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PHAN 1: HE THONG THUY LUC
CHUONG 1: CO SO LY THUYET

1.1. LICH SU PHAT TRIEN VA KHA NANG UNG DUNG CUA HE THONG
TRUYEN PONG THUY LUC

+/ 1920 da tng dung trong linh vuc may cong cu.

+/ 1925 ting dung trong nhiéu linh vuc cong nghiép khac nhu: nong nghiép, may khai
thdc md, mdy hoda chat, giao thong van tai, hang khong, ...

+/ 1960 dén nay tng dung trong tu dong héa thiét bi va day chuyén thiét bi véi trinh
do cao, c6 kha ning diéu khién bang mdy tinh hé théng truyén dong thuy luc vdi cong
suat lon.

1.2. NHUNG UU PIEM VA NHUGC PIEM CUA HE THONG TRUYEN PONG
BANG THUY LUC

1.1.1. Uu diém

+/ Truyén dong duoc cong sudt cao va luc 16n, (nho cac co ciu twong doi don gian,
hoat dong véi do tin cay cao nhung doi hoi it vé cham s6c, bao dudng).

+/ Diéu chinh duoc van téc 1am viéc tinh va vo cap, (dé thuc hién tu dong hoa theo
diéu kién lam viéc hay theo chuong trinh ¢6 sin).

+/ Két cdu gon nhe, vi tri cia cac phan ti dan va bi dan khong 1é thuoc nhau.

+/ C6 kha nang giam khoi luong va kich thuée nho chon ap suét thay luc cao.

+/ Nho quén tinh nho cta bom va dong co thiy luc, nho tinh chiu nén clia dau nén
c6 thé str dung & van toc cao ma khong sg bi va dap manh (nhu trong co khi va dién).

+/ Dé bién déi chuyén dong quay ctia dong co thanh chuyén dong tinh tién cta co
cau chap hanh.

+/ Dé dé phong qua tai nho van an toan.

+/ Dé theo ddi va quan sat bing dp k&, ké ca cdc hé phiic tap, nhiéu mach.

+/ Tu dong hod don gian, ké ca céc thiét bi phic tap, bang cdach dung céc phan tir
tiéu chuan hoa.

1.1.2. Nhuoc diém
+/ Mt mat trong duong ong dan va ro ri bén trong cac phan tl, lam giam hiéu suéit
va han ch€ pham vi st dung.
+/ Kho giit duoc van t6c khong déi khi phu tai thay déi do tinh nén duoc ctia chat
16ng va tinh dan hoi ciia duong ong dan.
+/ Khi méi khoi dong, nhiét do cta hé thong chua 6n dinh, van téc 1am viéc thay
déi do do nhdt clia chét 16ng thay doi.

1.3. PINH LUAT CUA CHAT LONG



1.2.1. Ap suat thuy tinh
Trong chat 1ong, ap suat (do trong lugng va ngoai luc) tdc dung 1én moi phan tir
chat long khong phu thuoc vao hinh dang thung chia.

Hinh 1.1. Ap sudt thily finh

Ta co:
Hinh a: ps=h.g.p +p_. (1.1)
. F
Hinh b: pg =X (1.2)
Hinh c: i=pF =£ va l—2=i=5 (1.3)
A 2 1 )
Trong do6:

p- khoi lugng riéng ctia chat long;
h- chiéu cao ctia cot nudc;

g- gia toc trong truong;

ps- ap sudt do luc trong truong;

pL- 4p suat khi quyén;

P~ 4p sudt cua tai trong ngoai;

A, A,, A,- dién tich bé mat tiép xuc;
F- tai trong ngoai.

1.2.2. Phuong trinh dong chay lién tuc
Luu lugng (Q) chay trong duong 6ng tix vi tri (1) dén vi tri (2) 1a khong d6i (const).
Luu lugng Q cua chat 16ng qua mat cat A cliia 6ng bang nhau trong toan 6ng (diéu kién
lién tuc). P
Ta c6 phuong trinh dong chay nhu sau: 7/
Q = A.v =hang s0 (const) (1.4)
Véi v 1a van t6c chdy trung binh qua mat cat A.

- s . 9 N N N 2, ::E:::':E: & :t.':"
Neéu ti€t dién chay la hinh tron, ta cé: Ay B '-:%\: R
Q, =Q,hay v.A, =v,.A, (1.5) g S V2
di.m d;
S V. =V, —
4 4 |
Van toc chay tai vi tri 2: ; E' ”
2
V. =V d_l (1.6) Hinh 1.2. Dong chdy lién tuc
2 1* ;2 .
d2



Trong do6:
Q,[m?/s], v,[m/s], A;[m?], d;[m] Ian luot 12 lvu lugng dong chay, van toc
dong chay, tiét dién dong chay va duong kinh ong tai vi tri 1;
Q,[m’/s], v,[m/s], Ay[m?], d,[m] Ian luot 1a Ivu lugng dong chay, van toc
dong chay, tiét dién dong chay va duong kinh ong tai vi tri 2.
1.2.3. Phuong trinh Bernulli
Theo hinh 1.3 ta ¢6 4p suat tai mot diém chét 16ng dang chay:

2 2
p, +p.gh +p% =p, +p.gh, + p'2V2

= const (1.7)

Trong do6:
+p.g.h
Prepeth } ap suat thuy tinh;
p, +p.g.h,

2 2
&, PYa ap sudt thuy dong;
2 2
Y =p.g: trong luong riéng. y Y
Hinh 1.3. Phuong trinh Bernulli

1.4. PON VI PO CAC PAI LUGNG CO BAN (H¢ mét)

1.3.1. Ap suét (p)
Theo don vi do luong SI 1a Pascal (p,)
1p, = IN/m? = Im'kgs™? = 1kg/ms’
Don vi nay kh4 nho, nén ngudi ta thudng dung don vi: N/mm?, N/cm? va so véi
don vi dp suét cu 1a kg/cm? thi n6 ¢6 mai lién hé nhu sau:
1kg/cm? = 0.1N/mm? = 10N/cm? = 10°N/m?
(Tri s6 chinh xéc: 1kg/cm? = 9,8N/cm? nhung dé dang tinh toén, ta 1ay 1kg/cm? =
10N/cm?).
Ngoai ra ta con dung:
Ibar = 10°N/m? = 1kg/cm?
lat = 9,81.10*N/m? ~ 10°N/m? = 1bar.
(Theo DIN- tiéu chudn Cong hoa Lién bang Diic thi 1kp/cm? = 0,980665bar ~
0,981bar; 1bar ~ 1,02kp/cm?. Pon vi kG/cm? tuong duong kp/cm?).

1.3.2. Van toc (v)
DPon vi van toc 1a m/s (cm/s).

1.3.2. Thé tich va luu luong
a. Thé'tich (V): m® hoac lit(l)
b. Luu lwong (Q): m*/phit hodc 1/phuit.
Trong co céu bién déi nang lugng dau ép (bom dau, dong co dau) ciing c6 thé dung
don vi 1a m*/vong hoic 1/vong.



1.3.4. Luc (F)
bon vi luc 1a Newton (N)
IN = 1kg.m/s*.

1.3.5. Cong suat (N)
Don vi cong suit 1a Watt (W)
IW = INm/s = Im* kg/s’.

1.5. CAC DANG NANG LUONG
+/ Mang nang luong: dau.

+/ Truyén nang lugng: 6ng dan, dau noi.
+/ Tao ra nang lugng hoac chuyén d6i thanh ning lugng khic: bom, dong co

dau(mo to thuy luc), xilanh truyén luc.

1.5.1. So d6 thuy luc tao chuyén dong tinh tién

A, F A, X1V,
5\ q |. —™ tai
Nod e ‘m |e—

D F
Q] |-Q2 !

Hinh 1.4. So dé mach thity luc chuyén dong tinh tién
Tinh todn so bo:
+/ Thong s6 ctia co cau chdp hanh: F, va v(v,, v,)
Chuyén dong tinh tién (hanh trinh 1am viéc)

A A, X,
d | '
_ﬁ [ D |_- __________ . m <—F[

fQ.p, ¢Q2, p~0
+/ Cac phuong trinh:

Luu luong: Q, = A,.v, (1.8)
Q=Av,
Luc: F.=p.A (1.9)



. ’ ’ F.v,
Cong suat cua co cau chap hanh: N = 0.10° [kW]
Cong sudt thiy luc: N = PQ [kW]
60.10°

Néu bo qua t6n that tir bom dén co cau chap hanh thi N = N,
Néu tinh dén t6n that thi
N
N =Nuodgien = — (M =0,6+0,8)
' n

Chuyén dong Iui vé (hanh trinh chay khong)

A, A, oo v,
a1 ™
b == "
] S N

Q,,p,~0 Q.p,
Néu tai F, = 0 = p, chi thing ma sét p,.A, > F,
Luu luong: Q, = A,.v,

Q2 = AI'V2¢ QZ
Do A, >A, = v,>v,

1.5.2. So do6 thuy luc tao chuyén dong quay
Q E -
tal

M
J
<F7

EESS

Pr

P
= Q. &
{7k A

ar

Hinh 1.5. So dé mach thity luc chuyén dong quay
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M, .Q

Cong suat cua co cau chap hanh: N = 162 M, =p.D,) (1.14)
M, 2nn
hoic ~ N= — Men
102.60 975
Cong suat thay luc: N = 61(3)1 1((2)3 (kW] (Q=D,.Q) (1.15)

1.6. TON THAT TRONG HE THONG TRUYEN PONG BANG THUY LUC
Trong hé thong thity luc c6 cdc loai ton that sau:

1.6.1. Ton that thé tich
Loai t6n that ndy do dau thiy luc chdy qua cdc khe hd trong cdc phan tir ctia hé
thong gay nén.
Néu 4p sudt cang 16n, van toc cang nho va do nhét cang nho thi ton thét thé tich
cang 16n.
Tén that thé tich dang ké nhat 1a & céc co cau bién déi nang luong (bom dau, dong
co ddu, xilanh truyén luc)
D6i véi bom dau: ton that thé tich dugc thé hién bing hiéu suat sau:
Mo = Q/Qo (1.16)
Q- Luu luong thuc t&€ ctia bom dau;
Q- Luu Iuong danh nghia ctia bom.
Néu luu lugng chay qua dong co dau la Q,, va luu luong thuc t€ Q4 = g4.ng4 thi hiéu
sudt cua dong co dau la:
M = Quu/Qu (117)
Néu nhu khong ké dén luong dau do & cdc moi ndi, & cdc van thi ton that trong hé
thong dau ép c6 bom dau va dong co dau la:
Nt = M- Nua (1.18)

1.6.2. Ton that co khi
Tén that co khi 12 do ma sét gifta cdc chi ti€t ¢ chuyén dong tuong doi & trong
bom dau va dong co dau gay nén.
Tén that co khi cia bom dugc biéu thi bang hiéu suat co khi:
Nep = No/N (1.19)
N,- Cong suat can thiét dé quay bom (cong sudt danh nghia), tic 1 cong suat can
thiét dé dam bdo luu luong Q va dp suat p cta dau, do do:

p-Q
N, =  10° (kW) (1.20)
N- Cong suat thuc t&€ do duoc trén truc ctia bom (do mémen xoan trén truc).
D61 v6i ddu: Ny = (p.Q4)/6.10* (1.21)
Do do: Ned = No/Nog (1.22)
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Tur do, t6n that co khi ctia hé thong thay luc 1a:
Ne = Nebr Ned (123)

1.6.3. Ton that ap suat

Tén that 4p suét 1a sy gidm 4p suat do luc can trén dudng chuyén dong cia dau tir
bom dén co cau chap hanh (dong co dau, xilanh truyén luc).

Tén that ndy phu thudc vao céc yéu to sau:

+/ Chiéu dai ong dan

+/ D6 nhdn thanh ong

+/ Do lon tiét dién ong dan

+/ Toc do chdy

+/ Su thay doi tiét dién

+/ Su thay doi huéng chuyén dong

+/ Trong luong riéng, do nhot.

Néu p, 1 4p suét ctia hé thong, p, 1a 4p suat ra, thi ton that dugc biéu thi bang hiéu
suit:

no=Po=Pi_Ap (1.24)
Po Po
Hiéu dp Ap 1a tri s6 ton that dp suat.
Tén that dp suat do luc can cuc bo gay nén duoc tinh theo cong thic sau:
Ap= 10.@.&%.%%} _10*6 2 v2 L par] (1.25)
2g d|l m 2g d
Trong dé:
p- khoi luong riéng ctia dau (914kg/m?);
g- gia toc trong trudng (9,8 1m/s?);
v- van toc trung binh ctia dau (m/s);
E- hé s6 ton that cuc bo;
1- chiéu dai 6ng dan;
d- duong kinh ong.
1.6.4. Anh huéng cac thong sé hinh hoc dén ton that ap suat
a. Tiét dién dang tron
Neéu ta goi:

Ap- Tén that ap suat;

1- Chiéu dai 6ng dan; /
p- Khéi luong riéng cua chat 1ong;
Q- Luu lugng; -
D- Duodng kinh;

v- D6 nhét dong hoc; Hinh 1.6. Dang tiét dién tron
A- Hé s6 ma sat clia Ong;

A
\ 4

12



Aam- Hé s6 ma sat doi véi chay tang;

Mrurg- HE sO ma sat doi véi chay roi.

Chay tan AV 16i
) ) 3 l.p.Qz y ~ Chay 161
= Ton that: Ap = —A.——
T D
256 D.v
A=ham-———
Q
0,316
A = Aurp ——
4 Q
n D.v
S5 Reynold: i& > 3000. Hinh 1.7. Chdy tdng va chay roi
n D.v trong ong dan
. 2 ’ /
b. Tiét dién thay doi lon dot ngot //
5 A
. D! 8 p.Q°
Tén that: Ap= | 1-— | .—-.
P ( D2 ] ~ D D, {-—-—»—Q— ----------- D,
Trong do: ; ; i v
D,- duong kinh 6ng dan vao; /
D,- dudng kinh 6ng dén ra. Hinh 1.8. Tiét dién thay doi loén dot ngot
c. Tiét dién nho dot ngot /
— D; Q’ ‘
Ton that: Ap= 0,5 1-— .%.p(%
D; ) n® Dj

D,- Buong kinh 6ng dan ra;
D,- Buong kinh 6ng dan vao.

d. Tiét dién thay dadi 16n tir tix

4 2
Tén that: Ap = [0.12+02] 1-21 | 5 PQ
») " D

d. Tiét dién nho tu tir
Tén that: Ap=0

Hinh 1.11. Tiét dién nho tir tie
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f.Vao ong dan

Tén that dp suat duoc tinh theo cong thic sau:

8 p.Q°
BT

Trong d6 hé s that thoat & dugc chia thanh hai truong hop nhu & bang sau:

Canh He s0 that thodt &
Sac 0,5
a Gay khic 0,25
Tron 0,06
b Cé trude <3

Z

Hinh 1.12. Ddu vao 6ng dan

g. Ra 6ng dan

Tén that ap suat duge tinh theo cong thitc sau: 7/

8 p.Q°
Ap = aU?p

- .
He so that thodt &,

7

D4
i&< 3000 2
n D.v
1
i&> 3000
n D.v
h. Ong dén gay khiic
R 4
D
8 p.Q°
Ap = aU? D4
Géc a, B He s6 that thoat &,
a=20 0,06
o =40 0,2
o = 60 0,47
B =20 0,04

Hinh 1.14. OA/ng dan gay khiic
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B =40 0,07
B =60 0,1
B = 80 0,11
6 =90 0,11

i. Ton thdt dp sudt & van
k. Tén thdt trong hé thong thuy luc

1.7. PO NHOT VA YEU CAU POI VOI DAU THUY LUC

1.7.1. Do nhét
Do nhét 1a mot trong nhitng tinh chat quan trong nhat cua chat 16ng. B6 nhét xac
dinh ma sét trong ban than chat 1ong va thé hién kha nang chong bién dang truot hodc
bién dang cat cua chat 1ong. C6 hai loai do nhét:
a. bo nhot dong luc
Do nhé6t dong luc m 14 luc ma sat tinh bang 1IN tic dong trén mot don vi dién tich
bé mat 1m? cia hai 16p phang song song véi dong chay ctia chat 16ng, cich nhau 1m va
¢ van toc 1m/s.
Do nhét dong luc 1 duoc tinh bang [Pa.s]. Ngoai ra, ngudi ta con dung don vi
poazo (Poiseuille), viét tat 1a P.
1P = 0,1N.s/m* = 0,010193kG.s/m?
1P = 100cP (centipoiseuilles)
Trong tinh toan k¥ thuat thuong s6 quy tron:
1P = 0,0102kG.s/m?
b. B¢ nhot dong
Do nhét dong 1a ty s6 giita hé s6 nhét dong luc n v6i khdi luong riéng p cla chit
long:

y=1 (1.26)
p

Don vi do nhét dong 1a [m?/s]. Ngoai ra, ngudi ta con dung don vi stoc ( Stoke),

viét tat 1a St hodc centistokes, viét tat 1a cSt.
1St = lecm?/s = 10*m?/s
1cSt = 102St = Imm?/s.

c. Po nhot Engler (E®)

Do nhét Engler (E°) 1a mot ty s6 quy udc ding dé so sdnh thoi gian chday 200cm?
ddu qua ong din c6 dudng kinh 2,8mm véi thoi gian chay ctua 200cm® nuée cat & nhiét
do 20°C qua 6ng dan c6 cing dudng kinh, ky hiéu: E° = t/t,

Do nhét Engler thuong duge do khi dau ¢ nhiét do 20, 50, 100°C va ky hiéu tuong
ting v6i n6: B, E'%, E% .

15



1.7.2. Yéu cau déi v6i dau thay luc

Nhitng chi tiéu co ban dé danh gia chat lugng chat 16ng 1am viéc 1a do nhét, kha
nang chiu nhiét, do6 6n dinh tinh chat hoa hoc va tinh chat vat 1y, tinh chong ri, tinh an
mon cac chi tiét cao su, kha nang boi tron, tinh sui bot, nhiét do bat Iita, nhiét do dong
dac.

Chdt Iong lam viéc phdi dam bdo cdc yéu cdu sau:

+/ C6 kha nang boi tron t6t trong khoang thay ddi 16n nhiét do va ap sudt;

+/ Do nhét it phu thudc vao nhiét do;

+/ C6 tinh trung hoa (tinh tro) véi cdc bé mat kim loai, han ch€ dugc kha nang xam
nhap cta khi, nhung dé dang tach khi ra;

+/ Phai c6 do nhdt thich ting véi di€u kién chan khit va khe hd cta cac chi tiét di
trugt, nhim dam bao do rd dau bé nhat, ciing nhu t6n that ma st it nhat;

+/ Dau phai it sui bot, it boc hoi khi lam viéc, it hoa tan trong nudc va khong khi,
dan nhiét tot, c6 modun dan hoi, hé s6 nd nhiét va khoi luong riéng nhé.

Trong nhitng yéu cau trén, dau khoang chit thoa man duoc day du nhat.
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CHUONG 5: UNG DUNG VA THIET KE HE THONG TRUYEN
PONG THUY LUC

5.1. UNG DUNG TRUYEN PONG THUY LUC
5.1.1. Muc dich

Trong hé thong truyén dong bing thuy luc, phan 16n do cdc nha ché tao, san xuat ra
va c6 nhitng yéu ciu vé cdc thong so k§ thuat duoc x4c dinh va tiéu chuén hoa.

Muc dich ctia chuong nay 1a gidi thiéu cho sinh vién céc so d6 lap cua hé thong thiy
luc trong cic may.

5.1.2. Cac so do thuy luc

5.1.2.1. Mady ddp thiiy luc diéu khién bang tay

T
—
-
=
~ 3
W

O
O

Hinh 5.1. Mdy ddp diéu khién bing tay
0.1 Bom; 0.2 Van tran; 0.3 Ap ké:
1.1 Van mot chiéu;

1.2 Van ddo chiéu 3/2, diéu khién bdng tay gat;
1.0 Xilanh.

Khi c6 tin hiéu tdc dong bang tay, xilanh A mang dau dap di xuong. Khi tha tay ra,
xilanh lui vé.
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5.1.2.2. Co cdu rot tu dong cho quy trinh cong nghé dic

1.0

1l [ 1.2
1.1 A E

~F A 1.1 Al [B
VP‘J_’T ctlu AA

25 0.3

P T

=X
S

i
17 0.1

—

-

T
17 0.1

Hinh 5.2. So do mach thity luc co cdu rot phoi tu dong
0.1 Bom; 0.2 Van tran; 0.3 Ap ké:
1.3 Van mot chiéu;
1.1 Van ddo chiéu 4/2, diéu khién bdng tay gat;
1.0 Xilanh; 1.2 Van can.

Dé chuyén dong cua xilanh, gau xic di xuéng dugc ém, ta lip thém mot van can
1.2 vao duong xa dau veé.

5.1.2.3. Co cdu ndng ha chi tiét son trong lo sdy

Hinh 5.3. Co cdu ndng ha chi tiét son trong 1o sdy
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1.0

m
1.0
I B
m 1.2 \d)/
| I AI |._>(_____"
1.1 A E Al |B
7'} 1T 7} 'Y
T: w"T><kT 111: \ 4 XH
P‘J_’T Pl [T
LiJ
9'—2 P 0.3 9._2 P 0.3
o 4
T 0.1 T 0.1

Hinh 5.4. So dé mach thity luc ndng ha chi tiét duoc son trong 1o sdy
0.1 Bom; 0.2 Van tran; 0.3 Ap ké"
1.1 Van ddo chiéu 4/3, diéu khién bdng tay gat;
1.2 Van mot chiéu diéu khién duoc hudng chin;
1.0 Xilanh.
Dé cho chuyén dong cua xilanh di xuéng duoc ém va ¢ thé dimg lai vi tri bat ky,
ta 1ap thém van mot chiéu diéu khién dugc huéng chan 1.2 vao dudng nén cua xilanh.,

5.1.2.4. Co cdu kep chdt chi tiét gia cong
2

Hinh 5.5. Co cdu kep chdt chi tiét gia cong
1. Xilanh, 2. Chi tiét; 3. Ham kep.
Khi tdc dong béang tay, pittong mang ham kep di dong di ra, kep chat chi tiét. Khi
gia cong xong, gat bing tay can diéu khién van dao chiéu, pittong 1ui vé, ham kep md&
ra.

Dé cho xilanh chuyén dong di tdi kep chi tiét v6i van téc cham, khong va dap véi
chi tiét, ta stt dung van ti€t luu mot chiéu.

Trén so do, van tiét lvu mot chiéu dat ¢ trén dudng ra va van tiét luu dat & duong
vao (hay so sanh hai cach nay).
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1.0

1.0
:l' :l'
A A ]
1.2$|§> %12
11 A EB Pl [
=R R =ERIN I
"P‘J_’T "P‘LT
021 0.3 021 0.3
I T
T 0.1 T 0.1

Hinh 5.6. So do mach thity luc co cdu kep chdt chi tiét gia cong
0.1 Bom; 0.2 Van tran; 0.3 Ap ké:
1.1.Van ddo chiéu 4/2, diéu khién bdng tay gat;
1.2 Van tiét luu mot chiéu, 1.0 Xilanh.
5.1.2.5. May khoan ban

Hinh 5.7. May khoan ban
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Hé thong thuy luc diéu khién hai xilanh. Xilanh A mang dau khoan di xudéng véi
van tc¢ déu duoc diéu chinh trong qua trinh khoan, xilanh B lam nhiém vu kep chat chi
tiét trong qua trinh khoan.

Khi khoan xong, xilanh A mang dau khoan Iui vé, sau d6 xilanh B It vé m& ham

kep, chi ti€t duoc théo ra. 1.0 (B) 2.0 (A)
i L
i :l_l
130 W 2 . 1P 2.4
) Al'12 A s 2
P 25 “>é 22 11 w923
1.1 Al [B 3

':O
i
v}
%
>

T
15 0.1

—

Hinh 5.8. So do mach thity luc co cdu kep chdt chi tiét gia cong
0.1 Bom; 0.2 Van tran;
1.1.Van ddo chiéu 4/2, diéu khién bdng tay gat;
1.2.Van gidm dp; 1.0 Xilanh A;
1.3.Van mot chiéu;
2.1.Van ddo chiéu 4/3, diéu khién bang tay gat;
2.2. B¢ én toc; 2.3. Van mot chiéu;
24.Van can; 2.5. Van mot chiéu;
2.6.Van tiét luu; 2.0. Xilanh B.
Dé cho van toc trong qud trinh khong déi, mac du trong thay c¢6 thé tai déi, ta dung
bo 6n toc 2.2.

Ap suit can dé kep chi tiét nho, ta sir dung van giam 4p 1.2.
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5.2. THIET KE HE THONG TRUYEN PONG THUY LUC

5.2.1. Muc dich

Tat ca cdc bo phan trong hé thong thuy luc déu c¢6 nhiing yéu cdu ky thuat nhat
dinh. Nhitng yéu cau d6 chi c6 thé duoc thoa min, néu nhu céc thong so6 co ban cla
cac bd phan ay dugc lya chon thich hop.

Cac co cau chap hanh, co cdu bién doi nang luong, co cau diéu khién va diéu
chinh, cling nhu cdc phan 16n cdc thiét bi phu khac trong hé thong thiy luc déu duoc
tieu chuén hoa.

Do d6, viéc thiét k& hé thong thuy luc thong thuong 1a viéc tinh toan lua chon thich
hop céac co cau trén.

5.2.2. Thiét ké hé thong truyén dong thuy luc
Trinh tu: c6 nhiing s6 liéu ban dau va cac yéu cau sau
+/ Chuyén dong thang: ti trong F, van toc (v, v), hanh trinh x,...;
+/ Chuyén dong quay: momen xodn My, van toc (n, Q);
+/ Thiét k€ so do thiét bi;
+/ Tinh toan p, Q cua co ciu chap hanh dua vao tai trong va van toc;
+/ Tinh toan luu lugng va ap suat cua bom;
+/ Chon cac phan tir thay luc (p,, Qy);
+/ Xac dinh cong suat dong co dién.
5.2.2.1. Tinh todn thiét ké hé thiiy luc chuyén dong tinh tién
A E A

X
d | '_:_
L) ‘m
Q] D |-Q2 Ft

Pr

-

T
ar

Hinh 5.9. So' dé mach thity luc chuyén dong tinh tién
Tit so do6 thay luc ta co:
+/ Luc quén tinh: F, = m.a (5.1

(F, =&.a theo h¢ Anh)
g
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+/ Luc ma sat: F, = m.g.f (5.2)
(F,s = W_.f theo hé¢ Anh)
+/ Luc ma sét trong xilanh F, thudng bang 10% luc téng cong, tic 1a:
F..=0,10.F (5.3)
+/ Luc téng cong tac dung lén pittong s& 1a:
m.a

F= +F +F +F [daN 5.4
000 ™ °° ¢ [daN] 4

W, .a

Theo h¢ Anh: F = +F,, +F, +F, [Ibf]

Trong do:

F, - luc do tai trong ngoai gay ra (ngoai luc), daN (Ibf);

m - khoi luong chuyén dong, kg.s*/cm;

W, - trong luc, (1bf) ;

a - gia toc chuyén dong, cm/s?;

F,.. - luc ma sat cia bo phan chuyén dong, daN (1bf);

F, - luc ma sat trong pittong - xilanh, daN (Ibf).
Ta c6 phuong trinh can bang tinh cta luc tic dung Ién pittong

Pi-A =p. A, +F (5.5)
Doi véi xilanh khong doi xtng thi luu lugng vao # luu lugng ra

Q,=Q,R v6iR = % (hé s6 dién tich) (5.6)

2
Tit d6 ta xac dinh dugc duong kinh cua xilanh (D), duong kinh cta can pittong (d)
Cu thé:

e buong kinh cua xilanh: D =2., /i (5.7)
T

e Dudng kinh cuia can pittong: d =2., /M (5.8)
T

Do sut ap qua van s€ ty 1é vGi binh phuong hé s6 dién tich R, tic 1a:
Po-Pi = (P2 - pp).R’ (5.9)

Trong do:

Po - ap suat dau cung cdp cho van;

P1» P> - Ap suat & cac budng cta xilanh;

Pr - ap sudt dau ra khoi van;

A, A, - dién tich hai phia cua pittong.

Tur cong thuc (5.5), (5.9) ta tim dugc p; va p,

_Po-Ay + R*(F+p;.A,)

B A, [1+R?)

