén chon nhitng bom c¢6 dudng dic tinh doc, vi
chi can ting luu lugng it di ting dudc cot 4p theo yéu cau. Khi hai bom lam viéc
nhu vy, bom thit hai 1am viéc véi d4p sudt cao hon bom thit nhat. Néu khong du
bén, bom thi hai s& bi hdng. Vi th& phdi chon trén dng diy cla bom thi nhi't di€m
nao khong gay nguy hi€m cho bom thit hai d€ ghép.

Viéc mé bom ghép ndi ti€p dudc ti€n hanh theo trinh ty sau: cho bom thit nhit
lam viéc dé&n khi cot 4p clia bom dat gid tri Hy; thi md van trén 6ng diy clia bom
nay va cho bom thd hai lam viéc. Khi nao cdt 4p ctia bom thit hai dat gia tri Hy, thi
m& van trén 6ng day clia bom thi hai d€ cdc bom cidp nudc vao hé thong dudng

ong.
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Viéc ghép bom lam viéc n6i ti€p trong hé thdng phic tap va khong thuin
tién, kinh t€ biing chon bom ¢ cot 4p cao ddp tng dudc yéu cau lam viéc. Chi nén

ghép ndi ti€p cdc bom trong trudng hgp thit cin thiét.
2.20. HIEN TUQNG XAM THUC

Xam thyc 12 hién tugng thudng xdy ra trong cdc loai mdy thuy luc. G day chi
khdo sat hién tugng xam thuc trong bom ly tim.

Cha't 1dng & mot nhiét do nhat dinh sé sdi (bdc hoi bdo hoa) & mot 4p suit nhat
dinh. Ap sudt nay goi la 4p sudt bdc hdi bdo hoa Py, (v6i nudc xem bang 2-2). Sy
s6i va bdc hoi clia chit 16ng trong qué trinh mdy bom lam viéc s€ gdy nén hién
tugng xam thyc.

Khi bom ly tim lam viéc, nudc vao dng hit va banh xe cong tdc chuyén dong qua
viing ¢6 4p sudt thAp. N&u vi modt nguyén nhan nao d6, d4p sudt trong dong chdy
gidm xudng bing 4p sudt boc hdi bio hda Py, thi nudc s& sdi, tao nén nhiéu bot hai
nudc trong dong chdy. Céc bot hdi nuc dugc dong chidy cudn vao ving cé 4p suit
cao hon s& ngung tu thanh nhitng giot nudc c¢é thé tich nhd hon nhiéu so vdi thé tich
céc bot hoi nude. Do dé trong dong chdy xudt hién nhitng khodng chan khong cuc
bo. G thoi di€m x4y ra ngung tu, cdc phan t chit 1dng dot ngdt dirng lai. Cdc phin
tr & chung quanh xd dé€n chd tréng vdi van toc rat 16n gy nén hién tugng nudc va
cuc bd. Khi 4y ddng ning clia cdc phin tif bi€n thanh ning lugng dan hdi. Vi do
bi€n dang ctia nudc rat nhd (E = 2.10° kG/cm?) nén sy ting 4p suit d6 rat 16n. Téng
ip luc ting 1én c6 thé dat dén hang
ngan 4t mot phe. Do ting dp luc nén i
xuit hién séng dp luc ngudc, kém theo
d6 4p luc bi gidm dot ngdt va chat 16ng H

c6 thé bi s6i trd lai, rdi lai ngung tu. .

Nudc va xuat hién do hién tugng e i o
xam thyc s€ phd hoai kim loai duéi hinh . 2 T
thitc n mon va gi. P chong gi cla vat

liéu chi yéu do xuit hién mang moéng

bdo vé bing cdc Oxit hay cdc lién két 9 Q
héa hoc thim chi biing cdc khi tao thanh Hinh 2-47: Anh hiwong cia xam thice
PN ‘A o 1A den duwcng ddc tinh bom

trong qué trinh dién hod ctia hién tugng I

han gi. Do sy phd hoai ciia nudc va, cic mang bao vé€ ludn ludén bi phd huy lam cho
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kim loai bi han gi nhanh hon. Nhu vay, hién tugng nuGc va trong qua trinh xAm thuc

ngoai tic dung in mon con tao diéu kién cho qud trinh han gi phat trién nhanh.

Hién tugng xdm thuc lam hdng banh xe cong tic va cdc bé phan khac ctia bom.
Khi xui't hién xam thuc, mdy lam viéc bi rung va c6 tiéng né nhd, cong suit, hiéu
sudt va cdt 4p cda bom bi giaim nhanh chéng. Khi xAm thyc phat trién manh, bom c6
thé ngirng 1am viéc hoan toan. Hinh 2-47 trinh bay 4nh hudng clia xAm thuc dén
dudng dic tinh cda mdy bom, dudng nét dit ing véi dudng dic tinh may bom khi

khong x4y ra xam thuc.

Xam thyc 1a hién tugng giy tdc hai rdt 16n doi vé6i sy 1am viéc clia mdy bom.
Nha't thi€t khong cho bom lam viéc lau ngay cd trong trudng hgp hién tugng xAm
thuc khong manh 1dm.

Pé khong x4y ra xam thuc, trudc hét khi sit dung bom phai x4c dinh ding chiéu
cao hinh hoc cho phép va ddm bdo chiéu cao hiit hinh hoc thuc t& clia mdy bom

phdi ludn luén khdng vugt qué chiéu cao hit hinh hoc cho phép (xem muc 2.9).

Vé mit ciu tao, canh bdnh xe cdng tic phdi c6 mép vao méng va dudc vé tron
lai. Phan hiit nuéc clia vé bom va banh xe cong tdc phdi nhin, c6 dang chiy bao tot.
Chiéu dai dng hiit phii ngin d€n mitc t6i thi€u, trdnh 1Am nhiéu chd ddi huéng.

Pudng kinh 6ng hiit dugc chon theo cdc gid tri van tdc cho phép.
Khi dudng kinh 6ng D < 250 mm thi V =1 + 1,2m/s
D>250mmthi V=1.2+1,6m/s

Trudng hgp dic biét khi chiéu dai 6ng ngidn va chiéu cao hit thuc t€ nhé thi cho
phép 1dy van tdc V = 1,6 + 2 m/s. N&u dia hinh cho phép thi c¢d ging dit dng hiit
thing do doc huéng 1én vé phia mdy bom i > 0.005; khong lam nhitng chd ndi hoic
thay d6i huéng c6 kha ning tao thanh nhitng bao khi, d€ trdnh hién tugng tich dong.
O nhitng chd dudng ng hit budc phai bd tri c6 dang vdng cao 1en thi phai dit thist
bi hiit kh.

Ngoai ra, d€ trdnh tinh trang xam thuc, trong thét k&€ nén chon gid tri thanh phan
van toc dong chdy trong banh xe cong tiac hop 1y. Néu diéu kién cho phép thi ¢ thé
dit bd phan huéng dong hoic bianh xe huéng truc trude banh xe ly tim dé quay

chiéu dong chdy trudc khi vao banh xe cong tdc lam ting hé s khi thyc.
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Khi xdm thuc bt ddu xuat hién, c6 thé cho mdt it khong khi vio dng hit cia mdy
bom. Nhung diéu d6 s& 1am gidm luu lugng clia bom (ctt cho vao 1% khi thi
luu lugng gidm 10%) nén phdi tinh todn d€ cho vao mdt lugng khi vira da.

Khi x4y ra xdm thuc ma budc phai cung cAp nudc cin déng bSt van trén dng day.

Né&u diéu chinh Ivu lugng mdy bom bing phudng phép ti€t luu, chi dugc phép
diéu chinh biing van trén ong ddy.

Van trén dng hit md khong hét, ludi chin rac bi nghet, dng hiit bi bAn hoic

muc nudc trong bé hit bi ha thip qud mic ciing déu 1 nhitng nguyén nhan cé thé

gay ra hi€n tugng xam thyc.

2.21. LUC HUONG TRUC TRONG BOM LY TAM VA PHUONG PHAP CAN
BANG

Khi m4dy bom 1am viéc banh xe cong tic chiu tdc dung clia nhiéu luc khic nhau.
Nhitng luc d6 c¢6 thé chia 1am hai loai:

- Luc khdi lugng gdm trong Iyc va Iyc quin tinh.
- Luc bé mit 1a luc tdc dung tuong hd giita banh xe va ch't 1dng.

Trong luc clia banh xe dit § trong tim clia né. Khi trong bom chita day chat 18ng,
trong luc cia banh xe bi giam di do dp luyc thuy tinh. Theo dinh luat Asimet ap luc
thdy tinh ndy biing trong lugng thé tich chit 1dng ma banh xe cong tic chi€m chd,

c6 hudng thing ding tir dudi 1én va ciing dit & trong tAm ciia bdnh xe.

Khi ché tao bom, ngudi ta phdi ti€n hanh cin bing ddng roto. Vi vy truc quin
tinh chinh triing véi truc quay clia roto vd md men qudn tinh ly tAim bing khong. Do

d6 tat ca cdc luc qudn tinh déu bing khong.
Nhu vay chi con lai luc bé mit do tdc dung ctia chi't 18dng 1én bdnh xe cdng tic.

Khi bom lam viéc, chit 16ng chuyén dong vao banh xe theo chiéu truc, do 4p suat
p: tuong d6i nhd. Sau khi vio bianh xe, dong chdy ddi chiéu tir huéng truc sang
huéng tAm. Ap sudt chit 1éng ting dan 1én va dat gid tri 16n nhat 1a p, tai clta ra. Ap
sut p, 16n hon p, rat nhi€u. Do c6 sy chénh léch 4p sudt, mdt phan chit 1dng sau
khi ra khoi banh xe cong tac lai chay ngudc trd lai qua khe a va khe b, taic dung 1én

banh xe mot 4p sudt p.
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Khi dong chdy vao bdnh xe cong tic c¢é sy d6i chiu tir huéng truc sang hudng

tAm nén phat sinh mdt phdn luc tdc dung 1én mit trong ctia banh xe cong tac.

N

Hinh 2-48: Biéu dé dp luc hudng truc

Goi dp lyc tdc dung 1én mit ngoai clia banh xe cong tdc la P,, va dp luc tic dung

lén mit trong 1a P, thi 4p luc tdc dung 1€n banh xe la:
P=P,+ P, (2-74)

Miit ngodi ctia banh xe cong tic ¢ dang quay. NEu bd qua lyc ma sit, dp luc
thiy ddong c6 huéng vudng géc v4éi mit ngoai. G ché do tinh todn, sy phan bd 4p luc
& mit ngoai ddi xitng véi truc quay thi thinh phan huéng tim cda 4p luc thity dong
s& can bing 14n nhau. Vi vay, tdng hop luc cia dp lyc thiy dong c6 chiéu hudng

truc.

Ch4't 16ng chdy ngudc trg lai khe a va khe b c6 4p suit p,. Ap suidt nay sé gidm
dan theo chiéu chdy ngugc do khi banh xe cdng tic quay dd xuat hién luc ly tAim cé
tdc dung chong lai sy chdy ngugc cia chdt 16ng vao khe a, b. Ngudi ta di ching

minh dudgc ring khi banh xe quay v6i van tdc goc o thi vong chat 16ng trong khe a,b

s& quay vdi van toc % lyc ly tdm sinh ra s€ dudgc xdc dinh theo cong thic:
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F=m o".r
Trong do:
m — Khdi lugng vat quay.
o - Van tdc goéc clia vat quay.
r — B4n kinh quay.

Véi lugng chat 16ng nim trong mdt vi phan khodng tréng cdch truc r, dai dr, chiéu
rong biang [, luc ly tim ph4t sinh dudc xdc dinh theo cong thic:

2

dF = p(27z.r.dr.|).%r

Luc ly tAm nay phdt sinh ra 4p sudt dpw c6 chiéu ngudc chi€u 4p sult p,:

p, =5 po’(R; —r) (2-75)
Ap sudt p tdc dung 1én mit ngoai badnh xe cong tic 1a k&t qua k€t hgp tic dung
ctia hai thanh phan 4p suit p, va po.
P=D:- P (2-76)
PP, —%p.wZ(Rj —r?) (2-77)
Do c6 dém chdng thAm & ctta vao banh xe cong tdc nén khe c rdt nho, dp sult tdc
dung 1én mit ngodi banh xe trong khodng tir R; d€n R, dudc cin bing. J dia sau,
trong khodng tif Ry d€n R, (hinh 2-48), mit trong chiu 4p suit p;, mit ngoai chiu 4p

sudt p. lvc hudng tic dung 1én mit ngoai badnh xe cong tdc cé chiéu ngudc chidu

dong chdy chdy vao banh xe va c6 tri s6 x4dc dinh theo cong thic:
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Ry

1
Png = I|:p2 —gpa)z(R; —rz)}andr—npl(Rf - RTZ)

Ry

T.p.o°

8

P, = 7(R? ~R2)(p, - p)— TP (R? - R?){Rs Lwe- Rﬁ)} (2-78)

C6 thé tinh gin ding theo cong thic:

Py = 7(R —RE)(P, — py) (2-79)

Luc tdc dung 1én mit trong clia banh xe cdng tic do sy ddi chiéu clia dong chdy
khi chdy vao ¢6 hudng tring v4i huéng dong chay khi chdy vao banh xe cong tac,
tri s6 clia né xdc dinh theo phuong trinh dong lugng:

P, =KmC, =K gQQ (2-80)
Tu (2-74), (2-78), (2-80) c6 cong thuc xdc dinh luc huéng truc tic dung 1€n banh
xe cong tac:

p.0° 1
P = (R ~RA)(p, ~ p) -~ (R? - R?{Ri R - Rﬁ)}— KpQC,  (2-81)

Hoic xdc dinh gin ding theo cong thifc:
P=z(R?~RZ)p, - p) - K gqcl (2-82)
O day:
v - Trong lugng riéng cia chat 16ng (kG/m”).
Q — Luu lugng mdy bdm(m3/s).
C, — Van t6c dong chdy tai clra vao banh xe cong tdc (m/s).
K — Hé s6 kinh nghiém. Bom ty t6¢ nhd va vira K = 1.
R; — Ban kinh ctta vao banh xe cong tac (m).
Rt —Ban kinh truc (m).

PP, — Ap sud't chit 1dng tai ctta vao, ctia ra banh xe cong tic (kG/m?).
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Luc huéng truc P tdc dung 1én banh xe cong tdc c6 chiéu ngugc dong chiy chdy
vao bdnh xe.
Né&u bom ¢ nhiéu cap c6 n banh xe thi:
P =nP
N&u bom truc ditng thi: P=P+G (kG) (2-83)
Trong dé: G — Trong lugng phan quay (kG).

Pa s6 cdc trudng hdp luc hudng truc trong bom ly tAm ¢ gia tri twong ddi 16n.
Luc nay lam mon céc 6 truc, tao nén su sai 1éch khe hd trong bom, lam roto co xit

vao v4 bom khi lam viéc, gy gidm hiéu sudt va c¢é thé hu hdng mdy bom.

P& cian bing luc huéng truc trong bom néu ding & bi loai chin hodc dd chin 1a
khong hdp 1y, ngudi ta thudng ding cac phudng phap thiy luc. N6i dung cliia phuong
phdp nay 1a dva trén nguyén tic doi xdng cla sy phan bd dp luc trén mot banh xe
hoiic biing cdc hé thdng thily lvc dic biét:

Hinh 2-49: So do cén bdng luc hudng truc theo nguyén tdc doi xing

Dua vao nguyén tic doi xitng clia sy phan bd 4p luc trén bé mit banh xe, trong
thuc t&€ khong thé dat duge ddi xting hoan toan. Vi thé€ khi can bing luc huéng truc
theo phuong phdp nay trong k&t cAu ctia bom phai dit 6 chin hoidc d8 chin d€ chiu
phan luc con lai chua duge cin biing. CiAn biing theo nguyén tic nay thi tot hon cd
12 ding banh xe cong tdc nuSc vao hai phia (hinh 2-49a). Tuy nhién ciing c6 thé
xuat hién lyc huéng truc khi dém chdng thAim & mot phia ctia banh xe bi hdng. Cdch
thtt hai theo nguyén tic trén 1a dit thém mdt dém chong thAm nita & banh xe cong
tdc din nudc vao mdt phia (hinh 2-49b). luc hudng truc dudc cin bing nhd cdc 10
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gidm tdi duc & phan duéi clia dia sau banh xe (sd 18 thudng cé 3 + 6). Theo phuong
phdp nay luc hudng truc tdc dung Ién mdt ngoai banh xe P,, dugc cin bing. Luc
huéng truc tic dung lén mit trong P, s& dugc cin bing nhd & bi ki€u chin. Phudng
phdp cin biing nhu viy tuy don gidn nhung gy su ton thi't luu lugng. Cach thi ba
theo nguyén tic trén la dit cdc banh xe ddi xdng nhau tirng d6i mot trong bom
nhiéu cip (hinh 2-49c¢). Cdc banh xe cé kich thudc nhu nhau, tao nén cdt 4p nhu
nhau, trong diéu kién Iam viéc binh thudng s& giy nén cdc luc huéng truc nhu nhau
va ngudc chiéu nhau. Cdc lyc d6 sé triét tiéu 1an nhau va 1am cho toan bd roto dugc

cin bing. Phudng phap nay c6 nhugc diém 13 ché tao vé bom phic tap, cdng kénh.

, A

R N =77
N s f
| oAl | :
)\ )\ ) el
4 v : _/%\‘ - %1/A 4 v |
B ————— 5w g |

Hinh 2-50: Can bang luc hudng truc bdng dia gidm tdi

Co ciu thily lyc dit biét thudng dudc st dung dé cin bing lvc hudng truc trong
bom nhiéu cap la dia gidm tdi (hinh 2-50). Khi ding co cAu nay trong k&t cau clia
bom khong can dit § chin va § moi ché d6 lam viéc clia bom, roto déu dudc cin
bing. C4u tao clia dia gidm tdi gdbm mot sd budng dic biét. Ap luc trong d6 phu
thudc vao vi tri clia roto theo chiéu truc. Vi vay khi roto 1&ch khdi vi tri cAn bing do

tdc dung clia luc huéng truc thi né lai tw quay vé€ vi tri cAn bing.

9

Ca'u tao cha dia gidm tai gidi thiéu tin hinh 2- 50 gom dia 1 1dp chit ttn truc bom &
sau cAp cudi cling, budng trung gian 3, budng can biing 4. chit 16ng tir binh xe 2 clia
cAp cudi cuing chdy qua khe hd b, chdy qua budng trung gian 3 rdi qua khe hd b; vao
budng cin bing 4p luc 4; nhd dng ndi 5, tir budng 4 chit 1dng 4p suit cao sé quay
v€ miéng hit clia banh xe cAp diu tién. Ap luc trong budng trung gian 16n hon
nhiéu so véi budng can bing 4p luc trén dia 1 1a bd phan chiu tic dung cla luc
huéng truc. Pia 1 ciing 1a bd phan ludn gitt cho roto & vi tri ciAn bing. N€u do tic

dung ctia Iyc huéng truc, roto bi day vé phia tri thi chiéu rong khe hé hudng kinh bi
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gidm di, 4p suat trong budng 3 ting 1&én va 4p suit trong budng 4 gidm di d&€n khi
roto dugc ddy vé vi tri cAn bing. N&u luc hudng truc ddy roto vé phia phai thi hién
tuong x4y ra ngudc lai va vi tri cAn biing cua roto ciing dudc khoi phuc. Cin bing
luc hudng truc theo phuong phdp nay lam phic tap thém két cAu clia bom va chi
diing khi bom c6 tir 5 cap trd Ién.

2.22. CAC PHUONG PHAP PILU CHINH BOM LY TAM

Nhu da trinh bay & muc 2.16, khi bom 1am viéc trong mot hé thong nhat dinh thi
chi c6 mot di€m 1am viéc cho mdt gid tri cot 4p H va luu lugng Q x4c dinh. Trong
qué trinh lam viéc, do yéu ciu ding nudc, nhiéu khi phdi thay ddi di€m lam viéc
clia bom va hé thdng. Sy thay d6i di€m lam viéc clia bom theo mdt yéu cdu nao d6

goi 12 sy diéu chinh.

Pé€ nhin dugc di€m 1am viéc mdi cia bom c6 hai cdch diéu chinh: thay d6i dic

tinh dudng dng va thay d6i dic tinh mdy bom.

Thay ddi dudng dit tinh dudng dng thudng dudc thuc hién nhd van trén 6ng diy.
Phuong phdp nay con dugc goi 1a diéu chinh tiét luu.

Thay d6i dudng dic tinh mdy bom dudc thyc hién bing cdch thay ddi s6 vong

quay trén truc bom.
2.22.1. Pié¢u chinh biing phudng phap tiét luu

N6i dung cla phuong phap di€u chinh ti€t luvu 1a thay ddi 6 dong md clia van
trén ong day dé c6 luu lugng yéu cAu. Van nay ciing 13 thi€t bi da ldp sin trén ong
ddy. Vi th€, diéu chinh bing phuong phdp niay khong ddi héi phdi c6 thém ba't ky
mot thi€t bi nao khdc. Nén chi y 1a phai diéu chinh bing van trén dng diy, khong
dugc diing van trén 6ng hiit vi s& 1am ting tdn thit cdt 4p trén dng hit va diéu d6 c6
thé din dé&n hién tugng xam thuc.

O diéu kién lam viéc binh thudng van md hoan toan, di€m lam viéc clia hé thong
12 A (Qa, Hp). Biing cich thay d6i do md clia van, c6 thé thay luu lugng may bom tir
Q4 d6n Q = 0. Ung v6i mdi vi tri md cia van ¢6 mot dudng dic tinh mdi cia dudng

ong. Phuong trinh cin biing ning lugng c6 dang:
Ho=H+ hv

Hodc
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Ho = Hhh +2h + hV (m)
6] day:

H — Cot 4p cin thi€t ctia bom dé€ khic phuc ton that cdt 4p trong dudng 6ng va

chiéu cao bom nudc hinh hoc (m).
>h — T6ng tdn that 4p luc trén hé thong dudng dng (m).
h, — Tén that cot ap do vi€éc dong bt van gdy nén (m).
H,;, — Chiéu cao bom nudc hinh hoc (m).

Trén hinh 2-51 cho thiy, &€ nhan dugc luu lugng Qg phdi déng bét van lai. Khi Ay
dic tinh dudng 6ng 12 dudng CE,, di€m lam viéc clia hé thong 1a B.

Cong suit yéu cau d€ dua nudc 1én chiéu cao hinh hoc Hy, va khic phuc tdn that
>h trén dudng 6ng:

N — 7QBHK
10275

Cong suat thuc t&€ mdy bom tiéu thu khi diéu chinh bing van:

_/QuH,
° 1027,
Hiéu sud't cia may bom khi diéu chinh biing van:

—ﬁ—k (2-84)
n N, HBUB -

Nhu vy, khi di€u chinh biing van, hiéu suit cia mdy bom bi gidm di. Mifc do

déng van cang nhi€u, sy gidm hiéu suat cang 16n.
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Hinh 2-51: Diéu chinh luu luong bom bdng van trén dng ddy

Luong dién bi hao phi do diéu chinh:

7Qsh
AE =—"<BV_T: (kWh) (2-85)
102”8”“

O day:

Qg — Luu lugng sau khi diéu chinh (m?/s).

h, — Phan 4p lyc bi tén tha't do d6ng bSt van (m).