Pi (5.10)

82



Po Py
RZ
Tuong tu, khi pittong lam viéc theo chi€u nguoc lai thi:
Pi=pr+(po - P)-R’
_Po-A, RP+F+pr.A,R
B A, [1+R?)

p2=pr+

%)

Luu luong dau vao xilanh dé pittong chuyén dong véi van toc cuc dai l1a:

leax = Vmax'Al [Cm3/S]

v
max =—2 A, [I/ph
Q 167 1 [1/ph]
Luu luong dau ra khoi hé thong khi lam viéc véi v, 1a:
QZmaX = VmaX'AZ [CmB/S]

A\
== A [1/ph
Qumax =177 -2 W/phl

(5.11)

(5.12)

(5.13)

(5.14)
(5.15)

(5.16)
(5.17)

Luu lugng qua van tiét luu va van dao chiéu dugc xéc dinh theo cong thic Torricelli:

Q=puA,. /2—g\/A7p [cm¥/s]
P

Trong do6:
u - hé s6 luu lugng;
A, - diét dién mat cét cua khe ho [cm?];
Ap = (p, - p,) - 4p sudt tru6c va sau khe hd [N/cm?];
p - khoi luong riéng cua dau [kg/cm?].
Luu lugng cua bom: chon bom dua vao p va Q = Ny, gien
Q,=n.V.n,.10° [1/ph]
Trong do6:
n - sO vong quay [vg/ph];
V - thé tich dau/vong [cm?/vg];
M, - hiéu suat thé tich [%].

Ap sudt cia bom:
M.
Py = %.10 [bar]
Cong suat dé truyén dong bom:

N=PoQo 02w
6.1,
Trong dé:
M - Momen trén truc dong co néi véi bom [Nm];
Nhm - hi€u suat co va thuy luc [%];
N, - hiéu suat toan phan [%].
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Cong suat can thiét ctia dong co dién la:
Ny = N (kW] (5.22)
T]t
Tinh va chon 6ng dan (6ng hiit, 6ng nén, ong xa)
+/ Chon van toc chay qua ong:
e ong hat: v=0,5 + 1,5 m/s
o O 6ng nén: p < 50bar thi v=4+ 5 m/s
p =350+ 100bar thi v=135 + 6 m/s
p> 100bar thi v=6 + 7 m/s
e ong xa:v=0,5+1,5m/s
+/ Chon kich thuéc duong kinh ong:
Ta c6 phuong trinh luu lugng chay qua 6ng dan:

Q=Av (5.23)
Trong do6:
2
Tiét dien: A = %4 (5.24)
2
eQ=" (5.25)
Trong d6: d [mm];
Q [lit/phut];
v [m/s].
~yv=—2 g (5.26)
6.d>."
4
. . N f 1 x A s 2.Q
= Kich thudc duong kinh 6ng dan la: d =10. 3 [mm)] (5.27)
RIRY

5.2.2.2. Tinh todn thiét ké hé thiiy luc chuyén dong quay
Hé thuy luc thuc hién chuyén dong quay ciing duoc phan tich nhu hé thuy luc
chuyén dong thang.

Momen xoén tic dong 1én truc dong co dau bao gom:

+/ Momen do quén tinh
M, =J.06 [Nm] (5.28)
J - momen quén tinh khéi luong trén truc dong co dau [Nms?];
0 - gia toc géc cla truc dong co dau [rad/s?].

+/ Momen do ma sat nhét trén truc dong co dau M [Nm].

+/ Momen do tai trong ngoai M; [Nm].

+/ Momen xoan téng cong M, s la:
M, =J. 0+ M, + M, [Nm] (5.29)
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P, %)

Pr

Hinh 5.10. So' dé mach thity luc chuyén dong quay
Theo phuong phap tinh todn nhu hé chuyén dong thing, 4p suit p, va p, trong hé
chuyén dong quay dugc xéc dinh theo cong thiic

Po + Pt 10.7.M
= + bar 5.30
Pi ( > j ( D, [bar] ( )
P2=Po - P + pr [bar] (5.31)
Luu luong dé 1am quay truc dong co dau véi n,,,,
n_.D
— — max m 1 h 5.32
Q=Q 1000 [1/ph] (5.32)
Trong do:

n,,., - SO vong quay 16n nhét cta truc dong co dau [vg/phl;

D,, - thé tich riéng cua dong co dau [cm?/vg].
Cong sudt truyén dong dong co dau

_ PiQim,

N= 6107 (kW] (5.33)
(Phan tinh todn bom va dudng 6ng tuong tu hé chuyén dong thing)
[ITrong hai bai todn trén, qud trinh tinh todn chua tinh (quan tém) dén ton thdt dp

sudt va luu luong trong cdc phdan tir va trong toan hé thong.!]
5.2.2.3. Cac vidu

Vi du I: thiét k&€ hé thong thiy luc véi céc s6 liéu cho trudc:
+/ Tai trong: 100 tan
+/ Trong luong G = 3000 KG
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+/ Van toc cong tac: v,,, = 320 (mm/phit)
+/ Van toc chay khong: v,.,, = 427 (mm/phiit)

max

+/ Pittong dat thang ding, huéng cong tac tir dudi lén
+/ Diéu khién khién toc do bang van servo.
AR A

Hinh 5.11. So d6 mach thuy luc

Bai gidi:
@ Chon céc phan thr thay luc:

+/ Xilanh tai trong

+/ Van servo

+ Ac quy thay luc

+/ Loc cao 4p (loc tinh)

+/ Bong ho do ap suit

+/ Van tran

+/ Bom dau (bom banh rang)

+/ Van can.
@ Phuong trinh can bang luc ctia cum xilanh tao tai trong
Al Em_sp A2 Vek Vet
ST [ - -
:: l— +d | ¢ mst
..... e 1 ] — ._._._._._._._._..|<_
= F
—|| [« * -+ -+ t
—\> Y <—y Fmsc th

TQl \Pl \pz lQZ
Ta viét phuong trinh can bang luc ctia cum pittong xét & hanh trinh cong tiac (hanh
trinh di tir dudi 1én trén cua pittong)
pl'Al - pZ'AZ - Ft - Fmsc - 1:“msp -G- th =0 (534)
Trong dé:
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p,: 4p suat dau & budng cong tac

p,: 4p suat & budng chay khong

n.D?
4

A,: dién tich pittong & budng cong tic A, =

2 2
A,: dién tich pittong & budng chay khong A, = n.(D 4_ d
F,: tai trong cong tac F, = 1000 (kN)
G: trong lugng cua khoi luong m, G = 300 (KG)
Fysp: IUc ma sdt cta pittong va xilanh
F,.: luc ma sét giira can pittong va vong chan khit
F..«: luc ma sat gitra khoi lugng m va bac truot
F,: luc quén tinh sinh ra & giai doan pittong bat ddu chuyén dong.
+/ Ta c6 luc ma sat cua pittong va xilanh:
Fogp = 1N (5.35)
Trong doé:
u: hé s6 ma sat. Doi véi cap vat liéu xilanh 1a thép va vong gang bang gang thi
p = (0,09 =+ 0,15), chon n =0,1.
N: luc cuia cac vong gang tac dong 1én xilanh va dugc tinh:
N =n.D.b.(p, + p) + ©.D.b.(z - 1).p (5.36)
D: dudng kinh pittong (cm), theo day gid tri dudng kinh tiéu chuén ta chon
D =27 (cm)
b: bé rong clia moi vong gang, chon b =1 (cm)
p,: 4p suat clia buéng mang cén pittong, chon p,= 5 (KG/cm?)
z: sO vong gang, chon z =3
P: ap sudt tiép xuc ban dau gitta vong gang va xilanh, p, = (0,7 + 0,14)
(KG/cm?), chon p, = 1 (KG/cm?)
7.D.b.(p, + py): luc ctia vong gang dau tién
n.D.b.(z - 1).p: luc ti€p xic cua vong gang ti€p theo

= F,, =0,5.D (5.37)
+/ Luc ma sét giira can pittong va vong chan khit
F.«=0,15fm.d.b.p (5.38)

f: hé s6 ma st gitta cAn va vong chan, doi v6i vat liéu 1am bang cao su thi

f=0,5.D

d: duong kinh can pittong, chon d = 0,5.D

b: chiéu dai ti€p xidc cta vong chin véi can, chond =b

p: 4p sudt tdc dung vao vong chén, chinh 1a dp suat p, = 5 (KG/cm?)

0,15: hé so ké dén su gidm 4p sudt theo chiéu dai clia vong chén.

= F,. = 0,029.D? (5.39)

+/ Luc ma sat gitta khoi luong m va bac truot
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Fo=2.md.lLk (5.40)
d: duong kinh tru truot
1: chiéu dai ctia bac truot
k: hé s6 phu thudc vao cap vat liéu cutia tru va bac truogt
Luc nay c6 thé bod qua, vi dé bao dam ché do 1dp ghép va lam viéc.
+/ Luc quén tinh
€AY
gty
g: gia toc trong trudng, g = 9,81 (m/s?)
G: khoi lugng cuia bo phan chuyén dong, G = 300 (KG)
v: van téc 16n nhat cua co cau chap hanh, v,,, = 320 (mm/ph) = 5,3 (mm/s)

F

qt

(5.41)

t,: thoi gian qua do cua pittong dén ché do xac lap, t, =(0,01 + 0,5)(s),
chon t, = 0,1(s)
= F,=1,62 (KG)
Thay cdc gid tri vira tinh vao (5.34) ta c6:
p; = 179,56 (KG/cm?), chon p; = 180 (KG/cm?).
® Phuong trinh luu lugng
+/ Xét & hanh trinh cong tac
Q, = V.- Ay (5.42)
— 2 T
< Q, =v,.D. 1
Q,: luu luong cén cung cap trong hanh trinh cong tac
V. van toc chuyén dong trong hanh trinh cong tac
(6 day ta lay gia tri v,,,, = 320mm/ph)
D: dién tich bé mat lam viéc ctia pittong (D= 270 mm)
= Q, ~ 18312480 (mm°/ph) ~ 18,3 (I/ph).
+/ Xét & hanh trinh 1ui vé (tuong tu)
@ Tinh va chon cac thong s6 cua bom
+/ Luu lugng cua bom: Q,
Ta c6: Q, = Q , (bd qua tdn that)
< Qy=Qq=Q, =18,3 (I/ph)
+/ Ap suit bom: p,
Py = Po =p; = 180 (KG/cm?)

+/ Cong suat bom: N, = pg'—leb (KW) (5.43)

N, = 180183 _ <20 kew)
612

+/ Cong suat dong co dién dan dong bom
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N,
LIFRL
N,.: cong suat ctia dong co dién

Taco: Ny =

My: hiéu suét cua bom, n, = (0,6 + 0,9), chon n, = 0,87

(5.44)

Ng: hiéu suat truyén dong tir dong co qua bom, chon 1y = 0,985 (theo gido

trinh “chi tiét may” tap 2 cia Nguyén Trong Hiép)
538
©0,985.087
® Tinh toan ong dan

Ta c¢6 Iuu luong chay qua 6ng:

~ 6,24 (KW)

dc

2
nd”.v

Q="

Q: luu lugng chay qua ong (1/ph)
d: duong kinh trong cua 6ng (mm)

v: van toc chay qua 6ng (m/s)

3 .\
C.thic (5.45) < =0”af | Q :d=4,6.\/§
\%

4 10%.60
Dai v6i 6ng nén thi v = (6 + 7 m/s), chon v =6 m/s
= d, =4,. 18,3 =8,03(mm)

boi véi ong hat thi v = (0,5 + 1,5 m/s), chon v= 1,5 m/s

183

= d, =4,6. =16,06(mm)

2

boi véi ong xa thi v= (0,5 + 1,5 m/s), chon v= 1,5 m/s

18,3

= d, =4,6. s =16,06 (mm)

b

(5.45)

(5.46)

Vi du 2: D€ thuc hién luong chay dao clia mdy t6 hop, trong trudng hop tai trong

khong déi, ngudi ta dung hé thong thay Iuc nhu sau

S6 liéu cho trudc:
Luc chay dao 16n nhat:

Foa = 12000N.
Luong chay dao nho nhat:

Smin = Vmin = 20 mm/ph.
Luogng chay dao 16n nhat:

Smax = 500 mm/ph.
Trong luong ban may:

G =4000 N.

- Vmax
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Day Ia hé thong thuy luc diéu chinh bang tiét luu. Luong diu chay qua hé thong
dugc diéu chinh bang van tiét luu dat & dudng ra, va luong ddu t6i thi€u chay qua van
tiét luu ta chon 1a Q,,;, = 0,1 1/ph.

Tinh toan va thiét k€ hé thong trén.

Vi du 3: Trong trudng hop tai trong ctia mdy thay déi, hodc dao dong véi tan s6
thap; can phai lap bo 6n toc. Ta xét trudng hop lap bo 6n toc trén dudng vao clia hé
thong thay luc

Cac s0 liéu cho trudc:

Tai trong 16n nhat:

F,.x = 20000 N.

Luong chay dao nho nhat:

Smin = Vmin = 20 mm/ph.

Luong chay dao 16n nhat:

Smax = Vmax = 1000 mm/ph.

Trong luong ban may:

G = 5000 N.
Hé s6 ma sat:
f=0,2

Luong chay dao can thiét duoc diéu chinh bing van tiét Iuu ctia bo 6n toc va ta

cling chon lugng dau nho nhat chay qua van tiét luu la:
Quin = 0,1 1/ph.

Tinh todn va thiét k€ hé thong trén.

Vi du 4: Trén mdy mai, thuong dung hé thong thay luc dé thuc hién chuyén dong
thang di vé clia ban mdy bang phuong phdp diéu chinh tiét luu.

Cac s0 liéu cho trudc:

Tai trong 16n nhat:

F,ax = 800 N.
Van toc nho nhit cua ban may:
Vimin = 100 mm/ph.
Van toc 16n nhat ctia ban may:
Vinax = 20000 mm/ph.
Trong luong ban may:
G = 3000 N.
Hé s6 ma sat:
f=0,2
Ta chon luong dau t6i thi€u qua van ti€t luu 1a:
Qumin = 0,2 1/ph.

Tinh todn va thiét k€ hé thong trén.

Vi du 5: Thiét k& hé thong thay luc thuc hién chuyén dong quay vdi cdc s6 liéu cho
trudc:
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Momen 16n nhat:

M =20 Nm

S6 vong quay 16n nhat:
N, = 500 v/ph

S6 vong quay nho nhat:
N, = v/ph

Luu lugng riéng cua dong co dau:

Q4 =0,03 1/ph
Momen riéng cta dong co dau:
M, = 0,41 N/bar.
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PIEU KHIEN KHI NEN & THUY LUC Chuiong 2 — Sén xudt & phan phéi ngudn ning ligng

CHUONG 2

S&quKTVAPHANPH6I
NGUON NANG LUQNG

> Khinén
»  Sdn xudt khi nén
*  Phdn phéi khi nén
= Xutly khi nén

> Thiy luc
*  Cung cdp niing lugng
= Xitly ddu

> Baitap
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PIEU KHIEN KHI NEN & THUY LUC Chuong 2 — Sén xudt & phdn phéi ngudn ning ligng

2.1. KHI NEN
2.1.1. San xuat khi nén

Hé thong diéu khi€n khi nén hoat dong dua vao ngudn cung cAp khi nén, ngudn khi
nay phdi dudc sdn xudt thudng xuyén véi luong thé tich ddy di v6i mot 4p suat nhit dinh
thich hop cho ning lugng hé thong.
2.1.1.1. May nén khi

M4y nén khi 12 mdy c6 nhiém vu thu hiit khong khi, hoi 4m, khi d6t § mot dp suit
nhat dinh va tao ra ngudn luu chat c6 4p suit cao hon.
2.1.1.2 Cac loai may nén khi

Miy nén khi dugc phan loai theo 4p suat hodc theo nguyén 1y hoat dong. Ddi véi
nguyén ly hoat dong ta co:

-Mdy nén theo nguyén ly thé€ tich: mdy nén pit tobng, mdy nén cdnh gat.

-M4y nén tudc bin la dugc dung cho cong suit rat 16n va khdng kinh t&€ khi sit dung
lvu lugng dudi mitc 600m>/phiit. Vi thé né khong mang lai 4p sud't can thi€t cho tng dung
diéu khi€n khi nén va hi€m khi st dung.
2.1.1.2.1. M4y nén kiéu pit tong (Reciprocating compressors)

M4y nén pit tong (hinh 2.1) 13 may nén phd bi€n nhit va c6 thé cung cip ning suit
dén 500m3/ph1’1t. M4y nén 1 pit tdng c6 thé nén khi khodng 6 bar va ngoai 1é c¢6 thé dén 10
bar; m4y nén ki€u pit tong hai cap c6 thé nén dé&n 15 bar; 3-4 cAp 1én d&€n 250 bar.

Khoéng khi Khi nén
]

~ S

Pit tong

Ki hiéu

Chu ki hat Chu ki nén va ddy

Hinh 2.1 Mdy nén kiéu pit tong

Luu lugng cia may nén pit tong:

Q,=V.n.n,.10° [lit / phit] 2.1)
Trong do:
V - Thé tich ciia khi nén tdi di trong mét vong quay [cm’];
n— 86’ vong quay ciia dong co mdy nén [vOong / phiit]
ny, — Hiéu sudt nén [%]
2.1.1.2.2. May nén ki€u canh quat (Rotary compressors)
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PIEU KHIEN KHI NEN & THUY LUC Chuiong 2 — Sén xudt & phan phéi ngudn ning ligng

Ki hiéu

Hinh 2.2 Mdy nén kiéu cdnh gat

Nguyén ly hoat dong clia mdy nén khi ki€u canh gat mo ti & hinh 2.2: khong khi sé
dudc vao budng hit. Nhg roto va stato dit 1éch tAm, nén khi roto quay chiéu sang phii, thi
khong khi vao budng nén. Sau d6 khi nén sé& di ra budng day.

Luu lugng cia mdy nén canh gat tinh theo []:

Q, = (n.D - z.a).2.e.b.n.h [m*/phiit] (2.2)

Trong do:

a - Chiéu day cdnh gat [m];

e— Do léch tim [m];

7 — SO cdnh gat,

D — Puong kinh stato [m];

n— S6'vong quay roto [vOng/phit];

b — Chiéu réng cdnh gat [m].

A - Hiéu sudt (A =0,7-0,8);

2.1.2. Phan phdi khi nén

Hé thong phan phdi khi nén c6 nhiém vu chuyén khdng khi nén tir noi san xuit dén
ndi tiéu thu, ddm bdo 4p sudt p va luu lugng Q va chit lugng khi nén cho cdc thi€t bi lam
viéc, vi du nhu van, dong co khi, xy lanh khi...

Truyén tdi khong khi nén dugc thuc hién bing hé thong 6ng din khi nén, chi y ddi
vdi hé thong 6ng din khi c6 thé 12 mang dudng 6ng dudc 1dp rdp c6 dinh (trong toan nha
mdy) va mang dudng dng 14p rdp trong tirng thi€t bi, trong tirng mdy mo td & hinh 2.3.

D&i v6i hé thong phan phdi khi nén ngoii tiéu chuidn chon may nén khi hdp li, tiéu
chuin chon diing cdc thong s6 clia hé thong 6ng din ( dudng kinh 6ng, vat liéu dng); cich
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PIEU KHIEN KHI NEN & THUY LUC Chuong 2 — Sén xudt & phdn phéi ngudn ning ligng

1ip dit hé thong 6ng din, bdo hanh hé thong phin phdi cling déng vai trd quan trong vé
phuong dién kinh t& ciing nhu yéu ciu ky thuit cho hé thdng diéu khién khi nén.

N\
Service unit Air accumulator within \\&
pneumatic system o
ﬁ g
T K
] O /
. “Air consumer
Air
receiver - Air accumulator for B
several consumers
Condensate trap
Compressor
Drain lock

Hinh 2.3 H¢ thong phan phdi khi nén

2.1.2.1. Binh nhin va trich khi nén

Binh trich chita khi nén c¢6 nhiém vu cin bing 4p sudt khi nén clia mdy nén khi
chuyén dén, trich chita, ngung tu va tich nudc trudc khi chuyén dén noi tiéu thu.

Kich thudc clia binh trich chita phu thudc vao cong suit cia mdy nén khi, cong suit
tiéu thu cda céc thi€t bi st dung vaphuong phép sit dung khi nén.

Binh trich chtra khi nén c6 thé dit nim ngang, nim ditng. Pudng 6ng ra cia khi nén
bao gid cling nim & vi tri cao nhat clia binh trich chita (hinh 2.4).

—»Dbudng khi nén vao

— —> = Bbudng khi nén ra

® o |

[

Hinh 2.4 Cdc loai binh trich chita

a.

2.1.2.2. Pudng ong

Pudng 6ng dan khi nén c¢6 dudng kinh trong vai milimet tr§ 1én. Chiing dugc 1am
bing cdc vat liéu cao su, nhya hodc kim loai.

Thong s6 co ban kich thudc dng (dudng kinh bén trong) phu thudc vao: van toc dong
chdy cho phép, ton thi't 4p suit cho phép, dp suit lam viéc, chiéu dai 6ng, luu lugng, hé s&
cdn tré dong chdy va cdc phu kién ndi dng.
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PIEU KHIEN KHI NEN & THUY LUC Chuiong 2 — Sén xudt & phan phéi ngudn ning ligng

- Luu lugng: phu thudc vao van tdc dong chidy (Q=v.F). Van tdc dong chiy cang 16n, ton
tha't 4p sudt trong 6ng cang 16n.

- Van tdc dong chdy: van tdc dong chdy cla khi nén trong 6ng din nén chon Ia tir 6 + 10
m/s. Van tdc cia dong chdy khi qua cdc chd lugn cua cia 6ng hodc ndi dng, van, nhitng
ndi c6 ti€t dién nhd lai sé ting 1én, hay van tdc dong chdy sé& ting 1&én nhA't thdi khi cdc
thi€t bi hay mdy méc dang van hanh.

- T&n that 4p sudt: tot nhat khong vudt qua 0.1 bar. Thuc t&€ sai s6 cho phép dén 5% ap
suit 1am viéc. Nhu vay ton thit 4p suat 12 0.3 bar 12 chdp nhin dugc véi 4p suit lam
viéc la 6 bar.

- Heé s6 cdn dong chay: khi luu lugng khi di qua cdc chd ndi khdp, van, khic cong sé giy
ra hién tugng cdn dong chdy. Bang 1, bi€u thi cac hé sd can tuong duong chiéu dai dng
din I’ cda cdc phu kién noi.

Chiéu dai 6ng din tuong duong I’ (m)
Phu kién néi Puong kinh trong ciia 6ng ddn (mm)
25 40 50 | 80 | 100 | 125 | 150

e R N
Van ki€u mang
mdng

ﬁ%
Van khda
6 10 15 25 30 50 60
]
TlT
=

1,2 20 | 3,0 | 45 6 8 10

Van mé mdt phan

Van chin

0,3 0,5 | 0,7 1 1,5 2 2,5

N6i vudng géc

Po cong R =d " 03 |05 06| 1 |15 2 |25

b6 congR =2d ‘L}q 0,15 1025 | 03 |05 ] 0,8 1 1,5

1,5 2,5 | 35 5 7 10 15

Ong ndi T 2 3 4 | 7 10| 15 | 20
N&i ng thu nhd I 1= | 0,5 | 0,7 1 2 | 25| 35 4

Bang 1 Gid tri h¢ sé cdn { twong duong chiéu dai 6ng dan I’

Trong thuc t& d€ xdc dinh cdc thong s& co ban clia mang dudng 6ng ngudi ta dua vao
biéu db dugc cho trong hinh 2.5 dudi day.
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Chiéu dai cta 6ng (mm)

s 1.2 8456 10 20 5060 100 200 500 600 1000 2000
32 1
40 2
—_ 3
€ 50 A E
£ ¢ §
> c
c
\ 'Q.
© 60 3
© 74 @
3 N 5
o 70 10 =,
: 3
= 80 =
—
< 15 =
“_q ~
o 100 20 &
c 25
b
S 30
@ 35
125 40
50
150
100
0.001 0.002 0.005 0.01 002 005 01 02 05 1 2 3 5 7 1015
Ton that ap suat trong dng dan (bar) Ap suat yéu cau (bar)

Hinh 2.5 Biéu dé sw phu thudc ciia cdc thong sé

Theo bi€u @6 hinh 2.5, cic thong s6 yéu cidu nhu dp suit p, luu lugng q, chiéu dai
ong, td that 4p sudt Ap va dudng kinh 6ng c6 m&i lién hé phu thudc véi nhau.

Vi du: dpsudtyéucaup=7 [bar]
Chiéu dai 6ng 1 = 200 [m]
Luu lugng gy =10 [m*/phiit]
Tén that 4p suit Ap = 0,1 [bar]

Tur biéu dd hinh 2.5 ta xdc dinh dudc mdi quan hé giita cdc dai lugng trén bing
dudng nét dAm va tir d6 ta dudc dudng kinh trong ctia 6ng din can chon ¢ = 70 mm.
2.1.3. Xt Iy khi nén
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PIEU KHIEN KHI NEN & THUY LUC Chuiong 2 — Sén xudt & phan phéi ngudn ning ligng

Khi nén dugc tao ra tir may nén khi c6 chita nhiéu chit bin, d6 ban c6 thé & cdc miic
dd khac nhau. Chat ban c6 thé 1a bui, 36 4m ciia khong khi hit vao, nhitng cin ba cda diu
bdi tron va truyén dong co khi. Hon nita trong qud trinh nén nhiét d6 ctia khi nén ting 1én,
c6 thé gay ra 6xy héa mot s phan ti ctia hé thdng. Do d6 viéc xt 1y khi nén cin phai thuc
hién bit budc. Khi nén khong dudge xit 1y thich hop s& gy hu hdng hoiic gy trd ngai tinh
lam viéc clia cdc phan ti khi nén. Pic biét sit dung khi nén trong hé thong diéu khién doi
hdi chat lugng khi nén rat cao. Mdc do x& Iy khi nén tuy thudc vao tirng phuong phdp xu
ly. Trong thuc t& ngudi ta thudng diing bo loc dé xit 1y khi nén (hinh 2.6).

Ki hiéu

Hinh 2.6 B0 loc khi

B0 loc khi ¢6 3 phan tid: van loc, van diéu chinh 4p suat va van tra dau.
= Van loc khi (hinh 2.7) 12 1am sach cdc chat bdn va ngung tu hoi nu6c chita trong né.
Khi nén sé& tao chuyén dong xoin khi qua 14 xodn kim loai, sau dé qua phan ti¥ loc, cic
chi't ban dudc tdch ra va bAm vao mang loc, cling véi nhitng phin t nudc dude d€ lai nim
& ddy clia bau loc. Ty theo yéu cau chat lugng cda khi nén ma chon phin tit loc. Pd 16n
clia phan tif loc nén chon tir 20pm — 50um.

Khi vao N Khi ra

— ] 1 1

L4 kim loai xodn

Phan ti loc

T4m ngdn cdch @

Phan chia nudc

R

e
55

Ki hiéu

Cita x4 nudc

Hinh 2.7 Van loc khi nén
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* Van diéu chinh 4p sudt: nhiém vu ctia van 4p sudt 12 n dinh 4p sut diéu chinh, mic
dil c6 sy thay ddi bat thudng ctia 4p suit 1am viéc & dudng ra hodc sy dao dong cda 4p
sudt & dau vao. Ap suit § dau vao luén ludn 1a 16n hon 4p sui't & dau ra (hinh 2.8).

L0 xo cdn

Pia van

IR

Khi vao
—

Miéng van

A

e

\
—0 L<|P2
S
nd

. P
Khi ra | 1
—

Mang kin Cita x4 khi
; Ki hiéu
—

Lo xo Iyc

.=
o
Vit diéu chinh }

Hinh 2.8 Van dié¢u chinh dp sudt

Van diéu chinh 4p dugc diéu chinh biing vit diéu chinh tic dong 1én mang kin. Phia
trén cia mang chiu tic dung clia 4p sudt dau ra, phia dudi chiu tdc dung cda lyc 10 xo sinh
ra do vit diéu chinh. BAt ky su ting 4p & dau tiéu thu gdy cho mang kin dich chuyén chéng
lai luc cin ctia 10 xo vi vay han ch&€ dong khi di qua miéng van cho tdi lic c6 thé déng sit.
Khi khi nén dudc tiéu thy, 4p sudt dau ra gidm, két qué 13 dia van dudc mé bd luc cin 10
xo lyc. P& ngin chin dia van dao dong chip chdn phai diing d&€n 10 xo cdn gin trén dia
van.

* Van tra dau: dugc st dung ddm bdo cung cap bdi tron cho céc thiét bi trong hé thong
diéu khién khi nén nhiim gidm ma sat, sy an mon va sy gi (hinh 2.9).

Vit diéu chinh

Ld quan sat

Khi vao

> I,

Ong ventari % g
i R < >
Ong din dau

Van mot chiéu

Khi + dau boi tron

- —

B Ki hiéu

Hinh 2.9 Van tra ddu
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2.2. THUY LUC
2.2.1. Cung caAp niang lugng dau ép

Trong hé thdng diéu khién thiiy luc ngudn ning lugng dugc dung d€ hé hoat dong 1a
dau ép. P& cung c4p ning lugng cho hé thong diéu khién thudng s dung thiét bi bom ddu.

Bom ddu 12 mot phan ti quan trong nhit ciia hé thdng diéu khién thiy lyc, dung dé
bi€n cd ning thanh ning lugng cia dau. Nhitng thong sd cd ban clia bom 13 lvu lugng va
4p suit.

Luu lugng clia bom vé 1y thuyé&t khdng phu thudc vao 4p suit (trlif bom ly tim), ma
chi phu thudc vao kich thuéc hinh hoc va van tdc quay ctia né. Nhung trong thuc t€ do su
1o 11 qua khe hd gifta khoang hiit va khoang diy, giita khoang diy v6i bén ngoai nén luu
lugng thuc t&€ cia bom nhd hon luu lugng 1y 1y thuy€&t va gidm dan khi 4p sudt ting.
2.2.1.1. Cac loai bom
2.2.1.1.1. Bom banh rang

Bom bdnh ring c6 két cAu nhu hinh 2.10

Budng diy B

Ki hiéu
Buéng hut AT
Hinh 2.10 Nguyén Iy lam viéc bom bdnh rdng

Nguyén 1y 1am viéc cia bom banh ring 13 sy thay ddi thé tich: khi thé tich ctia budng
hiit (A) ting, bom diu hit, thyc hién chu ky hit; va khi thé tich gidm, bom ddy diu ra
budng (B), thuc hién chu ky nén. Né&u trén dudng di cla diu ta dit mot vat cdn thi dau sé
bi chin lai tao nén mdt 4p suat nhat dinh phu thudc vao do 16n clia stic cin va két cau clia
bom.

Luu lugng bom bdnh ring dudc tinh theo cong thic:

_ 2md.m.z.b.n 2.3
Q=== 05, [ph] 2.3)
Trong do:
m — mo dun cia bdanh rdng [cm];
d — duong kinh vong chia bdnh rdng [cm];
b — bé rong bdanh rdng [cm];
n— s6 vong quay trong mot phiit [cm];
7 — s0 rdng;
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n, — hiéu sudt thé tich.
2.2.1.1.2 Bom canh gat
Bom cénh gat dudc diing rong rdi hon bom banh ring do 6n dinh vé luu lugng, hiéu
suét thé tich cao hon.
Luu lugng bom c6 thé thay ddi bing cach thay d6i do 1éch tam.

Stato

Roéto

Canh gat

Hinh 2.11 Bom cdnh gat tdc dong don
Luu lugng ctia bom cdnh gat tic ddng mot ky nhiéu canh dudc tinh theo cong thic:

_2nd.b.ne

I/ph 24)
1000 [Vph]

Q

Trong do:
d — Puong kinh stato [
b — Chiéu réng cdnh gat  [cm];
e— Do léch tdm [
n— 86’ vong quay ciia réto |
2.2.1.1.3. Bom pit tong
Bom pit tong c6 kha ning lam kin t5t hon so v6i bom cdnh gat va banh ring, b&i vay
bom pit tong dugc sit dung rong rii trong hé thong thiy Iyc lam viéc & 4p suit cao. Phu
thudc vao vi tri clia pit tdng ddi vdi roto, c6 thé phan biét ching thinh bom hudng kinh va
hudéng truc.
2.2.1.1.3.1. Bom huéng kinh
Bom diu pit tdbng hudng kinh cé cic pit tong chuyén dong huéng tim voi truc quay
cia roto. Tuy thudc vao so pit tong ta c6 luu lugng khic nhau (hinh 2.12).

1

—h

O~ WM

Hinh 2.12 Bom piston hudng kinh
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Luu lugng bom huéng kinh dugc tinh theo cong thic:

MZ
0= 4

h.in107 [1/ ph] (2.5)

Trong do:
d — Duong kinh pit tong [cm];
h — Khodng chay pit tong, h = 2e = (1.3 — 1.4)d ; e : dd léch tam [cm];
i — SO pit tong;
n — 86’ vong quay ciia réto trong mét phiit.
2.2.1.1.3.2. Bom huéng truc
Bom pit tong huéng truc 1a loai bom c6 céc pit tong dit song song vdi truc roto va
dudc truyén bing khép ndi véi truc quay cla dong co dién (hinh 2.13 ). Bom pit tong
huéng truc ¢6 wu di€m 13 kich thude nhd gon va hiu hét déu chinh lvu dugc nhd diéu chinh
géc nghién clia két ciu dia nghién & trong bom.

Hinh 2.13 Bom pit tong huong truc

Luu lugng bom huéng truc dudc tinh theo cong thurc:

wd® 3
0= 1 D.i.n.tgar .10 [1/ ph] (2.6)
Trong do:

d — Puong kinh pit tong [cm];

D — duong kinh trén dé phédn bé cdc xy lanh [cm];

i — SO pit tong;

n— s6 vong quay ciia truc réto [vg/ph];

a - goc nghién ciia roto vdi truc quay [do].
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2.2.1.2. Bé Dau

2.2.1.2.1. Nhiém vu
- Cung ciAp diu cho hé thdng 1am viéc theo chu trinh kin ( cAp va nhan dau chiy vé).
- Giai tda nhiét sinh ra trong qua trinh bom dau lam viéc.
- Léing dong cdc chit cin b3, dd bin trong qué trinh 1am viéc.

- T&ach nuéc.
2.2.1.2.2. Chon kich thuéc bé dau
Da&i véi bé dau di dong, thé tich dudc chon nhu sau:
V=15.4qy 2.7)
D&i véi loai bé dau ¢ dinh, thé tich bé dau dugc chon nhu sau:
V=(3,0-50).q (2.8)
Trong do: V [lit] ; qv [lit/phit]
2.2.1.2.3. K&t ciu cta b€ dau

Hinh 2.14 m6 t3 bd ngudn cung cip ning lugng diu. Khi dong co (1) c6 dién, bom
dau 1am viéc, diu dugc hiit 1én qua qua 6ng hiit (15) cAp cho hé thong diéu khién qua ctia
ap (5), dau x4 dugc cho vé lai thiing (11) qua ctra (8) qua bd loc (16).

1 13 14 15 16
Hinh 2.14 K&t cdu bo nguén ddau
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DAu thudng dugc d6 vao thung (11) qua mot ctra (10) bd tri trén nip bé loc va c6 thé
ki€m tra mic diu dat yéu cau nhd mit diu (9).

Quan sat 4p sudt ciia bd ngudn dau bing ddng hod dp sud't (7). Gid tri 4p suit gii han
clia ngudn dudc diéu chinh biing van an toan 4p suit (6).

2.2.2.XU LY DAU

Trong hé thdng diéu khién thdy luc, viéc xi 1y dau thudng dung d&€n bd loc dau.

Hinh 2.15 1a cdc bd loc v6i cdc kich thuGe va ching loai khdac nhau. Trong qué trinh
lam viéc khong trdnh khdi ddu bi ban do cdc chit bin dugc tao ra tir bén ngoai hay ban
than ctia né. Nhitng chi't ban nay da giy ra hién tugng ket cic khe hd, cic tiét dién dong
chdy 1am anh hudng rit 16n dén sy dn dinh hoat dong clia hé thdng va hu héng. Do d6
trong hé thong diu ép ta thudng gin cic bo loc diu d€ ngin ngira chdt ban thAm nhap vao
bén trong cic co cau, phan tir diu ép.

B0 loc dau thudng dit & dng hiit clia bom dau. Trudng hdp can dau sach hon, dit
thém mdt bo nita § cira ra cia bom, va mot & dng x4 ctia hé thdng diu ép.

Luu lugng chdy qua bd loc dau, ta ding cong thifc tinh Ivu lugng qua 1uéi loc:

Q=aﬂ [// ph] (2.9)
Trong do: 7
A — dién tich toan bo bé mat loc [cm’];
Ap - hiéu dp ciia bo loc (Ap = p2 — pi) [bar];
n - do nhot dong lyc ciia dau [P];
a - hé s6'loc, dic trung cho lugng ddu chdy qua bo loc trén don vi dién tich
va thoi gian [I/cm”.ph].

Tity thudc vao ddc diém ciia bé loc, ¢ thé 1dy o= 0,006 — 0,009.

Hinh 2.15 B loc

= Mot s& cach 1ap bo loc diu trong hé théng
Tuy theo yéu ciu chit lugng clia dau trong hé thdng diéu khién, ma ta c6 thé 1dp cic
b6 loc dau & cdc vi tri khdc nhau (hinh 2.16).
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I
I —
> W L "

o |
¥ (S %Q
\ < / \‘T QZ@ /

a. B loc ldp & dwong hiit b. Bé loc ldp & duong nén

\‘TQ@ /

c. B loc ldp & dwong xd

Hinh 2.16 - Cdch ldp bé loc trong hé théng
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BAI TAP CHUONG 2

Bai 1:

Mot bom chuyén ddi vi tri ¢6 thé tich 1a 14 cm3/rev duge quay v6i 1440 rev/min va
4p sudt lam viéc 16n nhat 1a 150 bar. Hiéu sudt thé tich 12 0.9 va hiéu suit tdng cia bom 1a
0.8. Tinh:

1. Luu lugng bom trong 1 phut

2. Cong suit vao can thiét tai truc bom.
3. Momen truyén dong tai truc bom.
Bai 2:

Mot bom chuyén ddi vi tri v6i luu lugng 11/min dude bom vao mot 6ng c6 thé tich
12 1 lit. N€u cudi 6ng bi khda dot ngdt, tinh ting 4p sau 1 gidy.

Bai 3:

Mot may nén cAn mdt lvu Iugng 2001/min d€ mé va déng khudn & 4p suit 16n nhat
la 30 bar. Hanh trinh 1am viéc (khi ép) can mot 4p sud't toi da 12 400 bar, thi lvu lugng
trong khodng 12 , 20 /min thda man hay khong? Cong suit cia bom dich chuyén vi tri 1a
bao nhiéu?

oI AR SR A I TC T HERTHEICY
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PHAN II

CAC THANH PHAN CUA HE THONG
PIEU KHIEN KHI NEN & THUY LUC

Khadi niem

Mot hé thdng diéu khién thiy Iyc - khi nén c6 thé 13 mot hé diéu khién kin hay mot
hé hé, vé co ban né chita cac thanh phin, phan ti dugc mo ta nhu hinh 3.1.

Tuy theo nhiém vu hoat dong ctia d6i tugng diéu khién, mitc dd phic tap ctia hé diéu
khi€n ma ta c6 thé phan tich, chon cdc phan ti¥ thich hop cho viéc thi€t k€ hé diéu khién
va hé thong dong hoc.

4

m: ]::: Co cau C:E?fp hanh

Phan ¥ diéu khién

1V 4 2 *

14 '\ l 12 -
— {1 ¥} Phan t& x& 1y tin hiéu
:
(1V2)

o

7y

154 153 N A
2 2 2 Phan tu dua tin hi€u

RN =N == (1S1, 152, 1S3)
1

f

—{5 ’ ‘ Pai lugng vio (vat If)
\ Luu lugng, Ap suit

Ngudn ning lugng  BO phén loc

Hinh 3.1 Cdu triic mach diéu khién va cdc phan tir
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CHUONG 3

PHAN TU PUA TIN HIEU VA XU LY
TIN HIEU PIEU KHIEN

> Céc phan tii dua tin hiéu > Céc phan xi¥ Iy tin hiéu
»  Niit nhdn »  Phdn tit YES
Céng tdc *  Phdn tit NOT
Gidi han hanh trinh *  Phdn tit AND
Cdm bién »  Phdn tit OR

Phédn tit NAND
Phan tit NOR
Phdn tit Flip-Flop
Phan tit thoi gian
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3.1. CAC PHAN TU PUA TIN HIEU

Tin hiéu tic dong va dua vao xit 1y c6 thé 1a dién, khi nén, thiy Ivc. Cdc phin tir dua tin
hiéu c6 thé: nit nhan, gidi han hanh trinh, cong tic, role, bd dinh thdi, bo d€m, cdc cdm
bién.

3.1.1. Niit nhan
Niit nhan tic dong thi ti€p di€m (1,2) md ra va ti€p di€m (1,4) ndi lai.

2 1—E|J_|3— 2
— — 4
4 1
bién

Hinh 3.2 Tin hiéu di¢n (NO va NC)

A
— A 4
. n - . W
P P
Hinh 3.3 Tin hiéu khi- thity liic (NC) Hinh 3.4 Tin hiéu khi- thiiy litc (NO)
3.1.2. Cong tic
A
P :
—_— .
P

Tl
Ki hiéu dién Ki hiéu thiiy - khi

Hinh 3.5 — Cong tdc

Cong tic thuc hién chuyén d6i trang thdi khi tic dong
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3.1.3. Giéi han hanh trinh Normally Normally
2 4 1
1
9 J -lm 4
Y
Hinh 3.6 Gidi han hanh trinh dién Hinh 3.7 Gidi han hanh trinh khi - thity

Vi du: tng dung cong tic hanh trinh dé khi dap thing xe thi d&n b4o hiéu sing (hinh
3.8).

Hinh 3.8 Dap thing den 6t6 chdy sdng

3.1.4. Cadm bién
3.1.4.1 Cam bién ti trudng

C4m bi&n tir trudng chi stt dung d€ phadt hién nhitng vat c¢é tir trudng. Cam bién nay
dugc lip dit trén cdc than xy lanh khi nén c6 pit tong tir trudng dé€ gidi han hanh trinh cda
n6 (hinh 3.9).

Az

= {w- =]

1. Nam cham vinh cttu

2 1
a) Chua cam tng ! b) Pa cdm tng

Hinh 3.9 Cdm iing tir truong trén piston
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Vi du: Xdc dinh vi tri 8 ddu va cudi hanh trinh piston bing 2 cdm bién tir trudng gin
trén than xy lanh (hinh 3.10).

& o 0
- ‘

Hinh 3.10 Xdc dinh hanh trinh
bding cam bién tir truong

3.1.4.2. Cam bién biing tia

C4m bién bing tia 12 loai cAm bi&€n khong ti€p xtic. Nguyén tic 1am viéc chi ddi véi
tin hiéu vao l1a dong tia khi nén. Cdm bié€n bing tia dugc ng dung & cédc linh vyc ma cdm
bi€n khong ti€p xtic bing dién khong ddm nhan dugc trong diéu kién moi trudng 1am viéc
khic khe: néng, c6 4n mon héa hoc, Am udt, anh hudng dién truGng, an toan cao,...

Véi cdm bi€n bing tia khi nén thi tin hiéu ra (sau khi cdm nhan dudc vat thé) cé dp
sudt rit nhd. Do d6 ta phai khuéch dai tin hiéu trudc khi dua vao xit Iy diéu khién, thudng
ta ding d&€n bd khuéch dai bing khi nén d€ khuéch dai.

Chii Y: cam bién nay chi cé déi vdi khi nén, khong sit dung trong thity liic.
3.1.4.2.1. Cam bié&n biing tia ré& nhianh

Khi khong c6 vat can thi dong khi nén dugc phdt ra tif ngudn P s& di thing, néu cé
vat can thi dong khi s€ bi ré nhanh qua ctta X (hinh 3.11).

Ap suft cia cira tin hiéu ra X phu thudc vao khodng cdch s giita bé mit diu cdm
bi€n v4i mit vat cdn, s cang nhd thi 4p suat cang 16n.

— |

1 §n x
[_x

T

Hinh 3.11 Cdm bién tia ré nhdnh

)

3.1.4.2.2 Cam bién biing tia phan héi

Khi dong khi nén P di qua khong c6 vat cdn thi diu ra tin hiéu phdn hdi X= 0; c6 vt
can thi tin hiéu X= 1. Pic biét cdm bi€n nay cho tin hiéu X=1 cho ci vat ca dich chuyén
theo huéng doc truc clia cdm bi€n— khodng cdch a va cd huéng vudng géc véi truc —
khodng cédch s (hinh 3.12).

Vi du : tng dung cAm bi€n bing tia phdn hdi d€ x4c dinh dd 1éch cla 2 mép gidy cia
cudn gidy dang chay trén 2 ru 16 (hinh 3.13).
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Hinh 3.12 Cdm bién tia phdn hoi

4.1.4.2.3. Cam bié&n thu phat biing tia
Nguyén ly hoat dong dugc md ta G hinh 3.14

4y 1

*1
1. Cung cép dp LH! H
2. Ngd ra ap (tin hiéu ap) a) | .,
a. Pau thu (4p suat) | I | \
E

b. PAu phdt (dp suat) |
//

b)

Hinh 3.14 Cdm bién thu phdt bdng
X
Vi du: dung cdm bi€n thu phdt bing tia d€ phdt hién tinh trang gdy miii khoan ciia
qud trinh gia cong khoan chi tiét (hinh 3.15).

—EﬁFII—P qP:E

Hinh 3.13 Xdc dinh d¢ 1ech mép gidy Hinh 3.15 Phdt hién gay miii khoan
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4.1.4.3.Cam bi€n cam ng tu

Nguyén tic hoat dong clia cdm bi€n cdm dng tr dugc mo td & hinh 3.16. B) tao dao
dong phat tan s6 cao. Khi c6 vat cdn kim loai nim trong viing dudng stic clia tif trudng,
trong kim loai d6 sé& hinh thanh dién trudng xody. VAt cdn cang gan cudn cdm dng thi
dong dién xody trong vat cdn cang ting, ning ludng bd dao dong gidm din dén bién do
clia bd dao dong sé& gidm. Qua bd so, tin hiéu ra dugc khué€ch dai. Trong trudng hdp tin
hiéu ra la tin hiéu nhi phdn, mach Schmitt trigd s€ ddm nhin nhiém vu nay.

7 4 6
|
i + (BN
B
¢ |n
8 J n 9 EK
—i G | —t — — ——— —
= [ J i ®i [;? ol
| | | |
1 2 3 4 5
Hinh 3.16 So dé mach cdm bién tir Ki hiéu
1. Bo dao dong 2. Bo chinh tin hiéu 3. B so Schmitt trigo
4. B§ hién thi trang thdi 5. Bo khuéch dai 6. Dién dp ngoai
7. On ngudn bén trong 8. Cudn cam iing 9. Tin hiéu ra

Vi du: ting dung cdm bi€n cdm ng tir &€ x4c dinh vi tri hanh trinh clia piston khi nén
— thiy luc (hinh 3.17); hay phat hién 4m kim loai dugc mang di nhd bing tdi dich chuyén
(hinh 3.18).

3

Bdng tdi

!:

Hinh 3.17 Xdc dinh vi tri ddu truc

Hinh 3.18 Phdt hién tdm kim loqi trén bdng tdi
4.1.4.4. Cam bié&n dién dung
Nguyén tic hoat dong clia cdm bién dién dung dugc mo ta & hinh 3.19. Bd tao dao dong sé&
phdt tan s cao. Khi c6 vat cdn kim loai hodc phi kim loai nim trong viing dudng sifc cia
dién trudng, dién dung clia tu dién thay ddi. Nhu vy tan sd riéng clia bo dao dong thay
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ddi. Qua bd so va chinh tin hiéu, tin hiéu ra dudc khuéch dai. Trudng hdp tin hiéu ra 1a tin
hiéu nhi phan, mach Schmitt trigé s€ ddm nhan c6ng viéc nay.

i

|
8 H i n ? @ I
'I:.E,, I_.J]-_"'®—"E>"I—"_ _ -~ |
| T | -+
1 2 3 4 5 |
) cx gen Ki hiéu
Hinh 3.19 Mach cam bién dién dung
1. B¢ dao dong 2. Bo chinh tin hiéu 3. By so Schmitt trigo
4. Bg hién thi trang thdi 5. B§ khuéch dai 6. Dién dp ngoai
7. On nguon bén trong 8. Pién cuc tu dién 9. Tin hiéu ra

Vi du: tng dung cdm bi€n dién dung d€ phat hién d€ gidy cao su mau den niim trén
bing tai di chuyén (hinh 3.20); hay ki€m tra s& lugng sidn phdm dugc déng gbi vao thiing
gid'y c4t tdng biing cdch phat hién vat thé qua 16p vit liéu gidy (hinh 3.21).

Hinh 3.20 Phdt hié¢n dé gidy cao su mau den Hinh 3.21 Kiém tra déng géi sdn phdm

4.1.4.5. Cam bi&n quang hoc

Nguyén tic hoat dong cla cdm bi€n quang dugc md td & hinh 3.22, gdm 2 bd phin:

— B0 phan phit tia hong ngoai;

— B0 phan thu tia hdng ngoai.

Bo phan phat s& phat ra tia hdng ngoai bing didt phat quang va khi gidp vat can thi
tia hdng ngoai dugc phin xa lai vao dau thu. o) tai bd phan diu thu, tia hong ngoai dudc
phdn hdi s& dudc xit 1y, khu€ch dai tru6c khi cho tin hiéu ra.
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11 10 | t—‘9—
' ﬁS |
.~ |TL
12 i P
JL
ey RADH R
| [ | I | . Ki hiéu
v 3t 4l s 6l 7
Hinh 3.22 Mach cdm bién quang

1. B dao dong 2. Bo phdn phdt 3. Bo phan thu
4. Khuéch dai so b 5. Xu ly logic 6. Chuyén déi xung.
7.Hién thi trang thdi 8. Bdo vé ngo ra 9. Pién dp ngoai

10. On ngudn bén trong 11. Khodng cdch phdt hién 12. Tin hiéu ra

Vi du: tng dung cdm bi€n quang d€ d€m s lugng tdm plastic trén bang tai di chuyén
(hinh 3.23); hay phan loai cdc chai c6 hay khong c6 ndp bit kin miéng chai (hinh 3.24).

Hinh 3.24 Phdn loai chai cé hay khong cé ndp
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4.2. CAC PHAN TU XU LY TIN HIEU
4.2.1. Phan tit YES
So @b mach, bang chin 1y, ki hiéu clia phan t& YES dugc trinh bay & hinh 3.25

+245

=
RC
oy R
afq | S
a t PJ) ls:a
Ki hiéu dién| Ki hiéu logic Két cdu thity - khi Ki hiéu thity-khi
So do t thdi
o rans Bdng chdn ly
a Tin hiéu vao a S
0 0 0
L L
L Tin hiéu ra
S 0

Hinh 3.25 Phdn tit logic YES

4.2.2. Phan ti NOT
So dd mach, bidng chan 1y, ki hiéu clia phan t& NOT dugc trinh bay & hinh 3.26.

+24%

. S=a
S 2y \ W
a S I I
Re —3— i p®
oy R at P(t) ls=a
Ki hiéu dién Ki hiéu logic Két cdu thity-khi Ki higu thiiy-khi

So do trang thdi

Bdng chdn ly
a Tin hiéu vao a S
0 0 L
L 0
L Tin hiéu ra
S o

Hinh 3.26 Phdn tit logic NOT
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4.2.3. Phan td OR
So dd mach, bdng chan 1y, ki hiéu clia phin tt OR dugc trinh bay & hinh 3.27.

+24% s=a+b
o
D G % 4
a b . _1>12
R b
o a S= +b
o
Ki hiéu dién Ki hiéu logic Ki hiéu két cdu Ki hiéu thuy - khi

Bdng chan ly

So do trang thdi
I a b S
a 0 _I I_I Tin hiéu vao 0 0 0
0 L L
L Tin hiéu vao L 0 L
b0 o L L L
g L I I I Tin hiéu ra
0 .
Hinh 3.27 Phdn tit OR
4.2.4. Phan ti AND

So db mach, badng chin 1y, ki hiéu ctia phin tf AND dugc trinh bay & hinh 3.28.

m S|=a.

+244

1

a
bose b
b — S arn T
S e SR
oy R b P
© ‘s =a.b
Ki hiéu dién Ki hiéu logic K&t cdu thity-khi Ki hiéu thiiy-khi
So do trang thdi
L Bdng chdn ly
a 0 a b S
Tin hiéu vao 0 0 0
b L m
Tin hiéu vio 01 L0
0 L 0 0
S L -l r ] Tin hi€ura L | L]|L
0

Hinh 3.28 Phdn tit AND
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4.2.5. Phan td NAND
So dd mach, bang chan 1y, ki hiéu clia phan tf NAND dugc trinh bay & hinh 3.29.

+24y b S

O

Ki hiéu thiiy khi 'P

Ki hi¢u dién Ki hiéu logic
So dé tin hiéu Bdng chdn ly
a 5 Tin hiéu vao ’ 2 >
L 0O | L | L
b 0 r Tin hiéu vao i 2 10'
S 3 _I I_I I‘I I_ Tin hiéu ra

Hinh 3.29 Phdn tit NAND

4.2.6. Phan ti NOR
So dd mach, bang chan 1y, ki hiéu ctia phin tt NOR dugc trinh bay & hinh 3.30.

+24

v b
Cr o
Ki hiéu dién Ki hiéu logic Ki hiéu thuy - khi
Bdng chan ly
. L Sodobitinhi¢u al bl s
0 0 0 L
b oL Tin hiéu vao 0 L 0
L 0 0
2 Tin hiéu vao I I 0
S
0 Tin hiéu ra

Hinh 3.30 Phdn tit NOR
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4.2.7. Phan tii nhé Flip-Flop

Nhu chiing da bi€t & cdc phan ti tru6e, khi tin hiéu vao dudi dang xung bi ma't thi tin
hiéu ra cting mat ludn. Phan tif ndy c6 nhiém vu nhd, c6 nghia Ia tin hiéu ra vin dudc duy
tri cho du tin hi€u vao khong con nira.

Hinh 3.31 trinh bay so dd mach, badng chan ly, ki hiéu ciia phin tif nhé 2 cong vao va
mot cong ra.

+24y
@ 0
a— T
bbERrRe, S a |21 E | S b~ S
R REC b 9
o } L -
= &
Ki hiéu dién Ki hiéu logic Ki hiéu thiiy - khi
So doé trang thdi
L Bdng chdn ly
a 0 —l | | Tin hiéu vao alb s
L 0 | 0 | Khong doi
b A
0 I_l | | Tin hiéu vao 0 1L L
I3 L |0 |0
S 0 Tin hiéu ra LIL o

Hinh 3.32 Phdn tit nhd 2 in/ 1 out

Hinh 3.33 trinh bay s dd mach, bang chan ly, ki hiéu ciia phin t nhé 2 céng vao va
hai c8ng ra.

+24% XY
o + g mmemmmmmm a3 a b
T T a oY -
i FTTTTTTT =Y C
a i S| zlp—— !
. b b ¥ ) _:_ >1 oL
i I ! a s
E ¥ i__l_{_ __________________________ : bj__;l: 3
oy
e »
Ki hiéu dién Ki hi¢u logic Ki higu thiy - khi

42



PIEU KHIEN KHI NEN & THUY LUC Chuong 3 — Cdc phén tit dua & xit Iy tin hi¢u

So dé trang thdi

a 5 —l |_| Tin hiéu vao Bdng chan ly
L a |b | X Y
b ) [1 [ 1  Tinhiguvao 0 |0 | Khong ddi
oLt Jo
X L Tin hiéu ra Llolo |L
g L | L | knong acsi
Yy 0 Tin hiéu ra

Hinh 3.33 Phdn tit nhé 2 in/ 2 out

4.2.8. Phan tii thoi gian
- Phin ti¥ thdi gian md tré theo chiéu duong : bi€u dd thdi gian va ki hiéu mo ta §
hinh 3.34.

r ——————————— IA—| X
x5 |f LAWY
! 'R A
|=>— P " )
<>
Ki hiéu thily - khi Biéu doé thoi gian

Hinh 3.34 Phdn tit thoi gian mé tré theo chiéu duong

- Phan tit thdi gian ngit tré theo chiéu duong : biéu dd thdi gian va ki hiéu md td &
hinh 3.35.