T — Thdi gian diéu chinh (h);

Ng — Hiéu sudt mdy bom ng véi luu luong Q.

Nac — Hiéu sui't dong co.

y - Ty trong riéng ciia chi't 18ng (kG/m), v6i nudc y = 1000 kG/m’.
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Thoi gian di€u chinh cang dai, dién ning bi hao phi cang 16n.

Phuong phdp di€u chinh ndy don gidn, thuin tién nhung khong kinh t&. Vi vy né

chi dugc dp dung & cdc tram bom nhd, thdi gian di€u chinh ngin.

2.22.2. diéu chinh bing cach thay d6i sé vong quay

\"Q"HQ)

—

Hinh 2-52: Piéu chinh luu luong mdy bom béing cdch thay doi s6' vong quay

Theo quan hé tuong tu trong mdt bdm ly tdm trinh bay trong muc 2.14.1, gitra cac

thong s6 1am viéc va s6 vong quay lién tuc tudn theo quan hé:

Q_n

Q, N
Trong do:

H,, Q, — Cot dp, luu lugng ctia bom khi lam viéc véi s6 vong quay n;.

H,, Q, — Cot dp, luu lugng ctia bom khi lam viéc vdi s6 vong quay n,.
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Vi vay viéc diéu chinh luu lugng cia mdy bom c6 thé thuc hién bing cich thay
ddi s6 vong quay trén truc. Thuc chat cia viéc diéu chinh nay 13 1am thay d6i dudng
dit tinh Q — H cda may bom dé né cit dudng dic tinh dng tai di€m dap wng luu
lugng yéu cau.

Khi s6 vong quay trén truc thay ddi khong qud 50% s6 vong quay dinh mdc thi
hiéu sudt may bom hau nhu khong d6i. Can lvu y 13 chi dugc diéu chinh theo xu
huéng gidm s6 vong quay.

Ap dung phuong phdp di€u chinh nay mic du phdi lip thém thi€t bi diéu chinh

nhung vin mang lai hiéu qué kinh t€ d4dng ké.

Thiét bi diéu chinh dudc s dung rong rdi hién nay 13 bo bi€n tan. St dung thi&t
bi ndy, viéc diéu chinh thudng dudc cai dit theo 4p luc trén ong dffy va pham vi

di€u chinh rong, linh dong.
2.22.3. diéu chinh biing cdch got banh xe cong tic

Theo quan hé tudng tu trong mdt bom ly tdm trinh bay trong muc 2.14.2, giita cac

thong s6 lam viéc clia mdy bom va dudng kinh banh xe cong tic tuan theo

quan hé:
H, (D
D,
(D)
D,
Q_D (ghin < 150)
Q D,
Trong do:

Qy, hy = Cot dp, luu lugng mdy bom khi dudng kinh banh xe cong tdc 1a D;.
Qy, H, — Cot ap, luu lugng mdy bom khi dudng kinh banh xe cong tac 1a D,.

Hinh 2-53 m6 t4 mdy bom c6 dudng kinh banh xe c6ng tic D, khi 1am viéc trong
hé théng c6 luu lugng Q. Pé dat dugc luu lugng Q, theo yéu ciu, theo muc 2.14.5
phdi tinh todn got banh xe cdng tdc d€n dudng kinh D,.
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o Q, Q, Q

Hinh 2-53: Piéu chinh luu luong mdy bom biing cdch got bdnh xe cong tdc

P& dim bio hiéu sudt bom hau nhu khong d6i, ty 1& got cAn nim trong gidi han
cho phép (2.14.2).

Got banh xe cong tdc 12 mot phuong phap diéu chinh hiéu qua, don gidn dé thay
ddi 1au dai ch€ do 1am viéc cda mdy bom. Néu mudn khdi phuc lai ch€ do 1am viéc

cii, cAn phdi thay lai banh xe cong téc.
2.23. CAC PHUONG PHAP MOI BOM LY TAM

Trudc khi cho bom ly tim lam viéc bao gid ciing phdi mdi. Mdi bom 1a 1am cdch

nao d6 d€ dng hit va than bom chita ddy nudc.
C6 nhiéu phuong phdp mdi bom.
2.23.1 Méi biing nuéc
1. M4y bom diit thap hon muc nuéc trong bé hiit

Mbi bing phuong phdp nay & miéng vao 6ng hiit chi bd tri ph&u hit hodc 1u6i

chidn rdc khong c¢6 van thu n€u bom nudc tho.
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Khi mdi phdi déng van 3, md hoan toan van 1 trén 6ng hiit va van 2 trén ong
x4 khi. Nudc tir bé hit ty chdy vao 6ng hit vi mdy bom. Quan st phéu 4 néu
thdy nu6c dang 1én khong con 1an bot khi 12 bom dd mdi xong. Khi d6 déng van 2
lai va ti€n hanh khdi dong bom.

W VPl

Hinh 2-54: Mdy bom ddt thdp hon mic nudc trong bé hiit
1, 2, 3 — Van; 4-Phéu xd khi
2. Miy bom diit cao hon mit nudc trong bé hit
Trong trudng hdp nay miéng 6ng hit nha't thi€t phdi dit van thu.

Nudc mdi bom c6 thé 14y tir Sng ddy (n€u trén 6ng day thudng xuyén cé nudc cé

4p) hoic tir bé cAp nudc moi.

~>
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Hinh 2-55: Mdy bom ddt cao hon myc nudc trong bé hiit

a- Nudc mdi 147y tir 6ng ddy; b- Nudc mdi 13y tir thiing mdi; 1- Lu6i chidn rdc
c6 van thu; 2- Ong huat; 3- Ong moi; 4,5,7- Van; 6- Ph&u x4 khi; 8- Ong dé’y; 9- BE

cAp nudc moi.
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Khi mdi, m& van 4,5 déng van 7. Qud trinh mdi ti€n hanh cho d&n khi nudc dugc
chita diy trong 6ng hit va than bom, khi dugc x4 hét ra ngoai. N&u dirng mdy lau,
nudc trong 6ng hiit ¢6 thé bi 10 1f ra ngoai qua van thu 1. do vy, 1an lam viéc sau

ctia bom phai moi lai.

2.23.2. Mbi biing bom phun tia

AT

Hinh 2-56: Méi béing bom phun tia
1, 4, 5-Van; 2-Bom phun tia; 3-Bom ly tdm

Mbi biing phuong phap nay, miéng vao dng hiit khong dit van thu. Phuong phép
mdi biing bom phun tia nén d4p dung cho cdc tram bom cong suit trung binh tré 1én.
Nudc cong tic cAp cho bom phun tia 14y tir 6ng ddy cia bom ly tAm hodc tir dai

nudc trong tram.

Ong hiit cia bom phun tia v6i phin cao nhat trén than bom ly tim. Khi mdi déng
van 4, m3 van 1 va van 5. Bom phun tia hidt khi tt 6ng hdt va bom ly tAm x4 ra
ngoai cuing véi nuGc cong tic, tao nén dd chian khdong trong bom ly tdm. Vi viy
nudc tir bé hiit s& dang 1én chira day trong 6ng hiit va thin bom ly tAim. Bom ly tAm
dudc khdi dong khi trong 6ng hiit va thin bom chita diy nudc.

2.23.3. Moi biing bom chin khong

Phuong phdp nay ciing thudng st dung & cdc tram bom c6 cong suat trung binh trd
1én hoic & cdc tram bom diéu khién ty dong. Trong tram bom thudng dit hai bom
chian khong (mot bom du trit) d€ mdi cho tit cd cdc bom. Ong hit ctia bom chan

khong ndi véi phdn cao nhit trén thin bom ly tim, 6ng day ndi v4i thuing tuan hoan
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(hinh 2-57). Thiing tudn hoan c6 nhiém vu cip nudc mdi bom chian khong va b
lugng nudc trong bom chan khong bi hao hut trong qué trinh 1am viéc, ddng thdi n6
ciing 14 noi ti€p nhan khi, nuwéc do bom chan khong day ra.

Bom chan khong dugc chon theo dd chidn khdng can thi€t va luu lugng khi can

thi€t. P chan khong nén chon Hy = 8 + 9 m. Luu lugng clia bom chan khong c6 thé

xac dinh theo cong thuc:

V., -V, H
Qck :k%ﬁ); (m3/ph) (2-86)
a hh

Trong do:

K — Hé s6 du trit, 14y trong khodng 1,05 = 1,10.

Vi — Thé tich khi trong than bom (m?).

Vi — Thé tich khi trong dng hiit (m3).

H, — Ap suit khi quyén & diéu kién 1am viéc (m).
(& diéu kién tiéu chudn H, = 10m).

T — Thoi gian moéi bom ly tdm (phit). Vi bom sinh hoat T = 3 + 5 phiit, bom chita
chay T < 3 phut.

Hy,;, — Chiéu cao hiit hinh hoc ctia bom ly tim (m).

Hinh 2-57 gidi thiéu so d6 mdi bom ly tim bing bom chian khdng. Trinh ty 1am

viéc clia thi€t bi nhu sau:

1. Cho nuéc tir thuing tudn hoan bom vao bom chan khong va md van 2 trén dng 5,

déng van 3 trén dng 4.
2. Cho bom chéan khong lam viéc.

3. Piéu chinh lugng nuSc cAp cho bom chian khong bing cdch khép b6t van 6. mot
s6 bom hién nay khdng cé van 6 thi dudng 6ng ndi tir thiing tuan hoan dén dau hit
clia bom chan khdng dudc tinh todn vira di d€ bu lai lugng nuée trong bom chin

khong bi hao hut trong qué trinh lam viéc.
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4. Theo ddi chian khong k& trén &ng hit hodc thudec do muc nude 9 trén thing
tuan hoan, néu thay chi sd dat mic qui dinh nghia 12 bom ly tAim d3 dugc moi. Khi

d6 cho phép khdi dong bom ly tim.

5. Theo ddi bom ly tim néu thdy s6 vong quay trén truc dn dinh, may chay ém
hoiic 4p k€& chi dat 4p luc khdi dong thi dong van 2, ngdt bom chan khdng va md van
3 trén dng ddy cda bom ly tAm.

Né&u trong tram bom bd tri nhiéu bom ly tAm thi moi 1an lugt tirng bom mot.
Bom chian khong c6 thé dit tich riéng hodc dit ngay trén thiing tudn hoan.

Bom chan khong ki€u vong nudc chi nén 1am viéc vdi nudc sach. Néu nudc trong

bom c6 14n bun c4t, cdc bom s€ bi mon 1am luu luong bom bi gidm di.

Né&u st dung bom chan khong ki€u vong nudc dé mdi cho bom ly tAim bom nudc
ban hoic bom nudc cé 1an bun cin, giita bom ly tAm va thiing tuan hoan dit thiing
phan ly 11. Thing phan ly 12 mot thing kin. Bom chin khong gidn ti€p hdt khi tir
bom ly tAm qua thung phan ly. Sau khi di tao dudc d6 chan khong cin thiét trong
bom ly tim, nuSc c6 chita buin cin tir b€ hit hoic tir song dang 1én chita ddy trong
ong hit va bom ly tAim. Liic ndy bom chan khong hit cd khi va nudc tir bom ly tdm
vao thiing phan ly. Tai day nuéc c¢6 1an bun cdt nim lai (s& dugc xa qua van 12), khi
dudc bom chan khong hiit dua vé thiing tudn hoan.

; L« L

\e
1
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Hinh 2-57: So do moéi bom ly tdm bdng bom chdn khong

]-OA/ng hiit ciia bom ly tam; 2, 3, 6-Van; 4-0A’ng ddy ciia bom ly tdm; 5-0A/ng hiit
ciia bom chdn khong; 7-Bom chdn khong kiéu vong nudce; 8-Thing tudan hoan; 9-
Thudc do muc nuée; 10-Ong ddy ciia bom chdn khong..
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Hinh 2-58: So d6 moi bom ly tdm bom nudc bdn bing bom chdn khong
ki€u vong nudc.
11-Thing phdn ly; 12-Van xd cdn; (Cdc chi thich tie 1+10 gidng nhu hinh 2.57)
2.24. VAN HANH MOT TO MAY BOM

Van hanh mot t6 mdy bom bao gém ba giai doan chii y&€u: md may, theo doi

trong qué trinh chay mdy va tit mdy.
Mdé may

Trude khi m3d mady cin ti€n hanh ki€m tra, n€u can thi xiét chit lai cdc dai 6c &
diu n6i 6ng hit, ddu ndi 6ng ddy va bé mdy; ki€m tra 4p lyc va nhiét do nudc,
nhiét do diu trong hé théng boi tron va lam ngudi. C4c chi s6 nay phai phu hgp véi
cdc chi s& ghi trén 1y lich mdy do bén thi€t k& ché tao dé ra. Sau d6 ki€m tra, déng
van trén chan khong k&, trén 6ng ddy va dng din nuSc phu; md van ap k€, cudi
ciing ki€m tra dién 4p mang dong luc. N&u tit cd cdc diéu kién trén déu ddm bio
thi ti€n hanh mdi bom. Khi qué trinh mdi bom k&t thiic thi déng dong co dién chay

may bom.

Khi bom d3 dat s6 vong quay 6n dinh va dp k€& chi gid tri thich hgp (c6 ghi trén
bi€u d5 bom) thi m§ van trén chan khong k& va van trén dudng 6ng din nuéc dén
cum nip bit. Néu & truc ctia bom ¢6 1am ngudi bing nudc thi md van din nudc dén

1am ngudi 8. Sau cling, md van trén 6ng day d€ bom cap nuSc vio hé thong.
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Trong mot s6 trudng hop cho phép mé may khi van trén 6ng diy mé néu trén ng
ddy c6 van mot chiéu va viéc md mdy nhu vdy khong c¢6 khd ning din dé€n qua tai

ctia dong ca.
Theo d6i vin hanh

Trong thdi gian 1am viéc, cdc t6 mdy chay phdi ém, truc khong bi rung va ddo,
luu lugng va cot 4p cda mdy bom phdi dat yéu ciu. C4c thong sd 1am viéc ndy ¢
thé dé dang ki€m tra dudc bing cic thi€t bi ki€m tra do ludng. Cdc bd phin lam
viéc clia mdy bom nhu banh xe cdng tic, 6 bi, vong chén 13 nhitng bo phin d& bi

mon, hu hdng. Vi vay can Iuu y ching hon.
Thong thudng khi bom 1am viéc can chd y d&€n nhitng van dé sau:

1. Nhiét d6 & truc: Nhiét dd & truc khong nén vuot qua 65°C. trong mot s6 trudng
hdp nhiét d6 6 truc c6 thé cao hon nhung nhiét do thuc t€ ciing khong dugc vugt qua
80°C va khong dugc cao hon nhiét do trong gian mdy qud 45°C, nhiét d6 dau boi
tron va hop diu khong dude qua 60°C.

2. Ap luc dau trong hé thdng bodi tron hay mitc diu trong budng chita dau phai
nim trong pham vi qui dinh. Can thudng xuyén ki€m tra chit lugng diu trong hé
thong bdi tron vé dd nhdt, dd axit va xem diu c6 bi cin bin, bi 1An nudc khdng. Néu
chat lugng diu khdong ddm bdo, cin thay dau méi. Thong thudng cit sau 800 dén
1000gid 1am viéc cAn thay dau mdi.

3. Sy lam viéc cta cum ndp bit. O cum ndp bit cAn c¢6 nuéc din d€ boi tron va
1am ngudi. Lugng nudc 1i ra & day can phit hdp v6i yéu cau ghi trong 1y lich bom.
Né&u lugng nudc 1f ra nhiéu qué sé& giy ton thi't lvu lugng may bom va c6 thé c6 khi
lot vao cira hiit, khi d6 cin ép chit bit ép tip. Nguoc lai, n€u lugng nuée i ra it qua
hoic khong c6 nudc i ra s& gy chdy cdc vong tip, mai mon 6 truc hoic bac bdo vé

truc. Lic d6 phai lap tic ndi 16ng bich ép tip.

Tuy thudc vao két cAu mdy bom va diéu kién 1am viéc clia n6, thong thudng sau
khodng 2500h lam viéc cAn ki€m tra va diéu chinh lai khe hd ctia 6 truc. Ngoai ra,
cong nhin van hanh can thudng xuyén xem xét tinh trang 1am viéc cda toan bd td

mdy nhu tinh trang khép ndi truc, bich n6i 6ng, bu 16ng dE,...

Khi bom dang 1am viéc n&u bi rung dong manh, truc bom bi ddo, c6 ti€ng dn bat
thudng, nuSc khong 1én, hoic khong dd luu lugng, cot dp,.... cin dirng may, ki€m

tra tit cd cdc van, 6ng hit, Iu6i chin rdc va bdnh xe coOng téc.
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Tat may

Khi tit may cédc thao tdc phdi ti€n hanh ngugc lai véi trinh ty khi m§ mdy. Piéu

do c6 nghia la:

1. Tu tir déng van trén 6ng ddy. Thdi gian d6ng hoan toan van nén nim trong
khodng 2 + 3 phiit &€ chuyén dan bom sang 1am viéc & ch& do khong tai.

2. P6ng van chian khong k€.
3. Ngit dong cd dién.

4. Péng van trén ap k& vd cdc dudng dng din nudc dén cum ndp bit, d€n budng

lam nguoi.
2.25. MOT SO HONG HOC THUONG GAP VA BIEN PHAP KHAC PHUC

Trong vin hanh bom c6 nhi€u dang hdng héc. Dudi day 1a mot s6 dang thudng
gdp va bién phdp khic phuc:

Sy ¢ Dy dodn nguyén nhan Bién phdp khic phuc

1. Chua mdi xong, trong bom | Tat bom, mdi lai

va ong hiit con khi

2. Ong hit bi hé Kiém tra lai 6ng hit hoidc thay b

sung gioing cao su & mdi ndi

_ 3. H3 vong tip Xiét chic hon
Sau khi
md mdy, |4. Ludi chin rdc clia mdy | Kiém tra, 1am sach
nude bom bi bit kin
khong 1é€n - — -
5. Van hit bi ket Ki€ém tra, sua chira

6. Chiéu cao hit bi ting qud | Ki€m tra, di€u chinh lai cao trinh

muc hodc hG mié€ng hiit truc bom hodc mi€ng hut

7. Pong cd dién quay ngudc | Kiém tra ddo lai didu diy diu vao

dong co.

Luu lugng 1. S6 vong quay trén truc bi | Kiém tra, stta chita dong cd

b4
bi gidm, glam
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trong qud

trinh lam

2. Khong khi lot qua bd phan

16t kin vao than bom hoic

Ki€m tra 6ng hit, ki€m tra cum

vong tip. Néu vong tip bi mon thi

viéc ong hut thay th&, bi 18ng thi xi€t chic hon.
3. Pém chong thim hoic | Ki€m tra, thay thé
dém cd bi mon
4. Banh xe cong tac bi ban Kiém tra, lam sach
5. B4anh xe cong tic bi mon | Ki€m tra, thay th€ banh xe cong tic.
qua
6. Ong hit dit nong: tao | Chdng xody hoic ha &ng hiit xudng.
X04y.
7. Ong hiit, 6ng ddy bi bAn | Kiém tra, 1am sach
8. Ting chiéu cao hiit Ki€m tra 6ng hiit, van hiit muc nudc
trong bé.
9. Luéi chin rdc bi nghet. Kiém tra, 1am sach
10. Van, kh6a mé khong hét | Kiém tra md hét van khéa.
1. Banh xe cong tdc bi mon | Kiém tra, thay thé
2. H4 6ng day Ki€m tra, stta chita 6ng diy va moi
ndi ong
Cotapbi |3 van dfy chua md hét Ki€m tra md hét van.

giam trong

qué trinh

4.1C6 1an khi trong nu6c

o« ~ 2~ b A A ~ z
Ki€ém tra 6ng hit va dd sdu bo tri

miéng vao Ong hut.

lam viéc
5. H& 6ng hiit, vong tip Ki€m tra, khic phuc
6. Hong banh xe cong tic | Thay th€ céc chi ti€t bi hdng.
hoic vong dém chdng tham.
Pong cobi | 1. SO vong quay vudt qué s6 | Ki€ém tra dong co va hé thong dién
nong do vong quay dinh mifc. vao dong co.
qua tai

2. Nuéc bom 1én chita nhiéu

Ki€m tra chat lugng nudc va khic
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cat.

phuc.

3. O, vong bit xiét chit qu4.

Kiém tra, n6i 1dng.

4. Luu lugng ting qua muc

Péng bSt van trén 6ng day.

5. Hu héng phin co khi cla
bom va dong cd

Kién tra, thay th& phidn hu hdng

6. C6 vat thé la gy ket bom

Dirng mdy, ki€m tra

7. Chay mdy khi di€n dp

mang bi sut qua

Péng bSt van ddy.

Bom bi
rung va co

ti€ng 6n

1.Lip dit t8 mdy khong
ding

Kiém tra, hiéu chinh lai.

2.Nén méng yé&u hoic dong
hit, dng ddy 1ip dit khong

chic chin, thi€u goi da.

R R
Ki€m tra, b6 sung.

3. Quat gi6 cta ddng cd bi
hdng

Ki€m tra, thay thé hoic sita chita

4. Banh xe cong tdc bi ban.

Kiém tra, 1am sach hoic sta chita

5. Bu 16ng d€ bi thdo 18ng.

Xiét chic dai oc.

manh 6.Xuat hién xam thuc do | Dirng bom tim c4ch ha chiéu cao hiit
ting chiéu cao hit. hinh hoc thyc t€ hoic déng bét van
day.
7. Hu hdng phan cd khi:
- Hong chi ti€t quay Ki€m tra, thay th€ c4c chi ti€t hdng.
- Truc bi cong
- O d5 bj mai mon
Bom dang 1.B& hit bi can nudc, 1u6i | Phdi chd cho di nudc. Néu thudng
lam viec | chdn rdc ciia bom hodc phéu | xdy ra can bd tri lai miéng vao ong

dot nhién

hiit bi hd.

hut.
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nudc 2. Bdnh xe cong tdc bi thdo | Kiém tra, 1ip lai.
khong 1&én | 1dng.
3. Vong tip bi chdy hoic | Kiém tra lai bo phan din nuSc bdi
mai mon qui muc. tron, 1am m4t va thay th€ vong tdp.
Vobom bi | Mdy chay ldu va van diy | Ditng mdy, ki€m tra van, mdi lai roi
néng khong mé mG mdy.
1. D4u cin, ban. Rita §, thay dAu mdi.
2. Can diu, khé md. P4 thém dau, md.
& truc b 3. Chat lugng ddu, md xAu. | Phan tich do nhét, d6 pH, néu khong
ruc bi . A
o dat can thay dau, md&
néng
4. Nip chin 6 xiét chit qua. | NGi 18ng, diéu chinh lai khe hé truc
hop ly.
5. Chay dau. Stra chita chd hdng.
Cum vong 1. Bi ép tdp chit qua. NGi 18ng.
tdp bi 2. Ong din nudc dén cum | Kiém tra, thong tic.
nong vong tiip bi tic.
1. Bi ép tiip bi hdng Xiét chit hon.
RO DAL | ong tp bi xuGng | Thay vong td
. C4c vong tip bi xudn ay vong td
thudng & Sy g tup Dbl g y gtp
R cap, bi mon
cum vong
tap. 3. Truc hoidc 6ng bao truc bi | Ki€m tra, khic phuc.