IRJ! A -

<+—>

Ki hiéu thity khi Biéu dé thoi gian

Hinh 3.35 Phdn tit thoi gian ngdt tré theo chiéu duong
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- Phan tit thdi gian ngit tré theo chiéu 4m : bi€u dd thdi gian va ki hiéu mo t3 & hinh
3.36.

e PR n
Ki hiéu thiiy khi Biéu do thoi gian
Hinh 3.36 Phdn tit thoi gian ngdt tré theo chiéu am

R e2R [LL] 9oe0et0eteioee
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CHUONG 4

CAC PHAN TU CHAP HANH

> Dongco
Dong co bdnh rdng
Dong co cdnh gat
Pdng co pit tong
» Xy lanh
Xy lanh luc
Xy lanh quay
Mot s6 xy lanh diic biét
> Baitap
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4.1.PONG CO

Pong c¢d c6 nhiém vu bién d6i ning lugng thé ning hay dong ning ciéia lvu chat
thanh ning lugng cd hoc — chuyén dong quay.

Pai lugng dic trung clia dong co 12 do 16n clia mé men xodn ddi véi hiéu 4p suit &
dudng vio va dudng ra xdc dinh vé6i lugng luwu chat can tiéu thu trong mot vong quay q,
1/ph.

Né&u dong co dugc cap mdot luu lugng Q, 1/ph thi van téc quay clia né dugc tinh theo
cong thuc:

0

n=—rmn,, vg/ ph 4.1)
q

Cong suit ma 4p suit luu chi't cung cip cho dong cd dudc tinh theo cong thic:

_0(p,-p,)
No= 612 K (4.2)

Cong suat trén truc dong co:

N=N,p=2\=r2) (19611‘2192)77 . (4.3)

Momen xoidn trén truc quay:

o075V _9750(p = p1)a

=1,59 - . kGm (4.4)
" 61207, 7, q(p,—p,)n. 1,

Heé s6 c6 ich ctia bom:
n=mnMNun (4.5)

N:Mv> N> Ne - hé s6 ¢6 ich clia bom, hé s6 c6 ich thé tich, hé s6 c6 ich thiy luc, hé s&
¢6 ich co khi.
p1, p2 — 4p sudt & dudng vao va dudng ra Ong.

_or
=0 (4.6)

Qr - luu lugng thuc t€;
Q — lvu lugng 1y thuyét.

4.1.1. Pong co banh ring (gear motor)
DPong cd banh ring dugc phan thanh 3 loai: dong cd banh ring thing, dong cd banh
rang nghién, dong cd banh ring chit V (hinh 4.1).
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.0 O

Ki hiéu

a. Boéng co quay 1 chiéu
b. Do¢ng co quay 2 chiéu.

Hinh 4.1 Dong co bdnh rdng

4.1.2. Pong cd canh gat (rotate motor)

Nguyén 1y hoat dong clia dong co cdanh gat (hinh 4.2): luu chit dugc din vao clra 1,
qua ranh vong 2 vao 16 dan luu chat 3. Dudi tdc dung 4p sudt Ién cdnh gat, r6to quay. Luu
chat dudc thdi ra ngoai biing 156 8 (né€u 12 diu thi 16 8 dugc ndi vé bé dau, con khi nén thi
thdi ra moi trudng khong khi).

1 1. Citu néi luu chdt vao
2 2. Ranh vong
3 3. L6 dan luu chdt vao
4 4. Cdanh gat
5 5. Roto
6. Stato
6 7. L6 dén luu chdt
8 8. L6 dan luu chdt thodt ra

Hinh 4.2 Déng co cdnh gat

4.1.3. Pong co pit tong ( Piston motor)

Pong cd pit tong c6 kha ning lam kin t6t hon so véi bom cdnh gat va b4nh ring, bdi
vay dong co pit tong dudc sit dung rong rdi trong cdc hé thong thdy — khi lam viéc & 4p
sult cao.

Phu thudc vao vi tri clia pit tong d6i v4i roto, ¢ thé phan biét dong cd hudng kinh va
hudng truc.

47



PIEU KHIEN KHI NEN & THUY LUC Chuong 4 — Cdc phén tit ch@p hanh

4.1.3.1. Pong co pit tong hudng kinh

Nguyén 1y lam viéc clia dong cd pit tong hudng kinh dugc mo ta hinh 4.3: luu chat
vao khoang 4 tdc dong 4p sudt l1én pit tong 3. Do roto 5 1éch tAm vdi stato 2, nén 1am cho
roto 5 quay tron va luu chat dugc thdi ra qua khoang 1.

4.1.3.2. Pong co pit tong huéng truc

Nguyén 1y 1am viéc cia ddng cd pit tdng hudng truc dugc mo td hinh 4.4: Cac pit
tong (1) dich chuyén song song véi truc ctia roto va dugce dich chuyén duéi ap suit clia luu
chit § clra vao tic dong lén ddy pit tdng. Khi pit tdng dich chuyén tao cho roto (2) quay
xung quanh stato (5) va do roto dugc ndi dia truc quay (4) tao ra chuyén dong quay & truc

(3).

1 2
3
4
5
Hinh 4.3 Dong co pit téng huéng kinh Hinh 4.4 Dong co pit 1t6ng hudng truc
Hinh 4.5 Hinh ddng
Dong co cdanh gat
Hinh 4.6 Dong co pit tong hudng kinh
Vidu:

Mot dong co diu c6 thé tich trong mot vong quay 12 300cm’ va tdc do quay 200
rev/min vé6i ton that 4p sudt 1a 200 bar. Hiéu suit thé tich 12 90% va hiéu suat cd khi 1a
95%. Tinh cong suit clia dong cd.
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- Hiéu suit chung ctia dong co :
No = 0.9%0.95 = 0.855
- Luu lugng ly thuy&t cung cap cho dong co la:

0 =% 4200607/ min
1000

- Luu lugng that clia Ivu chi't vao dong co:
Qm = 60/m, =60/0.9 = 66.7 I/min

- M6men 1y thuyét 1a: T, = DyPu/2

7 _ Db, ~300*107°*200*10°

: =955 Nm
27 2

- M6 men thyc t€:
Thm =T *n=955%0.95 =907 Nm
- Cong suat thyc t&€ diu ra:

Hp=2n*n, *T

=27Z(%)*907=18996Nm/s:19kW

Ta c6 thé tinh todn béng cdch khdc:
- Cong sudt dau ra ly thuyét ciia ddng co:

_Q*P_66.7%200

H
" 600 600

=22.23kW

- Cong sudt dau ra thic ciia dong co:
H,, = H/*ny = 22.23*%0.855 = 19 kW

4.2. XY LANH

Xy lanh ¢6 nhiém vu bi€n d6i ning lugng thé ning hay dong ning cda luwu chi't thanh
ning lugng cd hoc — chuyén dong thing hoic chuyén dong quay( géc quay <360°).

Thong thudng xy lanh dugc 1dp cd dinh, pit tong chuyén dong. Mot s6 trudng hop cé
thé pit tong cd dinh, xy lanh chuyén dong.

Pit tong bat diu chuyén dong khi lyc tdic dong mot trong hai phia clia né( luc 4p suit,
16 xo0 hoic co khi) 16n hon t8ng cac Iyc cdn c6 hudng ngudc lai chiéu chuyén dong ( luc ma
sdt, phu tai, 10 xo, thuy dong, luci...).

Xy lanh lyc dugc chia lam hai loai: xy lanh luc va xy lanh quay. Trong xy lanh luc,
chuyén dong tuong ddi giita pit tdng vdi xy lanh 1a chuyén dong tinh ti€n. Trong xy lanh
quay chuyén dong giita pit tong véi xy lanh 1a chuyén dong quay. Géc quay thudng nhd
hon 360°.
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loai vong dém.
F, [N] Luc can 10 xo.
4.2.1.3. Xy lanh tac dung kép
Ap lyc tdc dong vao xy lanh kép theo hai phia (hinh 4.9).

12 3 458 1. Piston 7. Ndp xy lanh
2. Bém kin piston 8, 13. Cita luu chat
3. Truc piston 9. Than xy lanh
4. Ddn hudng truc 10. Budng truc
5.Pém kin truc 11. Budng piston
1312 1 w 8 87 6. vong chdn bui 12. D& xy lanh

Hinh 4.9 Xy lanh tdc dong kép

Hinh 4.11 Xy lanh khi nén
Cé truc dan hudng

Hinh 4.10 Hinh cdt khong
gian ctia xy lanh khi nén

Né&u khong tinh d&€n Ivc ma sdt, lvc chuyén dong trén can pit tong dugc tinh theo
cong thuc:
F=p.A (4.8)
P — 4p suat chat 1ong;
A — dién tich 1am viéc cua pit tong.
Dién tich 1am viéc cia pit tdng phia khoang pit tong dudc tinh theo:

B D>
4

A

4.9)

D — dudng kinh cia pit tdng dong thdi cling 1a dudng kinh trong cda xy lanh.
D6i véi khoang can, dién tich 1am viéc clia pit tdng dugc tinh theo cong thifc:
_m(D*-d?)
4

A (4.10)
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d — dudng kinh cin pit tong.
Thé tich lam viéc ctia xy lanh dugc tinh theo cong thifc:

V=A.H:E (4.11)
p

H - 1a khodng chay cua pit tong.
Van tdc chuyén dong cda pit tong phu thudc vao luu lugng Q va dién tich lam viéc F
ctia pit tobng. N&u khong ké dén ro ri:

VvV =

Q 4.12)
A

Vidu:
Cho cd c4u ép thly luc nhu hinh 4.12. Hay tinh Lyc tdc dung (F) va thdi gian (t) cia hanh

trinh ép.
D =50 mm I — *“— q=381I/ph

—™ fee— p1 = 15 bar

H =250 mm r

-+—p, = 10 bar

Gidi:
1. Goi F 1a lyc tdc dung 1€n piston.
Phuong trinh cin bing luc:

f+E+F2=O
Suy ra: F=F -F
D’ B 7zD2_7rd2
4 V4 4 )72
2 2 2 2
:57zf +107;d :57z(04.105) +107z(04.1025) _1470(N)

2. Thai gian t cda hanh trinh ép.
Goi v 1a van t&c clia piston ép

Ta co: Q:\/.AlzéA1

L*A,  2.5%71%(0.5)%*60
= =

0 e =3.68(s)

Suy ra:

52



PIEU KHIEN KHI NEN & THUY LUC Chuiong 4 — Cdc phén tit ch@p hanh

4.2.1.4. Xy lanh quay
Xy lanh quay c6 kha ning tao momen quay rat 16n. G6c quay phu thudc vao sd cdnh
gat clia truc. PGi v6i xy lanh ¢6 mot canh gat, géc quay c6 thé dat 270 — 280° (hinh 4.12).

Hinh 4.12 xy lanh quay thity Hinh 4.13 Xy lanh quay khi

Hinh 4.14 Két cdu xy lanh quay khi nén

Gi4 tri 1y thuyét momen quay M va vin tdc géc trén truc xy lanh c6 thé tinh theo
cong thuc:

Ap(D-d)o D+d _Ap.b

M=PR=ApF.R= . (D?-d?) (4.13)
2 4 8

__ 8

w—aﬂ) (4.14)

Trong do:
P — luc 4p sudt tdc dong 1én canh gat;
R — khodng cdch tif trong tAm dién tich 1am viéc clia cdnh gat dén tAm quay;
Ap — chénh 1éch 4p suit giita hai phia c4dnh gat;
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F — dién tich lam viéc ctia canh gat;
D — dudng kinh trong cia xy lanh;
d — dudng kinh cua truc 1dp canh gat;
b — chiéu rdng cdnh gat ( theo chiéu dai xy lanh).
Néu st dung nhiéu cdnh gat thi mé men quay sé ting vdi s6 1an biing s6 cdnh gat,
nhung géc quay sé& gidm vdi s6 1an nhur thé.

__ 8
M :ZATI)J:).(Dz—dZ) (D—m)

Z — s8 c4nh gat.

Vidu:
Mot tay may mot khau diing d€ gidp san phdm c6 khdi lugng m = 100 kG tlir mot bing
tdi nay sang mot bang tdi khic véi

K R o m Théan tay may (khau)
goc quay la 180°. Chi€u dai cua cinh A

tay L = 750mm, trong lugng cla FHH— — — — — I “:“:
canh tay m, = 25kG. Cho biét st EHH— — — — — ] 222
dung xy lanh quay thdy luc véi cac

thong s6:D = 100mm; d = 35mm; b = Khé6p xoay tay mdy ndi véi truc dong co

80mm. D6 chénh 4p suit dau giita
cdc cdnh gat la bao nhiéu?
- Trong lugng clia khoi lugng m:
Pn=mg=100%*9.81 =981 N
- Trong lugng ctia than tay mdy :
Pi=mg=25%9.81 =245.25 N
- MOmen truc quay
M =L*m + m*L/2
=0.75%981 + 0.375%245.25
=827.72 Nm
- Do chénh 4p dudc xdc dinh:

~ 8M ~ 8+827.72 ~
Z*b*(D*—d*) 2%0.08*[(0.1)>—(0.035)*]

Ap 47.2 bar

4.3.MOT SO XY LANH PAC BIET.
4.3.1. Xy lanh long

Xy lanh 16ng 12 mot loai xy lanh Ivc gdm nhi€u xy lanh va pit tong 16ng dong tim véi
nhau. Khodng chay ctia xy lanh 16ng 14 bing téng khodng chay ciia céc pit tong.

Xy lanh dudc st dung trong cic trudng hgp can khodng chay 16n nhung khong gian
khong cho phép 1dp dit mot xy lanh dai.
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Hinh 4.15 s6 dd két cidu xy lanh
16ng hai xy lanh. Khoang trong cdia cin
2 pit tong 16n 5 1a xy lanh cida pit tong 4.
Can 1 cha pit tdng 4 ndi vdi phu tdi. Khi
cAp chit 1dng cé 4p sudt vao khoang
phdi e xy lanh 3, chit 16ng s& dong thdi
di qua 10 6 vao khoang ¢ clia xy lanh bé
2. Do tdc dong cia chit 1dng c6 4p suat,
cd hai pi tong 4 va 5 sé chuyén dong
sang trai.

43.2 Xy lanh ¢6 him cudi khoang
chay

& giai doan cudi khodng chay, khi
pit tong cham 1&én bé mit diu cla xy

Hinh 4.15 Xy lanh long

lanh c6 thé giy ra va dap né€u van toc dich chuyén cida pit tong 16n, dic biét d6i v6i nhitng
pit tdng xy lanh c6 khdi lugng 16n. PE tranh hién tugng nay, & cudi hanh trinh pit tong mot
s6 xy lanh dudc ldp dit thém phan tif gidm chin & cudi hanh trinh (hinh 4.16).

4.3.3. Xy lanh c6 vi tri pit tong trung gian.

Hinh 4.17 so d6 k&t cdu xy lanh ¢ vi tri
trung gian cia pit tong. Xy lanh c6 hai pi tong, pit
tong tht nhat c6 dudng kinh D, ndi vé6i cin 4,
con pit tong thd hai ¢c6 dudng kinh D, trugt ty do
trong xy lanh 1 va trén can 5. Khi cAp chat 18ng
vao khoang a; § giai doan dau clia chuyén dong,
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=7rD2 )

0 )

7id;
= 2;}71:

F
? 4 4

dién tich lam viéc cta pit tdbng 1a F, ; sau
khi pit tong 2 dich chuyén dén cit clia xy
lanh, dién tich lam viéc s€ con la f,. Khi
cip chat 16ng vao khoang b, dién tich lam

viéc la Fy.

Hinh 4.18 Hinh ddng xy lanh
thity luc

”(Dlz - dlz).

D2

Giam chén

Hinh 4.16 Xy lanh c6 gidm chdn

12 3

Y Y

4

N b
g ()

d1

a { b

Hinh 4.17 Xy lanh cé6 vi tri
trung gian cua pit tong.
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PIEU KHIEN KHI NEN & THUY LUC Chuong 4 — Cdc phén tit chdp hanh

BAI TAP CHUONG 4
Bai I:
Cho co cAu xy lanh truyén Iyc nhu hinh BT4.1 v v
Véi: Q = 161/min L l
D = 120mm |_F
d =40mm >
p =25 bar — 1 |
1. Xdc dinh lyc tdc dung 1€n piston. * + >
2. X4c dinh van tdc cla can piston. Hinh BT4.1
Bai 2:
Cho xy lanh truyén luc c6 piston bic nhu hinh BT4.2
Véi: Q =251/min
D =160mm + 2 3
d = 80mm |J' T L
D; = 100mm 1
p = 35 bar D d Di
1. X4c dinh van t6c va luc ddy cla piston trong céc L r
trudng hgp sau: .
- Khi c&p chat Idng vao ctta s6 1 Hinh BT4.2
- Khi cip chat 1dng vao ctia s6 2
- Khi cap chat 16ng vao ctra s6 1 va 2
- Khi c4p chat 1dng vao cla s6 3
2. Pua ra nhan xét.
Ots:
Bai 3:
Ngudi ta ding mot xy lanh thdy luc d€ ning mot chi€c 6 to6 (hinh
BT4.3) c6 trong lugng 1000 kG 1én khdi mit dat d€ bio dudng véi van
tdc nang 12 800mm/min. Cho dudng kinh cda piston D = 0.25m. Xdc
dinh 4p suat va luu lugng clia ddu tdc dung. «—D
4_
Bai 4: Hinh BT4.3

Mot xy lanh thiy luc ¢6 dudng kinh xy lanh 200mm va dudng kinh
piston 140mm. Van t&c¢ piston dudi ra 12 5m/min, tinh:

1. Gi tri luu lugng cung cip (Qg)

2. Gid tri lvu lugng ctia budng x4 khi dudi (qg)

3. Van toc giat lbi cha piston v6i luu lugng Qg

4. Gi4 tri luu lugng budng x4 giat i (Qg)
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THIET BI PONG LUC HOI NUGC TAU THUY

PHAN 1. CHU TRINH THIET BI PONG LUC HOI NUGC

I. CHU TRINH THIET BI PONG LUC HOI NUGC CG BAN - CHU TRINH
RANKIN

Chu trinh thiét bi dong luc hoi nuéc dang ngay cang dudgc st dung rong rdi trén tau thuy,
nhit 13 cdc tdu 16n chd dau, vi chu trinh ¢6 kha niing sinh cong 16n va cdc thiét bi phu trén
tau dudc lai bdi cdc dong co hoi nudc nén an toan trong khai thac. Ngoai ra chu trinh thiét
bi dong lyc hdi nuéc cho phép st dung dudc ning lugng nguyén ti-ngudn ning luong ddi
dao cta tuong lai.

Chu trinh thiét bi dong Iuc hdi nu6c cd ban 1a chu trinh Rankin. Chu trinh Rankin c6 2
qué trinh nhan nhiét va nha nhiét 12 2 qua trinh ding nhiét nén gin gidng véi chu trinh
Cédcnd, Chu trinh Rankin con ¢6 qud trinh ngung hoi hoan toan, nén khic phuc dudc nhuge
dién ctia chu trinh Cdcnd 13 ngung hdi khong hoan toin do d6 thiét bi cAp nuSc vao ndi hdi
to, ning, tiéu tén nhiéu ning lugng cho viéc cAp nudc vao ndi hdi.

1. So @b nguyén Iy cia chu trinh Rankin

BSH CV

BN

(=)
N

Hinh 1.1. Chu trinh thiét bi déng luc hoi nudc co bdan — chu trinh Rankin
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NH - ndi hdi, BSH - bd say hoi (bd qud nhiét)
TBH - tudc bin hdi, BN — bimh ngung, B - bom

P ) T

TN
N
3 2 /_03 | ;

x=( =1 v

i

Hinh 1.2. Chu trinh dong lyc hoi nudc co bdn trén do thi P-V, T-S

2. Nguyén Iy l1am viéc cta chu trinh Rankin

Chu trinh thiét bi dong luc hoi nudc co ban bao gdm cdc qu4 trinh sau:

Qud trinh 4-4’-5-1 12 qud trinh x4y ra trong ndi hoi va bd siy hdi. Qud trinh nay bao
gdm céc giai doan:

- Giai doan 4-4’, nudc trong ndi hoi tr di€m 4 nhan nhiét, nhiét do clia nudc tdng tu

t; d€n nhiét do6 sdi ty = t,, 4p sudt cia nudc khong thay d6i ps= ps= px.

- Giai doan 4’-5, nudc trong ndi hdi ti€p tuc nhan nhiét d€ hod thanh hoi, § giai doan
ndy ap sudt va nhiét do cla nudc khong thay ddi ps = ps = pn; te= ts = t,. Nhiét lugng
nudc nhan duge chi d€ 1am bi€n ddi nudce tir pha 16ng sang pha hdi.

- Giai doan 5-1, hoi nudc bdo hoa kho ti€p tuc nhin nhiét & bo sy hoi (BSH) lam
nhiét d6 clia nudc ting 1én tir ts dén t;, 4p sudt cia hoi nudc khong thay ddi ps = pn.
B0 sdy hdi dugc dit ngay bén trong ndi hoi.

Qu4 trinh 1-2 12 qué trinh gidn nd sinh cong cla hoi nudc trong tude bin (TBH). Qu4
trinh ndy dudc coi 1a doan nhiét dq = 0, s = const. Nhiét d) cta hdi gidm tr t; xudng tp, 4p
sudt ctia hdi gidm tr p; xudng po.

Quad trinh 2-3 1a qud trinh ngung ty hdi nudc & binh ngung (BN). Hoi nudc nha nhiét
ngung tu trong diéu kién 4p suit va nhiét d6 khong ddi: p, = ps = px (px = dp suit binh
ngung); tr = ts.

Qud trinh 3-4 13 qu4 trinh bon nudc vao ndi hdi & bom (B). Trong qud trinh 3-4 4p sudt
clia nudc ting 1én tir p3 d€n pa, coi qud trinh bom khong c6 ton that nhiét dq = 0; s = const.
Trong thuc t€ nhiét dd clia nudc trude va sau khi bom thay d6i rat it, t; = ty, vi viy trén dd
thi T-S ¢6 thé coi diém 3 trung v6i di€m 4. G nhiéu dd thi thudng vé& diém 3 = 4 trén T-S.

3. Cac thong sé co ban cia chu trinh

Céc thong s6 co ban cia chu trinh bao gdm:
- Cong don vi sinhra: 1 =1 - i, [kl/kg]
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- Cong C'pr vao cho bom nudc ndi hai: Iy = i4 - i3 [kJ/kg]
- Nhiét lugng cip vao chu trinh tai ndi hdi va bd siy hoi q; = i; - is [kJ/kg]
- Hiéu suit cta chu trinh
Hiéu suat clia chu trinh dugc tinh bing ty s6 giita cong sinh ra trong chu trinh (1) va
ning lugng cAp vao dé thitc hién chu trinh (q; + 1)
[ i, —1, -

n = = . . .. .

q,+1ly i—i, i, -0y 0 -1
I, —1
no=-—r

L=

- Sudt tiéu hao hoi d
Suit tiéu hao hoi d 13 lugng hdi nuée can thiét luvu dong trong chu trinh d€ sinh ra 1 don
vi cong:

d= % = ! [kg/kJ]; [kg/kW.s]

L=

J 36100 _ 3600

[ke/kW.h]

L=

4. Céc yé&u té anh huéng dén hiéu suit nhiét ciia chu trinh thi€t bi dong luc hoi nuée
T biéu thic tinh hiéu suit ctia chu trinh

L=

771‘ = . .
i, —1,
Ta thay:
1, phu thudc vao iy, 1, va is; nhu vdy hiéu sudt clia chu trinh thi€t bi dong Iyc hdi nudc
phu thudc vao céc thong sb trang thdi clia hoi nuée & cac diém 1 va 2. Hinh 1.3. thé hién
dnh hudng cda py, t;, p> d€n cong sinh ra 1 va hiéu suit 7,

f — —r1
1II t
L 1

=1

Hinh 1.3. Anh hudng ciia p,, t;, p> dén hiéu sudt nhiét n, cia thiét bi dong luc hoi nudc
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Tu hinh trén ta co6:

Khi giit nguyén ty, p, ting p; dé€n py- ; cong chat gidn nd sinh cong theo dudng 1°-2’. Do
dudng ding 4p & ngodi viing hdi bao hoa ddc hon dudng ding dp & ving hdi bdo hoa nén
doan gidn nd sinh cong I’ = i;- iy > 1=1i; - i va do d6 hiéu sult nhiét ca chu trinh ting
1én.

Khi giif nguyén pi, p, tdng t; dén t;-; cong chat gidn nd sinh cong theo dudng 17°-2”. Do
dudng ding 4p & ngoai viing hdi bdo hoa ddc hon dudng ding 4p & viing hoi bio hoa nén
doan gian ng sinh cong I’” =iy - ip» >1=1; - i, va do d6 hiéu suat nhiét cua chu trinh tdng
1én.

Khi giit nguyén py, t; gidm p, dén py; cong chit gidn nd sinh cdng theo dudng 1-2°°°. Ta

thdy ngay ring: cong I’”> =1i; - ip» >1=1; - i va do d6 hiéu suit nhiét ctia chu trinh ting
1én.

K&t luan: khi 4p suit, nhiét do hoi vao tudc bin ting 1én va khi 4p suat hoi ra khéi tude
bin gidm di thi hiéu sudt clia chu trinh thié€t bi dong luc hoi nudc sé ting 1én, vi vay & hé
dong luc hdi nuée hién dai thudng sit dung hoi ¢6 dp suét cao p; > 200 at va nhiét do cao t
= 600 + 650°C, 4p sudt binh ngung rat thap va 13 4p sudt chian khong p, = 0.03+0,04 at.

Ngoai viéc ting thong s6 dau vao clia tude bin py, t; gidm thong sd diu ra clia tudc bin
p2, trong thyc t& dé ting hiéu qua 1am viéc clia chu trinh ngudi ta con st dung céc chu trinh
hoan thién nhu: chu trinh c6 qud nhiét 1an 2, chu trinh hdi nhiét, chu trinh cAp nhiét, cip
dién v.v...

II. CHU TRINH CO QUA NHIET LAN 2

1. So d6 nguyén Iy
S db nguyén ly cda chu trinh thiét bi dong luc hdi nudc c¢6 qua nhiét 1an 2 dugc thé
hién trén hinh 1.4 va 1.5.

2. Nguyénly lam viéc

Nguyén 1y 1am viéc cda chu trinh thi€t bi dong lyc hdi nuéc c6 qué nhiét 1an 2 ciing
giéng nhu clia chu trinh thi€t bi dong Iuc hoi nudc co ban, & diy c6 thém bo qua nhiét 1an 2
va hai tudc bin: tudc bin thdp 4p va tudc bin cao p.

Hoi sau khi gidn nd doan nhiét tir 1 dé&n a tai tudc bin cao 4p (TCA); dudc dua vé bd qud
nhiét 1an 2 (BSH2), nhiét do cda hoi ting tr t, d&n tp. Qud trinh a-b trong bd qud nhiét 1an 2
c0 2 giai doan:

- hoi nu6c bio hoa 4m sau khi gidn nd § tudc bin cao 4p nhin nhiét d€ hod hdi hét

thanh hoi bao hoa khd, trong giai doan niy dp sudt va nhiét do hoi khong thay d6i,

- sau d6 hoi bdo hoa kho ti€p tuc nhan nhiét d€ ting nhiét dd tir t, dén t, trd thanh hdi

qud nhiét trong diéu kién ding 4p.

Qui trinh 8 BSH2 14 qud trinh ding 4p.

Hoi qud nhiét sau khi ra khdi bo qué nhiét 1an 2, dudc dua vao Tudc bin thap 4p (TTA)
ti€p tuc gidn nd sinh cdng. Chu trinh ti€p tuc thyc hién giéng nhu & chu trinh cd ban.
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BSH1 .1ESH2[

Y
TCA TTA %
i‘ 5
NH a
t 2
EN
{4
B 3
N

N

Hinh 1.4. Chu trinh thiét bi dong luc hoi nudc cé qud nhiét lan 2

Trén hinh 1.4 ta c6:
BSH2 12 b qué nhiét 1an 2, hay con goi 12 bd siy hoi 1an 2.
TCA — tudc bin cao dp
TTA — tudc bin thap 4p.