N

mon
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CHUONG 3

BOM HUGNG TRUC

3.1S0 PO CAU TAO VA NGUYEN TAC LAM VIEC

Bom huéng truc ciing 12 mot loai bom dudc st dung nhiéu trong tiéu tudi, thodt nudc
mua vd cidp nuc khi yéu cau luu lugng 16n, cot 4p nhd. Bom huéng truc thudng sit

dung torng pham vi:
Q=0,1 +50m’s
H=4+22m

Va ¢6 hé s6 ty toc ng = 600 = 1200. Pay 1a mot loai bom mdi dudc st dung rong rii
trong khodng 50 nim lai day.

f

2
K&t ciu clia bom hudéng truc don gidn va q
chic chin. Phan quay gém truc va bdnh xe

Y

cong tdc. Banh xe cong tdc gom bau va cic

canh gdn trén bau. Cdnh banh xe cdng tdc ¢ : 1‘

dang cong trong khong gian, mit trén 10i, mit
dudi 16m. S8 cdnh thudng c6 tir 3 d€n 6. Phan -
dirng yén gom c6 v4 va bd phan huéng dong.

AR RLY
ARARRRLY

I

=

=
;\@
\

Bo phin huéng dong la mdt khoi tru rdng, x

trong c6 tit 6 dé€n 12 cdnh dang cong.

Hinh 3-1: So do cdu tao
bom hwéng rruc

Trong bom hudng truc dong chdy khong
chuyén dong thing géc vé6i truc ma chuyén
R 4 ) g/ vg & R o yA I- Banh xe céng tac: 2- Truc;
dong trong cdc mat try dong tdm v4i truc nén 3,185 pligii ednp dong: - VE
khong st dung luc ly tim va dd gia ap luc
nhan dugc chi nhd bi€n d6i dong ning. Vi vy nguyén tic lam viéc clia bom hudng

truc 1a dva vao dong chdy loe.

Khi bianh xe cong tic quay, cd ning dugc truyén cho chit 1dng. Mdi phan tif chat
16ng dong thdi tham gia hai chuyén dong: quay va tinh ti€n theo chiéu truc. Sau khi ra

khéi banh xe cong tdc, chi't 1dng vio bo phan hudng dong. Tai ddy, thanh phidn chuyén
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dong quay ctia dong chdy bi triét tiéu. Sau bd phadn huéng dong, dong chiy chuyén

dong theo mdt chiéu duy nhi't 1a chiéu song song vdi truc.
3.2. LUGI THANG CUA PROFIN

Cit banh xe cong tic bing hai mit tru gan nhau va cling trdi ra mit phing s& dugc
1u6i phing thing clia profin cdnh banh xe cdng tdc (hinh 3-2). Khodng cich giita cdc
profin 1a bing nhau va bing t:

t= 2
Z

Trong dé:

t — Budc cla ludi.

z— SO cdnh banh xe cong téc.

D — Pudng kinh mit cit tuong ng véi ludi.

Khi banh xe cdng tdc quay, ludi profin chuyén dong doc theo truc ctia né.

Tai bat ky di€m nao clia dong chdy & truSc va sau luGi ciing c6 thé dung duge tam
gidc van tdc tuong ng (hinh 3-2). Thanh phan van téc quay theo:

_ 7Dn

U 50 (m/s)

Trong d6: n — SO vong quay ctia bdnh xe cong tic trong 1 phiit.

Do cédc phin ti¥ cht 18ng chuyén ddng trong nhitng mit tru déng tAm vdi truc nén

ban kinh r tai moi di€m ctia 1udi 12 nhu nhau va:
U =U,=U (3-1)
Gia st dién tich mit cit u6t clia dong chdy tir 161 vao dén 16i ra clia banh xe
cong tdc nhu nhau thi thinh phin van toc huéng truc C, sé khong ddi, tic 1a:

ClZ = CZZ = CZ (3'2)
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Cc

B,

Hinh 3-2: Ludi phdng thdng ciia profin
3.3. PHUONG TRINH CO BAN CUA BOM HUGNG TRUC

G muc 2.6 da 1ap dugc phucng trinh cd ban clia bom cdnh din néi chung;

_ U 2C2u _U1C1u
g

H

Itoo

Trong bdm hudéng truc, theo biéu thic (3-1) cé:
U =U,=0

uc,, -C
Do d6: Hy, = (zug w) (3-3)
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Mit khéc, theo phuong trinh (1-1) ¢6 thé viét:

_ C2 _ 2

Hy=E,~E =P P, 4, C2=C0
4 29

Viét phuong trinh Becnuli vé6i ti€t dién ra va ti€t dién vdo cia banh xe cdng tdc

trong chuyén dong tuong ddi co:

2 2

W W
&+zl+—1:&+ Z,+—=+h,

y 29 7
Hyy : 12 t6n that 4p Ivc trong viing banh xe cdng tdc. Tdn that nay cé thé bd qua, vi
P, — Py _ le _sz

vay: < iz -7z
1y y 274 29

Do d6 c6 thé viét dudc:

le _sz + Cz2 _C12
29 29

H =

Itoo

(3-4)

(3-3) va (3-4) 1a phuong trinh cd ban cia bom hudng truc. Phuong trinh ¢d ban nay
2

_ 2
cho thdy riing cot 4p clia bom huéng truc khong c6 thanh phin % do lyc ly tim

gy nén. Cot 4p tinh dudc tao nén do d6 md rong cua kénh dan giita cdc canh trong

banh xe cOng téc.
Tu tam gidc van toc (hinh 3-2) thdy: C,, =U —-C, cotgp,
Cuw—Cy= u —C, cot gﬂz) - —C, cot gﬁl)

Do d6 phuong trinh (3-3) ¢6 thé viét dudi dang:

U
Hltoo :ECZ (COt gﬁl —cot gﬂz) (3-5)

Nhu viy dé tao nén codt 4p, bom hudng truc phdi c6 By < B,, diéu d6 lam cho cdnh
banh xe cdng tdc bi vin di. N&u hai bom c6é cdt 4p nhu nhau thi bom nao cé sd vong
quay 16n cdnh bdnh xe cong tdc sé d§ vin hon. Cip tri s6 By, B, khong c6 dinh ma thay

e 2 . RN A . A 2 . A
d6i theo ban kinh. K€ tir bau ra chu vi, d cong ctia canh giam dan.
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Ciing nhu bom ly tdm, do c6 ton thit nén cot dp thuc t& ciia bom huéng truc c6 thé
tinh gan ding theo cdng thifc:

H=t (3-6)

Trong d6: Ky 12 hé s6 cot 4p, gid tri ciia nd phu thudc vao hé sd ty tdc ng:
K, =0,0244.n"
3.4. LUU LUONG CUA BOM HUGNG TRUC
Luu lugng cia bom hudng truc dugc xac dinh theo cong thiic:
Q=C.F

V6i F 1a dién tich mét cdt wét & 181 ra clia banh xe cong tic:
T /N2 2
F=-(D°-d
2 ( )
Nén: Q:%CADA@Q (3-7)

Trong do :
D - Pudng kinh ngoai clia banh xe cong tic
d — Pudng kinh bau.

Trong tinh todn c6 thé 14y sd bo :

D=5+ 5,5)%/%

d =(0,4+0,6)D

C, =0,006n2'% \/2gh

Vi H 1a cot 4p toan phan clia bom.
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3.5. PUONG PAC TINH CUA BOM HUGNG TRUC

Ciing nhu bom ly tdm, dic tinh va kha ning lAm viéc cda bom hudng truc dugc thé
hién bing cdc dudng dic tinh thyc nghiém. Bom hudng truc ¢ hai loai dudng dic tinh:
dudng dic tinh cong tdc va dudng dic tinh tdng hop.

3.5.1. Puong dac tinh cong tac

Pudng dic tinh cong tic bi€u dién mdSi quan hé giita luu lugng, cot 4p, cong suit,
hiéu sud't véi mot s6 vong quay khong d6i va mot tri s géc dit cdnh nhat dinh (hinh 3-
3).

So sdnh véi dudng dit tinh ctia bom ly tim cho thdy dudng dit tinh Q — H ctia bom
huéng truc ¢6 d6 doc 16n nhat 1a & hai dau. Cot 4p cang ting thi luu lugng cang gidm
va 16n nhd't khi déng van trén ng ddy. Thong thudng thi Hy = (1,5 +2) H (H 1a cot ap

ting vdi di€m c6 hiéu suit 16n nhat).

o
Hm "
ﬁ_\\
b \"\O_
3 \\ \T’si
-4/\\\ \\\ 0 I]
gG \\" \\\.\ ,/.\
\\ ‘-\\
\\\ \\
2 \\/ \\ \
60 / -
S ‘\
~ b
\\ L9
40 /) X i
\ A ‘
'\\ \\
/ \\b. \\
1| 20 / Yo R
—
Y 3
. \'1\
\
0 40 80 120 180 200 240 Q (I/s)

Hinh 3-3: Duong ddc tinh céng tdc cia bom hudng truc
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Pudng dic tinh Q — N ciing c6 dang tuong ty nhu dudng dic tinh Q — H. Cong suit
ciing c6 gi4 tri 16n nha't khi Q = 0 va gdp 1,5 + 2 cong sudt 1am viéc clia bom tai diém
c6 hiéu sud't 16n nhat. Ti gid tri Nmay trd di hiéu sudt bom gidm nhanh. Nguyén nhin sy
khac biét cia dudng dic tinh bom huéng truc nhu vay 1a do xudt hién dong chdy phu
trong ving banh xe cong tic khi bom lam viéc. Nguyén nhan gy nén dong chdy phu
12 do trong thyc t&€, bom hudng truc lam viéc van cé sy xudt hién cda lyc ly tAm lam
chiéu chuyén dong clia dong chdy bi 1éch di, trén bé mit cdnh c6 16p bién vdi van tdc
chdy bing “khong”, khi banh xe cOng tdc quay I6p bién bdn ra ngoai sinh dong chdy
phu, hon nita sy chénh 4p sut gitta mit trén va mit dudi cdnh ciing gdy dong chdy

phu chdy ngudc tif trén xudng dudi.

Tir dudng dic tinh thdy ring viing 1am viéc c6 1gi cda bom nhd. P& khic phuc
nhugc di€m nay, ngudi ta ch€ tao bom canh quay, géc dit canh cé thé thay d6i dugc
khi luu ludng, cot 4p yéu cau thay doi.

3.5.2. Pudng dic tinh tdng hep

Pudng dic tinh tdng hgp dugc st dung v6i géc dit cdnh thay d6i va s6 vong quay
trén truc khong ddi. C& tng véi mdi géc dit canh c6 mot dudng dic tinh cong tic. Vi
nhiéu dudng dic tinh cong tic tdng hop lai dude dudng dic tinh tdng hgp (hinh 3-4).

T cdc dudng dic tinh ciia bom hudng truc thiy ring khi lvu lugng bing “khong” thi

cong suit tiéu thu trén truc 12 16n nha't
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Hinh 3-4: Buong ddc tinh téng hop ciia bom hudng truc
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3.6. CAU TAO CUA BOM HUGNG TRUC

Tram bom bd tri bom huéng truc, kich thuéc nha tram nhé gon. Bom hudng truc c6

thé dit thing ding, nim ngang hoic nghiéng.

i |

N

%{Hﬂ![}
norT

) |

AL L LAY

-\31‘5’/

|

Hinh 3-5: Cdu tao bom hudng truc

1-Bdnh xe céng tdc; 2-Bé phdn hudng dong; 3-Ddu néi 6ng ddy; 4-Truc duoc bdo vé
bdng 6ng bao; 5-0 huéng truc; 6-Lot 6; 7-Khdp ndi truc
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Tuy nhién bom huéng truc lai ¢é chiéu cao hit Am. Piéu dé giy trd ngai cho viéc

thi cong nha tram va 1ip dit t6 may. Hinh 3-5 gidi thi¢u k&t cAu bom hudng truc.

Phin quay clia bom gdm bdnh xe cong tdc va truc. Banh xe cong tdc gdbm bau va
cdanh. Biu c6 dang hinh tru. Bdnh xe cdng tdc c6 tir 3 d&€n 6 cdnh. Cénh c6 dang cong
trong khong gian, mép vao day va dugc vé tron lai, mép ra mdng. Canh thudng dugc
dic biing hgp kim, 1ip v6i bau biing bu 16ng hoic dic lién véi bau. V6i cdc bom cdnh
quay, trong bau dit cd cAu quay cdnh. Truc bom ndi véi truc dong cd biing khép ndi 7.

Truc bom quay trong hai & hudng truc 5 16t g ép hoic cao su, bdi tron biing nudc sach.

Trong qué trinh 1am viéc 6 hudng truc s& bi mai mon. Phdi thay 16t 6 ding dé tranh
tinh trang truc bi 1éch tAm, badnh xe cdng tdc co xdt vao vo bom giy hu hdng. Khe hd
gifta bdnh xe cong tdc va vo thudng bing 0,001D. Né&u khe hd nay 16n qud, hiéu suit

ctia bom s€ bi gidm.

V4 bom gdm budng banh xe cong tic, bd phadn huéng dong, khuyu cong va bd phan
din dong vao. Budng banh xe cdng tic dang tru, v6i bom canh quay thi c6 dang cau
dé ddm bio khe hd giita banh xe cong tic va v4 1a nhé. Bd phan huéng dong cé tir 6 +
12 cdnh cong trong khong gian. Khuyu cong va dng ra dé€ ddi chiéu dong chdy. Bo
phan din dong vao c6 dang con thu hoic khuyu cong tiy thudc vi tri dit bom so v6i bé
hut.

Bom huéng truc 13 loai dugc st dung va sdn xuit tuong d6i nhiéu & nudc ta. Ta da
ch€ tao bom huéng truc véi luu lugng Q = 40 +10000m’/h va cotap 2,0 +9,5m.
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CHUONG 4

BOM GIENG KHOAN

Bom gi€ng khoan 12 loai bom dugc ché€ tao theo dang hinh khdi tron xoay, véi
dudng kinh phi bi cia khoi bom nhd, thich hdp véi viéc ldp dit & cdc gi€ng khoan c6
dudng kinh tir 100 = 600 mm. Tuy nhién loai bom nay khong chi dugc tng dung d€ 1ip

dit & cdc diém gi€ng khoan.

4.1. PHAN LOAI BOM GIENG KHOAN
4.1.1. Phan loai theo dong co
1. Bom dong cd kiéu nhiing chim

Hinh 4-1, gigi thiéu bom gi€ng khoan dong cd ki€u nhiing chim. Mdy gdm phin bom
4 va phan dong cd 6. giita hai phan nay 1 IuSi hit nude 5. phan bom gdm nhiéu cAp.
Mbdi cAp gom bdnh xe cong tdc 8 vd bd phan huéng dong 9. s§ ludng cdp bom phu
thudc vao cot 4p cda mdy bom. Sau cAp bom cudi cling ¢ van mdt chiéu 10, van nay
c6 tdc dung chdng lai hién tudng quay ngudc clia bdnh xe cong tic khi bom dot ngdt
dirng may. Pong co dién 6 12 phin nim dudi cing clia td mdy. Pay 1a loai dong co
nhiing chim cho phép lam viéc trong nuc. Pong co c6 thé ché tao theo ki€u khd hoic
ki€u uét.

Bom c6 dong co ki€u kho, vé dong co phai khit kin, trong dong co c6 khi nén. Nudc
10 i vao dong cd sé dong lai trong mot budng & dudi cling va dugc bdo 1én bing diéu
khi€n nhd ro le phao. Mdy nén khi dit trén mit dat tiing thdi ky dua khi nén vao dong
co dé ddy nudc ra ngoai. T6 may c6 dong co ki€u kho hié¢u sud't cao, nhung két ciu
phtic tap va c6 thé c¢é nude thaim vao diy quin clia dong cd. Vi vay loai nay it dudc si

dung.

Bom c6 dong cd ki€u uét, roto ngdm trong nudc hoic ngdm trong diu. Loai ddngco
roto ngdm trong nudc c6 cAu tao va van hanh don gidn nén hiu hét cdc bom giéng
khoan ki€u chim déu st dung loai dong cd nay. Bom giéng khoan ki€u chim c6 ciu tao
gon nhe, don gidn, hiéu suit cao, lip dit va van hanh don gidn, do tin cdy v4dn hanh
cao. Vi vy loai bom nay khdng nhitng dugc st dung dé 13p dit & cdc giéng khoan ma
con st dung d€ lip dit & cdc tram bom cAp mot bom nudc mit, & cdc tram bom cip
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hai. Trudng hdp ndy may bom c6 thé dit tdch riéng trong gian mdy hoidc dit truc ti€p
trong ngin hiit hay trong bé chtra nudc sach.

Khi 1ip dit mdy bom phdi ddm bdo sao cho cAp bom dau tién nim dudi muc nuéc
dong toi thi€u tir 2 + 3 m.

Mdy bom gi€ng khoan loai nay c6 k&t cAu gon nhe, hiéu suat lam viéc cao, hién nay

dang dudc st dung rat rong ri.
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a-T
dién; 7-Giéng khoan; 8-Bdnh xe cong tdc; 9-Bé phdn hudng dong;

1-Cap dién; Z-Dﬁng hé ap luc; 3-Van; 4-Phdn bom; 5-Ludi hiit nidc;



O nudc ta, cic mdy bom gi&€ng khoan dang dudc sit dung nhiéu 12 bom clia cdc hing
ch€ tao bom ndi tiéng th€ gidi nhu KSB, Emu, Grundfos, Ebara, Lowara,...

2. Bom c¢6 dong co dit trén mat dat

Pay 1a loai mdy bom c6 phan bom dit dudi gi€ng con phin dong co dit trén mit
da't. Gifta phan bom va phan dong cd lién hé v6i nhau biing hé thong truc truyén dong
rat dai véi rat nhiéu khép ndi truc. Hé thong truc truyén nay dugc 16ng trong dng day
ndi tif bom 1én mit di't. chinh do truc truyén dong dai, quay trong nuSc va lai c6 nhiéu
6 huéng truc trung gian nén hiéu sud't chung cla t& mdy so véi bom chim thdp hon rat
nhiéu. Trugc day, bom gi€ng khoan c6 ddng cd trén mit dat dugc sit dung rat rong rii.
Nhung c6 nhiéu nhuge di€m vé ciu tao, 1ip dit, va hiéu sudt thiAp nén ngay nay loai
bom nay da dugc thay th€ bing cdc bom
chim dong co ki€u uét.

4.1.2. Phan loai theo ki€u banh xe

cong tac

1. Bom c6 banh xe ki€u huéng truc

Hinh 4-2 gi6i thiéu ciu tao bom giéng

-_____..___-.:::ﬂ_....... A

T

—
\x

khoan vdi banh xe cong tic ki€u huéng

truc.

Pic di€m clia banh xe kiéu huéng truc

12 tao nén cdt 4p thdp nhung kich thudc

nhd gon hon banh xe ly tAim nhiéu. Chinh

N N (g P . . 0
vi vay, bom gi€ng khoan c6 banh xe ki€u

huéng truc dudc sit dung cho cic gi€ng
dudng kinh nhé (thudng 1a dudi 200 mm).

Tuy nhién loai bom gi€ng khoan cé b4anh

xe ki€u huéng truc it dudc st dung trong
thuc t&.

HirnJ: 4-2- Bor gieng klhioar:
vl banl xe kidu N1iccng truc

il
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2. Bom cé banh xe ki€u ly tAm

CAu tao ctia loai bom nay dudc gidi thiéu trén hinh 4-1. diy 1a loai bom gi€ng khoan

dugc st dung rat rong rii trong thdi gian hién nay.
4.2. PAC PIEM TINH TOAN LUU LUGNG CUA BOM GIENG KHOAN

Pic diém tinh todn lvu lugng néi riéng va cdc thong sd 1am viéc néi chung clia bom

gi€ng khoan phu thudc vao dic tinh bom va dic tinh dong nudc chdy vao gi€ng.

Pudng dic tinh cho trong 1y lich bom vé sy phu thudc gitta H, 1, N va Q. 0] day H l1a
gi4 tri cot 4p ctia bom tinh & sau cAp cudi ciing. P& nhian dudc dic tinh dudng 6ng phai
tinh dugc ton that trén toan bd hé thong dng, gdm tdn that qua 1udi chin rdc, 6ng ding

N A 2
va Ong day.

b€ x4c dinh dugc diém lam viéc cia bom, phdi dung dudc dudng dic tinh 1am viéc
clia bom, dudng 6ng va gi€ng (hinh 4-3).

—
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Hinh 4-3: Puong ddc tinh cung lam viéc ciia bom giéng khoan va duong éng

\\\\\\\L
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Khi bom chua 1am viéc, myc nude trong gi€ng 12 muc nudc tinh 0 — 0. khi bom 1am
viéc, muc nudc trong gi€ng s& ha dan d&€n muc nuéc dong d — d. Trén dd thi toa dd 0 —
0 tng v6i muc nu6c tinh 0 — 0, chiéu cao bom nudc hinh hoc Hy,. Pic tinh dudng 6ng
ké tir ctfa ra clia cAp bom cudi cing d€n bé chita ac. Pic tinh gi€ng bi€u thi mdi quan
hé giita d ha muyc nudc trong gi€ng va luu lugng bom di 0d hay dudng ab. Pudng dic
tinh tdng cong clia dudng 6ng va gi€ng ak. Pudng nay nhin dugc bing cdch cdng tung
d6 clia dudng ab v4i tung d6 clia dudng ac & cing mot gid tri luu lugng.

Pudng dic tinh Q — H clia bom cit dudng dic tinh 6ng ac & di€m 1 va ak & di€m 2.
O thdi diém ddu tién, ngay sau khi m& mdy, bom cho luu lugng Q . Sau khi muc nudc
trong gi€ng ha d&én mic nudc dong, ché @6 lam viéc clia bom dugc xdc 1ap 6n dinh,
bom cho luu lugng Q, cot 4p H.

Trong thyc t€, thudng gip mdt s& bom gi€ng khoan lam viéc song song. Trong
trudng hop nay, tim di€ém 1am viéc clia bom gi€ng khoan cling 1am viéc ciing gidng
nhu ddi vdi cdc bom ly tim thong thudng.

4.3. LAP PAT, VAN HANH BOM GIENG KHOAN

Lip bom gi€ng khoan c6 nhi€u khé khin hon so vdi cdc bom ly tAm thong thudng do
bom niim sdu dudi gi€ng khong quan sdt dudc dé dang. Trude khi lip bom cin c6 cic

tai li€u sau:
- Chiéu sau giéng.
- C4u tao giéng.
- Luu lugng gi€ng va dd sdu muc nudc dong trong gi€ng khi bom.
- Céc chi s& vé do nghiéng va do thing ding clia gi€ng.
Can ki€m tra dudng kinh gi€ng & phan c6 dit bom theo cong thifc:
Dy = D, + LH + 15, (mm)

Trong do:
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Dy — Pudng kinh danh nghia ctia gi€ng khoan (mm).

Dpnax — Pudng kinh phan 16n nhi't cia khdi bom dit trong gi€ng (mm).
L - P6 nghiéng cla truc gi€ng so véi phuong thing ditng (mm/1m).

H - P sau dit bom k& tir miéng gi€ng (m).

Né&u dudng kinh thyc t€ cia gi€ng nhé hon dudng kinh danh nghia thi khong dudc

dit bom xudng gi€ng.

N&u truc gi€ng nghiéng mot géc khong qud 3° va dudng kinh 6ng vach da dé 15p
bom tu do xudng gi€ng thi phan gdi dd trén miéng gi€ng cin bd tri & mit nghiéng véi

gid tri:

Ciing nhu 1ip cdc bom ly tAm khdc, khi 1ip bom giéng khoan can ki€m tra mdy bom

va cdc thiét bi phu.
Cong viéc ki€m tra gdm c6:
- Sy phit hgp vé chiéu quay clia dong co so véi bom
- Sy cdch dién ctia dong co.
- Do déng mé clia van mot chiéu trong bom.
- Ding tay quay nhe truc xem phan quay c6 bi co sdt vao vd khong.

Sau d6 d6 ddy nuSc sach vao dong co néu la dong cd kiéu u6t rdi ldp cap dién va
thd bom xudng gi€ng. Sau khi thd bom xong thi 1an lugt ndi va tha tirng doan dng ddy

cung véi cdp dién xudng giéng.
Trong qud trinh 1ip rdp can chd y:
- C4p dién sau khi cd dinh v6i dng ddy khong dudc vong giita cdc vong kep.
- Khong dugc phép ndi cép & trong gi€ng.

- C4p dién thd xudng gi€ng phai dugc kep vao mdy bom va cdc doan dng day.
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4.4.MOT SO SU CO THUONG GAP (G CAC BOM GIENG KHOAN

Su ¢

Dy dodn nguyén nhan

Bién phép

Cong sult

Banh xe cong tdc bi co xat vao

vO bom

Piéu chinh lai khe hé

Thay 6 hoic thay 16t &

tiéu thu 0 truc bi mon hodc hong . .
5 Po6ng bdt khda trén 6ng day
an ~ . .
& Nudc bom 1€n lan nhi€u cat hoidc thay rira giéng
Luu lugng | Muc nudc dong bi ha Tha bom xudng sdu hon
mdy bom | R JE . R .
o Banh xe cong tdc bi mon Thay banh xe cong tac
bi giam
Ludi chdn rdc bi bit kin T4y rira ludi hoic thay mdi
Ong loc ciia gi€ng bi bit kin Thdi rita gi€ng
6ng diy bi déng cin TAy rira
Bénh xe cong tic bi bam cin TAy rita
Muc nudc dong bi ha, hd lu6i | Ha bom
) chdn rdc
Nudce
khong Ién | Lu6i chdn rdc bi bit kin hoan | , »
. Tay rua hodc thay mdéi
toan
Bédnh xe cong tac bi thido 1ong
Thdo bom stta chira
Khong | V3 dng day Thay thé, stra chita
da dp lyc e x N o o
MGGt vai banh xe cong tac bi thdo | Ki€ém tra, sua chita
16ng hodc bi hdng
DPoéng di€n | Bit mdt pha Chira dong co
dongcobr | . . 1 gA
N Pau day sai Paulaiday
gam
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4.5. PHAM VI SU DUNG BOM GIENG KHOAN
- Lip dit & cdc gi€ng khoan bom nuéc ngam:
Pay la tng dung quan trong nhat, chii y€u nhit ciia loai bom nay.
- Lip dit cdc tram bom cAp mdt bom nudc miit:

Trudng hop nay khdi cOng trinh thu, tram bom cAp mot sé& cé ciu tao rat don gidn.

M4y bom dit truc ti€p ngay trong ngin hiit, khong can xay dung gian mdy (hinh 4-4).

Ve

Hinh 4-4: Bom giéng
khoan sit dung lam bor:

cap mét bom nutde mg:
I- Ong ddy; 2, 3-Var:
4- Van mét chiéu; 5- Ong
dén méc ria ong ne chiv:
6- On g e chay.

R

R

- St dung 1am bom c4p hai:

Hinh 4-5 gi6i thiéu so d6 bd tri bom cip hai truc ti€p trong bé chita nude sach, van
va cdc thiét bi kiém tra do ludng bd tri trong gian quan Iy nim ngoai bé. C4c tram bom

nhd, khong can xay dung gian quan Iy.

Hinh 4-6 giSi thiéu bom giéng khoan stt dung 1am bom cap hai, dit ngoai bé chia.
Trudng hgp ndy dit bom ciing giéng nhu cdc bom thong thudng khdc nhung toan bo

mdy bom dit trong 6ng bao. Ong hiit, 6ng ddy ctia mdy bom néi véi 6ng bao nay.

- St dung 1am bom ting ap:
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T T2

Hinh 4-3: Mdy boni*dat
iric 1iép trong bé chita

nitge sach.

N T N O T RS R

Hinh 4-6: May bom
ddt trong gian may
nam ngodi bé chita.
I- Oxng hit; 2- Van;
3- Mdy bom nam

trong ong bao;

3
4-Van mot chiéw; /l 2 A\ A é\ 2 6
5-Van; 6- Ong dd. 7 '.-—-—— - || I
W7 i

i\\\'\\\\\\w\\\\\\’\x\\\\\\\\\\\m&\\\\\\\?\\ﬁ\?\ ;
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b)

| —
]

| S

Hinh 4-7: Bom giéng khoan sit dung lam bom tdng dp
1,3- Puong 6ng cdp nudc; 2- Mdy bom ddit trong 6ng bao;

4,6- Van; 5- Van mot chiéu
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Hinh 4-7 giéi thiéu bom giéng khoan ki€u chim dudc st dung 1am bom ting 4p. Mdy
bom dit trong 6ng bao 2 ndi truc ti€p véi dudng 6ng cAp nudc 1 va 3. nudc cb dp luc
H, theo 6ng 1 tw chdy vao bom 2. sau khi qua mdy bom , 4p luc nudc dugc ting 1én
bing 4p lyc yéu cau Hy.. Ap lyc can thi€t H clia mdy bom:

H= Hyc -H, (m)
So dd hinh 4-7a 4p dung khi 4p luc trén dudng 6ng hoan toan khong ddm bio.

So dd hinh 4-7b 4p dung khi 4p lvc trén dudng 6ng khong thudng xuyén ddm bio.
Trong gid du 4p luc, bom nghi, nudc chdy qua van 1 chiéu 5 ra dudng dng d€n ndi ticu
thu. Trong gid khong dd 4p luc, van 4 va 6 md, may bom hoat dong dé ting 4p luc
nudc 1én dat yéu cau st dung.
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CHUGONG 5
BOM THE TICH

5.1. KHAI NIEM
5.1.1. Nguyén Iy thé tich

Nguyén 1y hoat dong cia bom thé tich 13 tao ra mot dung tich thay ddi tir nhé dén
16n va ngugc lai. Khi dung tich may tir gid tri bing O ting dan dén gid tri 16n nhat I3
qud trinh hit luu thé (chat 16ng). Khi dung tich gidm din vé gid tri 0 12 qud trinh nén
va day luu thé. C¢ mdi 1an hiit va ddy, may van chuyén dugc mot luu lugng luu thé
nha't dinh, dung tich nay phu thudc vdo ciu tao va vong quay clia mdy ciing nhu tinh
chat va 4p luc ctia luu thé.

Khi bom lam viéc cin tranh ting hay gidm qud nhanh th€ tich 1am viéc ctia bom dé
khodng 1am hu hédng bom hay chdy dong co do qud tai. Mudn vay, can luu y:

- Truéc khi cho mdy chay phdi mé van chin phia trudc clra ddy.

- Lip van an toan dé xa nhanh chit 18ng tir khdng gian nén sang khong gian hit clia
may.

5.1.2. Phan loai

Ciin ctf vao ciu tao cu thé ta c6 thé chia bom thé tich thanh cdc loai: bom pittdng,
bom banh ring, bom truc vit, bom roto cdnh trugt, bom qud bang, bom lic.

5.1.3. Pic diém
Bom thé tich c6 mdt s& dic diém nhu:
~ Ong hiit lun ngin cdch véi dng ddy, chat 16ng duge ddy cudng bic vio Sng day.
- Luu lugng chat 16ng khong déu va hau nhu khong phu thudc vao dp sudt cda bom.
- Bom mot cip c6 thé sinh ra dp luc bt ky néu c6 dd d6 bén va cong suit.

5.2. BOM PITTONG
5.2.1. Phan loai, dic diém

Cin ¢ vio dic diém ciu tao va hoat dong ctia bom pittdng, c6 thé chia chiing
thanh cédc loai sau: bom pittdong tic dung don, bom pittdng tdc dung kép, bom vi sai,
bom pittdng quay hudng kinh va bom pittdng quay huéng truc.

5.2.1.1. Phan loai theo s 1an tdac dung:
- Bom tdc dung don:
- Bom tdc dung kép:
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-Bom ba tdc dung:

5.2.1.2. Phan loai theo vi tri dit xilanh:

- Bom truc ngang.

- Bom truc ding.

5.2.1.3. Phan loai theo diic diém k&t cau pittong:
- Bom pittong ki€u dia:

SO dd ciu tao cda bom pittdng ki€u dia dugc gigi thiéu trén hinh 5-1. Pittdng cé
dang dia. Mit xung quanh cila pittdng ti€p xic vSi thanh xilanh. Loai bom nay cong
tdc ché& tao yéu cau do chinh x4c cao.

- Bom pittdng ki€u tru:

Bom pittdng ki€u tru dudc gidi thiéu trén hinh 5-2. Pic di€m clia loai pittdng nay
la mit xung quanh cda pittong khong tiép xdc vdi thanh xilanh. Xilanh cia loai bom
nay viéc ché€ tao khdng yéu cau do chinh xdc cao.

- Bom pittdng ki€u mang:

Hinh 5-11 gidi thiéu bom dinh lugng ki€u pittdng mang. Pittdng 12 mot mang cao su
hoic chiat déo. Chu vi clia pittdng mang dugc cd dinh bd vao vé mdy.

5.2.1.4. Phan loai theo muc dich sit dung:
- Bom héa chit.
- Bom nudGc.
- Bom dau.

Bom pittdng dugc st dung tuong d6i rong rii trong truyén dong thiy luc, vi ¢ cic
vu diém sau:
- Tao dudc 4p suit cao vdi luu lugng khdng 16n 1im.

- C6 kha ning thay ddi lvu lugng d& dang trong khi van gilt nguyén dp suit va sd
vong quay.

- Ap sud't ctia bom khong phu thudc vao luu lugng va sd vong quay.
- Hiéu suat tuong ddi cao, pham vi di€u chinh s6 vong quay 16n.

Nhugc di€m chii yéu 1a:
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- Kich thuéc, khoi lugng 16n va do d6 dién tich chi€m chd 16n, gid thanh cao.

- Truyén ddng phifc tap, cdc chi ti€t mau mon va luu lugng khong déu.

- Bom pittdng dia c6 vong bit kin phic tap, d€ rd chit 16ng va xilanh mau mon.

5.2.2. C4u tao va nguyén ly lam viéc

5.2.2.1. Bom pittdong tac dung don.

C4u tao nhu hinh 5-1. Nguyén ly 1am viéc nhu sau: pittdng 2 chuyén dong qua lai
trong xilanh 7 nhd co ciu chuyén dong gdm truc O, bién 5, thanh truyén 4 va con trugt.
Khi pittdng chuyén dong sang phdi thi van 8 déng, van 7 md, chi't 16ng tir b€ 17 dugc
hiit 1én 1ong xilanh. Khi pittong d&€n di€m chét bén phai thi hoan thanh qud trinh hit.
Sau d6, pittdng chuyén dong ngudc lai thi van 7 déng va van 8 md ra, chit 1dng sé&
dudc ddy l1én bé chia 70. Khi pittong dén di€m chét bén trdi thi qua trinh day hoan
thanh. Nhu vay, cit mdi vong quay cta truc O thi bom thuc hién dugc mot chu trinh hit
va day.

Hinh 5-1. Nguyén Iy cdu tao ciia bom pittong tdc dung don:

1. Xilanh; 2. Pittong; 3. Cdn pittong; 4. Thanh truyén; 5. Bién; 6. OA/ng hut;
7. Van hit; 8. Van ddvy; 9. OA/ng dcfy; 10. B chita; 11. BE hit; 12. Ludi loc.
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.2.2.2. Bom pittong tac dung kép

Bom pittdng tdc dung kép cé pittong dang tAim. Cau tao va hoat dong clia loai bom
nay dugc thé hién & hinh 5-2. Khi pittdng chuyén ddng tir trai sang phai thi phia trdi
thuc hién qud trinh hit, con phia phai thuc hién qud trinh ddy va ngudc lai. Nhu vay,
mdi vong quay ciia truc chinh thi bom thurc hién dudc hai 1an hit va hai 1in day.

Do cén pittdng chi€m chd nén mdi 1an hit, d4y cla phia phai (phia c6 c4dn) kém hon
phia trdi.

Bom nay c6 nhudc diém la: c¢6 chiéu dai 16n, lvc cda cdc pittdng 1én hai phia khdc
nhau, hop chén kin cho cdn phic tap va hay hdéng, nhiéu van.

Uu di€m chinh cta bom nay 13 ning suit cao hon, dong chdy ctia chit 1dng it bi€n
dong hon loai tdc dung don.

3 ' 4 5
2 JLC /

i
|

~

Hinh 5-2. Nguyén Iy cdu tao va hoat dong ciia bom pittong tdc dung kép :

1,7. Cdc van hiit; 2,4. Cdc van ddy; 3,8. Cita ddy, cita hiit ciia bom; 5, Cdn
pittong; 6. Hop chen.
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5.2.2.3. Bom vi sai

Hinh 5-3. Nguyén Iy cdu tao va hoat dong ciia bom vi sai:

1. Cita cdp nudc; 2. Van hiit; 3. Van ddy; 4. Cita ddy; 5. Bau khi; 6. Pittong

Bom vi sai ¢6 ciu tao gan gidng nhu bom pittdng tic dung kép, nhung khi hoat dong
va luu lugng ma né hit va ddy trong mdi chu ky lai giong nhu bom tic dung

don.

Nguyén Iy ciu tao va hoat ddng clia bom nay dugc thé hién & hinh 5-3.

Bom vi sai dugc dp dung trong trudng hgp Iuu lugng nhd va vira, 4p khong 16n.

5.2.2.4. Bom pittong quay huéng kinh

Hinh 5-4 thé hién nguyén Iy ciu tao va hoat dong clia bom pittdng quay huéng
kinh. Cdc pittong dudc ldp vao cédc 16 khoan trén than roto (xilanh) theo chiéu huéng
kinh. T4t cd cdc dudng truc cia xilanh trén cling mot mit phing vudng géc vdi truc
quay cda roto va cling cit nhau tai mot di€m trén truc rdto. Trong bom pittdng hudng
kinh c6 thé c6 mdt hodc nhiéu 16p pittdong huéng kinh. Trong mdi 16p c6 tir bdn pittdng
trg 1én.
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Pubi cta cdc pittdong 2 dudc ty trén mat trong cua vanh tru / dit lIéch tim véi roto 5
mot khoang 1a e. 6ng 16t 3 dudc 1dp chit ép vao long rdto 5, khi bi mon long do ti€p
xtic vdi vach ngin 4 c6 thé thay th€ dé dang.

Khi r6to 5 quay theo chiéu kim déng ho thi cdc pittong 2 ciing quay theo, dong thdi
chuyén dong qua lai trong xilanh tao ra qud trinh hiit vd d4y chat 18ng. Vach ngin 4
ludn ding yén.

Khong gian trong 6ng 16t 3 chia lam
hai phin: phan trén vdch ngin 4 13 ctta
hidt, phan dudi 12 clta ddy cta bom.
Khi pittdbng dén vi tri phia trdi cda
duong C — C la vora hoan thanh qud
trinh ddy va bit ddu qud trinh hit, con
khi t6i vi tri bén phdi thi ngudc lai.
Quing chay cia mdi pittdng 1a 2e. S
di pittdbng chuyén dong qua lai trong
xilanh 1a nho lyc ly tdm va vanh tru /
léch tAim véi roto 5. C6 thé dung 10 xo
trg gidp cho lyc ly tam.

Bom nay c6 uvu diém 1a cho lvu lugng
dong déu. Nhudc di€m 1a c¢6 ciu tao
phuc tap.

Hinh 5—4. Nguyén Iy cdu tao va hoat déong ciia bom pittong quay hudng kinh

1. Vanh tru; 2. Pittong; 3. OA,ng lot; 4. Vdach ngdn; 5. Roto.
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5.2.2.5. Bom pittong quay huéng truc
Pay 1a loai bom c6 nhiéu pittdng nhur bom pittdng quay huéng kinh. Pi€m khic véi

3 A\ F

\

i

JjC
JjC

i
' i

Hinh 5-5. Nguyén ly cdu tao va hoat dong cua bom pittong quay hudng truc:

a) Truyén dong bang cacddng: 1. Roto; 2. Pittong; 3. Co cdu cacddng;
4. Ranh hiit va ddy.

b) Ditng mdt phdng nghiéng: 1. Roto; 2. Pittong; 3. Mdt phdng nghiéng.

bom huéng kinh 13 cdc truc cla cdc pittdng déu song song véi truc clia roto va cich
truc ctia roto mot khodng 1a r. Pittdng nim trong 16 khoan trong roto. C4n pittdng dudc
khép v6i cd cau cacding hodc ty 1én mit phang nghiéng (hinh 5-5). Nhd vy, khi roto
quay sé& mang theo pittdng cling quay va pittdng con chuyén dong qua lai trong roto.

Ctt mdi vong quay clia roto thi mdi pittdng thuc hién dude mot 1an hit va day.

Céc bom pittdng hudng truc thudng cé ning sudt thé tich tir 0,2 + 25m’/h véi n=285
+98%; n = 1000 + 6500vg/ph; dp sud't c6 thé dat d&n P = 350kG/cm’ (= 350.10N/m>).
5.3. LUU LUQNG:

Pic di€m ndi bat clia bom pittdng 13 cap lvu lugng khong déu.
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5.3.1. Luu lugng trung binh:
- Luu lugng 1y thuyé&t trung binh clia bom tdc dung don:

_F.Sn
60

Qu (m®/s) (5-1)

-Luu lugng 1y thuyé&t trung binh clia bom tdc dung kép:

Q. = (2F - f)%(m%) (5-2)

-Luu lugng 1y thuy€t trung binh clia bom ba tdc dung:

_3.F.Sn

o (m°/s) (5-3)

Qu

Trong do:

_nD?

F - Dién tich ti€t dién ngang ctia pittdng ( m?).

D: Pudng kinh pittong (m).
S: Chiéu dai hanh trinh chuyén dong cia pittdng (m).

7Zd2
T a

f

: Dién tich ti€t dién ngang clia cdn pittdng (m?).

d: Pudng kinh can pittong (m).
n: s6 vong quay clia tay quay trong mot phit.

Do bo phin 16t kin ctia bom va cdc van khdng tuyét d6i kin, do c¢6 khi lot vio bom,
do ¢6 sy déng mG chadm cda van hiit va van ddy trong qud trinh hit va qud trinh day
nén luvu lugng thyc t€ cia bom bao gidi cling nhd hon luu ludng 1y thuyét. Luu lugng
thuc t€ ctia bom dudc tinh theo cong thic:

QT =My 'Qlt (5-4)

O diy 7, 13 hiéu suit thé tich clia bom pittdng. Gid tri cda né thudng nim trong
khoéng tir 0,8 - 0,95. Gi4 tri 16n 14y d6i v6i bom c6 kich thudc 16n.

5.3.2. Luu lugng tic thoi:
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Luu lugng tic thsi ciia bom pittdng dudc xac dinh theo cong thiic:

Q =V.F (5-5)

Trong dé: V: Van tdc chuyén dong tic thdi clia bom pittdng.

e S d
%T (:/1—1\

= -

Hinh 5-6: So doé tinh todn luu lugng titc thoi bom pittong.

N&u goi x 1 quing dudng di chuyén dugc trong mot thdi gian t (hinh 5-6) thi:

X=r(l-cosa)

a=owlt
Trong dé:
o: Van tdc gdc clia tay quay
t: Thdi gian chuyén dong

r: Ban kinh tay quay.

v &
dt (5-6)
V =rwsina

Do d6 c¢6 cong thic tinh luu lugng tic thsi cia bom pittong:
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Q, =Frosina (5-7)

Nhu vay sy thay ddi cia luu lugng hoan toan phu thudc vao su thay d6i van tdc
chuyén dong ciia pittdng. Gia tri cia luu lugng thay ddi theo quy luit hinh sin. N6 bién
ddi tir tri s6 nhd nhit bing “khdng” (ing véi vi tri tay quay & C, — hinh 5-6) dén cuc
dai (tay quay & vi tri gita) rdi lai trd vé vi tri s6 “khong” (tay quay & C,). Nghia I3 Iuu

lugng tifc thdi clia bom pittdng s& dat gi tri 16n nhat khi o = %+ 2k v61 bom tdc dung

don, khi « =%+ kz v6ibom tdc dung kép va dat gid tri nhdé nhi't (Q=o) khi o =kz . Do

vay c6 thé dung dudc d6 thi luu lugng clia bom tic dung don (hinh 5-7) va bom tic
dung kép (hinh 5-8).

°Fr

/

/
Qmax ‘\
/

Hinh 5-8: D6 thi luu lugng ciia bom pittong tdc dung kép.
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Tuong tu nhu trén ciing thé dung dudgc do thi luu lugng clia bom ba lan tic dung
bing cdch dung ba bi€u dd Ivu luong cia bom tdc dung don bo tri 1éch pha nhau mot
g6c 120° (hinh 5-9).

‘A

Hinh 5-9: Pé thi luu lugng ciia bom pittong ba ldn tdc dung.

Bom pittong cip luu luong khong déu. PE danh gid su khong déu vé luu lugng,
ngudi ta dang hé s6 cap luu lugng khong déu Ko:

Qmax
Kq o (5-8)

Trong do:

Qmax: Luu lugng 16n nhat cia bom pittdng;

Q: Luu lugng trung binh ctia bom pittdng.

V&1 bom pittdng tdc dung don thi luu lugng trung binh:

FSn

Q=%

(m*/s) (5-9)

Va luu lugng tdc thdi:
Q, =Frwsina (5-10)

S€ dat gid tri cyc dai khi sina =1, tic la:
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Q,.x = Fro

Ma: 2 60
7SN
Nén: Qmax = 60

Thay (5-9) va (5-10) vao (5-8) tinh dugc hé s6 khong déu vé luu lugng cla bom
pittdng tac dung don:

K, =314

Tuong tu nhu trén, tinh dudc hé s6 khong déu vé lvu lugng clia bom pittdng:
- Tac dung kép: 1,57

- Ba lan tdc dung: 1,047

-Bon lan tic dung: 0,79

Nhu viy, trong cdc loai bom pittdng ké trén thi bom ba 1an tic dung c6 su cAp luu
lugng déu hon ta't ca.

Pé€ khic phuc phan nio sy cAp lvu lugng khong déu va sy chuyén dong khong on
dinh ctia dong chdy trong bom, trong k&t cAu bom cé 1dp thém chup hiit va chup diy
(hinh 5-9).

5.3.3. Piéu chinh luu lugng ctia bom pittong:

Luu lugng ctia bom pittdng ¢ thé diéu chinh bing cdc phudng phap sau:

- Thay d6i s6 vong quay ctia ddng co.

- Diing mdt 6ng phu dé thio bot chi't 16ng tir budng ddy vé 6ng hiit clia bom.
- Thay d6i dién tich mit 1am viéc cla pittdng.

- Thay ddi chiéu dai hanh trinh chuyén dong cia pittdng nhd thay ddi chiéu dai tay
quay hoic thanh truyén.