P

4I

3 2 /3 2
z= =

=0 =1 v

Hinh 1.5. Biéu dién chu trinh thiét bi dong lyc hoi nudc c¢é qud nhiét lan 2 trén do thi P-V va
do thi T-S
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3. Hiéu suit nhiét ciia chu trinh
Hiéu sudt nhiét clia chu trinh dudc tinh bing ty s6 giita cong sinh ra trong chu trinh
(1;41,) va ning lugng cap vio d€ thic hién chu trinh (q; + qp+lg).
1; - cong sinh ra & tudc bin cao d4p, 1 =11,
1, - cong sinh ra & tudc bin thip dp, L= iy-is,
q: — nhiét lugng cAp vao ndi hoi va bo sdy hai 1, q;=ij-is,

qr> — nhiét lugng cap vao bd siy hoi 2, qr: = ip - 1a,
lIg - cong cffp vao cho bom nuéc ndi hoi, g =i - is.
Do d6:

L+1, i —i,+i, —1, L=+, -,

t - . . . . . . . . . .
q,+q,+l, i —i,+i,—i+i,—i, i —i,+i,—1i,

I, —1,+1, —1i
4 2 b a
77t—.

i ) +lb -1,

Viy so véi hiéu sudt nhiét cla chu trinh Rankin, chu trinh c6 qud nhiét 1an 2 dat hiéu
suit 16n hon. Ngoai ra chu trinh con cho phép khong phdi quéd nhiét cho hoi qud cao &
BSHI1, khong 1am 4nh huéng qud nhiéu dén do bén clia thép ndi hdi, chu trinh cling ddm
bdo dd 4m ciia hoi sau khi gidn nd trong tudc bin khong qud 16n, tranh cho cédc ting cudi
ctia tudc bin khong bi thuy kich:
y2 < y» va y<12+14%,

X2 > Xp va X > 86+88%.

4. Suit tiéu hao hoi

1 1
= =——— [kg/kJ]; [kg/kW.s]
L+, i —i,+i, —1,
J 3600 _ 3600 [Ke/KW h]

LAl d—iy i, i,
[II. CHU TRINH THIET BI PONG LUC HGI NUGC CO HOI NHIET

Chu trinh thi€t bi ddng luc hdi nuc c6 hdi nhiét c6 vu di€m 13 1am ting hiéu sudt nhiét
ctia chu trinh co ban.

Nu6c ngung trong chu trinh thiét bi dong Iyc hdi nudc ¢ hdi nhiét trude khi bom vé nodi
hdi duge hAm néng bing hoi trich tir cdc tang gifta clia tudc bin.

1. So d6 nguyén ly

S db nguyén ly ctia chu trinh thiét bi dong luc hdi nuSc ¢ hodi nhiét dugc thé hién trén
hinh 1.6. va 1.7.
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BSH CV
,T‘ TEH %
5
a
NH =3
':1 L 2
BN
14
3
B3 B2 Bl

: f
—@llli%-l

Hinh 1.6. Chu trinh thiét bi dong luc hoi nudc cé qud nhiét lan 2

Trén hinh 1.6. ta co:

- I; II - C4c bau hdi nhiét.
- BI1;B2; B3 - Cdc bom nuéc ndi hai.

AN

4I

1

=1

2,
A
2

"

v

Lh

=1

Hinh 1.7. Biéu dién chu trinh thiét bi dong luc hoi nudc cé qud nhiét lan 2 trén do thi P-V, T-S

2. Nguyénly lam viéc
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Hoi nudc tir di€m 1, gidn nd doan nhiét trong tudc bin dén diém 2. Trong qu4 trinh gidn
nd ctia hoi nudc tir 1-2, tai di€m a trich mot phan hdi G, dwa dén bau hdi nhiét 11, tai diém d
trich mot phﬁn hoi Gq dua dén bau hoi nhiét 1.

Nudc tir bAu ngung dugec bom B1 bom vao bau hoi nhiét I (doan 3-f). Nudc tir bau hoi
nhiét I dugc bom B2 bom viao bau héi nhiét II (doan e-c). Nudc tir bau hoi nhiét 1I dudc
bom B3 bom vio ndi hdi (doan b-4).

Tai cdc bau hdi nhiét I, II nudc cAp vao ndi hdi dugc hAm néng bdi hoi trich tir cdc ting
giffa clia tudc bin.

3. Hiéu suat nhiét cda chu trinh
Hiéu suit clia chu trinh dugc tinh biing ty s& giita cong sinh ra trong chu trinh va ning
lugng cap vao d€ thic hién chu trinh (q; +1g,+1s2 +Lg3).
Cong sinh ra cda chu trinh bang:
I=T+lag+ 142
=11 - 1y + (1-Ga)(ia -1a) + (1-Ga -Ga)(1a - 12).
G, — lugng hoi trich ra cho bau hoi nhiét I1.
Gq— luong hoi trich ra cho bau hdi nhiét I.
Viy:
1=1; — Gala - Gq iga— (1-G, — Go)ia.
(1-G, - Gyg) = Gy — Iuu lugng clia nude ngung tu tai bau ngung (hdi nude ra khdi tudc bin).
I= il - (Gaia + Gy id+ Gng 12)

qi =1 - g,
Igy = if - 13,
lB2 = ic - iea
1]33 = i4 - ib.

il - (Gaia + Gdid + Gngi2)
n =

iy =iy i, —i, i~
G., G4 dudc tinh theo phuong trinh cin bing nhiét cia bau hoi nhiét I va II
Tai biu hdi nhiét I ta ¢6: Gy (i - iv) = (1-Ga).(ip - ic)

i, —i. i, —i

G _ — C

a . . . . . .
la_lb+lb_lc 1 —1

Tai bau hdi nhiét I ta ¢6: (1-G, - Gg)(ie-if) = Ga(ig-ie)
Tir G, va phuong trinh trén ta c6 thé tinh dugc Gq.

o -GG ~i) (=G, ~i)

d

iy =i, +i,—1i; iy =i,

Ap dung chu trinh ¢6 hdi nhiét hiéu suit nhiét clia chu trinh ting 1&én 7+12%.
Chu trinh thiét bi dong luc hdi nuée hién dai hién nay c6 8+9 cAp hdi nhiét.
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4. Uu di€m cda chu trinh hdi nhiét
- Ting dugc hiéu suat cia chu trinh dong luc hoi nuéc.
- Ludng hdi nuéc & cdc ting cudi tudc bin gidm di, do d6 kich thudc & phan sau cla
tude bin (phan thap 4p) gidm di, tudc bin d5 kdng kénh hon.
- Gidm dugc kich thu6e ctia bd hAim mudc tiét kiém trong ndi hdi.

IV. CHU TRINH CAP NHIET, CAP PIEN
1. So @b nguyén Iy

+1
B:H1 _V
TEH %
,tﬁ
12
NH
B
L d 3
(=

N

Hinh 1.8. Chu trinh cdp nhiét, cdp dién

BDN - Biu diing nhiét.

Trong chu trinh c4p nhiét, cap dién khong c6 bau ngung, hoi nude sau khi gidn nd & tude
bin dugc dua vao bau diing nhiét, nhd nhiét ngung tu. Mot phan nhiét thdi cia hoi nudc q»
dudc st dung cho cdc muc dich him sdy.

2. Hiéu suit nhiét cda chu trinh
_ I +q, _h7h +4q,
q, +1; I, —1,

g, 12 phan nhiét thdi ctia hoi nu6c tin dung dugc trong bau diing nhiét.

t
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Nhu vay do tin dung dugc mot phan nhiét thdi clia hoi nudc & trong biu ding nhiét nén
chu trinh c4p nhiét, cAp dién c6 hiéu suit nhiét cao hon chu trinh cd ban, trong thuc t&
n, =70+75%.

Lo,

\qE

Hinh 1.9. Biéu dién chu trinh cdp nhiét, cap dién trén dé thi T-S

Chu trinh cAp nhiét c4p dién chi ding dugc cho hé dong luc hoi nudc c6 cong suit nhd
va vira, vi 4p suét cudi qud trinh giin nd sinh cong cao (thudng cao hon 4p suat khi quyén).
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PHAN IL NOI HOI TAU THUY

CHUONG 1. GIGI THIEU CHUNG VE NOI HOI TAU THUY

Noi hdi tiu thuy cé nhiém vu cung cip hoi nudc cho mdy chinh, mdy phu va cho cdc
nhu ciu ham siy, sinh hoat trén tau.

Hé thong ndi hoi tiu thuy bao gdm: Ndi hdi, thi€t bi budng ddt, thiét bi thong gié, thiét
bi cAp nudc, thiét bi cip chit d6t, thiét bi tw dong diéu chinh qud trinh 1am viéc ctia ndi hoi,
céc thiét bi do ludng va ki€m tra ctia ndi hdi. Qud trinh sinh hdi trong ndi hoi dudc thé hién
trén d6 thi i—t (hinh 2.1).

I. QUA TRINH SINH HGI TRONG NOI HGI TAU THUY

fx:g

> t[“C]

Hinh 2.1. Qud trinh sinh hoi trong néi hoi tdu thuy biéu dién trén do thi i-t

Trén db thi i-t bi€u dién 2 qua trinh sinh hoi trong ndi hoi § cdc 4p suat khac nhau py va
pn, ta co: pn < pN-
Qud trinh 4-4°-5-1 12 qu4 trinh sinh hoi trong ndi hdi c6 4p sut px.
Qud trinh 4-4°"-5°-1" 13 qué trinh sinh hoi trong ndi hdi c6 dp sudt py-.
DPoan 4-4’ va doan 4-4"’ 1a cdc qud trinh dun nu6c dén nhiét dd sdi & cdc 4p suat khdc nhau.
DPoan 4’-5 va doan 4”°-5’ 1a cdc qud trinh nudc nhan nhiét d€ hod thanh hdi.
DPoan 5-1 va doan 5°-1’ 1a cdc qua trinh qud nhiét cho hoi nudc & bo sdy hoi.

So sdnh qud trinh sinh hoi trong hai ndi hoi ¢6 4p suat khdc nhau ta c6:

Né&u nhiét lugng cap vao la nhu nhau q; = iy - ig= iy° - i4. ta ¢ i; = i;-. Khi d6 Ta thdy &
noi hoi 4p sudt thap hon c6 bé mit dun s6i nhd hon (4-4’ < 4-4’’), bé mit hod hdi 16n hon
(4°-5 > 4°°-5") va bé mit qud nhiét nhd hon (5-1 < 5°-1").
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Gid thanh ché tao 1m” clia bé mit dun s6i nhd hon nhiéu gid thanh ché tao 1m” clia bé
mit hod hdi, nén diing ndi hoi thong sd cao sé kinh t& hon.

Mt khéc khi cliing nhiét Iugng c4p vao qy, thi nhiét d6 hdi sdy & ndi hoi 4p sudt cao hon
s€ cao hon (tp> > ty).

I. CAC THONG SO CHINH CUA NOT HOI TAU THUY
1. Ap suét hai: py [at; kG/em?]

Ap sudt hdi py 12 dp sudt ctia nude va hoi trong ndi hoi. Vi cdc muc dich khdc nhau ndi
hoi sinh ra cédc loai hoi khac nhau nhu:

- Hoi qué nhiét, ding @€ cung cAp cho hé dong lyc chinh.

- Hoi gidm sdy, dung d€ cung cip cho cdc may phu.

- Hoi bio hoa, ding d€ cung cip cho cdc mdy phu va nhu cau sinh hoat.

Do d6 ta c6 thé phan ra céc loai 4p suat khac nhau:

- Ap sult hoi bdo hoa py .

- Ap sulit hoi gidm sdy pgs.

- Ap sult hoi say ps.

Bé qua cdc t0n that trong ndi hdi, ta c6 thé coi py = Pgs = Phs.

Trong thuc t&, do c6 tdn thit nén 4p suit hoi sdy bao gid ciing nhd hon dp suit hdi bao
hoa mot it (khoang 1+4 at).

2. Nhiét do hei: t [°c]
Ta c6 3 loai nhiét do hoi
- nhiét do hoi bao hoa t; 1a nhiét do hoi trong bau ndi,
- nhiét d hoi qud nhiét ty, (tys) 12 nhiét d6 hoi ra khdi bd s&y hoi,
- nhiét d hoi gidm sdy t,, 12 nhiét d§ hoi ra khoi bd gidm say.

3. San lugng hoi: Dy [T/h; kg/h]
Sén lugng hoi Dy 1a lugng hdi sinh ra trong mot don vi thdi gian. Ta c6 cdc loai sidn
lugng hoi sau:

- Sdn lugng hoi dinh mic Dy, 12 lugng hoi I6n nhat sinh ra trong mot don vi thdi gian,
trong diéu kién ndi hoi 1am viéc 6n dinh, lau dai.

- San lugng hai cuc dai Dy, 1a Iugng hoi 16n nhat cho phép ndi hoi ¢6 thé sinh ra trong
mdt khodng thdi gian nhat dinh.
Dpmax = 1,25+1,4 Dan
S&n lugng hoi dinh myc c6 th€ tinh bing: Dgm = Dx + Dy + Dgs

Dy — san lugng hdi bao hoa [kg/h].

Dy — sdn lugng hdi say [kg/h].

D, — sdn lugng hoi gidm sdy [kg/h].

4. Nhiét lugng c6 ich: Q; [kJ/h, kcal/h]
LA nhiét lugng diing d€ dun sdi, hod hoi nuée va qua nhiét cho hdi trong ndi hoi.
Ql =Dy (ix - inc)x + Dgs( igs - inc) + Dhs(ihs - inc)-
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ix, 1gs, ihs — Entalpi cla hoi bdo hoa, hoi gidm sy, hdi sdy [kI/kg; kcal/kg].
in. — Entalpi ctia nudc cap [kl/kg; kcal/kg].

5. Hiéu suit ctia noi hoi 7, :

0

Ny = B—IP = nhiét lugng hitu ich/nhiét lugng cap vao.
H

Ql = Dy (ix'inc)+Dhs(ihs'inc)+Dgs(igs'inC) [kcal/h],

B — lugng chit d6t cAp vao trong ndi hoi [kg/hl,

Q/ - nhiét tri thap ctia nhién liéu [kcal/kg].

6. Dién tich bé mit hap nhiét: H [m’]

La dién tich bé mit kim loai tinh vé phia khi 10 cta vdch 6ng, clia 6ng nudc sdi, ong
ham nudc ti€t kiém, 6ng sy hoi, dng sudi khong khi hodc clia 6ng Iira, hop Iira, budng dot
h4p nhiét ctia khi 10 trao cho nudc dé€ ho4 thanh hoi.

Ta c6 cic loai bé mit hap nhiét sau:

- Bé& mit hap nhiét biic xa Hy 12 bé mit hap nhiét quanh budng dot tiép xic tryc ti€p véi
ngon lfa c6 nhiét do cao, hinh thic trao ddi nhiét chii yé&u la bifc xa nhiét.

- Bé& mit hap nhiét d6i lvu Hq 12 bé mit hap nhiét & xa budng d6t, hinh thic trao ddi
nhiét & day chi yé&u Ia tod nhiét doi Iuu.

7. Nhiét tai dung tich buéng dét: q, [kcal/m’h]
Nhiét tdi dung tich budng d6t qy 1a nhiét lugng cip vao mot don vi thé tich budng dot,
trong mot don vi thoi gian:
_B-0y
Vbd
Via — thé tich budng dot [m’]

g,

8. Suitbdc hoi: d [kg/m*.h]
Suat boc hoi 12 Iugng hoi nuée sinh ra trong mot don vi thdi gian trén mdt don vi bé mit
hap nhiét ctia ndi hoi.
g=Pv
H

9. Suit tiéu dung chat dét: ge [kg/mlci.h]
Suit tiéu ding chat dot 12 lugng chat dot can cung cap cho hé dong luc d€ sinh ra mot
ma luc c6 ich, trong thoi gian mot gio.

_B
8=

e

10. Niing lugng tiém tang ctia ndi hoi
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Ning lugng tiém tang clia ndi hoi 12 khd ning sinh thém hoi nhd nhiét lugng chifa trong
nudc, trong kim koai, trong vach budng ddt khi can ting tai dot ngot.

di

Ild
D:DNri__P.d_p
r r dz

r, ro — [kcal/kg] nhiét hod hai khi binh thudng va khi ting tai dot ngot.

d» g . . 2 A . . , A . A 2.
d—’—[kcal / kg.at] do bi€n thi€n entalpi cua nudc ndi hoi khi dp suat ndi hoi bién doéi 1 don
p

vi (1 at, 1 kG/cm?).

fl—p —[at/s]=t6c @ thay ddi 4p suat trong ndi hdi.
Z

II. CAC YEU CAUDPOI VGI NOI HOI TAU THUY
No6i hdi tu thuy cé cdc yéu ciu nhu sau:

- An toan trong st dung.

- Gon nhe, dé bd tri trén tau.

- K&t cdu don gidn. Coi séc, stta chita, st dung don gidn.

- Tinh kinh t€ cao (hiéu suit cao).

- Tinh cg ddng cao.

- Thdi gian nhém 10 14y hdi nhanh, thay ddi tdi nhanh, ning lyc tiém ting 16n, kha ning
qué tai 16n t6i 125% dén 140% (diéu nay khong thé c6 duge & hé dong luc diesel tau
thuy).
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CHUONG 2. CHAT POT DUNG CHO NOI HOI TAU THUY

I. YEUCAUDOI V6I CHAT POT DUNG CHO NOI HOI TAU THUY
1. Céc yéu cau doi véi chat dot ding cho ndi hoi tau thuy

Chat dot dung cho ndi hoi tau thuy phai ddp ng dugc cic yéu ciau nhu sau:
- Ludgng sinh nhiét cao.
- Khong ty bén chdy.
- It tro bui, it lvu huynh.
- Gid thanh ré.

2. Thanh phan ctia chat dot ding cho ndi hei tau thuy

Trong chit d6t c6 thanh phian chdy dudc va thanh phan khong chdy dugc.

Thanh phan chdy dudc bao gdom: cacbon C, hydrd H va luu huynh S.
Thanh phan khong chdy dugc bao gdm nitd N, chat tro A, chit sm W.

Oxy la chat duy tri sy chdy, tham gia tryc ti€p vao cdc phdn tng chdy. Nhung 6xy trong
nhién liéu 14 thanh phan c6 hai, vi 6xy tham gia trong cdc phdn ng chdy cé thé 14y truc
ti€p tir khong khi cAp vio ndi hoi. Oxy trong nhién liéu 1am gidm thanh phan cdc chit chdy
dugc, vi vay lam gidm nhiét tri cia nhién li€u.

Thanh phan céc chit chdy dugc cang cao chit dot cang sinh ra duge nhiéu nhiét.

Khi 1 kg cacbon chdy toa ra 8100 kCal/kg nhiét lugng.

Khi 1 kg hydrd chdy toa ra 28700 kCal/kg nhiét lugng.

Khi 1 kg lvu huynh chdy tod ra 2130 kCal/kg nhiét lugng.

Khi luu huynh chdy sé€ tao ra SO,, két hgp véi hoi nude H,O tao thanh hoi axit HpSOy,

Hdn hop HoSO4 vd H,O c6 nhiét do dong suong nhd, khong 120+150°C. Khi nhiét do khéi
16 gidm xudng dudi nhiét do di€m suong, hén hdp H,SO, va H,O sé& ngung tu, tao thinh
dung dich axit sunphuric, bim 1&én bé mit hap nhiét gdy nén dn mon manh liét thép ndi hdi,
2oi 12 dn mon di€m suong. Trong ndi hdi in mon di€m suong thudng x4y ra & phia cudi cla
dudng khoi 10, tai bd hAm nuéce ti€t kiém hoidc bd sudi khong khi.

Sy ¢6 mit clia chat tro 1am gidm thanh phan cdc chit chdy dudc, lam gidm nhiét tri clia
nhién liéu. Trong dau dét 16 chit tro A < 1,0%.

Nito 1a khi trd, khong tham gia vao phan ting hod hoc, nitd ¢6 trong nhién li€u lam gidm
thanh phan cdc chat chdy dudc, 1am gidm nhiét tri clia nhién liéu.

Chat 4m c6 trong chit d6t lam gidm lugng sinh nhiét cda nhién liéu, gidm nhiét tri cla
nhién liéu, vi chit 4m khong chdy dudc ma con hap thu nhiét &€ hod thanh hoi.

3. Chatlam viéc, chat khé, chat chdy

Chat d6t ¢6 dl cdc thanh phin 13 chat 1am viéc, thanh phan cda chit 1am viéc bao gom:
CY+HY + S + 0" + N" + A" + W = 100%

Chat kho 12 chat 1am viéc sau khi dd loai bd thanh phan &m, thanh phan ciia chit dot
kho bao gdm:
C*+H"+ 8"+ O + N+ A* = 100%
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Chat chdy 12 chit 1am viéc sau khi da loai bd thanh phan 4m va thanh phan tro, thinh
phan ctia chat dot chdy bao gom:
C°+H +S°+0°+N°=100%

4. Nhiét tri cua nhién liéu
a. Nhiét tri thap: O, [kCal/kg]
Nhiét tri thap 12 nhiét lugng do 1 kg chit d6t 1am viéc chdy hoan toan tod ra trong diéu
kién thuc t€.
Theo Mendeleet:
OF =81C" +300H" + 26(0" - S™)

b. Nhiét tri cao: O} [kCal/kg]

Nhiét tri cao 12 nhiét lugng do 1 kg chit ddt 1am viéc chdy hoan toan toa ra trong nhiét
lugng k€. Nhiét tri cao tinh dé€n cé lugng nhiét ctia hoi nudc c6 trong khi 10 ngung tu lai tod
ra.

0y = 0 +6(OH" + W")
Nhiét Iugng clia chit dot chdy trong budng dot tod ra 1a nhiét tri thap Q; , vi khong c6
phan nhiét lugng do hoi nudc ngung tu lai tod ra.

1. TINH CHAT CUA DAU DPOT NOI HOI

1. Uu nhugc di€m cia ndi hoi dau dot
DAu d6t clia ndi hoi tau thuy chd yé&u 13 dau ning FO (DAu maziit it Ivu huynh), thanh

phin bao gdm khodng: 85%C, 13%H, 1+2% chit 4m W, va chit tro A; nhiét tri ctia du:

0" =9200-9700 kCal/kg, O = 95009800 kCal/kg.

Ngoai ra con diing diu Diesel cho cdc ndi hdi phu va cho khi nhém 10 (v6i ndi hoi dot
diu ning).
N6i hai d6t ddu ¢6 cdc vu nhuge diém sau:

- Tinh kinh t&€ ndi hdi d6t diu cao hon ndi hoi @6t than, vi lugng sinh mudi it hon, cho
phép bd tri bé mit hap nhiét véi dudng kinh bé, budc dng ngin, dung tich két dau nhd
hon dung tich két than.

- Hiéu suit ctia ndi hoi d6t dau cao hon ndi hoi dét than khodng 10+18%.

- D@ cd gi6i hod, tw dong hod qué trinh dot 10.

- Tinh cd dong cao hon, thdi gian nhém 10 14y hoi nhanh hon.

2. Céc tinh chat ciia dau d6t noi hoi

Céc tinh chit quan trong nhat cda diu d6t ndi hoi 1a: Nhiét tri, d6 nhét, diém bén chady,
diém dong dic, lugng tro, lugng nude, ham lugng luu huynh, ham lugng axit, lugng kiém va
ty trong. Ta s& nghién ctu cdc tinh chat trén cda dau dot ndi hoi:
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a. D§ nhot

Do nhét dic trung cho sitc cdn moi lyc khi 2 16p cht 18ng chuyén dich tuong d6i véi
nhau. PO nhét 1a tinh chit quan trong clia dau dét, 4nh hudng truc ti€p dén khd ning hod
hoi, kha ning bom ctia dau dot, 4nh hudng dén qud trinh loc dau trong két ling, trong cdc
bau phan ly, 4nh hudng d&€n qud trinh phun suong nhién liéu vao budng dot.

Ta c6 thé phan 1am 2 loai d6 nhét: d@6 nhdt tuong d6i va d6 nhét tuyét doi.

+ D0 nhét tuyét doi lai c6 thé phan ra thanh d¢ nhét dong hoc va do nhét dong luc.

Do nhét dong hoc 1a sitc cdn nodi lyc clia chat 16ng khi cAn mot luc bing IN dé chuyén
dich 2 16p chat 16ng ¢6 dién tich bing 1m?, cdch xa nhau 1m.

Pon vi do cia do nhét dong hoc la: [N.s/mz; Pa.s hodc kg/m.s]

Do nhét dong luc 1a tich cia dd nhét dong hoc va thé tich riéng cda dau dat, don vi do
clia do nhét dong luc 1a [m*/s hodc Cst]

Cst = centy stokes
+ Do nhét tuong ddi dudc xdc dinh bing thdi gian chdy clia ddu qua khe hep clia nhét ké.
Tuy thudc vao cdc loai nhét k€ khdc nhau ta ¢ cdc loai dd nhét khdc nhau.

O Lién X6 va cdc nudc Xa héi chd nghia cii thudng ding d6 nhét Engler [OE]. bo nhét
Engler 13 ty sO giita thdi gian chdy cia 200 mililit ddu & 50°C qua &ng nhé giot ctia nhdt k&
Engler trén thdi gian chdy cia 200 mililit nuée & 20°C qua 6ng nhd giot d6.

0] My, Anh va cidc nudc phuong tdy thudng dung d0 nhdt: gidy Reedwood I, gidy
Reedwood II, gidy Saybolt.

D6 nhét phu thudc chii y&u vao nhiét do. Nhiét dd cang cao dd nhét cang nhd.

b. Pi€m bén chay va diém chay

Piém bén chdy 12 nhiét do nhd nhat khi ta dua ngon Iita vao hdi dau thi hdi dau sé& bén
chdy, khi ta cAt ngon Itfa di thi hoi dau sé& tit.

Piém chdy la nhiét 6 nhd nhat khi ta dua ngon Iira vao hoi dau thi hoi dau s& bén chdy,
khi ta c4t ngon Iita di thi hoi diu van ti€t tuc chdy.

Piém chdy thudng cao hon diém bén chdy 10+60°C.

Piém bén chdy ciia diu dot ndi hoi phai 16n hon 80°C, d€ ddm bio diu khong tu bén
chdy trong qua trinh khai thdc, ddm bdo an toan cho tau.

c. Diém dong diic

DPiém dong dic 13 nhiét d6 cao nhat ma khi ta nghiéng binh diu 45° thi ddu khong thay
ddi hinh d4dng ctia minh trong mdt khodng thdi gian.

Piém dong dic clia diu dit biét quan trong trong qua trinh bom diu. Piém dong dic
ctia ddu khong dudc 16n qua, d€ khi nhiét dd clia ddu thap thi qua trinh bom dau vin ddm
béo.

d. Ty trong ciia dau

Ky hiéu la y; [glem’; t/m’]. TV trong cta diu 12 ty s& gitta trong lugng ca mot don vi
thé tich ddu dot & t°C va ty trong ctia ciing mot don vi thé tich nudc & 4°C. Ta c6:
vi=rs —a(t-15)
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0 day:

71 -ty trong ctia ddu & 15°C.
Hé s8 oc 1a hé s6 phy thudc vao tri s6 clia ,’, xdc dinh bing cdch tra bing, tra d6 thi.
6] My dung don vi API (American Petroleum Institute) d€ do ty trong ctia dau:

141,5

15

V4
Nhu vay nudc cit & 15°C ¢6 ty trong biing 10°APL
Dau ¢6 ty trong > 10°API nhe hon nudc. Dau c6 ty trong < 10°API niing hon nudc.

O API =

-131,5

e. Tap chit rin (chit tro A)

Tap chat rin 1a thanh phan c6 hai trong dau dot, 1am mon 16 voi phun clia sting phun.
Khi ddu dét chdy tap chdt rin néng chdy bam 1én bé mit hap nhiét 1am ban bé mit hap
nhiét, 1am gidm hé s& truyén nhiét K ciia thiét bi.

f. Ham lugng lvu huynh, ham luwgng vanadi

Ham lugng luu huynh, ham lugng vanadi 13 cdc tap chat trong dau d6t. Nhu ching ta da
phan tich & phin trén lvu huynh c6 trong diu d6t gy nén dn mon di€ém suong con goi 1a in
mon & nhiét dd thap, vi chi xdy ra & phia cudi dudng khéi clia ndi hdi, noi nhiét do khi 10
thap nhat. Nhiét d6 di€m suong clia khéi 10 phu thudc chi y&u vao ham lugng luu huynh

trong ddu dot (hinh 2.2).