Tuyét d6i khong diéu chinh luu lugng bom pittdng bing van trén dng ddy vi khong
nhitng sé& khong di€u chinh dugc luu lugng ma con lam ting 4p lyc trong budng xilanh
hodc qua tii ddng co.
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5.4. CHIEU CAO HUT CUA BOM PITTONG:
5.4.1. Chiéu cao hiit hinh hoc:

- Binh nghia: Chiéu cao hit hinh hoc 1 khodng cdch theo chiéu thing ding tinh tir
di€m cao nhit cla mit trong xilanh ddi véi bom truc ngang hodc tif vi tri cao nhit cia
mit pittdng ddi v6i bom truc ditng d&€n myc nudc trong bé hiit.

h
- Ky hi€u: H hh .

F

==

4

-

Hinh 5-10: Chiéu cao hiit ciia bom pitténg:

1. Chup dcfy; 2. Van ddqy; 3. OA’ng ddqy; 4. Pittong; 5. Xilanh; 6. Van hiit; 7. OA,ng huit;
8. Chup hut.

N&u ldp chup hit trén dng hit ( hinh 5-10b) véi kich thudc dd 16n s& 1am cho dong
chdy tir bé hit vao chup hit 6n dinh, muc nu6c trong chup hit it thay ddi s& c6 tic
dung ning cao chiéu cao hiit cia mdy bom va gidm tdn thit trong dng hiit. Lic d6
chiéu cao hiit hinh hoc thyc t€ clia mdy bom sé& 1a H" (hinh 5-10).

5.4.2. Chiéu cao hit toan phan:
Pinh nghia: Chiéu cao hiit toan phan cia may bom 13 tdng s ctia chiéu cao hiit

hinh hoc, t6n that 4p luc trong dng hit, d6 dy trit chdng xaAm thuc va cdt nude quan tinh
trong dng hut.
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Cong thifc tinh: Chiéu cao hiit toan phan dugc xdc dinh theo cong thifc:
H" =HJ, +h+h, +hy (m) (5-11)

d day:

H": Chiéu cao hiit toan phan clia mdy bom (m).

H/ : Chi€u cao hit hinh hoc (m).

h: Téng ton that 4p luc trén dng hiit (m).

V2
h=il —_—
i +Z§29,(m)

i : TOn tha't don vi theo chiéu dai (m).

| : Chiéu dai dng hit (m).

&: Hé s ton that cuc bo.

V : Van téc nudc tai vi tri ¢ tdn tha't cuc bd (m/s).

h,, : Ap sudt bdc hoi bao hoa clia nude & nhiét do 1am viéc (m), tra theo bdng ( 2-2.)

Cot nudc quén tinh trong dng hiit dugc xdc dinh theo cong thic:

41.n.Q, r
= TR (14 ) . _
ot ”.Dz.?)o( +|b) ; (m) (5-12)

Trong dé:

| : Chiéu dai dng hit (m).

D : Pudng kinh 6ng hit (m).

n: S& vong quay cla tay quay trong mot phit (vg/ph).
r: Ban kinh tay quay (m).

I, : Chi€u dai tay bién (m).

Do d6 chiéu cao hiit hinh hoc clia bom pittdng dugc xdc dinh theo cong thifc:
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Hr?h S7_h_hqt _hbh ; (m) (5-13)

g day L 12 4p sud't khong khi tinh bing mH,O & diéu kién lam viéc, tra bang (2-1).
v

5.5. PUONG PAC TiNH CUA BOM PITTONG:

o
H‘ . N
<
N
—
Q
o

Hinh 5-11: Puong ddc tinh ciia bom pittong.

5.6. SULAM VIEC SONG SONG CUA CAC BOM PITTONG:

Ap luc cin thi€t clia bom pittdng cling dudc xdc dinh gidng nhu ddi véi cdc bom
khéc.

Khi cdc bom pittdng 1am viéc song song trén mot hé thong dudng dng, chiing ciing
tuan theo di€u kién lam viéc song song gidng nhu bom ly tAm.

Xéc dinh cdc thong s6 lam viéc ctia bom pittdng khi 1am viéc song song va riéng ré
ciing tié€n hanh giéng nhu ddi véi bom ly tim di trinh bay & muc 2-18.

Hinh 5.12 gi6i thiéu dudng dic tinh cda hai bom gidng nhau lam viéc song song
trén mot dudng dng .
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Hinh 5-12: Puong ddc tinh ctia cdc bom pitténg lam viéc song song.

Khi mdt dudng bom 1am viéc riéng 1é diém lam viéc 1a diém mot cho luu lugng Q,
cOt 4p H.

Khi hai bom lam vi€c song song , di€m 1am viéc 1a di€m hai cho luu lugng Qq,, cOt
ép H2

Mbi bom déu c6 luu lugng :

Va cotdp H,

Tir do thi va theo tinh chi't lam viéc ctta bom pittong thay ring :
Qi ~Q
Q12 = 2Q
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Nghia 1a khi cdc bom lam viéc song song trong hé thong. Luu ludng clia tirng bom
thay ddi khong ddng k€ con clia 4p thi ting thém nhiéu so vé6i khi 1am viéc riéng 18.
Piéu dé ciing c6 nghia 12 cong sut trén cdc truc sé ting 1én nhiéu. Tinh chit nay cla
cdc bom pittong khac hin so v6i bom ly tAim. Vi vy khi ghép cdc bom pittong 1am viéc
song song can ki€m tra khd ning chiu 4p luc clia mdy bom va dudng dng, kh3 ning
ddm bdo cong sut trén truc cia dong co dién.

5.7.MAY BOM PINH LUGNG

M4y bom dinh lugng dude ding d€ dinh lugng dung dich vdi hoidc phén & cdc nha
mdy nudc. Cdc bom dinh lugng déu 1a bom pittdng. N6 c6 thé 1a bom pittong ki€u tru
hodc bom pittdng ki€u mang.

5.7.1. May bom dinh lugng ki€u pittdong tru

Hinh 5-13 gidi thiéu c4u tao clia bom dinh ludgng pittdng ki€u tru. Cdc bom nay dugc
ch€ tao vé6i nhiéu kich ¢& khdc nhau. Luu lugng dat t6i 12 1000 I/h, 4p lvc dat dudc tdi
da 12 10 kG/cm®.

Khi di€u chinh luu lugng m4dy bom chi cin xoay can di€u chinh 5 d&€n vach dau xdc
dinh.

Van an tdan 6 s& md ra xa bt dung dich phén vé bé tiéu thu khi 4p luc trén dudng
ong vudt quéa quy dinh.

5.7.2. Bom dinh lugng ki€u pittong mang.

Hinh 5-14 gidi thiéu ciu tao cia bom dddinh luong ki€u pittong mang. Nguyén 1y 1am
viéc va cdch diéu chinh ciing tuong tu nhu ki€u pittong tru. Chuyén dong quay cia
dong cd truc diing 1 qua bo truyén truc vit banh vit bi€n thanh chuyén dong quay theo
phuong ngang. Trén truc mdy c¢é 1dp banh cam. Bdnh cam ludn ti st 1én can clia
pittdng mang 4 1am cho mang 4 c6 thé bi ddy vé bén phai hoic bén trdi. Khi mang 4 bi
d4y vé phia bén phdi, 4p suit trong budng xilanh gidm xudng, van diy déng lai, van
hit m§ ra, dung dich phén dugc hiit vao budng xi lanh. Khi pittdng chuyén vé bén trii,
16 xo 10 bi nén lai, thé tich budng xi lanh gidm di, 4p sud't trong budng xi lanh ting 1&n,
van hit déng lai, van ddy md ra, dung dich phén dudc ddy ra dng ddy. Lic nay do
chuyén ddng ctia co cAu cam va do luc dan hdi cda 10 xo 10, pitdng mang 4 bi ddy vé
bén phdi va bom lai thuc hién qud trinh hdt.
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Hinh 5-13:Bom dinh lugng kiéu pittong tru.l1- Dong co dién; 2- Khdp néi  truc; 3-
Thdan may; 4,5- Vong diéu chinh; 6- Van an toan.7- Vé mady;8- Pittong; 9- Dém lam
kin; 10- Xi lanh; 11- Van dcfy;] 2- Van hut.
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Hinh 5-14: Bom dinh luong
kiéu pitténg mang.

1- Bong co dién; 2- Truc vit; 3- Bdnh vit; 4- Pitténg mang; 5- Ndp; 6-
Chdn mdy; 7- Pau ddy va van ddy; 8- Vanh diéu chinh; 9- Van hiit va
ddu hiit; 10- Lo xo.

5.7.3. Piéu chinh luu lugng ctia bom dinh lugng

Khi diéu chinh luu lvgng clia bom dinh lugng cAn phdi cin cif vio két qda phan tich
mau nuSc , xdc dinh lugng phén can thi€t phdi dua vao nuéc. Dya vao nong dd nudc
dung dich phén xdc dinh luu lugng v d6 md can thi€t clia bom qua dudng dic tinh
bom.

Vi du: X4c dinh @ md nit di€u chinh tng vé6i cdc diéu kién sau:
Dung dich phén ¢6 nong do 5%.
Ludng phén yéu cau phai dua vao nuéc 7500 g/h.
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Loai mdy bom ALLDOS 255-165

Ap lyc ciia mdy bom 3 bar

Luu lugng (1/h)

200 ‘ ‘
180 Typ 225-165
160
140 =
120
100 =

80
60

40 - 1.5b
—— 1.5 bar
20 = — — 3 bar

0 S 10b‘ar

0 10 20 30 40 50 60 70 80 90 100
P06 md caa nit di€u chinh (%)

Hinh 5-15: Puong ddc tinh bom dinh lugng

Giai:
Lugng dung dich phén cin dua vao bé tron:
7500 g/h : 50 g/1 =150 1/h
Tu dudng dédc tinh trén hinh 5-15, tng vdi luu lugng 150 1/h xdc dinh dudce do
mé cda nit di€u chinh 1a 90%.
5.8. LAP PAT VA VAN HANH BOM PITTONG
5.8.1. Lip dat
Bdn vé bé mdy dudc nha mdy ché tao cung cidp. Bé 1am bing gach t6t hoidc bétdng
va phai dugc dit trén 16p dat ciing. Néu khdng c6 16p dat cing thi phdi thay bing mot
tAm bétong 16n hon dién tich ddy cia bé. Mach vita lién k€t & bé gach phdi la dung
dich ximing, gdm mot phan ximing poocling. Hai phan cit sach va do day cia mach
c6 ging 1am nhd. Thanh phan bé tong clia bé nhu sau: mot phan ximing poocling, 2 +
3 phan cdt vd 5 + 6 phan sdi hoic dd dim véi kich thuSc cuc < 50mm. Ty 1é thanh
phin bétong trén bé mit clia bé 1a 1 : 2 : 4. Trong bé cin phai dit cdc dng gb diing
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vao cdc vi tri ciia bulén va dng can nit kin dé€ vira bétdng khong tran vao.

Bé bom 13 mot chinh thé tdch khdi cdc bé khic, khong dudc lién két v6i cot nha va
ciing khong cho phép tach bé thanh hai phin: bé xylanh va bé hé thong truyén dong.

Bom dugc dit tam 1én nhitng xa go dit trén bé va vudng géc véi dudng tim xy lanh.
Pua buldn nén vao cdc 6ng gb 1dp cdc bulon niay va khung bom. Kiém tra dd nim
ngang clia bom biing nivo dit & cdc bé mit gia cong tinh n€u chua dat thi phdi chén
cac chen thép vao dudi khung. Cing mdt sgi day thép theo dudng tdm xylanh, sau dé
dit truc bom 1én hai 6 d& va ki€m tra khodng cdch clia di€m miit tay quay & hai vi tri
dén sgi day phdi bing nhau. Péng thsi ki€m tra di€m giita clia ic tay quay c6 nim
trong mit phing thing ding di qua sdi day khong. Sau d6 d6 bétong vao 16 cic bulon
bé va dd bétong cho dén tin khung may.

Khi lip voling hodc banh dai vao truc bom cin kiém tra xem né c¢6 nim trong mit
phing song song vdi mit phang thing ditng di qua dudng tim xylanh khong.

Khi ldp pittdng vao nén I1dy sgi ddy nhd budc vong bit kin (xécming) lai, sgi diy sé&
dugc cdt dat khi nita vong da vao duge xy lanh. Pudng tAm clia cdn pittdng phdi tring
v6i dudng tAm xylanh, va chi n6i véi 4c sau khi dd dit nip sau clia xylanh. CAm kiém
tra khodng hd giita piston va nip bing cdch cho diu dinh vao qua 18 supdp, dau nay sé
dinh lai trén ndp xylanh va cho ta bi€t khodng hé.

Mudn cao ra bac clia hai 6 d8 truc phdi boi 1én ngdng truc mdt 16p muodi dau, sau d6
dit truc vao bac 8 d3 va quay truc. Sau khi 14y truc di ta s& cao nhitng vi tri ¢6 dinh
mudi diu trén bac. Viéc nay ti€n hanh cho tdi khi tdt cd bac déu dinh muodi dau dong
déu. Sau dé lau 16p muodi dau & bac va bdi tron bing diu mdy. Céc nita bac dugc
ghép vao v6i nhau 1an cudi nhu sau: 14y hai sgi chi dit ngang ngdng truc, 14p nita bac
trén va lip 6 vao rdi xi€t bulon that chit, ti€p d6 thdo ra do chiéu day clia sdi chi bi
bep. Ché tao dém 16t tir kim loai mdng c6 chiéu day nhu thé rdi dit vao cdc bé mit
ti€p gidp v6i bac. Sau d6 lai lip ndp & vao rdi xi€c buldn 1an cudi.

Dia supdp phdi ra v6i d€ biing cdch xoa vao bé mit ti€p xtic mdt 16p dau rdi ric bot
mai. Ti€p d6 dit dia supdp 1én d€ rdi xoay thuin bon vong va xoay ngudc bon vong.
Nguyén cong ndy keo dai cho tdi khi ding vai bong xoa 1én dia supap khong con thiy
vé&t den nao. P& bit kin can diing dém sdi bong hodc kim loai. Pém sdi cling cin cit
thanh tung vong riéng biét. Cdc dau dém phai vat chéo va dit 1éch cdc chd ndi. Pém
soi bong phdi thim mudi dau.

5.8.2. Khégi dong va dirng bom
Viéc khdi dong bom dudc thuc hién nhu sau:

Ki€m tra xem c6 vit la  trong bom khong.
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- Kiém tra cdc mdi 1§p ghép va bit kin, ddng thdi xem mitc diu & binh diu va & bi.

- M4 van diy va van huit.

- P4y khong khi ra qua van nhd dit biét, ddng thdi ki€m tra xem bom da dugc moi
chua. Péng van dic biét lai khi ¢c6 dong chit 16ng lién tuc.

- Pong dién dua bom vao hoat dong.

Dirng bom dugc ti€n hanh nhu sau:

- BPéng van hut.

- Ditng bom.

- Péng van diy.

e Cin chii y 12 khi chay bom phdi mg van diy dé tranh hdng bom.

5.8.3. Quan sat sy lam viéc ciia bém va diéu chinh bém

Trong thdi gian bom 1am viéc can bdi tron binh thudng d€ tranh dot néng & d5 can
pittdng va con trugc. DAu phdi sach va mot thdng boi tron it nhat mot 1an.

Né&u phat hién thdy ti€ng dong khong binh thudng trong bom thi phdi tim nguyén
nhan va khic phuc ngay. Can xem xét luong nuSc trong cdc bau khi va cdc chi s6 dp
sudt. N&u 4p k& chi 4p suat cao thi cAn tim nguyén nhin va khidc phuc. Khi thi€u
khong khi trong bau ddy cin bd xung biing cich md van nhd dudi supdp hiit hoic ngay
trén than bom. Khi thira khong khi phdi th3i ra ngoai qua van nhd & trén biu. Po
khong kin clia supdp c6 thé nhin dugc nhg ti€ng kéu rit clia né va phai ra supép kip
thdi. Luéi ti€p nhan can phdi dugc lam sach thudng xuyén.

Cam lam sach cdc bd phan chuyén dong va thdo gd cdc thiét bi an toan trong khi
bom dang lam vié€c.

Ngudi ta ¢6 thé diu chinh ning lugng bom bing cdch gidm s& vong quay hoic gidm
khodng khodng chay (thudng diing bién phip gidm s6 vong quay). Ciing c6 thé dicu
chinh bom biing c4ch cho hdi luu hoic thay ddi ti€t dién cla pittdng tru. PSi v6i bom
truc ti€p, thudng diéu chinh lugng hoi vao xylanh d€ diéu chinh lvu lugng. Khong duge
phép thay d6i niing suit bing cich d6ng md van diy.

5.8.4. Cac su ¢6 ¢d ban khi van hanh bom pittong

Khi van hanh bom pittdng s& gip mdt s6 su c6, néu xit 1y kip thdi s& c6 thé ting thdi
gian st dung cua bom:

a. Sau khi khéi dong bom khong hiit dudc nita do: Supdp ti€p nhan khdng giit dudc
chi't 18ng, cdc mit bich clia 6ng hit khong kin d€ lot khong khi qua, nén bom khong
tao dudc chan khong; chiéu day 6ng hiit ting Ién do muc nudc trong bé chita bi thip
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xudng, supdp hit déng khong kin nén nudc tir xylanh chdy vao 6ng hiit, lu6i ti€p nhan
bi tic.

b. Luu lugng bom khong di: Khong khi vio qua cdc 16 khong kin & 6ng hit va hop
dém, mot phan chat 1dng chdy qua chd khong kin clia supdp, 1u6i ti€p nhan bi ban,
supdp ti€p nhan bi ket.

c. O d3 va hop dém bi néng: DAu cho vio § d3 khong ding quy cdch hodc diu b
ban, ngdng truc ti€p xic khong tdt v6i bac bulon hop dém vin qué cing.

d. C6 ti€ng dong khi 1am viéc: Bau khi thi€u khi, 10 xo supdp y€u, bi gy, sd vong
quay cao hon binh thudng, 8 d3 bi mon, dudng tim clia truc quay khdng thing géc vdi
dudng tim ctia xylanh, 6ng hidt qud nhd nén gy ddt dong chit 16ng, c6 khodng hé 16n
gifta ngdng truc va bac 16t hodc gitta bac bién va dc hodc gilta mit tridt va con trudt,
moi ghép gilta cdn va piston khdng chic.

5.9. SUA CHUA BOM PITTONG

Bom lam viéc qud 500 + 1000 gid can dugc xem xét, sira chita va khic phuc cdc sai
s6t clia supap, vong pittdng (xécming), dém trong hop dém, cdc chi ti€t clia cd ciu
truyén dong va phdi hdi (§ bom hdi truc tiép).

Sau 4000 = 5000 gi 1am viéc can thao bom dé ki€m tra tit cd cdc chi ti€t va khic
phuc thi€u sét.

Bdng 5—1 trinh bay cdc dang hu hdng thudng gip cia bom pittong, nguyén nhin va
bién phdp khic phuc

Bang 5 —1. Cdc dang hu hdng thudng gip clia bom pittdng

Hu hdng Nguyén nhian Cédch stra chira

— Mitc diu trong b€ dau qud thip. | — P3 thém cho dd.
— Truc bom quay khong ding

chiéu. T
— D0ai lai chiéu quay.

— Khong khi bi hit vao dudng xa

Bom khong dau

cung cap dudc
chat1dng (dau) | — Tic dng din diu hay binh loc
cho hé thong. | dau.

—Lam kin 6ng x4 dau

— Tryc bom quay chua dd td¢ d6 | — Thong 6ng hodc rira binh
quay qui dinh. loc.
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van an toan khong ding (thdp
qud).

— Do nhét chda dau cao qua.

bom.

— DPiéu chinh lai van an toan

— Thay dau c6 dd nhét thap
hon.

Bom lam viéc
on qué

— T4c binh loc, tic dng din hoic
dudng kinh dng din bi thu hep lai.
— Téc cdc dudng dau trong bom.

— Rira va thong binh lgc cling
ong din hoiic thay 6ng dan

— Thdo bdm ra, rira sach céc
dudng dau bing diu rira, lau
kho.

— Truc bom quay nhanh qua.
— P06 nhét clia dau cao qud.
— LAn khi vao dudng dau.

— Truc bom va truc dong co
khong déng tam.

— Giam toc do quay.

— Thay dau c6 dd nhét thap
hon.

— Thay diu hay x4 khi, lam
kin toan bo hé thong.

— Piéu chinh d9 dong tAm

Mon stato, mon
roto.

Bom lam viéc lau ngay, t6i thoi
han stra chira.

Thong thudng cidc vong stato
bi mon dudc thay méi. Vong
stato bing thép 6 bi 15%Cr
hoic 1%Cr, 1%W, 1%Mn
nhiét luyén t6i1 do ciing HRC
60 + 64. Cdc ranh roto néu
mon dudi 0,05mm thi mai
bing bot mai dé€ dat do song
song gitta hai thanh ranh véi
sai s0 khong qud 0,02mm.
Né&u rinh mon qud 0,05mm
thi danh bing gidy nhdm min
roi mai nghién, lic nay phai
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thay phi€n gat. C8 truc roto
dugc phuc hdi bing ma crom
hoidc mai nhé dudng kinh roi
ép bac sta chita. B6 khong
ddng truc clia cdc ngdng truc
roto khong dudc vugt qua
0,02mm. P6 dio miat mat
ctia réto cho phép tir 0,015 +
0,02mm.
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Chuong 7.CAC LOAI QUAT.
7.1.Phan loai quat.

Fans by Fantech
Interactive Product {vln

!
‘\' / %
e
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Fig. 7.6. Series MII fan No. 4

Ngudi ta chi ch€ tao quat li tim va quat huéng truc.

Ly thuy€t ctia quat li tim va quat huéng truc khong khéc gi vi bom li tAim va bom huéng truc
,chi khidc & dic tinh dudng 6ng. Pudng tdn tha't dp luc & quat bit diu tir gdc toa dd vi chiéu
cao dia 1y v6i quat bé qua do khdi lugng riéng cta khong khi (p =129 kg/m’) rdt nhd so véi
cia nuée (p = 1000 kg/m?).
Phan loai quat theo dp suit lam viéc va theo s6 vong quay riéng.
1.Cén cif vao 4p suit :

a. Quat thap 4p: Ap suit d€n 1000N/m* (100 mm H,0).

b. Quat trung dp: Ap sudt d&€n 3000N/m* (300 mm H,0).

¢. Quat cao ap: Ap suat d&€n 10.000N/m> (1000 mm H,0).

2.Cin cif vao sé vong quay riéng:

a. Quat quay cham: ny= 100-200

b. Quat quay vira:  ny = 200-600

c. Quat quay nhanh: ng = 600-1200

d. Quat quay ddc bi€t nhanh: ng = 1200- 4000.
S6 vong quay riéng dudc tinh theo cong thic:

nvQ [4-1]

3/4

Ns =13.



Trong d6 : n: SO vong quay clia quat  [vong / phit]
H: Chiéu cao cot 4p clia quat [mm H,O]
Q: luu lugng cua quat [m?/s] .
(S8 vong quay riéng ctia quat 1a vong quay véi ché do 81 vu c6 luu lugng: Q = 1m?/s,
4p sud't: 30 mmH,0, vi 30" = 13) .
Quat li tim va quat huéng truc hiit khong khi & diéu kién khi quyén nén ty s6 nén 1a:
m=1,002 + 1,1

Nhu vay ta thay ty s& nén khd nhd, c6 thé bé qua coi nhu quat lam viéc véi chi't khi khong bi
nén vi vay cdc cong thifc cia bom cdnh din c6 thé diing dugc cho quat.