180 0
Nhiét do dién suong[ C]

160 /_/./
140 — - -
. '/ /0///v

100 //

80

60

40

20

0 1 2 3 4 5 6
—— Theo Rendla va Wilsona Ham lugng lvu huynh [ %]
- Theo ESSO

Hinh 2.2. Méi quan hé giita nhiét dé diém swong va ham lugng luu huynh
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Vanadi 1a thanh phfin c6 hai trong dau dét, khi vanadi chdy s€ tao V,0s, V,05 & nhiét
do cao t > 650°C bi néng chdy bam 1&én bé mit hdp nhiét cia ndi hoi, trd thanh chat xic
tdc 1am ting phan ¢ng in mon thép ndi hoi, goi 12 4n mon nhiét dd cao, vi chi sdy ra ra
& viing c6 nhiét do cao t > 650°C.
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CHUGNG 3. QUA TRINH CHAY TRONG BUONG POT NOI HOI

Quad trinh chdy trong budng d6t ndi hdi 1a qud trinh 6xy ho4 cdc chit chdy dudc cla chat
dot, toa ra nhiét lugng. Qud trinh chdy xdy ra vo cing nhanh va manh liét.

Qud trinh chdy c6 thé hoan toan, c6 thé khong hoan toan.

Xdc dinh qud trinh chdy trong budng d6t ndi hoi ta phai xdc dinh dudgc lugng khong khi
cap 10, lugng khi 10 sinh ra trong ndi hdi va cédc thanh phan c6 trong khi 16 ctia ndi hdi.

I. LUGNG KHONG KHi CAP LO

3
1. Thé tich khong khi Ij thuy&t cap 1o V' {m—tc}
k ged
Co 53 d€ xdc dinh lugng khong khi 1y thuyét cap 10 1a cdc phuong trinh phin Gng chdy.
Tu phuong trinh phdn dng chdy cacbon ta co:
C+0,=CO,+ Q
Nhu vay cif 12 kg cacbon cin 22,4 m’tc Oxy va sinh ra 22,4 m’tc khi CO,
12kg C + 22,4 m’tc O, — 22,4 m’tc CO,
lkg C + 1,866 m’tc O, — 1,866 m’tc CO,
TU phdn dng chdy hydré ta co:
2H2+02:2H20+Q
Nhu vy ct 4 kg hydro cin 22,4 m’tc 6xy va sinh ra 44,8 m’tc khi H,O
4kg H, + 22,4 m’tc O, — 44,8 m’tc H,0
kg Hy + 5,6 m’tc O, — 11,2 m’tc H,O
TU phan @ng chdy luu huynh ta c6:
S+0,=S50,+ Q
Nhu vay ctt 32 kg Iuu huynh chdy cin 22,4 m’tc 6xy va sinh ra 22,4 m’tc khi SO,
32kg S + 22,4 m’tc O, — 22,4 m’tc SO,
1kg S + 0,7 m’tc O, — 0,7 m’tc SO,
Trong 1kg chat dot 1am viéc c6 C" % cacbon, H" % Hydrd, S % luu huynh, O" % Oxy;

v Hlv Slv Olv
kg cacbon, kg hydro, kg luu huynh va
00 & 00 & 100 & Y 100

tic 12 ¢ kg 0xy trong lkg chat

dot.
Vay lugng dxy 1y thuyé&t cap 10 12 tdng lugng dxy cin thiét cho cdc phdn tng chdy C,
H,, S trir di lugng 6xy da c6 trong chat dot:

v Iy Iy v 3
0" =< 1866+ 11045 79 L jmK
100 100 100 100 1,429 | k ged
O day 1,429 [kg/m’tc] — tJ trong ctia 6xy & diéu kién tiéu chuin.
Trong khong khi 6xy chi€m 21% vé thé tich va 23% vé trong lugng; nén lugng khong
khi cap 10 la:
It Iv 3
Vi = 9 _ 0,0889-C" +0,3646| H" - o\, 0,033455%| 1
0,21 8 k ged
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Hodc:
3
Vo = 0,0889- (CIV +0,3758" )"’ 0,265H" —0,03330" {m—l‘c}
k ged
Trong lugng ctia khong khi kho 1y thuyét can thiét d€ dot chdy 1 kg chat dot 1a:

kg
Glchho = 1’293Vk//£kho {@}

1,293 [kg/m’tc] — ty trong ctia khong khi & diéu kién tiéu chudn.
Khong khi cAp 10 ¢6 14n hdi 4m, dd chita 4m ctia khong khi 1a d [g/kgkkkho], Iugng hdi
4m nay c6 thé tinh bing:

1
v =0,001-
20 0,804

5

3
12934V =0,00161dV" {m—t‘l
kged

0,804 — ty trong ctia hoi nudc & diéu kién tiéu chudn [kg/mtc]
0,001 — hé s chuyén ddi tir gram sang kilogram.
Vay lugng khong khi kho 1y thuyét cAp vao ndi hdi la:

3
Vklli = Vkllikho + VI[;ZO = (1 +0,00161d )Vkllikho {ﬂ}

k ged
m’tc
2. Thé tich khong khi thuc t& caplo V| ——
kged

Khong khi thyc t&€ cip 16 bao gid ciing c6 du lugng, thé hién qua hé s6 khong khi thira o,
do dé:
3
m’tc
Vi =V
k ged
Hé s6 khong khi thira o phu thudc vao ki€u loai, két cau clia budng dot, cia voi phun.
Hé s6 khong khi thira a clia ndi hdi bing o = 1,10+1,25.
Hé sd khong khi thira o clia ndi hoi nhd hon clia dong cd diesel tau thuy, vi budng dot
ndi hoi rong hon, qud trinh hoa tron chat ddt va khong khi t6t hon, qué trinh chdy trong
budng d6t ndi hoi lai x4y ra lién tuc.

II. LUGNG KHi LO (KHOI LO) V,
1. Xdc dinh Vi theo phudng trinh phdn ng chay
Trong khoéi 10 c6 cdc thanh phﬁn khi CO,, CO, SO,, H,0, O,, N».
Theo dinh luat Danton ta c6:
3
Vo=V 4V + Ve +V, +V, +VH{’"—”}
: : : : | kged

Tu phuong trinh phdn dng chdy ta c6:

2C+0,=2CO

Nhu vay ctt 12 kg cacbon khi chdy sinh ra 22,4 m’tc khi CO
12kg C + 22,4/2 m’tc O, — 22,4 m’tc CO
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kg C + 1,866/2 m’tc O, — 1,866 m’tc CO
lkg C + 1,866 m’tc O, — 1,866 m’tc CO, (theo phan tng chdy tao thanh CO,).
Tur day ta thdy khi 12kg cacbon chdy hoan toan hoic khong hoan toan déu sinh ra mot

khdi lugng khi nhu nhau 1a 22,4 m’tc.
Iy Iy

Vay IC()O kg cacbon trong 1kg nhién li¢u khi chdy sinh ra 1,866 1(/;)0 m’tc (CO,+ CO)

Do d6 khi d6t 1kg chdt dét trong khéi 10 ta c6:

v 3t
VCO2+VCO=1,866C [’" c}

100| k ged
Iv 3
v, =07 SY | mte
? 100| & ged

Luogng 6xy c6 trong khéi 10 1 do cap thira khong khi:

*t
V, =a0" 0" =(a-1)0" =021(a -1, | 25
? k ged
Luogng Nitd ¢ trong khéi 10 12 do khong khi cap 10 mang vao va do trong chit dot ¢6
chtra N% nitd, vay:

Iv 3
Vy =079V}, + N | mie
100.1,25| kged

1,25 kg/m’tc — ty trong ctia Nitd § diéu kién tiéu chuén.
Lugng hoi nudce trong khéi 10 12 do hoi nuGe c6 trong khdng khi mang vao, do chdy
hydr6 sinh ra, do chat d6t c6 chita chdt 4m va do ludng hdi nudc cap viao d€ phun suong:

1 H" w" m’tc 2
Vio=——| Wy +9——+—+W ,  Oday:
0 0,804( “ 77100 100 ph]{kgcd Y

W, =0001-1293-d-a -V}, {kk—gd} - lugng hdi nude do khong khi cdp 10 mang vao,
gc

9.H"/100 — lugng hoi nude do chdy hydrd sinh ra [kg/kged],
w'/100 - lugng hoi nude do chat dot mang vao [kg/kged],
W — lugng hoi nuée cdp vao budng dot d€ phun suong [kg/kged].
0,804 — ty trong clia hdi nuée & diéu kién tiéu chudn [kg/m’tc].
9 — suy ra ti phan ng chdy Hydré:
2H, + O,=2H,0
4 kg Hydrd chdy sinh ra 36 kg H,O
1 kg Hydrd chdy sinh ra 9 kg H,O
Viay lugng hoi nude c6 trong khéi 10 1a:

1 v v m3tc
Vgo=——| W, +9—+ +W
10 0,804[ “ 7100 100 phj{kgcd}

1 Hlv le m3tC
VHZO = W(O,OOI -1,293-d -a- Vkl/:kho +9 + + th J{ }

, 100 100 k ged
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2. Xdc dinh lugng khi 10 dua vao két qua phan tich khéi 1o
Tir k&t qué phan tich khéi 10 ta ¢6 cdc gid tri sau:

N N A .9 VRO VCO + Vso
X — ham lugng cua khi 3 nguyén tu: X = VT};-IOO% =——=—-100%

p kah
< 9 . VCO
Y — ham lugng cua khi CO: Y =—--100%
V 0

K

V" - lugng khi 16 kho sinh ra khi d6t chdy 1 kg chat dot.

V +V v Iv
Y= Ro;/kha 0 100% = 0,01866CVH: 0,0078" 1o,
K k
Vi _ 1866, C" +03758"
k ’ X+Y

Thé tich khéi 16 sinh ra khi dot chdy 1 kg chat dot:

Cc" +0,3755" 1
+

V. =V 4+v,  =1866
kook H,0 X+Y 0,804

Hlv le
It
~(0,001-1,293-d-Vk,fkho PO thJ

3. Khdoi lugng cia khi 1o
Khéi lugng clia khi 10 sinh ra khi d6t 1kg chat dot bing: 1kg chat dot + khdi lugng cla
khong khi cap vao nodi hoi.
Alv

£1293 ¢Vl (1+0,001d) | &
0 k ged

Trir di ham lugng chit tro, vi chat tro khong chdy, ma néng chdy bam 1én bé mit hap
nhiét clia ndi hoi, nén khong c6 mit trong khi 15.
Ty trong cta khi 10:

% Lo
i V. |m'te

4. Phan 4p suit ciia cdc chat khi thanh phan cta khi 1o
Véi ndi hoi khong ting 4p, coi 4p suat clia khi 1o P = 1 at.
Ta c6 phan 4p suit clia cdc chat khi thanh phan c6 trong khi 10 1a:

¢ = 1=

v
co, = ;kOZ = Feo, [ata]
V
Pyo= ;20 =Tho [ata]
k
Vo

P, = V2 =1y, [ata]
k
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5. Nhiét dung riéng cia khilo Y7 -C [kCal/kged’C]

Nhiét dung riéng ctia khi 10 12 nhiét lugng can thiét d€ dwa lugng khi 10 do 1 kg chit dot
chdy sinh ra ting thém 1°C, dugc tinh bing Y.V -C:
SV -C=Veo,Coo +Vs0,Cs0, +Vo,Co, +Vy.Co. + Vi oCrro { kCal }

kged’ C

6. Entalpi ctia khi 10 I, [kCal/kgcd]
Entalpi ctia khi 10 13 nhiét lugng can thiét d€ dua nhiét do ctia lugng khi 1o sinh ra khi
dot 1 kg chat dot tir 0°C dén 0°C trong diéu kién ding 4p.

[, =3V -C-0=Ver,Coo, +V50,Cs0, +Vo,Co +Vy.Cr. +VoCrro)-0 { kCal }

k ged
D& dé 1ap todn db 1-0 clia chit d6t & cdc hé s6 khong khi thira khac nhau, phuc vu cho
viéc tinh nghiém nhiét ndi hoi; thudng tinh entalpi clia khi 10 theo cong thifc sau:

kCal
12 =1+ (a =1)I!
Fensami |
o) day:
I, - Entalpi clia khi 10 khi d6t 1kg chat dot véi hé s& khong khi thira a=1,0.

I =3V -C-0=(V)y,Cop, +Vio.Coo +V} Cy 4V} 0Chio)-0 { kCal }

k ged
. kCal
Kk [@
a=1,0.

} - Entalpi ctia khong khi cap 10 d€ dot 1 kg chat d6t véi hé s6 khong khi thira

am kCal
I 111( = Vkllikho'ckk 3% [ }

k ged

C{" - nhiét dung riéng clia khong khi &m.
kCal
cyl =C, +0,00161d-C —_
kk kk H,0 [m3t0‘0 C:|
III. LAP TOAN PO 1-0
Béng 2.1. Xdc dinh entalpi clia khi 10 § cdc hé sd khong khi thira o khdc nhau

R0O,=C0,+S0, N, H,0O I I -Khong khi sm | [,”
0 | 0.Cro> | Vr020Cro | 6.Cno VaeOCxz | 0.Cio | VioOCino B+5+7 | 0.C™™ | Vi*™0C,™ | a=1,1
Oc | Ki/m’tc | kl/kged kI/m’tec | kl/kged | kI/m’tc  |kJ/kged kI/m’tc | kl/kged kJ/kged
1 2 3 4 5 6 7 8 9 10 8+(a-1)10
100 | 169 130 151 132
200 | 357 260 304 266
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300 | 559 392 463 403
400 | 772 527 626 542
500 | 996 664 794 684
600 | 1222 804 967 830
700 | 1461 946 1147 979
800 | 1704 1093 1335 1130
900 | 1951 1243 1524 1281
1000| 2202 1394 1725 1436
1100| 2457 1545 1926 1595
1200| 2717 1695 2132 1754
1300| 2976 1850 2344 1913
1400, 3240 2009 2558 2076
1500] 3504 2164 2779 2239
1600| 3767 2323 3001 2403
1700| 4035 2482 3227 2566
1800| 4303 2642 3458 2729
1900| 4571 2805 3688 2897
2000| 4843 2964 3926 3064
2100] 5115 3127 4161 3232
2200] 5387 3290 4399 3399

Tir két qua tinh & bang 2-1. ta c6 thé 1ap dugc toan dd 1-0 & cdc gia tri oc khac nhau (hinh
2.3)

A I [klfleged]
=12

=11
o=1,0

g%

Hinh 2.3. Quan hé giita I va Ovdi cdc gid tri hé s6 khong khi thita a khdc nhau.
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IV. LAP TOAN PO V-0, Vi-a VA Pi-ai

Bdng 2.2. X4c dinh lugng khong khi cip 10, lugng khi 10 va cdc phan dp suat

Ky Cong thic tinh bon vi Tri s6
hiéu
1 2 3 4 5 6 7
o - 1,0|1,11,2|1,3
Vi | (1+0,00161dW,, -a m’tc/kged
Vroa | 0,001866-(C" +0,3755") m’tc/kged
VNz It va
Vi, =0,79aV 4, +—100.1,25 m3tc/kgcd
V a-1)0" =0,21(a -1V,
0, ( ) ( ) kkkho m3 te/kged
Vino 1 ; H" wW"
0,001-d 1,293 -Vl +9—+——+ W,
0,804 100 " 100 R
Vi z(VRO2 + VN2 + Vo2 + VHZO) m3tc/kgcd
Pro2 | Vro2/Vi ata
Puoo | Vioo/ Vi ata
Pox | Voof Vi ata
A Vk,VH{ [mgtcfk‘g cd] Pi [ata]
)
Co,
Ho0

o

Hinh 2.4. Quan hé ciia Vi, Vi, P; theo a

D& 1ap todn d6 Vi-a. ; Vig-au va Pi-a,, trudc tién phai tinh V),

Vil =0.0889-(C" +03755" )+ 0,265H" —0,03330" {—

;

Sau d6 1ap bang tinh nhu trén.
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V. THIET BI PHAN TICH KHOI 00C-XA

Thiét bi phan tich khéi dung @€ xdc dinh thanh phan clia khi 15. Mot trong cic thiét bi
phan tich khéi thong dung 13 thiét bi Ooc-xa. Thiét bi Ooc-xa xdc dinh dudc cdc thanh phan
cta khi 3 nguyén tf RO,, khi CO va khi O; c6 trong khi 10.

1. Nguyén ly lam viéc cua thi€t bi phan tich khéi Ooc-xa

4 5] & 7

Hinh 2.5. So do nguyén 1y ciia thiét bi phdn tich khéi Ooc-xa

1 — dudng khéi 10 vao, 2 — bau loc 4m, loc bén,

3, 14 — bom cao su, 4, - van 3 nga,

5,6,7 — cac van, 8.9, 10 — cdc binh chira ho4 chat,
11 — binh do, 12 — binh c4n bing,

13 — dudng dan khi 10.

Bau do 11 c6 dung tich 100 cm’, thong véi dudng khi 10 qua 6ng 13 va thong vdi binh
cin bing 12 dung nudc c¢6 pha mau dé€ dé nhin.

Ding bom cao su 3 va binh cin biing 12 hit 100 cm’ khi 10 qua bau loc ban va loc 4m 2.
Khéi vao bau 11 1a khéi kho, sach. Duing bom cin bing 12 d€ cin bing mic nudc & bau 11
va 12. Panh d4u vi tri cAn biing cla bau cin bing 12 v bau 11. Sau d6 ning binh 12, md
van 7 ddy khéi 16 vao binh 8 chita dung dich KOH, KOH s& hap thu khi 3 nguyén ti RO,.
Lai ding bom 14 va binh 12 ddy khéi 16 vao binh 11, xdc dinh vi trf ciAn bing méi clia nu6c
trong binh 11 va binh 12. Phan thé tich khéi 10 gidm di chinh 13 thé tich khi 3 nguyén t¥ c6
trong khéi 10 da bi hap thu & bau 8.

Tuong tu nhu vy ta dwa khéi 10 vao binh 9 chita dung dich C¢H3(OH); d€ hap thu khi
oxy trong khéi 10. Sau d6 lai dwa khéi 16 vao binh chia 10, chita dung dich 250 cm® NH,CI
+ 200 cm® CuCl, dé hap thu khi CO. X4dc dinh cdc vi tri cAn bing mdi clia nudc trong binh
11 va binh 12. Phan thé tich khéi 10 gidm di chinh 1a thé tich khi 6xy va khi CO c6 trong
khéi 10 da bi hap thu & bau 9 va bau 10.
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2. Xdc dinh hé so khong khi thita dya vao két qua do cia thi€t bi Ooc-xa
Dua vao két qua do clia thiét bi phan tich khéi 10, ta c6 thé:

- Dénh gid dudc chit lugng qud trinh chdy, thong qua viéc so sdnh gid tri RO, thuc t& do
dudc véi gid tri RO, Max, tinh dudc trong diéu kién chdy hoan toan. Lugng RO, do dudc
cang gin RO, Max thi qué trinh chdy cang gan hoan toan hon.

- C6 thé diéu chinh dudc qué trinh chdy t6i gin hoan toan nhat, bing cich diéu chinh gid
tri RO, t6i gan gid tri RO, Max.

- C6 thé tinh dugc thé tich clia khi 10 Vi va hé s khong khi thira a.

K&t qué thu dudc tir thi€t bi phan tich khéi Ooc-xa la:

X = @ Y = Veo 7 = i
Vi o Vo Vo
Ta lai c6:
_ Q ~ V iko _ Vo _ 1
Vkl/i Vkllikho kakho - th/fkb;f; 1— th/f/zz)
V ko
Vthua — VOz
Kikho = 57
Vo2 = ham lugng 6xy trong khéi 10 [m3tc/kgcd]
Vo2 =Z. Vikno
Z-V
Vlhua — kkkho
Wkho = T
oo Vv, [100—(X+Z)]_V
kkkho 79 79 k-kho
1 1 21
Viy a = = =
V i Z Viito 9. L
1— 21-79
Vi 1 21 100 (X +2Z)
100 (X +2)
e Vo

79
Trong thuc t€ lugng 6xy 1y thuyét thira ra con nhd hon so vdéi gid tri Z do dudc, vi vin con
0,5.Y luong dxy c6 thé tdc dung ti€p v6i Y khi CO con lai trong khéi 10.
0,5 hé s6 suy ra tif phdn tng chdy: CO + 0,5.0, = CO,, vi vay:

Yo 21
21_79. £70Y
100 (X +2)

VI. CAC YEU TO ANH HUGNG PEN QUA TRINH CHAY TRONG BUONG POT
NOI HOI
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Qud trinh chdy trong budng d6t ndi hoi dién ra vd cling phifc tap. P6 12 sy tién hanh
dong thdi va dnh hudng 1in nhau clia cdc qué trinh: Phidn tng chdy hod hoc, qué trinh
khuyé&ch tdn 6xy dén cdc chat chdy, qud trinh trao nhiét, qud trinh cung cap khong khi vao
budng ddt, qud trinh dua khi 10 ra khdi ndi hoi.

Qud trinh chdy x3y ra c6 thé hoan toan c6 thé khong hoan toin.

Qua trinh chdy hoan toan 14 qué trinh chdy ma trong sam phim chdy bao gém cic chat
khong thé chdy ti€p dudc nhu: CO,, SO,, H,0, N», O,.

Qud trinh chdy khong hoan toan 13 qud trinh chdy ma trong sdm phim chdy bao gém
cdc chat khong thé chdy dudc nhu: CO,, SO,, H,0, Ny, Oy, va cédc chit c6 thé chdy ti€p nhu:
CO, H,, CHy, C,,H,, va mudi ban v.v...(mudi 1a cacbon bam 1én bé mit hap nhiét ndi hoi).

Qud trinh chdy thyc t€ trong ndi hdi 12 qud trinh chdy khdng hoan toan.

1. Piéukién d€ qua trinh chdy xay ra hoan toan
DPé€ qua trinh chdy x4y ra hoan toan cin phai:

e Cung cip diy di khong khi cho qud trinh chdy. Qu4 it khong khi s& khong dii 6xy cho
cdc phan ting chdy. Qud nhiéu khong khi, lam gidm nhiét do cla budng d6t, 1am ting
ton that nhiét do khi 10 mang ra, 1am ting ning lugng ding d€ thong gi6 ndi hdi.

e Tron déu khong khi vdi chat dot.

e Dim bio nhiét do trong budng ddt dd cao (1000°C+2000°C), va phan bd déu din, dé
chit d6t duge nung néng nhanh dén nhiét do bén chdy.

e Budng dot di dung tich d€ chay hét chat bac,

Qud trinh chdy bao gdm hai giai doan:

e giai doan chuén bi chdy,

e giai doan chdy. Giai doan chdy la giai doan xdy ra phdn tng hod hoc giita cdc chit chdy
dudc va oxy.

2. Céc y&u td anh huéng dé&n giai doan chuin bi chay
Giai doan chuin bi chdy 1a giai doan ti€p xiic 1y ho4 giita chit d6t va 6xy. Giai doan
chuin bi chdy bao gdm giai doan nung néng, boc hoi chit dot. Nhiét d6 budng dot truyén
cho cédc hat suong diu, nung néng va 1am cdc hat suong dau bdc hoi, tao thanh mot 16p hoi
diu bao boc xung quanh hat suong dau. Phan dau con lai chua boc hoi clia hat swong dau 12
céc cacbua hydrd cao phan ti¥ C,H,. Giai doan ti€p theo clia giai doan chuin bi chdy 13 giai
doan phan gidi cdc cacbua hydro cao phan tif thinh cdc cacbua hydrd don gidn dé chdy (t >
600°C).
Céc yé&u td anh hudng dén giai doan chuin bi chdy:
e Loai chat dot. Chat d6t it chat boc, 4m, ndng dd cdc thanh phan chdy khong cao, thdi
gian chuén bi chdy 1au hon.
e Nhiét 46 budng dot. Nhiét do budng d6ot thap, thdi gian chuin bi chdy ting 1én.
e Kiéu budng dot.
e Vi tri tuong d6i giita ngon Ita va chat d6t méi cAp vao.
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e Nhiét do khong khi va sd lugng khong khi c4Ap vao. Nhiét do khong khi cang 16n, chat
ddt cang nhanh dugce sudi kho va nung néng, 1am ting nhiét do6 binh quin trong budng
dot.

e Ap suit trong budng dot. Ap sudt trong budng d6t cang cao, nhiét do bén chdy cang
thap, thdi gian chuin bi chdy cing ngin.

e To6c dd tuong d6i gita chat dot va khong khi. Téc do twong d6i giita chat dot va khong
khi nhanh, chuyén dong kiéu xody 16¢ sé& gitip khong khi tron déu vé6i chat dot, lam cho
khong khi khuy&ch tdn dén chat dot nhanh hon, thdi gian chudn bi chdy nhanh, gidm bét
t6n that cdia qud trinh chdy trong budng dét ndi hoi.

3. Céac yé&u to anh huéng dén giai doan chay.
Giai doan chdy la giai doan xdy ra phdn ng hod hoc giita 6xy va cdc chat chdy va sinh
ra nhiét lugng Q.
Giai doan chdy xay ra rit nhanh va rit manh liét.
Thoi gian cla giai doan chdy phu thudc vao cdc yéu td sau:
e Loai chit d6t (than chdy cham, diu d6t chdy rit nhanh),
e Toc dd phan tng hod hoc W, tdc dd phan ing hod hoc W phu thudc vao ndng do clia
céc chat tham gia phdn tng chdy:

W.=K-C§-Cy
C%; C» =ndng do clia cic chit tham gia phan ing chdy.
K — hé sé.
e nhiét do tuyét d6i khi x4y ra phdn ting chdy;
-E
K=K ef"
Ko — hiing s6 tuong duong tdng so 1an va cham clia cdc phan tt,
E — nang lugng hoat tinh [kJ/mol],
T — nhiét d6 phén wng ["K],
e chuyén dong ctia khong khi cAp vao, khong khi cap vao cé luu téc nhanh, chuyén dong
xody 16c, thi qu4 trinh chdy x4y ra nhanh,
e 4p suat budng ddt cao, tdc dd chdy nhanh,
e hé s6 khong khi thira thich hgp, thi tdc dd chdy nhanh.

4. Céc y&u t& anh huéng dé€n qua trinh chdy 6n dinh
Qud trinh chdy trong budng ddt ndi hoi can dugc duy tri 6n dinh.
Cidc yé&u t6 4nh hudng d&n qud trinh chdy &n dinh:
e Chat dot ty bén chdy dugc.
e Cung cap lién tuc va ddy di khong khi cho qud trinh chdy.
e Lién tuc dua khi 10 ra xa d€ cho khong khi khuyéch tdn t6t d€n bé mit clia chat dot.

CHUGNG 4. THIET BI BUONG POT
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Thiét bi budng d6t bao gdm: siing phun, quat gié va mdi Itta, trong dé quan trong nhat 12
sing phun, vi chat lugng phun diu vao budng ddt 4nh hudng rat 16n dén chat lugng clia qué
trinh chdy. C6 nhiéu loai sting phun clia ndi hoi tdu thuy nhu: sing phun ki€u hoi nudc,
sting phun ki€u khong khi nén, sing phun kiéu 4p luc va sing phun kiéu quay.

I. SUNG PHUN KIEU HOI NUGC
Nguyén ly lam viéc cda siing phun hdi nudc:

DAau dot tir két dau c6 cot 4p 1,5 + 4 m cdt nuSe ty chdy vao sting phun, ra voi phun véi
tdc dd 0,5 + 0,6 m/s. Hoi nudc c¢6 4p suit 2 + 5 ati dugc dua vao sing phun qua 6ng ting
toc, toc do ting 1én d&n 400+-800 m/s. Dong diu bi dong ning clia dong hoi nude va sic can
ctia khong khi xé nho thanh cdc hat swong nhd min.

Uu nhuge diém cla sting phun kiéu hdi nuée:

e chat lugng phun suong tot,

e dé diéu chinh lugng dau phun, pham vi diéu chinh 16n 25+2200 kg/h,

e chican hé s6 khong khi thira oc nhd, o = 1,07+1,10,

e rit ton hdi nuée: 0,25+0,75 kg hdi nuc/kg dau dot, tic 1a chi€ém 2+5% sin luong cla
ndi hdi, vi vy siing phun ki€u hdi nudc khong dudc ding cho tau bién, chi dugc ding
cho mot so tiu kéo, tau chay ven song.

II. SUNG PHUN KIEU KHONG KHI NEN
DAau d6t ¢6 4p lyc 0,3+5 at dugc khong khi nén cap 1 clia quat gi6é c6 dp sudt 200+250
mm cot nudc xé nhd thanh cdc hat suong diu va cAp vao budng dét.

Sting phun ki€u khong khi nén ciing c6 cdc uu nhugc di€m nhu sting phun ki€u hoi nuéc.