Ap suit cha quat H bing tdng 4p suit ddng va 4p suit tinh:

H=H;+ Hy [4-2]

H, :(2:—(; m [4-3]

H, :M m [4-4]
pK -9

Trong do:
C, : van toc khong khi & ctta ddy [ m/s |
P,: 4p suat khong khi & ctta ddy cia quat [N/m2]
P,: 4p suat khong khi & ctra hit [N/m2]
0, : Khoi lugng riéng ciia khong khi [ kg/m’]

H,: Ciing chinh 13 tdng tdn th4t tinh dudng dng m, xem [4-21].
2
th(,ﬂt_(;_Jng),\% mm H,0.

- Cong suat dit trén truc quat :

N = P, 9QH
1000.7

kw [4-5]

Trong dé:
Q: m’/s
H,: 4p suat quat tinh theo m cdt khi.
P, - Khdi lugng riéng clia khong khi [ kg/m’]
g: gia tdc trong trudng m/s
n: Hiéu sui't chung cla quat: n =60 + 75%
Cong thic chuyén ddi 4p luc cot khi sang cot nude:



g.pK.H « = 0.pH

, H
Déi ra: H. = £ [4-6]
P
Vi H. :Apcotkhido theo m cot khi
H : 4p suit quat do theo m H,0.
Vidu
bé&i 120 mm H,0 sang mét cOt khi:
1000 x 0.12
= —————— =100 m khi.
H« 1.29

- Néu 4p luc quat tinh theo mm H,0 thi ta ¢6 cong thitc khac tinh cOng suit:

N_9BLQH
10007

Véi: Q: m’/s
H: mmH,0. (ImmH,0 = 10 N/m?).

7.2. Cac dic tinh sé do cua quat.

Dic tinh s do 1a cdc dudng cong biu dién :H-Q, N-Q, h-Q. xdc dinh v6i s& vong quay khong

ddi n v/ph.
7 o= 1470 vg/ ok

H I 1},/15 !2_

b2t
3 AU <4
L ~]
30 g ] ’ “
{7 M — e T
/b AN o d S ; 23
e M S '
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Hinii 4.1, Cac dac tinh ela quat.
Piém lam viéc clia quat 13 giao diém giita dudng ton that Hy va dudng H..

( budng dat ------ v61 D=0.6m; DBudng lién _____ v6iD= 0.5m.)



7.3.Dic tinh khong so do.
Dic tinh khong s6 do con goi 1a cdc hé s6 dudc xdc dinh tir nhitng don vi goi 1a céc s& do: S& do
luu lugng, s6 do cdt 4p, s6 do cong suat.

z z = 72 ‘ ' 1 ] 92 = &30 mm

M P! . ; 7 = 990 = 100 gp
" o / R ! L
a& . . ; : :
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Hinh 4.2. Cac dac tinh khéng 36 do cla quat.
-S6 do luu lugng: KQ:S'U . ms
2
7. D
Véi: S=—0)p" .’ [4-8]
. .Nn

60 ’

Goi: Q 12 hé s6 luu lugng ta c6:
~  Q
Q= [4-9]
Ko

Hay : Q=Q.Kg [4-10]
-S6 do cot 4p ,vdi quat li tAm:
_ 2 2
K.,=r-U . kg/ms [4-11]

Hé s6 cotdp: H :

- H
H=-— [4-12]
K
Hay la: H=H.Ky [4-13]

-S6 do cong sut: Ky bing tich s do Iuu lugng va sd do cot 4p.



3
Ki=KeKui=p5U . w [4-14]
Heé s6 cong suatla:

- N
- [4-15]
N Ky

Hay: N= N Kx [4-16]

-Heé s6 hiéu dung (hiéu suit) cla quat tinh thong qua cdc hé sd khdng s6 do :

7 :Q-_H [4-18]
N

Uu diém cd ban cia cdc hé s6 khong s6 do 1a danh gia dic tinh ctia quat véi it dai lugng. D6
laciché so () va H tuong ting v6i hé s6 hi¢u dung I6n nhat. Khi chon quat 1am vigc § ché

dd t6i wu, c6 luu lugng va cdt 4p mong mudn thi chi can chon dudng kinh va s6 vong quay 1a

du:
5 0.6672. /KQ
VK

n =81.3 m

\/Ki [4-19].
Q

’

7.4.Ti€ng 6n cla quat.

Ti€ng On clia quat c6 2 dang 13 dn khi dong va 6n do co hoc.
7.4.1. On do khi dong.

On khi dong do cdc chi tiét clia quat tac dong 1én sy chuyén dong ciia dong khi. Yéu t&
chinh giy ra on khi dong 13 van tdc vong 16n vi cudng dd On ty 1é bac 6 v6i van tdc, bac 2 véi
s0 do tuy€n tinh cdnh va bac 2 vdi stic cdn cta dinh cdnh.Y&u t6 thd hai 1a dang cdnh, dang
vé quat, sd canh, ch& dd 1am viéc clia quat va cdu tric budng dit quat. Ti€ng dn giy ra do
chuyén dong xody ctia khong khi véi gudng dong tao ra cdc séng khdng khi va rung dong cic
bd phan. Khong khi di qua cita hit va cita ra cling gdy 6n do khong khi tao xody.

Cénh cong vé phia tru6c 6n nhi€u hon cong vé phia sau.
7.4.2.On c¢ hoc.

Do dd vitng chic ctia cdnh, do quat 1dp con x0n, do cin bing tinh va cin bing dong khong
tot, do 6 bi, do dong co dién giy ra.

Mudn tranh 6n can loai bd cdc nguyén nhin giy ra:

- Cdnh quat nén cong vé phia sau néu c6 thé.

- Gi6i han van téc gid trong cdc 6ng dan: v = Sm/s



- Can bing tinh va can bing dong tot.

~ O tryc dd d6 cing vitng, van toc gi6 trong 6ng din nén nhd,vé quat phai vitng chic, ndi
dng véi vo ding cach.

- Lip dit d€ v6i méng di ciing virng.

- Van toc vong chon: Quat hudng truc: v =80 <+ 100m/s

Quat li tam: v = 50m/s.
Moi chd, moi ndi n€u c6 thé nén chon quat 1am viéc & ché do quat ddy sé c6 hiéu qua cao .
7.5. Piéu chinh quat.

D¢ diéu chinh quat cin bi€t quat 1am viéc trong hé thong hiit, hé thong ddy hay vira hit vira
ddy.

1.Hé théng quat hit:

Khi chiéu dai cda 6ng diy ra't nhd hoic bing khong.

Hinh 4.3 thé hién nguyén Iy ciu tao va hoat dong clia hé thong quat hit

- N
— 1 N \ Q
ERE
5 iIH 7
p ¢/
{
My

b

Hinh 4.3. Quat lam viéc & ch& dé hiit.

H= H,d + H, + Hy mm HZO [4 -20]
Trong d6: P,: Ap sudt khi quyén

P.: Ap sudt tai miéng hit ciia gudng dong
Py Ap suit tai cita ddy cia gudng dong
H’4:Tdn that 4p luc dong ning & cira hit.
Hy: TOn tha't 4p luc dong ning & cita day.
H,: T6n that trd luc tinh.

>

H, :Trd lyc dudng 6ng.

H: Téng trd luc (ciing 1 4p luc ma quat phai c6).



- Mu6n gidm ton thit dong ning Hy & cita ddy cda quat phdi 1am doan dng loe d€ gidm van
t6c dong khi con 25 - 30% vén toc ban ddu. Géc loe 1a 10°

Cot 4p tinh: Ht:(l.(lj—+24“).\% [4-21]

Cot 4p day tinh theo cong thic:  [4-3]
Cong suat quat tinh theo cdng thic : [4-5]  hodc  [4-7].

2. Hé thong quat day.

Hinh 4.4 Thé hién nguyén ly ciu tao va hoat dong clia hé thong quat day

) ]

|

Hinh 4.4. Quat lam viéc & ché do day.

H=H, +H, mm H,0 [4-24]

Cot 4p tinh va ddng ciing tinh twong tuy nhu trong hé thong quat hit. Cong suat ciing tinh theo
[4-5] hoac [4-7].

Pn: Ap sudt ctra hit bing 4p sud't khi quyén.
Ph=p,
Ps=P, + P, & (H¢+Hy) , mm H,0 [4-25]
-C6 nhiéu trudng hop quat vira lam viéc v6i ché do hidt va vira & ché do ddy, khi d6 cdc phép
tinh nhu ca & 2 phia cdng lai.
3. Piéu chinh luu lugng clia quat.

DPé€ diéu chinh luu lugng quat c6 nhitng cdch sau:

a. Piéu chinh lvu luong bing van.

Cach nay don gidn, c6 thé dit van & dng hiit hay 6ng diy. Pit & dudng 6ng hiit kinh t&
hon. Khi déng b6t hay mé thém 1am thay ddi dudng dic tinh tinh H, d€ dich chuyén dudng
lam viéc cua quat.

b. Piéu chinh bing thay ddi sd vong quay.




Pay la phuong 4n kinh t€ nhat nhung cin c6 dong co thay ddi toc dd hay hop sd nén phitc
tap.
c. Thay d6i biing diéu chinh cdnh huéng dong.

B0 cdnh thudng dit & ctra hit cia quat, khi ch€ tao 1am cho né c6 thé xoay dugc khi can,
phuong phap nay lam thay ddi dd doc clia dudng dic tinh H - Q clia quat v6i s6 vong quay
khong ddi, di€m A vin khong thay ddi.

Hinh 4.5. Su thay d8i dudng dac tinh
khi dizgu chinh quat.

d. Piéu chinh bing cdnh ciia gubng ddng.

Chi 4p dung cho quat huéng truc va ciing ch€ tao trudc dé€ cé thé diéu chinh dugc.

7.6. Sy 1am viéc song song va noi ti€p cua quat.

Quad trinh lam viéc song song hay ndi ti€p clia quat gidng nhu khi ghép bom.

A H VH
G, -H,
AT <
r—’bﬁ/
' ' | ~
! I
% - 2 |
I
AN |
L l
I 1 [
X
o (‘?? &’ Q(frz)
Hinh 4.6. Dac tinh c@a hai quat khic Hinh 4.7. Dac tinh cida haj quat
nhau lam viéc song song. gidng nhau, lam viéc song song,

7.7. Cong suit dong co.



Sau khi tinh dudc cong suat quat ta tinh dugc cong sudt dong cd

N, =% ()

V6i: N: Cong sudt trén truc quat tinh theo cong thic [4-7]

a: Hé so tra bidng 4-1.

1, : Hiéu suat truyén dong.

[4.26]

Bdng 4-1
Cong suat quat N, kW a—quatly tam a —quat huéng truc
Pén 0,5 1,5 1,2
0,5-2 1,3 1,15
2-5 1,2 1,10
5-10 1,15 1,05
Trén 10 1,1 1,05

7.8.Tinh toan thi€t ké& quat.
7.8.1.Thié't k& gudng quat.

by=by bmb,

/15“

=

=

\ )
@ (&)

Fig. 5.1. Centrifugal fan

Fig. 5.9. Centrifugal-fan impeller designa




Fig. 5.10. Impeller blade type designs
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Fig. 5.46. High-pressure double-inlet fan

Nhitng k&t luan tir 1y thuy&t vé bom li tAim va huéng truc cling hoan toan ding cho quat li
tam va quat hudéng truc. 0 day chi chd y dén nhitng thdng s6 dic trung cho quat nhu: Pudng
kinh ngoai D, Clia guéng dong quat li tim hay dudng kinh dinh quat huéng truc.



- Pudng kinh D, dudc xdc dinh thong qua hé s6 cot 4p H, chiéu cao cot 4p H, khdi lugng
riéng p va sd vong quay n.

Tu: _ :—H = H 5
KH pUz
H
Hay: U,= —
P-H
D.n
mat khéc ta lai cé: Uz:% m/s, taritra :
D2=Q H m [4-27]
n -
/4 o H

-Pudng kinh miéng hiit D, xem nhu gin biing dudng kinh trong D, clia guéng dong dugc tinh:

A | Q
D, =D.= Koo n(l— Kl) ,M [4.28]
trong do :

Q:luu lugng cia quat m?/s.
K,:Hé s6 hit véi:

C

K,.= ~u — .35 = const [4-29]
U,
K o, hé s6 phu thudc géc B, tra § bing 4-2.
Bang 4.2
0 0
5,<90 £,>90
Ny 130 1040 30 1040
Koo 3 4,3 3 3,2

Trong d6: ny: SO vong quay riéng theo cong suit.

nJQ
H3/4

Phuong trinh [4-28] tinh cho trudng hgp khong ¢6 dng 16t,van tdc Cytrong 6ng hit dugc tinh:

Ns =13.

C.= 22 mis [4-30)
JT.

2
0

Trong trudng hdp c6 dng 16t v6i dudng kinh 1 d thi dudng kinh c6 hiit ph3i 16n hon (D’, > Dy):

._ | 4Q
V= +d .m [4-31]
D ﬂo.ﬂ.Co

Ao, =0.7-1 :Hé s6 chithep .
Khi d6 dudng kinh trong gudng dong dugc tinh nhu sau:
Dl ~ D 0
Cn~C,

[4-32]



Kich thuéc canh vao clia gudng bl:

B Q
b= b.con "

A, :hé so chiathep, J =0.95
Kich thudc G cltara b, :

Q
- mo [4-36
b2 (7. Dz'Sin,Bz_é‘z'Zz)'Wz " ]

O,:Chiu day cdnh & canhra, m.

Z,:S6 canh

W,: Van toc luu thé & cifa ra ,m/s.
S& canh Z, phu thudc vao buc canh t cida gudng ,thudng 14y budc canh nhd hon chiéu dai
hudng kinh A, ctia cdnh gudng.

A, >t

Cé4c kich thudc chi ti€t ca quat li tAm tinh phu thudc dudng kinh D, néu ra trén : hinh 4-10.

7.8.2.Thiét ké& vo quat.

V4 quat xodn 6c dudc thi€t k& theo nguyén tic hinh vudng theo cdc budc sau: Hinh 4.10

Cat s6 °do 15 % 0,

70
e} l 70
h %
Q’; kY74
| ] T
‘ i
&N {"i‘:: R
W g& 1
< r
2, sl
|
wo |7 27 1l 1
- 175 D,= 100
8= ¥
=175

Hinh 4.10. Céc kich thudc cua quat.



1. V& vong tron dudng kinh D, di tinh & phan thiét k&€ gudng quat & phin truéc.
2. V€ hinh vudéng canh a =0,12.D,

3. LAy diu c4c dinh 1,2,3,4.

4. Tl cdc di€m d6 vé cdc cung tron c6é ban kinh tuong ¥ng:

Iy, I, I3, Iy

’ . 4 ! 2 . &
5. X4c dinh van toc mi€ng day: C’ C-= g—H” m/s.
v
6. X4c dinh dién tich miéng dfy: F- % m?

7. X4c dinh kich thudc miéng diy:
a. Khi miéng d4y hinh tron: d=_|—

b. Khi miéng ddy hinh vuéng canh A:  A=+F

- Cé4c ki€u bd tri quat trong khong gian.

7 T
VA Y SN R ﬂ j '/-g& -
N "
o — w5’ ' %50 " / N y ( |
] 7 }
¢ —~ R L ( E §<
/ P S E ’ ! / )(T o
BL BR BL
o .
B

Fig. 5.12. General-purpose fans for industrial applications. Standard casing positions

3. Quat huéng truc.



1.CAu tao. Quat hudng truc c6 cAu tao don gidn nhi't gdm cé 2 phan co bin: Gudng dong va vé

N |
12 “"“'--.. ﬂ r\
i
SN A a0
\\ 7;"5! ~J
o "]
or \ 7Y " U U
et —r—
E:sf ;;f N
0.0
005 h Sections |
7{\-\_}—-— \ ooz u |
g
&.— .07 £y
i) a1 02 O3 -
Fig. 7.5 Series MI[ fan. Dimensiocnless performanc jov IR \‘j o I8 w 5T
quat r wr
Fig. 7.4. Two-stage axial-flow fan. Guide vanes, blades, and velocity parallelo-
A grams
EE
250 %!-71
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oy s
20 ¥
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a
=
poy
by
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N 17 %05

Fig. 7.7. Fan with electric motor located outside the flow passage



Guong 1: C6 cdc canh dit nghiéng, s6 cdnh Z = 6 — 12. Gudng 12 bac ¢6 dudng kinh 16n trén
gin cdc canh. C4anh dap tir thép tAm vdi kich thuSc 16n c6 thé 1am rdng.

V6 quat 2: Khe hé giita v va canh dd nhd thudng khdng qud 1,5% chiéu dai cdnh vi néu khe
hé 16n sé 1am gidm cot 4p tinh va gidm hiéu suat cla quat.

- J nhitng quat 16n doi khi 1am cdc canh nin thing dong xodn 18p 8 dinh trén vé quat phia
sau cdnh dan.

- P& bi€n dong ning thanh cot 4p tinh v quat thudng c¢é 1 doan con sau md rong.

- Quat hudng truc c6 thé ché tao 1 hay 2 cip (ting).

- Pong co kéo quat c6 thé dit ngoai hay trong vé quat d€ gidm tdn that.

2. Cac dudng dic tinh cia quat huéng truc: Hinh 6.10 va 6.11
AN o

___/—o-\obg\
N .

o
)
z% \H 2 = Fr *

320 52 B
\\_,___,Afhsaa rom \

240 } } N—12%
\\ in=400rpm &

160 ?_ > :

80 B 8

\
%

Pa=0-505

a
20 40 60 80 100 1208, mYs
1 1 |

L | I 1 L

0 ¥ 8 B 12 B 168G m¥e Qmin  Qmax
Fig. 6.10. Axial-flow fans. Head-ca- Fig. 6.11. Axial-flow fan. Per-
pacity curves formance diagram at n = const

1—geries ¥=12 fan No. 1§; 2—series BC fan

7 A7
7
\ | as
4
0.1 N\ Es:"\ 108
\ H
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7~ \ ooz o2
SAoer 0.7
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Fig. 7.5. Series MII[ fan. Dimensionless performance diagram



0.01421, Q1427

.

Fig. 7.3. Series B axial-flow fan. Aerodynamic design
I—entrance cone; 2—spinner; 3—impeller; ST —straightener

0.07423,

D6i véi quat huéng truc thi cdc dic tinh H, N, 7 1a ham cda Q ciing giong nhu bom huéng
truc: Q-H gidm nhanh trong khi N gidm khong ddng ké, cong suit tiéu thu 16n nhat khi Q = 0,
n gidm nhanh sau di€m cyc dai.

3.Tinh toan quat huéng truc.

Pudng kinh D, clia dinh cdnh x4c dinh tir diéu kién:

D.=13/2 .m [4-41]

C.
Trong dé:
Q:Luu lugng ciia quat,m’/s
Cp, = 8 — 10,thanh phan van tdc hudng truc, m/s.

Van tdc vong trén dudng kinh D, 1a:
U.=28¢JH ,m/s [4-42]

Trong d6 : H: 4p sudt do quat tao ra, mm H,0
@ : Hé s6 phu thudc vao dang cdnh.
¢ =2,8-3,5cidnh phang
¢ =2,2-2,8 cianh cong.



Hinh 4.8. Gudng dong quat huong truc:
a) gudng va vo; b) gde nghiéng cia canh; ¢} tam gide van téc; d) khai trién
mat cat tru di qua A - A

Ta lai ¢6 van tdc vong U, :

U.-2" e [4-43)

P& chdng én thi thanh Phr?in van toc: Ue < 95m/s va thanh phin Cp, 18y nhu sau: Cpy = (0,25 - 0.4). U,
v6i quat huéng truc 1 cip

Cmn=(0,3-0,55) .U, v6i quat huéng truc 2 cap.
-Chiéu rong b clia cdnh dugc tinh :

b= De_Di
2

-G6c 181 va ﬂz dudc tinh theo cong thic :

,m [4-51]

tg [4-52]
p= CU

Khi thay cdc gid tri tuong tng & diém vao 1 va di€émra 2.
Hiéu suit chung clia quat huéng truc tir :
n =50-80 %.



Cac vi du va bai tap.
-Vidu 1.

Gudng dong quat ly tim ¢6 : Dy = 480mm, D, = 600mm, n=1500v/ph, O, =12 kg/m’,

W, =25m/s, W,=22m/s,
181 =60 ,ﬂz =120".
Hiay dung cdc tam gidc van tdc & canh vio va canh ra clia cdnh guong va chiéu cao cot 4p 1y
thuyé&t Hy,.
-Vidu 2.

Can nung néng khong khi Iuu Ivgng G = 30.000kg/h tir 20° 1én 160° biing cdch cho qua thiét
bi trao ddi nhiét (caloriphe). Hiy xdc dinh ning sut, 4p sut, cong suit clia quat khi 1dp trudc
va sau thi€t bi trao ddi nhiét. Cho biét tdn tha't thuy luc ca dong khong khi chdy qua hé thong

1a 120mm H,0. G diéu kién 20°C , P=12 kg/m’. Hiéu suit chung & ca 2 trudng hgp 1a nhu

nhau va bing: Tl =50%.

Chi y cac cong thifc: pk Jd ™ pk - ,Ok
H
H.= £
P

__ G
3600. o,

AR
P\ Q

-Vi du 3. Mt quat gié luvu lugng 3000 m*/h, & ddu dng ddy chd D; = 200 mmcé dp suat du la 981
N/m?, Héi ¢ chd diu dng loe D, = 300mm c6 4p sué't 1a bao nhiéu? Cho biét: ]/k =11,77N/m’,

2

|H,

H.

2=9.81m/s2,b6 qua ton thi't trong doan ong loe.

7.9.Cé4c hé thong quat.

7.9.1.Phan loai cac hé thong quat.

Hé thong quat gdm c6 quat,hé théng dudng dng va cac thi€t bi trén dudng dng. Tuy muc dich sit
dung ma cé nhirng tén goi khac nhau.

1.Hé thong hiit bui.

- Dung d€ hiit bui trong san xuit c6 sinh ra bui.

- Dung hiit hoi, khi doc

- Dung van chuyé&n nguyén li¢u kich thuéc nhé nhu bdt, chau, cim, min cua...



Hink 4.11. He théng hut bui hoac sdn ph&m cd kich thudc nho:
1: 2: 8; 4 - c4ac chyp hat; 5 - quat; 6 - thist bi lang; 7- thiét bi loc tii;
8: 9 - cdc bo phan xa.

2. Hé thong thong gié 1am mat.
Hé thong dugce dung khi nhiét do ngoai trdi thap hon nhiét dé trong phong.

Hinh 4.12. Hé th6ng thong gid lam mat:
1 - 6ng ldy khong khi sach; 2 - 6ng thai; 3 - bubng phan chia khong khi thai;
4 - budng yba tron; & - quat; 6 - héi trudng chn théng gid; 7 - quat;
& - bb phan loc bui, mii; 9 - thiét bj dét nong.

3. Hé thong diéu hoa khong khi.

Hé thong diéu hoa khong khi tao ra bau khong khi c¢6 nhiét dé va do 4m nhu ¥ mudn, bt ké
nhiét do ngoai troi nhu thé nao.

Muén vay can bé xung thém hé thdng phun nuéc lanh vao giita thi€t bi loc 8 va thiét bi say 9
ctia hé thong thong gié 1a cé hé thong diéu hoa khong khi trung tam.

4. Hé thong quat trong siy déi luu.



o

2
Hinh 4.15. Hé théng quat ddy trong sdy déi lvu:
1 - quat ddy; 2 - kaloriphe; 3 - budng (ham) séy; m, - nguyén liéu &m,
m, - sin phim sdy.
7.9.2.Céc dang tré luc trong hé thong quat.

2
| W -
A-H =g+ XA
8 QUAT HUONG
QUAT HUGNG TRUC | TRUC KIEU AFC1-
THONG GIO CONG NGHIEP | 080-06

Ma san pham: AF

Kiéu lap: AFA, AFC, AFD
Ché d6 bao hanh: Theo thoa
thuan

Chi tiét...

QUAT HON HOP
, TOMECO - Kiéu SWF
| M4 san pham: SWF
Kiéu lap: SWF
Ché d6 bao hanh: Theo
thoa thuan
Chi tiét...

QUAT LY TAM CONG
NGHIEP AP SUAT THAP
KIEU CF.14-46

Mi san phdm: CF.14-46
Kiéu lip: CFA, CFC, CFD

| Mai san pham: AFCI-
080 06

Ché do bao hanh: Theo
thoa tl}uén
Chi tiét...

QUAT HUGNG TRUC LUU
LUGNG LON

Mi san pham: DTF- TOMECO
Kiéu lap: AFA.DTF ; AFC.DTF
Ché d6 bao hanh: Theo thoa
thuan

Chi tiét...

QUAT LY TAM AP SUAT
THAP KIEU CF.12-50

M3 san pham: CF.12-50
Kiéu lap: CFA, CFD, CFC
Ché d6 bao hanh: theo thoa
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Ché do bao hanh: theo thoa
thuan )
Chi tiét...

QUAT LY TAM AP SUAT
THAP KIEU CF.4-72

M3 san pham: CF.4-72
Kiéu lap: CFA, CFD, CFC
Ché dd bao hanh: Theo thoa
thuan

Chi tiét...

QUAT LY TAM AP SUAT
THAP KIEU CF.4-76

Ma san pham: CF.4-76
Kiéu lap: CFA, CFD, CFC.
Ché d6 bao hanh: theo thoa

thuan )
Chi tiét...

Start Prev|1|Next End
QUAT LY TAM CAO AP

KIEU CF.8-13

Ma san pham: CF.8-13
Kiéu lip: CFC, CFA. CFC
Ché d6 bao hanh: Theo thoa
thuan

Chi tiét...

QUAT LY TAM CAO AP
KIEU CF.8-18

Mai san pham: CF.8-18
Kiéu lap: CFA, CFD, CFC
Ché do bao hanh: Theo thoa
thuan

Chi tiét...

QUAT LY TAM AP SUAT
CAO C.F8-09

Mai san pham: CF.8-09
Kiéu lap: CFA, CFD, CFC
Ché do bao hanh: theo thoa
thuan

Chi tiét...

thuan
Chi tigt...

QUAT CONG NHIEP AP
SUAT THAP KIEU LY TAM
CF.4-70

Ma san pham: CF.4-70

Kiéu lap: CFA, CFD, CFC
Ché do bao hanh: Theo thoa
thuan

Chi tiét...

QUAT LY TAM AP SUAT
THAP KIEU CF.5-47

M3 san phdm: CF.5-47
Kiéu lap: CFA, CFD, CFC
Ché d6 bao hanh: theo thoa
thuan

Chi tiét...
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QUAT LY TAM HUT BUI QUAT LY TAM HUT BUI

KIEU CF.6-35 CONG NGHIEP , KIEU CF.7-
M3 san pham: CF.6-35 40
Kiéu lap: CFA, CFD, CFC Mi san pham: CF.7-40
Ché d6 bao hanh: theo thoa Kiéu lip: CFC.7-40: CFD.7-40
thuén Ché d6 bao hanh: 6 thang dén 1
Chi tiét... nam

Chi tiét...
QUAT LY TAM HUT BUI
KIEU CF.6-46

M3 san pham: CF.6-46
Kiéu lap: CFA, CFD, CFC
Ché d6 bao hanh: theo thoa
thuan

Chi tiét...

Start Prev|1]|Next End

QUAT DUNG TRONG MOI
TRUONG HOA CHAT VA
CHONG CHAY NO

M san pham: QNNC

Kiéu lap: Pang cap nhat

Ché d6 bao hanh: Pang cap nhat
Chi tiét...
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Chuong 8. MAY NEN
8.1.Phin loai may nén.

1.Theo nguyén ly lam viéc phan loai ra:
-May nén theo nguyén ly thé tich.
-May nén theo nguyén ly li tim.
-M4y nén theo nguyén Iy canh ning va mét so loai khac.
a. May nén lam viéc theo nguyén Iy thé tich: Gom cé cac loai:
-M4ay nén pittong
-May nén canh gat
-Ma4y nén ki€u Root
-M4y nén kiéu truc vit.
b. Mdy nén li tim. May lam viéc theo nguyén 1y li tim (nhu da trinh bay ¢ chuéng 1).
c. May nén theo nguyén Iy canh ning.
d. M6t s loai mdy nén khic:
-May nén ki€u phun tia (tuye).
-Mdy nén ki€u xoén (scroll).
2. Theo so c4p nén:
-M4y nén 1 cap
-M4y nén nhiéu cap.
3. Theo déi tugng nén chia ra:
-May nén C0,
-May nén hoi NH;
-Mady nén Freon.

4.Theo mitc do 4p suit tao ra.

-Mady nén khi (compressor) khi :p > 2.5 bar.

-Ma4y thdi khi (blower) khi : P < 2.5 bar.

-Quat (fans) khi 4p sudt : p = 1000 — 10.000 N/m? (< 0.1 bar)
-Bom chan khong(vacuum- pumps): p <0 bar.

8.2. May nén pittong.
8.2.1. Qua4 trinh hiit va nén trong may nén pittong 1 cap.
Maiy c6 thé€ c6 1 hay nhiéu cum pittdng va xy lanh dugc b tri theo hinh V,W...



Khong khi |
£ ?I@Z =leales— Khi nén

Pitton,

Chu ki hut Chu ki nén va déy

Hinh 8.1a.S¢ d6 mdy nén piston thing ding.

¢0-uma
\ 300 _

Hinh 8.1b.M4y nén piston ki€u chir V.
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-Trén hinh 8.1c 13 nguyén Iy ciu tao va hoat dong ctia may nén pittong dé€ nén améniac kiéu
thing diéng thing dong, c6 pittong thing, Khi NH; di theo 1 chiéu.
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Hinh 8.1c. Nguvén I¥ cdu taoc vd hoat . )
ddng cila mav nén pittdng: Hth 8.1d. Bo thi chn thi
1-Thin mav; 2-Bién; 3-Xilanh: 4-Pitténg cua may nen pittong

thiing(dia van it lip d dinh pittdng);
3-Van hit; 6-Pia van: 7-Van dav; 8 nadp:

- Khong gian gi6i han giita 2 di€ém chét trén va duéi goi la thé tich quét.
- Thé tich hiit Iy thuy&t biing tich ctia thé tich quét va sé vong quay ciia may nén.

- Thé tich hit thyc t& biing tich ciia thé tich 1§ thuyé&t nhan véi hé sé cap A ciia may
nén.

- Khi nén 4p suit ting, gidam thé tich va tiing nhiét do. Dung nuéc hay khong khi lam mat
d€ 1am ngudi may. Vi vay qua trinh nén la qu4 trinh da bi€n véi chi s6 da bi€n n <k (véikla
chi s6 doan nhiét).

-Trén hinh 8.1d bi€u dién chu trinh lam viéc ctia mdy nén pittong:

Puong 1-2 12 qua trinh nén da bi€n:

p.v" = const.
Tai di€m 2 van ddy mé nén dudng 2-3 1a qué trinh diy cta mdy day la qué trinh ding ap.
P, = const

Pi€m 3 1a di€m chét trén,du ché tao chinh xdc d&én dau ciing cé khoing hé giita pittong
va dia van goi 1a thé tich ché&t V, chinh la thé tich hdi con lai sau khi nén. Vi vay thé tich nay
sé dan ra khi pittong di xudng: doan 3-4, Vy; din ra thanh Vp;. P6 ciing 1a qua trinh da bién
véi chi so n

p.v" = const
Pudng 4-1 13 qué trinh hit hdi v6i 4p suit p; 1a qud trinh ding ap.
P; = const
Nhu vy duéng 1-2-3-4 13 @6 thi chi thi 1y thuy€&t ciia mdy nén pittong (dudng lién).



4
Tuy nhién do ¢6 sitc ¥ va tré luwc cia van hiit va van nén nén dudng lam viéc thyc 12 dudng
nét dit.

-Né&u khong gian chét V, di 16n khi nén tir: p; - p, toan bd hoi s& don vao khong gian chét,
khi 4y duong nén la 1 dén 3, khi pittong di chuyén ngugc lai thi hoi tir khong gian chét lai din
ra chi€m toan bé thé tich nhu truéc khi nén, qua trinh di tir 3 dén 1.K&t qua 1a may van chay
nhung khong cé hoi hiit va ddy.Hiéu qua cia chu trinh bing 0.

8.2.2.Cong nén riéng,cong suit va hiéu cia may nén pittong 1cap.
1.Cong nén riéng cia may nén pittong 1 cAp.(Hinh 8.2).

o\ |

:B-—f; g

Hinh 8.2: a) Mdy nén pitténg 1 cip
1. Van nap: 2. van thai; 3. pittdng: 4.xi lanh
b) P4 thi p-v vdicde qua trinh nén khi
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Ehi guvén o
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Hinh 8.3.Cac qua trinh nén.

- Qué trinh nén trong xy lanh c6 thé€ la: Nén doan nhiét (dudng DA;) vé6i chi sé k, nén da bién
v6i chi s6 n < k, hay nén diing nhiét véin = 1.

- Cong nén riéng la cong tiéu hao d€ nén 1 kg khi hoic hoi tir 4p sud't p; d&€n ap suit p,.

Trén d6 thi p-v: Cong nén W dugc tinh (cong am vi tiéu hao):

[8-1]

P2
W =— j v.dp
P1
Ta sé tinh cong nén riéng cho cac qua trinh nén khac nhau.
a.Nén theo qud trinh ding nhiét: n = 1. (duong DA,)
Phuong trinh: pv'=R.T
rut ra: v=R.T/p thay vao [8-1] ta cé:
P2 p2 d
W= [vdp=-[RT.Z
P1 pl

p
b,

Hay: W =- pl-Vl-'” D kI kg [8-2]
1

Né&u 4p sudt p tinh biing N/m? thé tich v 13 m*/kg thi cong tinh biing w tic [J/kg].
Cong tiéu hao nay bi€u dié€n bing dién tich ABCD (trén hinh 8.2).
b.Qua trinh nén doan nhiét: n = k. (duong DA3)

Phuong trinh : p.v* = const, p.v* = pp.v{*
-1

1
Hay : V= le V- pK thay gia triv vao [8-1]



P2
W:—Jv.dp

sau khi tich phin ta tinh ra:

—k k
- m( pz'VZ B pl'vl - m( p1V1 B pz'VZ)

E
K
K pz
TP
Py

=7
KN

:——R T =] -1 [8-3]
Py
Coéng nén dugc biéu dién biing dién tich ABC,D trén do thi.
c.Nén theo qu4 trinh da bién : 1 < n <k (dudng DA,)

Tuong tu nén doan nhiét phueng trinh cong suit nén da bién:
p.v" = const

ta xuy ra: W——(pzv2 le)— (p1V1 pz'Vz)

=—RTJ| 5| -1 [8-4]

cong suit nén da bién
P "
N =—" pv|[z]| 1
n-1 P

Cong tiéu hao bi€u dién biing dién tich hinh ABC;D.

Nhin xét chung:

T cac két qua trén ta c6 nhan xét:

- Nén theo quéa trinh doan nhiét cong tiéu hao tén nhiéu nhat.

- Nén theo qué trinh diing nhiét cong tiéu hao ton it nhat. Khi d6 may nén phai dugc 1am
mat that tdt cong tiéu hao sé giam di, nhiét do cudi qua trinh nén thap, tudi tho may ning




cao.Tuy nhién trong thyc t&€ d€ nén theo qua trinh ding nhiét sé riat khé khiin vé ché tao va
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gia thanh mdy cao nén thudng ngudvi ta ché tao may nén theo qu4 trinh da bi€n véi so mii n =

1,2 - 1,25.
-Trén d6 thi T-s thi cdc qua trinh nén dugc bi€u dién trén:
Hinh d6 thj T-s.

1w

Véi : s 1a entropi-thong sé trang thai cia khi hoiic hoi.

Vi phan cia s: ds =dg/T [KJ/kg do]
dq: Lugng nhiét lvu chi't trao ddi véi moi truvng.
T: nhiét do cua khi hoic hoi.

Bai tap:
Trong mét binh kin thé tich V = 0,015m’ chira lwong khong khi v6i'p suit diu P, =

2bar, nhiét dj t; = 30°c, nhiét dd va 4p suét sé thay ddi ra sao néu ta cip cho khong khi

lwgng nhiét 16Kkj.
Bai lam:
Khéi lwong khong khi trong binh: P,V = GRT, —-G= %

(hing s chit khi R = 8314/ p = 8314/29 = 287 jkg'K)
Vi day la mét binh kin, qui trinh dang tich nén nhiét d9 cudi qua trinh:

Qv=Gey(t2 - ty) o
Khi coi khong khi 1a khi ly twdng, nhiét dung ri€éng la hang so (khong khi 1a khi 2 nguyén
tu).
Tur bang tra ta ¢6: Cy, =20,9 kj/kmolOK. Vay nhiét dung réng khéi luong dang tich cta
khong khi
Q,

C., 209 .
GC,

Véi C =— =2 ki [kg°K t
v M 29 J / Kg ’ 2

+h

oz P
ap suat cuoi qua trinh: P, =P, ?
1



d.Anh huéng ctia dung tich thita Vo d&€n niing sui't ciia mdy nén. Hinh 8.6
Do c6 dung tich thira Vo nén khi 4p suit ¢ ctia nén p; cang cao
(p’2 > p2) ,thi lugng khi nap vao vy cang giam: V,’ < Vh

j\P

Hinh 8-6. Cdc qud trinh nén khi trong may
nén ¢o dung tich thua.

Hinh 8.6. Anh huéng ciia dung tich thira.

P& danh gid hiéu qua nén ngudi ta dung hé sé cap: ﬂv

1= V 1 _V 4
Véi: o .
V.-V,
Vi vay khi 4p suit nén cao thi duing mdy nén 1 cip s€ khong c6 1¢i. Thudng may nén 1
cap chi nén nen dén ty sé nén:

& - 8, khi ty s6 nén 16n hon nén chon mdy nén c6 nhiéu cap.

2.Cong suit ciia may nén piston 1 cap.

Cong sui't bing tich ciia cong nén riéng Ay (hay con ky hiéu 1a W § trén), véi khoi
lugng hei hit nén trong 1 don vi théi gian.

a.Cong suit nén Iy thuyé&t: Ny

NiLTz NLT:GLT'ALT:p|'Vq'ALT kw, [8-10]

trong doé:
Gy : khéi Iugng hgi hiit, nén trong mot don vi thoi gian [kg/s].



p | : khdi lugng riéng ciia hei ddu qué trinh nén [kg/m’].
Vg: Luu lugng quét cha piston [m’/s] ,Véi:

2
. n
V .= T.S.Z.& mYs  [8-11]

S: khodng chay cia piston
Z::So piston.
n:So vong quay ciia may nén, vong/phiit
Cong thiic [8-10] chua tinh dén ton tha't thé tich va ton that ning lugng ctia may nén.

Ton tha't thé tich dugc danh gia biing hé sé cap : ﬂ, .

A= ﬂl-ﬁz-ﬂg-ﬂd [8-13]

Trong d6 :
j,l : K& @&n anh huéng dung tich thira
1 Vu
1

V [8-14]
ql
Vi1 thé tich hit

Vg1 thé tich quét (Xem hinh 8-1.)
ﬂ,z :hé s k& d&n quéa trinh trao ddi nhiét hei va xy lanh
/1 3 :Anh hudéng do kin clia cdc van hit va ddy

ﬂ , : Anh huéng d6 kin cia cua xéc ming va dém kin dia van va dinh xylanh.Cic gia tri hé
s6 cap tra do thi hay bang.
Thé tich hoi hay khi may hiit va nén dugc thyc t&la:

vi= A VvV, ,ms [8-15]
b.Cong suat thuc t& cia mdy nén:
Cong suit thuc t& bing tich cta thé tich quét va dp suit cia may nén.
Ne=Vepi | kw [8-16]
Trong do: V: thé tich quét cia may nén. m’/s
P; : Ap suat chi thi trung binh ctia mdy nén, kN/m?

3.Hiéu suit cia may nén piston 1 cip.

- Hiéu suid't dugc danh gia bing hé sé ning luong 77i :
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N
_ ALT _ GLT _ i2_i1
n = A N, N, [8-17]
G- G-

Trong doé : ALT : 12 cong nén riéng 1y thuyé&t

A =i-ii , ki/ke
i},i, : entanpi dau va cudi qua trinh nén Iy thuyét kJ/kg.
A, : Cong nén riéng thyc t&.

G, :Khdi lugng 1y thuy&€t ma may hyt dugc.

Guo = PV kels [818]
G :khdi lugng thyc t& may hit dugc.

GT = ,0| Vi kg/s [8-19].

Hé s6 ning lugng 77i dugc tra theo do thi hay biang ciing véi hé s cap tuy thudc

vao loai may nén.
- Ngoai ton tha't niing lugg do sai 1éch clia qua trinh thuc so v6i qua trinh 1y
thuyé&t,may con chiu ton thi't co khi do ma sit gy ra, thé hién qua hé so hiéu dung co

hoc. 77

N
= % [8-20]
Te=N,

Trong dé N, —Céng suat hi¢u dung.
Hi¢u sut cd c6 thé 18y : 7] . =0.86 - 0.93.
Y
. 7
- Goi 7 1a hié¢u sui't chung.
=171 [8-22]

4.Cong suat cung cip dit ¢ truc may la: N,

N
M

Trong dé6 n. 13 hiéu sud't truyén dong cia cic bo truyén dong nhu dai truyén,khép

N,= [8-21]

kw [8-23]

e

noi.
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Véi may nén nhi€u cap cong suadt moi cAp nén tinh nhu may nén 1 cap.Cong suit cua
s Y ~ A 2, ’ A A .
ca may bang tong cong suit cua cdc cap cong lai.

8.2.3.Nguyén Iy cAu tao va hoat ddng ctia may nén piston nhiéu cap.
1.Nguyén tic chia cAp nén.

Khi bi nén cdc chat khi va hoi ting d4p sudt va ting nhiét do. Nhiét dd cudi qué trinh
nén phu thudc vao nhiét do ban dau, ban chdt mdi loai khi, va qud trinh lAm mat khi nén.
Nhiét do cudi cing con phu thudc ty s6 nén m vdi:

P.

m=—= [8-26]
P,

Trong d6: p,, p; 12 4p sudt cudi va ddu qué trinh nén.

Chi ra sy phu thudc nhiét dd nén vao m va phudng phap lam mat.

Vi du khi ty s6 nén m = 2 nén doan nhiét: T = 358K, nén da bi€n: T = 337 °K. Néi
chung chi nén nén 1 cap khi gid tri ty s6 nén: m < 6. Khi ty s6 nén m I6n hon 6 nén ding
m4y nén nhiéu cap.

Nhiét do cao qua 1am chdy dau bdi tron, phan huy chit khi, v6i cdc mdy lanh gidi han
nhiét d6 cudi qua trinh nén khong qud 120 %. Vi vay khi yéu cdu dp suit cao thi ding may
nén nhi€u cAp. Mdy nén nhiéu cip c¢6 1am mat & tirng cAp va 1am madt trung gian giita 2 cip
nén nhiét @4 dau vao cip thit 2 thap hon nhiét d6 ddu ra c4p thit nhat vi vy nén 2 cip sé
ti€t kiém ning lugng hon khi nén 1 cdp dén cling 4p sudt. Tuy nhién mdy nén nhiéu cip
phiic tap hon, gid thanh ban dau cao hon.

-Chon s6 cap nén ¢ phu thudc ty s6 nén m:

Bang 5.1
Ty s6 nén m S6 cApnén ¢
<6 1
6-30 2
30-100 4
100 - 150 5
> 150 6 va nhiéu hon.

C6 nhiéu ki€u nén nhiéu cap: Ghép ndi ti€p cic may nén 1 cip v6i nhau, bing may nén co6
cic cum piston xy lanh cé dudng kinh khac nhau, biing piston xy lanh phan bac hoiic may cé
cdc piston xy lanh nhu nhau nhung chia thanh cum cé sé lugng khac nhau.
2.Céc dang mdy nén nhiéu cap.
a.Thyc hién nén nhiéu cip biing cadc may nén 1 cAp. Hinh 5.3.
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758,% g7
4 5

Hink 5.3. Nguyén ly cdu tao va hoat dong cia mdy nén pittdong hai cép:
MN,, MN, - mdy nén thap ap, may nén cao ap; LN - thiét bi lam nguéi trung
gian bang nuéc.

- Khé6 chon cidp mdy nén phit hdp nhau vé cong suit, ning sudt v.v. vdi doi tugng can
nén.

b.Thuc hién nén nhiéu cAp bing mdt may nén cé cic cum piston xy lanh c6 dudng
kinh khdc nhau.

Uu diém: Loai nay gon hon ki€u trén, viéc phan bd ty sd nén dugc x4c dinh, dung tich
mdi cum quyét dinh dudng kinh xy lanh va s6 xy lanh trong mdi cum. Céc piston c6 thé sip
x&p theo ki€u chit V hay W. Hinh 5.4.

Réfrigérant

dot. FESTO



Loai ndm ngang

Thdng ding N&m nghiéng

Theo kidu cha V Theo kiu cha W

Tac dung don

(=

5 O

W e

Tde dung kép

= ini

ML

Theo kibu cha L

W als

Hinh 2.5 Mot 56 logi mdy nén khi kiéu pittong.

Hinh 5.4. Nguyén ly cdu tao ciia may nén pitténg cd
dudng kinh xilanh khac nhau:

I - xilanh thdp d4p; II - xilanh cao 4p; a) xilanh sdp theo
dang chit V; b) xilanh s&p vubng gdc voi nhau (mét
thang ding, mét ndm ngang); c) xilanh siap ndm ngang

va d6i dién.

13
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c. Mdy nén 2 c&p bing piston phan bic tac dung 2 phia. Hinh 5.5.
Chu trinh nén thé hién hinh 5.5b:

-Khi pittdng di chuyén sang phdi: Xy lanh I din: 3°4’, hit 4’1’ v6i dp sudt p,, ddng thdi
xy lanh II: nén 3°2>*,ddy 2°°3”’,

-Khi pittdng di chuyén sang trdi: trong I xdy ra qud trinh nén 1’2, ddy 2’3’ trong xy lanh
IIdannd 3°°4° va hat 47°2°3.

Pudng kinh xy lanh D va d chon theo ty 1& phu hgp.