Sting phun ki€u khong khi nén chi dudc diing cho mot sd ndi hdi phu nhé, vi tiéu ton rat
nhiéu khong khi, nén hau nhu khong dudc ding cho ndi hdi chinh.

11 SUNG PHUN KIEU AP LUC
1. Nguyén Iy lam viéc clia siing phun kiéu 4p luc

Sting phun kiéu 4p luc con dugc goi 12 sing phun ly tim khong quay hay siing phun co
hoc.

Nguyén 1y 1am viéc ctia Sting phun kiéu 4p lyc:

DAu dét dude loc sach, hAm néng dén nhiét do thich hgp d€ @6 nhét clia dau tritoc khi
vao sting phun bing 2+3°E; ¢6 dp sudt thich hgp Py = 6 + 30kG/cm? (c6 thé 1én t6i 40+60
kG/cm?); dude cdp vao sing phun qua rdnh 5, qua cdc rinh ti€p tuyén 2. Do ciu tao ciia
rinh ti€p tuyén, th€ ning cda dong diau bién thanh dong ning, dong diu ra khdi rinh ti€p
tuy€n c6 tdc dd cao, vao budng xody 16c 3, chuyén dong clia dong dau lic nay trd thanh
xody 16¢c, qua 18 phun 4, dugc xé nhd ra thanh cdc hat suong nhd min va phun vao budng
dot.
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Hinh 2.6. So do nguyén ly lam viéc ciia siing phun co hoc.

1- diu voi phun, 2- ranh ti€p tuyén,
3- budng xody 16c, 4-15 phun,

5- rdnh din dau.

Pong ning clia dong diu khong nhitng khic phuc noi luc ma sit clia ddu ma con phdi
khic phuc luc ma sdt gitta dong diu véi bé mit rinh trong voi phun. Do d6 rinh din diu,
ranh ti€p tuyén, 18 voi phun phai nhé nhin. PAu voi phun dudc ché tao bing thép hop kim
nhién crém va nikel chiu mon tot.

DPAau voi phun ctia stiing phun cd hoc thudng c6 ky hiéu nhu:

45X38, 50W40 ...

G day:

X- bi€u thi dau voi phun phing,

W- biéu thi ddu voi phun 16m,

45, 50 (chif s6 dau ) - dudng kinh 156 phun,

38, 40 (chif s6 cudi) - 12 10 14n ty s& giita tdng dién tich mit cit ngang clia cdc rinh ti€p
tuyén trén dién tich 16 phun.

Dong ddu ra khéi 15 vdi phun ¢6 dang hinh nén, ¢é géc phun 12 o« = 60+100°.

Hinh ddng ngon Itta (46 dai va géc phun suong) phu thudc vao ty sd dién tich mit cit
céc ranh ti€p tuyén f, trén dién tich fy cda 16 phun (f, /fy).

Khi f,/fy nhé ngon Itta ngén, géc phun I6n.

Khi f, /fp 16n ngon Ita dai, géc phun nhd.

Chat lugng phun suong chd yé&u phu thudc vao 4p sudt dau, trang thdi bé mit rinh din
diu, rinh ti€p tuyén va 18 phun.

Hinh 2.6a. Thé hién két ciu ciia sting phun co hoc thong dung trén tau thuy cda hing
Blohm Voss.
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Hinh 2.6a. Sting phur co hoc cia hdng Blohm-Voss

1 — Cénh dan gio. 5 — TAm chin.
2 — Can diéu chinh. 6 — Tay diéu chinh.
3 — Vanh diéu chinh c4nh gié. 7 — Voi phun.
4 — Xilanh bdo vé bén trong. 8 — Van chin.

9 — Xilanh bén ngoai.

Hinh 2.6b. thé hién dic tinh diéu chinh cta sing phun cd hoc hing Blohm Voss theo 4dp
sudt dau va theo dudng kinh 16 phun.
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Hinh 2.6b. Ddc tinh ldm viéc cua sung phun co hoc Blohm-Voss (sé'trén cdc
duong cong la dwsng kinh I3 phun).

2. Cic phudng phap diéu chinh san lugng dau phun vao budng dot
a. Diéu chinh sin lugng diu phun vao budng ddt & siing phun khong cé thiét bi diéu
chinh riéng

Ta c6 cdc phuong phép diéu chinh lugng dau phun vao budng d6t clia sing phun cd hoc,

khi khong c6 thi€t bi di€u chinh riéng nhu sau:

e thay ddi 4p sudt dau phun. Phudng phdp nay chi 4p dung dugc trong pham vi tdi tir
70+100% tai, vi 4p sudt dau phun thay d6i s& dnh hudng dén chat lugng cta qud
trinh phun suong,

e thay ddi dau voi phun (1). Phuong phip nay dudc sit dung cho moi tii trong ctia ndi
hai,

e tit bdt sting phun.

b. Piéu chinh sin lugng didu phun viao budng dét & sing phun cé thi€t bi diéu chinh
riéng
e Diéu chinh san lugng diu phun vao budng dét & sing phun biing cidch diéu chinh
lugng diu héi (hinh 2.7)
Trén hinh 2.7 ta thay chi cin diéu chinh lugng diu thira vé két 8 ta diéu chinh dugc
lugng dau cAp vao budng dét.
Lugng diu thira (diu hdi) duge diéu chinh thong qua diéu chinh d6 md clia van diéu
chinh 7.
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1- du voi phun,
2- rinh ti€p tuyén,
3- budng xody ldc,
4-16 phun,

5- ranh dan dau,

6 — bom dau dét,

7 — van diéu chinh
lugng dau thira,

8 — két dau dot.

Hinh 2.7. Piéu chinh lugong ddu phun bing phiong phdp diéu chinh lugng dau hoi

e Diéu chinh sin luvgng dau phun vao budng ddt biing pittong diéu chinh hoic xilanh
diéu chinh
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Hinh 2.8. Diéu chinh luong ddu phun bing pittong va xilanh diéu chinh

a - Piéu chinh lugng diu phun bing pittong chuyén dich,

b - Piéu chinh lugng dau phun biing xilanh chuyén dich,

1 - budng xody ldc, 2 — rinh ti€p tuyén, 3 — xilanh di€u chinh,

4 - pittong di€u chinh, 5 — rdnh din dau.

Diéu chinh vi tri cla pittong di€u chinh 4 ta di€u chinh dugc s& lugng cdc rinh tiép
tuyé&n din diu vao budng xody 16¢ va do d6 diéu chinh dudc lugng dau phun.

Ciing tudng ty nhu vay ta c6 thé st dung xilanh diéu chinh 3 dé€ diéu chinh céc ranh ti€p
tuyén din dau vao budng xody 16¢ va do dé diéu chinh dudc lugng diu phun.
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e Diéu chinh biing vanh diéu chinh (hinh 2.9)

Trén hinh 2.9 ta thdy, chi can diéu chinh vanh diéu chinh 3, ta c6 thé diéu chinh dugc
dién tich rinh ti€p tuyén cip diu vao budng ddt, do d6 diéu chinh dudc sdn lugng dau ciAp
vio budng dot.

ot
£
|'r_'-“

1 — budng xody 16¢c
2 — rinh ti€p tuyén
3 — vanh diéu chinh

Hinh 2.9. Diéu chinh lugng ddu phun bang vanh diéu chinh

3. Uu nhugc diém ciia sing phun co hoc (ly tim khong quay)
- Uu diém:

T6n it ning lugng cho viéc phun suwong, khong tiéu t6n hoi nudc hoic khdng khi cho
viéc phun suong, k&t cAu, van hanh don gidn, bén chic, dé sit dung nén dudc dung rong rii
nhat trén tau thuy.

- Nhugc diém:

Sting phun cd hoc chat lugng phun suong khong bing sting phun ki€u hoi nudc, hoic
khong khi nén, nhat 13 khi nhe tdi chat lugng phun suong khong ddm bio. Pham vi diéu
chinh tdi hep tr 70 dén 100% tai.

IV. SUNG PHUN KIEU AP LUC - HGI NUGC

DAu dét & sting phun ki€u 4p luc- hdi nudc duge phun suong vao budng ddt nhd ap luc
diu va 4p lyc hoi nuée. Khi nhe tdi dau d6t dude phun suong vao budng d6t nhd dong ning
cia dong hdi nudc, khic phuc duge nhuge diém cla sing phun co hoc 1a & nhe tdi chit
lugng phun suong khong ddm bio. Khi tdi cao ddu dot dude phun suong vio budng dot nhd
dong niing clia ban than dong diu sau khi qua rinh ti€p tuyé&n, nén khong tiéu tdn nhiéu hoi
nudc nhu & siing phun ki€u hoi nuée.

Chat lugng phun sudng cda sting phun ki€u 4p lyc- hoi nu6e rat ddm bdo, ngay ca khi
nhe tdi, khi nhe tai khong cin 4p suit dau cao.

Pham vi diéu chinh cta sting phun ki€u 4p lyc- hoi nuéc 16n tir 10% d€n 100% tai.

Khuyét di€m ctia siing phun ki€u 4p lyc- hoi nude 1a van con tdn hdi nudc cho viéc phun
sudng.

Sting phun kiéu 4p luc- hdi nudc duge ding cho nhitng ndi hdi nhiét tai 16n, nhidu vach
ong, khdng bd tri dugc nhiéu sting phun.
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V. SUNG PHUN KIEU QUAY
1. So d6 nguyén Iy
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Hinh 2.10. So do nguyén Iy ciia sing phun ly tam kiéu quay

1- rinh din du, 2- cOc quay,

3-rinh din gi6 cap I, 4- ranh dan gi6 cap II,

5- dong co dién, 6- day curoa.

2. Nguyénly lam viéc

DAu c6 4p suat nhé khodng 0,7+5 at dudc din vao siing phun theo rdnh 1, qua cdc 16
nhé & cudi rinh dau dugc ving vao coc quay 2. Coc quay 2, quay dudc nhd dong cd dién 5
va day curoa 6 lai, c6c quay 2 quay vé6i van téc 16n 4000+-5000 vong/ph. Dudi tac dung cla
luc huéng kinh va luc huéng truc dau dudc chuyén dong xody 16¢ doc theo cdc quay, khi ra
khdi c¢dc quay c6 van toc rat 16n nén bi xé nhd ra thanh cdc hat suong nhdé min, ¢6 dudng
kinh 100+250 pm.

Sting phun kiéu quay c6 2 ranh dan gi6:

Rinh dan gi6 cap I cip gié vao budng ddt ndi hdi theo huéng truc va di vao gdc ngon
Itta. Ranh din gié cdp II cip gi6 vao ddu ngon Ia, ding d€ tao thanh xody 16c lam cho
khong khi khuyé&ch tin déu dén cdc hat suong dau, ngoai ra con tao ra khodng chin khong
& tam dong xody 18¢c budc khi chdy néng & xung quanh di vao giita viing xody 16¢, 1am cho
diu dugc nung néng bdc hoi nhanh, qud trinh chdy &n dinh.

Néu chi ¢6 gi6 cap I, ngon Ii¥a s& dai va nho.

Néu chi c6 gi6 cip II ngon Iira s& ngin, géc phun suong 16n, cic hat suong diu c6 thé
ving 1én vach budng d6t quanh sting phun va déng mudi ban & d6.

Mot trong nhitng sting phun ly tim ki€u quay dién hinh dugc st dung nhiéu trén tau
thuy 1a siing phun SKV cida hang H. Saacke KG. Bremen [hinh 2.11].
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Hinh 2.11. Sing phun ly tdm ktéu quay SKV ciia hdng H. Saacke KG. Bremen

1 — Pudng din diu vao sting phun. 2 — Pau voi phun. 3 — Cdc quay.
4 — Ctta din gi6 cap L. 5 — Rinh dan gi6 cap L. 6 — Quat gio.

7 — Ctta dan gi6 cap 1L 8 — Ranh din gi6 cap IL

9 — Bong cd dién lai. 10 — day curua. 11 — TAm chén.

3. Uu nhugc di€m
Uu diém:

chat lugng phun suong tot § moi tai trong clia ndi hoi,

hé s& khong khi thira o nhd, a=1,1+1,25,

pham vi di€u chinh rong, dé di€u chinh lugng dau phun (chi cin diéu chinh van cip
dau),

c6 thé stt dung dudc cho cic loai ndi hoi c6 san lugng 16n nhd khéc nhau,

diu dot khong can ham tdi nhiét dd rat cao,

khong cin 6ng dau cao 4p,

sting phun khong bi tic, c6 thé ding duge diu xau ré tién, vi khong c6 cic 16 phun
bé.

Nhugc diém:

cAu tao phic tap, dit tién,
O d3 sing phun & phia gin budng dot ti€p xic vdi nhiét do cao, do d6 bdi tron kém,

dé bi hu hdng.
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VL. B) THOI MUOI

Trong qud trinh khai thdc ndi hdi, trén bé mit hap nhiét clia ndi hoi thudng déng cic
mudi ban, 1am gidm hé s& truyén nhiét cla cdc bé mit trao d6i nhiét, 1am gidm tinh kinh t&
va tinh an toan cda ndi hdi. Thong thudng 16p mudi ban day 0,5 mm lam ting tiéu hao
nhién liéu trong ndi hdi khodng 2+2,5% va 16p mudi ban ct day thém 0,5 mm thi tiéu hao
nhién liéu lai ting thém khodng 1,5%.

P& khit muoi ban trong ndi hdi, trong qud trinh ndi hoi lam viéc ngudi ta sit dung bd thdi
mudi. B thdi muodi cung cip dong hoi hoic dong khong khi c6 tdc d6 cao dén bé miit bi
mudi ban ctia ndi hoi. Dong hoi hodc dong khong khi téc d6 cao c6 tic dung thdi sach mudi
b4n trong ndi hoi.

Hoi nudc cap cho bd thdi mudi phdi 1a hoi kho hoan toan (c6 thé dudgc qud nhiét mot it),
dé tranh hién tuong nudc dong lai trén bé mit hap nhiét gdy nén in mon bé mit hap nhiét
ctia ndi hoi.

Hink 2.12. Bé théli mudi ciia héng Clyde

1 — Piu phun. 2 — PAu ndi 6ng. 3 — C4ch nhiét ndi hoi.
4 — V4 ndi hdi. 5 — Khong khi nén vao. 6 — Hoi vao.

7 — Cita dn hoi vao. 8 — Than b thdi mudi. 9 — Vit diéu khién.

10 — Vit an toan. 11-0 ds. 12 — Bénh ring .

13 — Ren cda vit diéu chinh. 14 — Vit ham. 15 — Tay quay.

16 — gioang kin.

Nguyén ly lam viéc:

Khi cin thSi mudi ta quay tay 15, thdng qua cd cau diéu khién 9, 12 bo thdi mudi dugc
dich chuyén vao bén trong ndi hoi, thong dudng cip hoi 6 véi clra cip hoi 7, hoi dugc dua
vao d€ thdi mudi ndi hoi. Khi di thdi mudi xong ta quay tay 15 dé dua bd théi muoi vé lai
vi tri ban dau.
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CHUGNG 5. CAN BANG NHIET NOI HOI

I. T6N THA’T NHIET TRONG N61 HOI

Nhiét lugng do 1 kg chit d6t mang vao trong ndi hdi tau thuy Qf mot phan dugce trao
cho nudc bién thanh hoi Q;, phan con lai 13 cdc tdn that. Ta c6 cdc ton that sau:
Q,— t&n that do khéi 10 mang ra,
Q; — t6n that do chdy khong hoan toan vé hod hoc,
Q4 — tdn that do do lot chat dot giy nén (tdn that co hoc),
Qs — tdn that do tod nhiét ra ngoai trdi,
Q¢ — ton that do tro xi néng mang ra.

V6i ndi hai dot dau: Q4 =0 va Qg = 0.

Ta c6:
Oy = Qi+ Qo+ Q3+ Qa+ Qs+ Qs
100%:(% 2,9 0 O Qﬁ,j-lOO%

On Qu 9u 94 9y Oy

100% = (g, +¢5 + g5 + 44 + 45 +¢)-100%
G day:
_9 . 9. Y. 9. O O
9 =_"p> 2= p 43T 5 4= "5 4s="ps 4¢=p

Oy Oy Oy Oy Oy Oy
II. XAC PINH CAC TON THAT
1. Tén tha't nhiét do khéi 10 mang ra q,

Khéi 10 ra khdi ndi hoi tiu thuy c6 nhiét dd cao hon nhiét do khong khi xung quanh, do

dé gdy nén ton that nhiét lugng Q, (q2), goi 1a ton that nhiét do khéi 10 mang ra. Tén that
nhiét do khéi 10 mang ra g, c6 thé x4c dinh theo cong thic:

_ sz'ckh '(ekh _tkkl)
Ou
Vi — lugng khéi 10 sinh ra khi d6t 1 kg chat d6t [m’tc/kged],
Cyn — nhiét dung riéng thé tich ding dp ctia khéi 16 [kCal/m’tc’C],
Cin = 0,323+0,00001 806y ,
tiw — nhiét do khong khi lanh [°C],
Q; ciing c6 thé tinh theo Entalpi ctia khéi 10:
Q2 = Ikn — Qui — Qca — Qb
I, — entalpi cda khoi 10,
Quu — nhiét lugng do khong khi cap 10 mang vao khi dot 1 kg chat dét,
Q.q — nhiét lugng vat 1y do 1 kg chat d6t mang vao,
Qn — nhiét lugng clia hoi nuc cAp vao dé phun sudng.

q,
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i . 1
Ow =V -a-Cy-ty=a-1,

kCal
=C -t
ch cd cd |:kgcd:|

Cea=0,415 + 0,0006t.4

Thudng 14y gan ding Ceq = 0,5 [kCal/kged]

Qn = gn (15-600) [kCal/kg]

I, — entalpi clia hdi nuSc cAp vao sing phun

600 - entalpi ctia hdi nude bao hod & phan 4p sudt 0,1 kG/cm? trong khéi 19.

Tén that do khéi 10 mang ra 13 ton that I6n nhat trong ndi hoi.

Tén that qo phu thudc rat nhiéu vio tai trong B clia ndi hdi va tdi trong B clia ndi hoi
ting, g, ting. T6n that q, cling phu thudc nhiéu vao hé s& khong khi thira a, hé s khong khi
thira o ting t&n that q, ciing ting (hinh 2.13).

Céc bién phdp gidm t6n thit qx: mudn gidm t&n that q, , ta phai gidm nhiét do Oy, cla
khéi 16 va gidm lugng khéi 10 sinh ra Vy. Ta c6 cdc bién phédp cu thé sau:

e Ting dién tich bé mit hap nhiét ti€t kiém clia bd hAm nudc tiét kiém va bo sudi khong
khi.

e Duy tri hé s& khong khi thira o thich hgp.

e Giit cho bé mit hap nhiét khong bi déng cdu cin, mudi ban.

e Diéu chinh t6t thi€t bi budng dot, dot 16 diing céch.

e B tri cac tAim din khi d€ khéi 10 quét khip qua cdc bé mit hap nhiét.

Kha ning gidm nhiét do khéi 10 16n nhat 12 d&n nhiét do diém suong, nhiét do khoi 10
thap hon nhiét d6 diém suong sé gy nén in mon di€m suong trong ndi hdi.

2. Tén that hoa hoc g3

Tén that hod hoc q3 14 t6n that do chdy khong hoan toan giy nén.

q3 c6 thé tinh gin diing theo két qua phan tich khéi:
g3 =3,2.Y.a %.

Trong d6 Y = ndong do khi CO trong khéi 10.

Tén that hod hoc phu thudc vao tai trong clia ndi hoi. Khi tai trong ndi hdi nhd tdn that
do chdy khong hoan toan 16n vi khi d6 thira khdng khi cho qu4 trinh chdy, khi tdi ndi hoi
ting ton that qs gidm di, sau d6 lai ting 1&n; vi khi tdi ndi hdi qud cao lugng chat dot cap
vao nhiéu, s& thi€u khong khi cho qud trinh chdy.

Tén tha't hod hoc q3 con phu thudc vao thiét bi budng ddt, nhiét @6 budng ddt va hé sd
khong khi thira . Khi thi€t bi budng dot khong tét, khi dot 10 v6i nhiét do budng dot qud
thap, khi hé s6 khong khi thira o. qud nhd s& 1am cho phdn tng chdy khong hoan toan va q;
ting 1én nhiéu. Khi hé s& khong khi thira o qud 16n, nhiét do budng d6t gidm di nén ton that
do chay khong hoan toan g3 cling tdng 1én (hinh 2.13).

Tén that g, va g3 12 cdc tdn that 16n nhat trong ndi hdi. Hinh 2.13 thé hién m6i quan hé
clia tdng céc ton that qu, q3 v6i tai trong B clia ndi hoi va hé s khong khi thira a. Dya vao
hinh 2.13 ta c6 thé xdc dinh dudc tai trong t6i vu va hé s6 khong khi thira t6i vu ctia ndi hoi.
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Tai trong t6i uu va hé sd khong khi thira t6i wu ctia ndi hoi dat dudc tai tdng cdc ton that
q2+q3 12 nhd nhat.

C C
(:2 dy+ a3 (112 4
3 | 3
e
| 2 |
! | L
| | |
| | | o
I I I [
| N
l |
~_ 1l
. " 1 ] ] = B L ]
O ta1

Bt un
Hinh 2.13. Quan hé giita cdc ton thdt qa, q; vdi tdi trong va hé s6 khong khi thia o

3. Tén that co hoc g4
Tén that cd hoc q4 12 ton that do do lot chat d6t gdy nén.
Noi hoi dot ddu qa= 0.

4. Ton that do tin nhiét ra ngoai troi gs

Tén that do tdn nhiét ra ngoai trdi qs gy nén 1a do nhiét do vé ndi hdi, bau ndi hoi,
dudng &ng hdi cao hon nhiét dd khong khi xung quanh.

Tén thit do tin nhiét ra ngodi trdi qs c6 thé tinh theo cong thifc gn diing:

qs = IOOP (400F +30000)%
B-Q

H

F — dién tich bé mit ngoai ndi hai [m?]
400 — nhiét lugng ton that trén 1m” bé mit ngoai ndi hai [kCal/m*h].
30000 — nhiét lugng tdn that tai bAu ndi, hop 6ng [kCal/h].

Tén that do tdn nhiét ra ngodi trdi qs phu thudc vio tdi ca ndi hoi. Khi t3i cda ndi hoi
16n g5 gidm va khi tdi cda ndi hoi nhé gs ting
g; =q5-0,5 -(1 +£,j100%

B

qs, B — ton that va lugng chat dot & 100% tai.
qs’, B’ - ton that va lugng chat dot & nhe tai.

Giam t6n that nhiét do tdn nhiét ra ngoai trdi bang cdch boc cdch nhiét cho noi hdi,
diing ndi hoi ¢6 vé ddi, khong khi cap 10 sé& duge din vao budng d6t qua vé ddi clia ndi hoi,
dé dugc siy néng.
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5. Tén that do tro xi néng mang ra qs
Tén that nay chi ¢6 & ndi hoi dot than, ndi hdi d6t ddu ge = 0.

IILHIEU XUAT NHIET CUA NOI HOI
Hiéu suat nhiét ctia n6i hdi dudc xdc dinh theo cong thiic:
7 =21100% = ¢,[%)
Oy
Q) — Nhiét lugng nudc nhan duge d€ bién thanh hai, khi dot 1kg nhién liéu.
Viy :

My =100~(q, +4; +4, +45+4q,) [%]

Hiéu suat ctia ndi hoi phu thudc rat nhiéu vao tai trong clia ndi hoi.

Khi qud tai, chit dot khong dudc cung cap ddy di khong khi va khong dudc tron déu véi
khong khi nén q3 ting, nhiét do khéi 1o ting, ton that do khéi 10 mang ra qp ting 1én, tdn
that do tdn nhiét qs c6 gidm di nhung chi gidm di mot it nén hiéu suit ca ndi hoi ny gidm.

Khi nhe tdi tuy nhiét do khéi 10 thap, nhung hé s6 khong khi thira a ting 1én lam cho
ton that q, gidm di mot it hodc khong gidm, t6n that hod hoc qs ting, vi viy hiéu suit nhiét
ctia ndi hoi gidm.

Ndi hdi ¢6 hiéu suit cao nhat § 45+60% tai.

IV. CAN BANG NHIET NOI HOI

Co s3 d€ thanh 1ap cAn biing nhiét cla ndi hoi 12 dinh luat bio toan ning lugng.
Theo dinh luit b3o toan ning lugng, ning lugng mang vio trong budng ddt ndi hoi phdi
bing ning lugng chi ra trong ndi hoi.

Q
kh Qed*Q k¥ T '

Q3+Q4*Q*Q6

,azf"'%

Qed+ Q1,1+ Q0 QF

_—

Hinh 2.14. S dd can bing nhiét ndi hoi
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Ning ludng mang vao trong budng d6t ndi hoi khi dot 1kg chat dot Quy:

0, = Q; +0,4+ 0w +0, +0,

Qua — ning lugng vat 1y cda khong khi lanh mang vao ndi hoi khi dét 1kg chat dot
[kCal/kgcd].

Q.q — ning lugng vat 1y cda 1kg chat dot mang vao ndi hoi [kCal/kged].

Qn — ning lugng vat Iy cla hoi nuée ding d€ phun suong 1kg chat d6t mang vao ndi hdi
[kCal/kgcd].

Q. — nhiét lugng ctia khong khi dude sudi néng mang vao ndi hoi khi dot 1kg chat dot
[kCal/kged].

Nhiét Iuong chi ra trong ndi hdi khi d6t 1kg chat dot:

Qor = Qi+ Q3+ Qat+ Qs+ Qe+ Qo +(Q2+ Qeat Quiat Qn)

Vay:

Qer = Qi+ Q3+ Qu+ Qs+ Qe+ Quict Iin

Nhiét lugng nuéc nhin duge d€ hod thanh hoi lai dugc phin ra thanh c4c thinh phan:

Q1 = Qv+ Qat Qsht Qgst+ Qnn

Qy - nhiét lugng hap thu bing hinh thic bic xa nhiét & cdc cum 6ng nudc sbi va & bé mit
h4p nhiét quanh budng dst [kCal/kged].

Qq - nhiét lugng hap thu bing hinh thdc doi luu tod nhiét & cdc cum O6ng nudc sodi
[kCal/kgcd].

Qns - nhiét lugng do hoi sy hap thu tai bd sdy hoi [kCal/kged].

Qqs - nhiét lugng do hdi gidm sdy hap thu dugc tai bo gidm sdy [kCal/kged].

Qmn - nhiét lugng nuée hap thu & bd hAm nudc tiét kiém [kCal/kged].
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CHUONG 6. KET CAU NOI HOI TAU THUY

I. PHAN LOAINOI HOI TAU THUY

Noi hdi dude phan loai theo nhiéu cdch nhu: Phén loai ndi hoi theo muc dich st dung
hoi, phin loai theo k&t cau ndi hoi, phan loai theo loai nhién liéu ding cho ndi hdi, phan
loai theo thdng s& hoi, phan loai theo tuan hoan clia nuéc trong ndi hoi.

1. Phan loai néi hoi theo muc dich sit dung hoi chiing ta cé:

- ndi hdi chinh: ndi hoi chinh ¢6 nhiém vu sinh ra hdi cung cip cho mdy chinh (tudc bin hdi,
hodc mdy hdi), cung cip hoi cho cdc mdy phu, cho muc dich him siy va cho nhu ciu sinh
hoat,

- ndi hdi phu: ndi hdi phu c6 nhiém vu cung cip hoi cho cdc mdy phu, cho muc dich him
sdy va cho nhu ciu sinh hoat.

2. Phan loai theo két cAu chiing ta cé:

- ndi hoi dng Ita NHOL, 12 ndi hoi ma khéi 10 di trong dng, con nudc bao boc bén ngoai
ong,

- ndi hoi dng nu6c NHON, 1a ndi hoi ma nudc di trong 6ng, con khéi 10 di ngoai 6ng,

- ndi hoi lién hiép dng lta-6ng nudc.

Hinh 2.15. So' do nguyén 1y ciia mét s6 loai noi hoi
- Ndi hoi dng nudc ditng tudn hoan ty nhién.
- Nbi hai 6ng 1tta ngude chiéu.
- Ndi hoi dng nude niam khi 10 di chit Z.

o o e

3. Phan loai theo loai nhién liéu diing cho néi hoi chiing ta cé:
- ndi hoi @6t dau,

- ndi hoi d6t than,

- ndi hoi khi x4, tin dung niing lugng trong khi x4 clia dong co,
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- ndi hoi dung ning lugng nguyén ti.