+K/n"ne}'7
Khr’ — ,
nén W;EEZE;S_J I 90
I -
a
ol |E )

— i E j":lj £7%
LA — PR b__»p
T N T M °
* 10 ] ¢

#0 4

Hinh 5.5. Mdy nén hai cdp vdi pittdng phan bac:
a) nguyén 1y cfu tao; b) db thi chi thi.

d.Nén 2 cip biang piston phian bic tac dung mot phia. Hinh 5.6.

Do tic dung 1 phia nén qué trinh hit vi nén dong thdi nhu nhau & phia 4p thap I va dp
cao II.

¥ 174
MAMAY PRI
A z
U e L\ .

pa==uf
By
i
i
1 I |
I
i
“y
e
“HN
7
le‘bhﬁ\

Hinh 5.6. May nén hai ci@p véi xilanh va pittong cing phan béc:
a) cdu tao; b) dd thi chi thi.
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e. May nén piston 2 va 3 cap:
-Trén hinh 8.7.Nguyén 1y va dd thi chi thi 1y thuyét ca mdy nén 2 ciAp. Nhd c¢6 lam mat
trung gian ma thé tich hit vao xy lanh c4p 2 gidm di mdt lugng 13 : V,— V3, do d6 cong tiéu
hao ciing gidm 1 ludgng tuong ¥ng biing dién tich : 324’4

p
|
l_"'r [ b c
/] a
e 4
T
3
¥
m_—&'& L M@ ;._
For e PR e

Hinh 8-7. Méy nén 2 c¢éip.
I- Xilank ha dp (XHA) II- Xilanh cao dp (XCA}

-Trén hinh 8.8 Nguyén 1y va dd thi chi thi 1y thuyé&t ciia mdy nén 3 cip.

Hinh 8.8. Mdy nén 3 edp,
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8.2.4 Piéu chinh niing sud't cia may nén piston.

Piéu chinh niing sudt mdy nén phit hgp véi yéu cAu nhim ning cao hiéu qua sif dung, ha
gi4 thanh va kéo dai tudi tho clia may nén.

Piéu chinh ning suit mdy nén gin lién véi 4p sudt hit va ddy ciia né. Pai lugng chi
yéu lién quan d€n niing suit nén l1a dudng kinh pittdng D, quiang dudng hanh trinh S, s&
vong quay n, sO pittong Z, hé s6 khodng hai ﬂi . do dung tich thira gy ra.

Cu thé c6 cic phuong phdp nhu sau:

a. Piéu chinh niing suit théng qua sé vong quay n.

Kinh t& nhiat nhung phic tap.

b. Piéu chinh qua hé sé khodng hai: ﬂi (Xem hinh 5.7) hay dung véi may c6 1
cum pittong xy lanh: dung piston c¢é cd cAu dich chinh lidp ¢ phia d6i dién véi nong xy
lanh. Khi ting dung tich thita: v’y > v, thi lam giam th€ tich hit: V’, < V,.
Phuong phap nay c6 thé giam 50% ning suat.Tuy nhién phuong phap nay khong kinh
té.

- Khoang hai Vo: Hiit vy, (4 -1)

- Khoang hai V’o: thé tich hit 1a V’, (4°1)

e
Y 1
Y 1 . NN
0 Z 7 \?— R ‘x‘f
Ly g
Vo’ L’/;: V Fr
— e
/)
%
Hinh 5.7. D& thi chi thi bi bién dang Hinh 5.8. Sy bign dang cha d3 thi
khi dung pittong déi dinh d8 tang chi thi khi x& khi nén tu cua didy ve
khodng hai trong xilanh. cita hit.

c. Dung van va dudng vong dé xa khi tir cita ddy vé cira hiit.
Ciach nay don gian nhung khong kinh té&.
d. Dung van chéiin gidm b6t hoi hiit vé mdy. Hinh 5.8.
Khi déng b6t van chiin & cira hit thi: V’, < V,, do apsuat chi thi khi hit gidm :
P’; < P; nén chu trinh sé la 4°1°2°3.
e. Kénh supap hut.
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Lam cho van hit luén & trang thdi mé dung réng rai cho may nén 1 cap va nhiéu
cip c6 nhiéu cum pittong xy lanh. Cum nao bi kénh thi ning suit ciia né bing 0 (xem
hinh 5.9).
- Puong nét dit 1a lam viéc binh thuong (xu pap khong kénh).
- Pudng nét lién 1a khi kénh van ht.

}\P

. ] T
7

T
'f
af

Hinh 5.9. Do thi chi thi khi kénh van hiat
trong may nén pittong.

8.2.5.CAu tao ciia may nén piston.

M4y nén pittong da dang tuy nhién déu c6 1 s6 bd phan chinh yé&u sau:

-Than mdy, truc khuyu léch tidm, xy lanh, piston, bién, con trugt, ic piston, van
hiit, van diy, hé thdng bm dau béi tron, hé thong lam méat may, cic dong hd do ap
lwc, hop dém kin cho can pittdng, ciac van chiin dit & cira hit, ddy, van an toan.

Sau day 1a 1 s6 loai may nén.

1. May nén khéng khi.
a.Mdy nén khong khi 1 cap loai nhé.(hinh 8.1)
M4y nén dugc lIip ngay trén binh chita ¢6 banh xe dich chuyén, may c6 1 hoic 2
pittong xy lanh.
Dung cho cac dich vu sita chita nhé 6td, xe may, phong thi nghié m.
b. M4y nén khong khi nhiéu c4p.
-M4y nén khéong khi piston niim ngang 2 cap :
hinh 5.10
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Hinh 5.10. Cdu tao cia may nén nim ngang.

Cap thap cum bén phai,cap cao hon cum trai.

Ap suit rala 9 bar,cong suat N=360 kw.

-May nén khong khi piston 5 cap thing ding.:
Hinh 5.11.



{; s hut g ; : Lug Fut coo
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Hinh 5.11. Csu tao cta mdy nén nam cép thang ding.

Cum bén phaila cAp 1 va cap 4
Cum bén traila cdc cap 2,3,va 5.
Ap suat ra d&€n 220 bar.

19
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2. May nén piston dung trong cac hé thong lanh.

Maiy nén trong hé théng lanh c6 nhiém vu hiit nén va ddy hoi tac nhian d€ né
thuc hién tuan hoan trong hé théng. Pap @ng ning sudt lanh ¢ nhiét do thap tir 0°c
dén am hang chuc do tham chi hang trim do. Tac nhan lanh ngung tu ¢ nhiét do
thudng 25-50 , 0°C. Ap suat ngung tu tir: 10 - 20 bar, tuy thudc tic nhan lanh. Ap sui't
hit 12 4p suit Am (chan khong).

- S cap nén trong hé thong lanh cé thé 1a 1,2 hoiic 3.

- Hop dém kin rat quan trong vi con chong ro ri tic nhan doc hai va dit tién.

Mady nén trong hé thong lanh cén gin lién véi tdc nhan lanh nhu :

May nén amoéniac ,may nén freon...

a.Mdy nén amoniac.

May nén aménidc 1 cip c6 ciac dang: thing ditng,V,W.

- Trén Hinh 5.1:

Ma&y nén piston thing diing thang dong, piston thing, thudng diung khi s¢
pittong la 1,2 hay 3.

g
| ;
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Hinh 5.1. Nguyén ly cdu tac va hoat
déng cla may nén pittdng:
1 - than may; 2 - bién; 3 - xilanh;
4 - pittong thung (dia van hut lap &
dinh pittong}; 5 - van hit; 6 - dia van
dfy; 7 - van ddy; 8 - ndp; 9 - 15 xo0 ép Hinh 5.2. Db thi chi thi cua may
dia van 6, nén pitténg.

khi tir 4 pittong tré 1én bd tri ki€u V hodc W dé cho gon. Loai nay c¢6 vu di€m la dé
diéu chinh ning suit bing ciach kénh supap.

-Trén hinh 5.12: 13 c4u tao may nén ki€u chit V 1 cAp c6 2 piston cong suit lanh
1a 45000 kcal/h.
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Hinh 5.12, Clu tao cia mdy nén pitténg dang chi V:

1 - than mady; 2 - khoang nude lam mat; 3 - xilanh; 4 - cum van diy;

5 - pittong; 6 - éng n6i; 7 - khoang huit.

- M4y nén aménidc nhiéu c4p cé piston phan bac thing ding va nim ngang cé ciu
tao giong may nén khi nhiéu cap.

b. May nén freon.

M4y nén freon ciing c¢6 cdc dang nhu: thing ding,chit V,W nhv mdy nén NH3
nhung ciu tao cu thé cdc bo phan cé dic thu riéng dé€ phu hgp véi freon. My nén
freon phai c6 do kin cao d€ tranh ro ri nén ding loai nita hé va loai may nén kin. Vat
liéu thin may duc ti gang cé6 Niken min hat.

-Trén Hinh 5.13: Mdy nén freon thiing ditng c6 dong cd hé.
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Hinh 5,13, C4u tao cia mdy nén hoi freon cd dong ca hd:
1 - xilanh cd cdnh tan nhiét; 2 - ndp; 3 - cacte; 4 - g6t da; 5 - hop dem kin
dau true; 6 - 4c pitténg; 7 - dia van: 8§ - pitténg; 9 - bién; 10 - true khuvu;
11 - 6 d&; 12 - bom dau; 13 - than may; 14 - banh dai thang; 15 - van chan
ctta hit; 16 - Iudi loc hinh tru; 17 - cita nap dau; 18 - kinh quan sat; 19 - ga
xa dau. '

-Trén Hinh 5.14: May nén freon thing ding nia kin.

e W

W
S
N {

|
Hink 5.14. May nén hoi freon cg déng co nia kin:
1 - cacte; 2- khéi xilanh; 3 - v¢ déng ca; 4 - ndp xilanh; 5 - dia van;
6 - truc khuyu; 7 - bac dd (8 trugt); 8 - }5 théng: 9 - pitténg; 10 - Ac pittong;
11 - bién; 12 - ndp dong co; 13 - 16 dan dau; 14 - van chan eta hut;
13 - van chan clta ddy.

-Trén Hinh 5.15: M4y nén kin thudng ding cho ti lanh,mdy diéu hoa nhd.

22
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Hinh 5.15. May nén kin:
a - vo thép; b - stato; ¢ - than may nén;
d - xilanh; e - vit cdy; { - 6 d&; g - dia van;
h - ndp; i - 6ng mao dan; k - truc léch tam;
1 - nip diu truc; m - réto; n - bién; o - long
xilanh; p - d6i trong; r - ndp; s - khoang hut;
t - khong gian cia ddy; u - 6ng day;
v - cau dién.

Hinh 5.15a. ( Xem Trang 159 tai liéu 1): Té6 h¢p may nén binh ngung, hai may nén dat
ngay trén binh ngung, may nén cé 2 cap: cap thip 6 piston, cAp cao 2 piston bé tri
ki€u W.

3.Cdc b) phan ciia may nén piston.

a-Than may:
Than may nén la chi ti€'t co sé d€ 1ip cac bd phan khac 1én né vi vay phai cé két

ciu va lya chon vt liéu hgp Iy ddm bao sy lam viéc én dinh va lau dai cho may.

b-Truc khuyu
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Hinh 5.17. Cdu tao cha truc khuyu ding cho bdn xilanh.
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Hinh 5,18, Cdv tap oila truc khuju ditng cho hai xilanh.



c- Tay bién
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Hinh 5,18, Cac loai bién:
a) bién lap vdi true khugu: 1 . nita dudi; 2 - bae; 3 - nita trén; 4 - bac Ac;
5 - dinh Oc ghép; b) bien cho truc léch tam.

d- Xi lanh

AANTRARER NN

s l
Hinh 5.20. Xilanh dic ligén canh
‘tan nhiét.
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Hinh 5.21. Céc loai xilanh:
a) xilanh dinrg cho pittdng thing; b} xilanh ndm ngang diic lién kheang 4o
nude lAm mat.

e- Pittong va dc pittong

26
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Hind 5.22, Cédc lopi pittong:
A’ pittang thimg; b1 pitténg khéng thing, ¢} ac pitténg.
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Hinh 5.23. Pitténg cho may nén nam ngang.

g- Xéc ming.

Khi Zd')';; vie xilank

G003 ||aear
.f ~& 3 oy

DIEPH 5004 II
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Hink 5.25. Cdce loai Xeomang:
) xeemang kin; b) xecmang diu; ¢ cach tao khe diit cho xecmang.
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h- Van hiit va van diy,
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Hinh 527 Cum van hit va ddy ctia mdy nén hoi freon loai ®B-20:
1 - d& van; 2 - dém; 3 - van hut hinh vanh khuyén: 4 - dia van day;

5 - tdm d& 10 xo0; 6 - dink 6c; 7 - chdt ddn hudng; 8 - 1o xo; 9 - 6ng dan

hudng; 10 - chup ddn huéng 14 van tron:: ‘11}- 16 xo cho la van ddy:
12 - 15 xo cho van hit; 13 - 14 van day hinh tromn.

i- Hop dém Kin.
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Hink 5.30, Hop dém kin ddu truc chinh; Hinh 531, Fp dém kin oo
1. dém caosu; 2 . vdng tinb; mang dan hdi tinh:

3 - grafit; 4 - vong trugt; 5 - dém kin; 1 - dai trugt (bae); 2 - vong ¢p;
6 - vong tl cia 1o %o; 7 - la xo; 8 - 4 Ia 3 - mang dan héi; 4 - [0 xo;
x0; B - dém; 10 - ndp; 11 - cia diu; 5 - truc: 6 - nap; 7 - than mdy

12 - than may nén. ' nén. '

8.3 .Mdy nén kiéu cinh gat.

-May nén cianh gat lam viéc theo nguyén Iy thé tich.
Nguyén ly lam viéc néu trén hinh 5.32. a,b

Hink 5.32. Nguyén }¥ cdu tao vi hoat déng cia mdy nén rdéto canh truct:
1 - roto; 2 - stato; 3 - khoang chita khi; 4 - canh; 5 - 40 nude lany mat,

-Ké&t cau hinh 5.32 c.
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Hinh 5.32¢. Chu tao cua may nén réto canh trugt:
1 - roto canh trugt; 2 - stato; 3 - ndp; 4 - truc; 5 - 1am ngudi.

a. Cong suit nén ding nhiét: (khi lam mat t6t may nén).

P
pI.QI.In—2
o N, p

1

77Dan'77m 1000'77Dan'77m

Trong d6 :Qq :niing suit hit cia may nén, m/s

kw

b.Céong sui't nén doan nhiét: (khi lam mat bing khong khi).

N — N Doa.n
1000'77D0an'77m

. kw

L]

-1 . W

P2
Py

k
V6i . N Doa.n = m pllQl

trong do:

Q. : Niing suat hiit cia may nén m*/h

P1,p2 :Ap suit ddu hit va dau ddy ciia may, N/m’
k: chi s doan nhiét
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77 Dap : Hé s hi¢u dung dang nhiét
77 Doan : Hé s6 hi¢u dung doan nhiét

7] :He s& higu dung co khi.

P,
Khi F >15 thi 1Am maét biing nuéec.
1

M4y nén canh gat thudng ndi truc ti€p véi dong co dién nén sé vong quay n la : 1450
v/ph, 950 v/p, 735 v/p.

Piéu chinh niing suit biing cich thay déi s6 vong vong quay ciia may hoiic xa bét hoi
nén tir cira diy vé cwra hiit.

CAu tao may nén canh gat néu ¢ hinh 5.32c.

8.4. May nén truc vit.

- M4y nén truc vit 1am viéc theo nguyén 1y thé tich.
- Nguyén Iy va ciu tao may nén truc vit : Hinh 5.33.

Hinh 2.11 Qud trinh an khop.
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Viing hit

Ving ddy

g - Hinh 2.13 Qud trinh hit,nén va ddy cia
mdy nén khi kiéu truc vit.

e Vung hut

<= Ding khi nén

Dau béi tron

dupe tém ngudi -
T
[JL)

Role nhiét

Ddy bi nung nong Ddu bi nung noéng

Hinh 2.15 So d6 hé théng mdy nén khi kidu truc vit
c6 hé thong ddu béi tron.

Hai truc vit nhiéu méi éin khép dong bo v6i nhau nhd 1 cip banh ring nghiéng lap
6 dau truc. Khe hé dn khép giira 2 truc vit tir 0.1-0.4 mm .

Uu diém: Khi lam viéc khong c6 ma sat tryc ti€p giita cac truc vit nén tudi tho
cao. Trong may khong cé van hiit va van ddy nhu mdy nén piston. S& vong quay kha
cao tur: 3000 vong/p dén 15000 vong /p.
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Nhugc diém: Ché tao truc vit phic tap va khé sira chita. Tuy nhién ngay nay do sy
phat trién ciia cong nghé CNC viéc ché tao truc vit tré nén dé dang hon do d6 gia
thanh ché tao ciing ha.
Ning suit cia may nén truc vit:

Q= (Flzl + FzZz)'L'n'/lo m’/ph

F.,F; : Dién tich ti€t dién ngang cac ranh, m*
Z1,Z,: S6 ring cia mdi truc vit.
L :chiéu dai dudng vit m
N :s0 vong quay truc vit vong/ph.
Aot hé s6 cap phu thugc vao khe hé 2 truc vit.
Ao =0.5-0.75.
- Piéu chinh niing sudt may nén: Péng bét cira hiit hoiic xa hoi nén tir cira diy vé
ctra hiit. C4ch thit nhat kinh t& hon.
- Cong suit may nén truc vit :
Tinh tuong ty nhu’ may nén canh gat.

8.5.May nén li tam.

_8.5.1.C4u tao va hoat dong may nén li tam.

-Nguyén ly lam viéc: nguyén ly li tam.

-Thudng mdy nén li tim dugc ché& tao nhiéu cap.

-Mot cap c6: Gudng dong a,bd khuyé&ch tan b,ranh din khi c.
Hinh 5.34.

CAu tao mdy nén li tAm giéng bom li tAm nhiéu cap, chi cé khac la : kich thuéc guong

dong nhé dan vé phia tang ap suat.

-Cédc cap noi ti€p nhau trén truc.

-S& cap phu thudc vao ap suit can cé khi nén.

Goi s0 cAp can nén la c,cong boi mdi cAp nén la m ta cé6:

Cong boi mdi cApnén: m=1,2-1,5.
8.5.2.Cong tiéu hao cua may nén li tim.
-Cong nén doan nhiét 1 kg khila A . :

k
Alt ZER(TZ —Tl)

Vi k= g va R=C,-C_, nén:
C,
Cong nén li thuyét: A la:
A.= Cu(T,-T) =i-i; kJ/kg.
Trong d6: ij,i, entanpi cua Khi trude va sau khi nén.
Cp: nhiét dung riéng diing ip J/kg.do
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Alt tuong duong dién tich (1-2-3-4-5-1) hinh 5.36.
-Cong nén qua trinh da bi€n c6 s6 mii n>k: A’> Ay

A:%R.(Tz—n) kJ/kg
n_

tuong duong dién tich (1-2°-3-4-5-1).

Khi nén da bi€n c6 1am mat t6t thi cong nén A’’ nhé hon twong duong dién tich (1-2”’-
3-4-5-1) véin<k.

-Né&u qué trinh nén la ding nhiét cong nén : Ay Tir di€m 1 d&€n 3 (hinh 5.36), khi 4y hé
s hiéu dung diang nhiét la:

.= 2

2 1
! _ Cz B C1
Att 2
Trong d6 : Ay cong nén thyc t& khic véi cong nén li thuy&t va cong nén ding nhiét.
Nhu da néi trén khi 4p suit diu ra 16n thi ciAn chia nhiéu cAp nén cong bodi mdi cap
nén :m=1,2 - 1,5,

8.5.3.Cong suat may nén li tAm.
Cong suit nén ly thuyé&t doan nhiét cia 1 cAp nén:
Nk =G. Ay =G(i,-1)) , Kw.

i},i, : entanpi cta khi truéc va sau mdi lan nén.
G = p.V Khdilugng khi nén qua gudng dong, kg/s

p:  Khéilugng riéng cha khi, kg/m’
V : thé tich khi hiit va nén ctia gudng.
Né&u khong k€ ton that ra ngoai(rat nhd) cé thé coi G 1a ning suit cia may nén ly
tam nhiéu cap.
-Cong suit nén thyc t&€ Ny cia 1 cip la cong sudt nén da bién:

N
N,=—+ , kw

77ﬁ0.n
Trongdé: 7. =0.75-0.9, hi¢u suit doan nhiét

-Cong suat dit 1én truc may:

n=Nao N , kw  [5.64]
77m nﬁo.n'nm

Trong d6 77 h¢ s6 hiéu dung ma sat :
n. = 0.95 - 0.98.

Cong suit cia ca may nén biang tong cong suit cia tirng cAp nén tinh theo cong thirc
cong lai.

P€ truyén dong cho may nén véi cong sudt nhé dung dong ce dién,véi may nén Ién
dung tudc bin hoi d€ kéo.

Piéu chinh niing sud't may nén tot nhat 1a thay ddi s6 vong quay ciia may.

Ké&t cAu may nén ly tAm xem hinh 5.37 va hinh 5.38.
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8.6 May nén huéng truc.

8.6.1.Nguyén ly ciu tao va hoat dong cia may nén huéng truc.

1. Nguyén ly: May lam viéc theo nguyén ly canh nang.

Ciac canh dong dugc lip theo vanh tron tirng tang trén ro to.Cac tang canh tinh
xen ké cdc tang cianh dong va duge lap trén vanh tron roi cai vao ranh bén trong
stato.Céc canh dong c6 chin ren lap vao roto va c6 thé diéu chinh dugc goc cat dong.

Hinh 5.39:Cit doc ti€t dién di qua roto.

Hinh 5.40: Khai trién mit tru ciia 1 cAp nén va tam gidc van toc.

Giong nhu bom huéng truc.

Tang cinh tinh:C6 tdc dung din huéng cho khi nén va bi€n 1 phan dong ning
thanh 4p suat sau méi cAp nén & tang canh dong.

2.CAu tao va hoat dong.

P¢€ tao sy ting ap ti€t dién ngang ctia khong gian giita roto va stato phdi nhé dan
vé phia cita ra mudn vay cé6 2 cach ché tao:

-Miit ngoai roto ¢6 dang hinh tru ,mit trong cia stato c6 dang hinh nén cut.

Hinh 5.39

-Miit ngoai roto c6 dang nén cut con mat trong stato c6 dang hinh tru. Hinh 5.45.

So vong quay roto; n = 5000 — 15000 v/ph,nén ding tudc bin khi nén hay hgi thuan tién hon
vi né€u diung dong co dién phai thém bd truyén ting toc sé phic tap.

Ty s6 nén ctia mdi cAp nén may huéng truc: m=1.1 - 1.3

P,

Ty s6 nén chung : &= E =1.15-5, nhung luu lugng rat 16n.
1
8.6.2. Tinh todn céac sé do chinh ctia may nén huéng truc (tham khao).
8.6.3. Cong sudt may nén huéng truc.
Tinh tuong ty may nén li tam.

y__ GA,

1000'77d0a'77ms
Trong d6 : G : Khéi lugng khi nén qua gudng dong [kg/s].

n,,, Hiéu suit doan nhiét véi n,,=085-0.9s.

-Cong suat: , kw

77+ Hi¢u suiit co khi k€& dén tdn hao do ma sit.

n.= 0.96 — 0.98.

_A
A
Trong d6: Ay :Cong nén ly thuyét doan nhiét.
A¢ :Cong nén thuc t& cung cap.

-Hiéu suit doan nhiét: n,
oa

8.7. Bai tip may nén
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