4. Phéan loai theo thong sé hai, chiing ta cé:

- ndi hoi cao dp, dp sudt cta ndi hoi P, > 45 kG/em?,

- ndi hdi trung 4p, 4p sudt ctia ndi hoi P, = 20 + 45 kG/cm?,
- ndi hoi thap dp, dp sudt cia ndi hoi P, < 20 kG/em®.

5. Phan loai theo tuin hoan ctia nuéc trong ndi hoi ta cé:
- ndi hoi tudn hoan ty nhién,
- ndi hoi tudn hoan cudng bic.

II. NOI HOI ONG LUA
1. So @b nguyén ly:

Hinh 2.16. So dé nguyén Iy ndi hoi éng lita.

Trén hinh 2.16 ta c6:

1 — than ndi hai, 5 — dinh ching ngin,
2 —budng dot, 6 — dinh chiing dai,

3 — hop ltra, 7 — bau kho hoi,

4 — dng I, 8 — ma dinh hop Ita.
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Nguyén ly lam viéc:

DAu d6t va khong khi duge cAp vao budng dot (2) chdy, sinh ra khi 10, khi 10 di vao hop
Itta 3, sau d6 di vao cdc dng ita 4, trao nhiét cho nudc bao boc chung quanh budng dot, hop
Itra, 6ng Itta hod thanh hoi. Khéi 10 di ti€p qua hop khéi, b6 hAm nuéc i€t kiém, bd sudi
khong khi.

~ 'A" A’ A’
2. DPic diém két cau

a. Than néi hoi

Than ndi hoi hinh tru tron, do 1, 2, 3 tim thép n6i hoi han hoic tan lai, m6&i han hodc tin
doc than ndi hoi khong nén & cing mot dudng sinh d€ chong xé doc ndi hoi, khong nén &
cling mtc nudc ndi hdi d€ d€ tranh gdy nén ng xuat nhiét va hién tugng mdi, khong nén
ty 1én bé ndi hoi vi khé kiém tra va mdi ndi chéng bi muc ri.

Hinh 2.17. Ung sudt xé doc va vng sudt xé ngang ciia bau hinh tru

Ctta chui khoét trén than ndi hoi c¢é hinh bau duc, truc ngin theo huéng dudng sinh cla
than ndi vi bau hinh tru c¢6 ng suat xé doc 8416n gap doi ting suat xé ngang §, (hinh 2.17),
nén ndi hoi dé bi xé doc hon xé ngang.

b. Nép ndi hoi
No6i hdi c6 ndp trude va nip sau. Nip trude con goi 12 mit sing trudc, vi ¢é cic 18 khoét
dé 13p budng d6t, dng Iita, dinh chiing dai.

c. Budng dot

Budng dot bi tic dung clia nhiét dd cao, clia Iyc nén khi chdy, phia ngoai bi tic dung
clia 4p luc nude va bi vong xudng bdi chinh trong lugng ban than. Do d6 budng ddt c6 két
cdu hinh tru, d€ ddm bio d6 bén &t (chiu luc tot).

Budng d6t ¢6 thé 12 hinh tru tron, c¢6 thé 13 hinh tru ggn séng [hinh 2.18].

Budng ddt hinh tru ggn séng c6 cdc uu diém: lam ting bé mit hap nhiét clia budng dot
1én 8+12%, khit dugc gidn nd nhiét khi nhiét do thay ddi, budng ddt hinh tru tron phai c6
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két cAu khir gidn nd nhiét riéng (nhuw mot ddu budng d6t di dong). Budng d6t hinh tru gon
song tang dugc d6 déo theo hudng doc truc, va ting dd ciing theo huéng kinh, ddm bédo chiu
dudc 4p suit cao.

S& lugng budng ddt tuy thudc vao dién tich bé mit hap nhiét, thong thudng ndi hoi c6 1,
2, 3 budng dot.

Budng d6t c6 thé 1a hinh tru diic lién, c6 thé 1a do 2, 3 tAim thép ndi hai ghép lai.

2uq o
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Hinh 2.18. Két cdu cdc loai buéng dét hinh gon song
a — budng dot hing Foxa,
b - budng ddt hing Morrisona,
¢ - budng ddt hing Deightona.

d. Hop Ira

Hop Itra dung d€ ti€p tuc d6t s6 chat dot chua kip chdy hét trong budng ddt, dung tich
ctia hop Ita khong nhd hon dung tich clia budng d6t d€ ddm bio chdy hét chat dot, dién tich
miit cit ngang cda hdp Itta nén bing dién tich mit cit ngang clia tat cd cdc 6ng lra thudc
hop Ira dé.

Thanh trude cia hop lra duge goi 1a mat sang sau.

Vich sau va vdch bén ctia hdp lita dugc cd dinh vé6i than ndi hdi va v6i hop Iira khac
bing céc dinh ching ngén.

e. Ma dinh hop Iira
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Hop Ita ti€p xtc vdi ngon Ita c6 nhiét dod cao, lai c6 két cAu hinh hop, nén khong c6 1gi
cho viéc chiu lyc vi vdy dinh hop Itra c6 gdn ma gia cudng, con goi 12 ma dinh hop k.

f. 6ng Iita

6ng Itta din khéi 10 di tir hop Iita vao hop khéi va trao nhiét cho nuéc bao boc bén
ngoai d€ hod thanh hai. Ong Itfa 1a bé mit hap nhiét chd y&u ctia ndi hdi (chi€m 80+90%).
C6 2 loai 6ng Itta: Sng Itfa thudng va ong lita ching. Ong lita ching ngoai nhiém vu d&n
khéi 10, con c6 nhiém vu ching giit nip trudc clia ndi hdi véi thanh trudec clia hdp lira
(chiing giif 2 mit sang).

6ng Itta thudng c6 do day 2,5+4,5 mm va tuy thudc vao 4p suit clia ndi hoi. 2 diu mit
clia 6ng Itta thudng dugc nong 1én hodc han 1én cdc mit sang. PAu mit phia hop lta phai
dugc bé mép.

Ong lita ching day 5+9,5 mm, 2 diu mit clia dng lita chiing duge han hoic bit ren &c
vao cdc mat sing. Ong 1&ra ching chi€m khodng 30% tSng s6 cdc Sng 1 va dudc bé tri xen
ké v6i cdc Ong Itra thudng.

g. Pinh chiing ngiin, dinh chiing dai

Dinh chiing ngin ding d€ chiing giit thinh hop Ita v6i nhau, chiing giit thanh hop lia
vdi ndp sau cta ndi hoi. Pinh chiing ngin c6 thé dugc cd dinh bing cdch ren han hoic tin
dinh.

Dinh chiing dai dé€ chiing giff nip trudc va nidp sau clia ndi hoi (phan khong c6 dng lita).
Dinh chiing dai dugc c6 dinh biing cdch han hodc bit ren &c . Pinh chiing dai c6 dudng kinh
bing 50+90 mm.

h. Béaukhé hoi
Biu khd hdi 1am ting chiéu cao clia khong gian hoi, 1am cho cédc hat nuéc cé trong
lugng 16n hon phdi roi trd lai ndi hai, 1am ting dd kho cla hdi.

i. Nip cita ngudi va nip cia tay

Hinh 2.19 thé€ hién c4c ndp cita ngudi va clra tay khac nhau, diing cho ndi hdi.

a — ding cho ndi hoi ¢6 4p suét p <25 kG/em?,
b - ding cho ndi hoi c6 4p sudt p > 25 kG/cm?,
c - ding cho ndi hoi c6 4p suét p >> 25 kG/em®.
1 — ren bt nip ndi hoi,

2 — bulong,

3 — phan bén dudi cla nip ndi hdi,

4 — bd 1am kin ndp ndi hoi.

Nip cita ngudi (con goi l1a nip ctra chui) d€ ngudi st dung c6 thé chui vio bén trong ndi
hdi ki€m tra, vé sinh, stfa chita ndi hoi. Nip ctta ngui c6 vanh gia cudng phia bén trong ndi
hoi.

Nip cilra tay diing d€ 1udn tay vao lau chiii, vé sinh va sira chita bén trong ndi hdi.
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Hinh 2.19. Mjt s6'két cdu ndp cita nguoi, ndp ciia tay ciia noi hoi
Nip ctta ngudi, nip ctta tay déu dugc déng tlr phia trong ra [hinh 2.19], @€ 1gi dung 4p
sudt trong ndi hoi 1am ting do kin clia ctta. Ndp cifa ngudi va nip ctra chui déu c6 hinh bau
duc va néu nidp dugc khoan & phan hinh tru clia thin ndi, thi truc ngdn huéng theo huéng
dudng sinh clia than ndi.

3. Uu, nhugc diém

Uu diém:

- Nh& 6ng 16n va thing nén c6 thé dung dude nude xau, chua loc hoic nudc 13n dau.

- Bén, sit dung don gian.

- Than ndi chita nhiéu nude, ning lyc tiém tang 16n, 4p sudt ndi hoi kha &n dinh, ngay ca
khi thay ddi tdi dot ngot.

- Chiéu cao cla khong gian hdi kha 16n nén do khé cda hdi nudc kha cao x=0,95+0,98, do
d6 khong can phdi c6 thiét bi kho hoi.

Khuyé&'t diém:

- To, ndng, chita nhiéu nudc.

- Cudng d6 boc hoi yéu.

- Nudc nhiéu, nén thdi gian nhém 10 18y hoi 1au tir 6+-10h, ndi hdi chinh 1én dén 24+48h.
- Khi nd v& khd nguy hiém.

TII. NOT HOT ONG LUA-ONG NUGC

Nguyén 1y lam viéc ctia ndi hoi lién hiép 6ng Ira-ong nudc dugc thé hién trén hinh
2.20. Trén hinh 2.20 ta c6:
1 — than ndi hoi, 6 — dinh chiing dai,
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2 — budng dét, 7 — hop khoi,

4 — ong I\, 9 — bd sudi khong khi,
10 — bo hAm nudc tiét kiém, 11 — bau khd hdi,

12 — 6ng din hoi di st dung, 13 — 6ng g6p nudc,

14 — c4c Oong nudc, 15 — 6ng gép hdi.

Hinh 2.20. So do nguyén Iy ciia néi hoi éng lita.
Noi hai lién hiép dng lita, dng nudc don gidn hon ndi hoi dng Ii¥a, tudn hoan tot hon,
trong lugng nhe hon nhung van con nhiéu khuyét di€ém 16n clia ndi hoi 6ng Ii¥a.

IV. NOI HOI ONG NUGC TUAN HOAN TU NHIEN

No6i hoi 6ng nuée tudn hoan ty nhién c6 nhiéu loai nhu:
ndi hdi 6ng nude nim, khi 16 di thing,

ndi hoi dng nude nim khi 16 di chit Z,

ndi hoi dng nuéc ditng 3 bau ddi xing,

ndi hoi dng nudc ding 3 bau khong ddi xing,

ndi hoi 6ng nudc ding ki€u chit D ditng, chit D nghiéng.

Uu nhugc di€m ciia ndi hoi §ng nuéc néi chung

Uu diém:

gon nhe hon nhiéu so véi ndi hoi 6ng 1tta, vi lugng nudc trong ndi hoi it, cdc dng nhd
nén dé bd tri dude bé mit hap nhiét 16n, cudng dd hap nhiét cao,

c6 thé ché tao dudc hang loat, tir loai nhé d€n loai 16n, chi cin thay ddi s6 lugng dng,

c6 thé bo tri hdp 1y cdc bé mit hdp nhiét va ba tri duge cac bé mit hap nhiét tiét kiém
c6 dién tich 16n, nén hiéu suat ctia ndi hoi 16n hon ndi hoi 6ng Iira,

thdi gian nhém 10 14y hoi nhanh (0,5+2h) dic biét (4+6h),

khi nd v& khong nguy hiém 1dm, vi lugng nudc it va dng nudc thudng bi nit v trude bau
noi.
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b. Nhugc di€m:

- doi hdéi chat lugng nude cap tot, duge loc k§ cang vi cdc 6ng nhd cong, cudng do trao
nhiét 16n,

- coi séc, bdo dudng ndi hdi phifc tap hon ndi hdi 6ng 1,

- ning luc tiém ting bé, vi it nudc trong ndi hoi, nén khé duy tri 4p suit hoi &n dinh,

- chiéu cao khong gian hdi bé, nén can phai c6 thiét bi kho hdi.

2. Noi hei 6ng nuée nim khi 1o di chit Z
a. S¢ do nguyén ly:

Himh 2.21. So d6 nguyén Iy néi hoi 6ng nudc nam khi 1o di chit Z

1 — budng dat, 2 — bau ndi, 3 — 6ng gbép nudc,
4 — cdc dng nudc 1én, 5 — dng g6p hai, 6 — ong hoi 1én,

7 — b6 hAm nuéc ti€t kiém, 8 — bo sudi khong khi, 9 — hop cin,

10 — tAm dan khi, 11 — vach @doi.

b. Nguyén Iy lam viéc

Dau dét va khong khi dude cip vao budng dot chdy sinh ra khi 10, khi 10 quét qua cdc bé
mit hap nhiét, trao nhiét cho nudc & bén trong 6ng. Nudce tir bau 2, di xudng 6ng gép nudc 3
vao cdc 6ng nudc 1€n 4, nhan nhiét sinh ra hdi, hdn hgp nude-hdi di vao dng gép hdi 5, di
1én cdc 6ng hoi 1én 6 va vé lai bau 2.

Khi 160 nhd c6 cdc tAm din khi 10, nén di theo hinh chit Z, do d6 ndi hoi dugc goi 1a ndi
hdi 6ng nude nim khi 10 di chit Z. Van tdc ctia khi 10 chuyén dong trong ndi hdi 6ng nudc
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nim khi 16 di chii Z 16n gdp 3 1an khi chuyén dong trong ndi hoi 6ng nuéc nim khi 16 di
thdng (khong c6 tAm din khi 10).

Tuin hoan cla nudc trong ndi hdi 1a tudn hoan ty nhién, do sy chénh l&ch ty trong cda
nudc va ctia hdn hgp nu6e — hoi gay nén.

c. Dic diém két ciu

+ Hop ong: trong ndi hoi dng nuée nim c6 hop gép dng nuée (3), hop gép dng nude va
hai(5). Miit cdt ngang ctia cdc hop 6ng 1a hinh vuéng. Hop 6ng 1a mot dng thép hinh gon
séng, mot mit c6 khoan céc 16 dé€ nong cdc dng nude vao. Mot mit c6 khoét cic ctra hinh
vudng, mdi ctta d6i dién véi mot dng to hodc 4 6ng vira, 9 6ng nhd, 16 ng loai rat nhd. Céc
clra ndy dung dé thong rita, vé sinh 6ng, nong 6ng vao thanh hop dng.

Hop 6ng vudng hinh gon séng rat khé ché tao, nén trong mot sd trudng hop dude thay
th& biing hop 6ng tron.

+ Ong nuéc niim 1a cdc dng ma & d6 nudc nhan nhiét hod thanh hoi. Céc dng sdt budng
dot do cudng do trao ddi nhiét 16n nén c¢é dudng kinh 16n hon d€ ddm bio lam mat t6t hon
va tudn hoan tot hon.

Cidc 6ng nude nim duge dit doc 15+25°, dé tranh hién tuong nudc hai phin 16p.

Céc 6ng din nudc-hdi vé bau ndi (6) cé dudng kinh 16n hon cdc 6ng din nude & phia sau
va biing dudng kinh cdia cdc 6ng nudc soi § sat budng ddt, vi thé tich ciia hoi 16n hon nhiéu
thé tich clia nuéc.

d. Uu, nhuge di€m
Ngoai cdc uu nhuge di€ém chung cho ndi hoi 6ng nudc, ndi hdi 6ng nude nim cén ¢ cic

vu nhuge diém sau:

Uu diém:

- Ong to thing, d& thong rifa, vé sinh nén c6 thé diing dude nudc xau cé 1in diu.

- Coi séc va bdo dudng don gidm, ning luc tiém tang 16n.

- Tién cho viéc ché tao hang loat ndi hoi ¢ sdn lugng, thong sé khic nhau, chi viéc thay
ddi so lugng 6ng nudc.

- Khi1d di chit Z 1am cho véan t&c khi 10 ting, ting hé sO trao d6i nhiét, ting cudng dd trao
ddi nhiét trong ndi hdi.

Nhugc diém:

- Hop gbp ong hinh gon séng nén khé ché tao, dit tién.

- C4c tAm dan khi dé bi chdy hdng, cong vénh va rit khé sita chira.

- Ong to thing nén khé bd tri cdc bé mit hap nhiét. Lam ting kich thudc va trong lugng
ctia ndi hdi.

- SO nip, clra qud nhi€u gay kho khin khi thay ong.

- Thdi gian nhém 10 14y hdi tuong ddi dai (4+-6h).

3. Néi hei §ng nuGe nam khi 10 di thing
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Giong nhu ndi hoi 6ng nuc nim khi 10 di chit Z, chi khac 12 khong c6 cdc tAm din khi
cudng biic dong khi di theo hinh chit Z, do d6 khi 16 & trong ndi hdi nay di thing.

4. Nobi hoi ong nuée ditng 3 bau d6i xing

Nguyén ly lam viéc

Hinh 2.22 thé€ hién nguyén 1y 1am viéc clia ndi hoi 6ng nudc ding 3 bau ddi xidng.

Noi hoi ¢6 2 dudng khi 10 ddi xing nhau, khéi 10 di ngoai 6ng trao nhiét cho nuéc & bén
trong dng d€ hod thanh hoi. Cdc 6ng 4 gin budng d6t hon, nhan nhiéu nhiét hon cdc 6ng 5 &
xa budng dot sinh ra hoi. Hén hgp nudc-hoi & cdc dng 4 ¢6 ty trong nhd hon bi nude & céc
ong 5 c6 ty trong 16n hon diy vé biu 1, tao thanh vong tuan hoin ty nhién trong ndi hdi.

B sy hoi 6 dudc bd tri gitta cdc cum 6ng 1én 4 (cum 6ng I) va cum Ong xudng 5 (cum
ong IT) d€ 1am ting thém chénh l&ch ty trong clia nudc va hdén hgp nudc — hdi, 1am cho tudn
hoan ctia ndi hoi ddm bao hon.

Céc Ong xudng va cic ong lén 1a cdc 6ng thing, 2 diu cong huéng vé tAm bau ndi dé
trach ng suat cuc bd & cdc bau ndi.

Céc 6ng nudc vira 1a cdc bé mit hap nhiét, vira 12 khung dan dé€ d8 bau trén.

Hinh 2.22. So dé nguyén Iy ciia noi hoi éng nudc ding 3 bau doi xvng.

Trén hinh 2.22 ta cé:

1 — bau nudc hai, 2 — bau nudc, 3 — budng dét,
4 — cdc dng nudc 1én, 5 — cdc ong nuc xudng, 6 — bod sy hoi,
7 — bd ham nudc tiét kiém, 8 — bd sudi khong khi,

Uu khuyé't diém
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Ngoai cdc wu khuyét diém clia ndi hdi 6ng nudc ding nhu: gon nhe hon ndi hdi 6ng
nudc nim, tudn hoan ddm bdo hon, ddi hdi chat lugng nuSe cao hon v.v...
Ndi hai 3 bau déi xting con c6 cdc uu khuyét di€m sau:
- C6 2 duéng khéi 10 nén ndi hoi van con rat kong kénh. Khong tién bd tri 2 ndi hdi trén
cung 1 tau.
- Khong tién bd tri bd sdy hoi, vi bd sdy hoi gdbm 2 cum 6ng rit cach xa nhau.
- S6 bau nudc qud nhiéu 1am ting trong lugng ndi hoi.
Cudng do trao ddi nhiét yé&u, vi 2 dudng khéi 10 1am gidm tdc do ciia dong khi 10, gidm
hé s6 truyén nhiét trong ndi hoi.

5. Noi hoi 6ng nuéc ditng 3 bau khong déi xitng KBTI
a. Nguyén ly lam viéc

Hinh 2.23 thé hién sd d6 nguyén ly ctia ndi hoi 6ng nudc 3 bau khong ddi xiing.

Chat dot, khong khi cap vao trong budng d6t chdy, sinh ra khi 16. Khi 10 quét qua cic
ong nudc trao nhiét cho nuéc & trong dng. NuSc trong 6ng nhan nhiét sinh ra hoi. Tuan
hoan cia nudc trong ndi hoi 13 tuan hoan ty nhién.
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Hinh 2.23. So do nguyén ly ciia néi hoi 6ng nuéc 3 bau khong doi xing
O hinh trén ta co:

1 — bau nudc — hoi, 2 — bau nudc, 3 — bau nudc,

4 — 6ng gbp bo sdy hai, 5 — cdc 6ng xudng, 6 — cdc 6ng nuSc-hoi 1én,
7 — cdc dng nu6e-hdi 1én, 8 — cdc 6ng nudc-hdi lén, 9 — bd sdy hdi,

10 — bd hAm nudc tiét kiém. 11. bo sudi khong khi, 12 — budng dot.

Néi hoi c6 2 mach tuan hoan:
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- Mach tuin hoan don gidn:

Nuéc tir bau 1 di xuéng bau 3 theo cdc 6ng khong hap nhiét dit bén ngoai ndi hai, sau
d6 vao céc 6ng 1én 8, nhan nhiét hod hdi. Hon hgp nudc hoi trong 6ng 8 ¢6 ty trong nhd hon
ty trong clia nudc & cdc 6ng xudng bén ngoai ndi hdi, bi nuée ddy 1én bau 1.

- Mach tuin hoan phifc tap bao gdm 2 vong tuin hoan ty nhién:

Vong tudn hoan 1: Nudc tir bau 1 di xudng cdc dng 5 dit sat vach ng (bi che khuit bdi
céc ong 1én 6), vao bau nude 2, di 1én theo cdc 6ng 6, hap nhiét bifc xa cda budng ddt sinh
ra hdi, hdn hdp nudc-hdi  cdc dng 6 bi nudc cé ty trong cao hon & cac 6ng xudng 5 diy vé
bau 1.

Vong tuan hoan 2: Nudc tir bau 1 di xudng cdc 6ng 5 dit sat vach dng (bi che khuit bdi
céc dng 1én 6), vao bau nudc 2, di 1én theo cdc dng 7, hap nhiét ddi luu cla khi 10 sinh ra
hoi, hdn hgp nudc-hoi & cdc dng 7 bi nudc c6 ty trong cao hon & cdc dng xudng 5 diy vé
bau 1.

b. Uu nhugc di€m

Nbi hoi ¢6 cdc vu diém cta ndi hdi 6ng nudc ditng tuan hoan ty nhién, ngodi ra so vdi

ndi hoi 3 bau d6i xitng né c6 cdc wu nhuge diém sau:

- Chi c6 1 dudng khéi 10, nén ndi hai gon hon nhiéu.

- Hiéu suit cda ndi hdi cao hon N1=93%.

- VAin con 3 bau nén ndi hdi to ning.

- B0 sdy hai dit ditng nén kho 14p rdp stta chita, vé sinh.

- C6 thém bau gép hoi clia bd say hoi, nén ndi hdi vin con kdng kénh.

Bau gép bo siy hoi dudc chia 1am 2 ngiin, ngin hoi vao nhd hon ngin hdi ra vi thé tich
ctia hoi vio nhd hon thé tich ctia hdi ra b siy hoi.

LSp 6ng xudng 5 va 6ng 1én 6 dudc lip kin quanh budng ddt, ngoai nhiém vu cip nuéc
cho cdc mach tuin hoan (cdc 6ng 5) va nhin nhiét bifc xa clia budng dot dé sinh hdi, con c6
nhiém vu b3o vé& vich budng d6t khong bi chdy hdng.

6. Ndi hoi 6ng nuéc ditng kiéu chit D nghiéng
a. Nguyén ly lam viéc

Sd dd nguyén 1y clia ndi hoi 6ng nude 2 bau kiéu chit D nghiéng dugc thé hién trén hinh
2.24.

Nguyén Iy 1am viéc cia ndi hdi dng nue 2 bau kiéu chit D nghiéng: khi 16 di ngoai 6ng
trao nhiét cho nu6c & trong dng d€ sinh ra hdi.

Néi hoi c6 2 mach tuan hoan tu nhién:
- Mach tuan hoan I:

Nudc tir bau 1 di xudng cdc dng 4 vao bau 2 , sau d6 vao cdc 6ng 1én 6, nhan nhiét hod
hoi. Hon hgp nudc hoi trong 6ng 6 ¢ ty trong nhd hon ty trong clia nuée & cdc ong xudng 4,
bi nuSc ddy 1én bau 1.

- Mach tuin hoan II:

Nuéc tir bau 1 di xudng cdc 6ng 4, vao bau nudc 2, di vao cic 6ng 5 & ddy ndi hoi, vao

hop gép 3, di 1én cdc dng 7 bd tri § quanh vdch budng dot ndi hoi, hdp nhiét bitc xa cia khi
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10 sinh ra hdi, hdn hgp nudc-hdi & cdc dng 7 bi nude ¢6 ty trong cao hon & cdc 6ng xudng 4
ddy vé bau 1.

Lép 6ng 1én 7 dudc ldp kin quanh budng d6t ngoai nhiém vu nhin nhiét bic xa cda
budng d6t d€ sinh hdi, con c6 nhiém vu bdo vé vach budng dot khong bi chdy héng. Phuong
phdp ldp vach 6ng 7 dugc thé hién trén hinh 2.25.

10

S LIS T

Hinh 2.24. So do nguyén 1y ciia néi hoi 6ng nuéc 2 bau kiéu chit D nghiéng
G hinh 2.24 ta c6:
1 — bau nude — hoi, 2 — bau nudc, 3 -
4 — cdc dng nu6c xudng, 5 — cdc 6ng nuéc, 6 -
7 — cdc dng nu6c-hdi 1én-vach dng, 8 — bd siy hdi, 9-—
10 - b6 sudi khong khi.

z

ong gbp nudc,
céc 6ng nu6e-hoi 1én,
bo ham nudc tiét kiém,

(@)

b. Uu nhuge di€m
Uu di€m:
Ndi hai c6 ddy dii cdc uu nhuge di€m cla ndi hdi dng nudc ding. Ngoai ra ndi hoi chit D

nghiéng con c6 cdc vu nhude diém sau:

- Noi hoi chi ¢6 2 biu. Lai ¢6 vach 6ng gidm dugc dién tich cdc dng nudc soi 6; din dén
ndi hoi gon nhe, tién 10i bo tri 2 ndi hdi trén mot tau.

- B0 sdy hdi dugc dit nim nén c6 thé rit ra vé sinh, sita chita dé dang.

- Céc 6ng nudc sdi ¢6 géc nghiéng 16n 35+70°, nén khong cin tdim dain khi khéi 16 vin
quét khip cdc bé mit hap nhiét.

- Tuan hoan cla ndi hoi khd ddm bao.

- Do c6 vach dng 1am mat nén gach budng d6t & cdc vach it bi chdy hdng.

- Do c¢6 cdc 6ng 1am mat san budng d6t, nén gach san budng dot it bi chdy hdng.
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Nudc tir bau 1 di xudng cdc 6ng 4 vao bau 2, sau d6 vao cic 6ng 1én 6, nhian nhiét hod
hoi. Hdn hop nudc hoi trong 6ng 6 ¢ ty trong nhd hon ty trong clia nuée & cdc dng xudng 4,
bi nuéc day 1én bau 1.

- Mach tuan hoan II:

Nuéc tir bau 1 di xuéng cdc dng 4 vao bau 2 , sau d6 vao cdc dng 1én 8, nhan nhiét hod
hdi. Hon hgp nu6c hoi trong 6ng 8 c6 ty trong nhd hon ty trong clia nudc & cdc dng xudng 4,
bi nuéc ddy 1én bau 1.

- Mach tuin hoan III:

Nudc tir bau 1 di xudng céc 6ng 4, vao bau nudc 2, di vio cdc 6ng 5 & ddy ndi hoi, vao
hop gép 3, di 1én cdc dng 7 bd tri § quanh vich budng dot ndi hoi, hap nhiét bitc xa cia khi
10 sinh ra hoi, hdn hgp nudc-hoi & cdc 6ng 7 bi nude c6 ty trong cao hon § cic dng xudng 4
ddy vé bau 1.

LSp 6ng 1én 7 duge 1ip kin quanh budng d6t ngodi nhiém vu nhin nhiét bic xa cla
budng ddt d€ sinh hoi, con c6 nhiém vu bio vé vach budng dot khong bi chdy héng.

Hinh 2.26. So do6 nguyén Iy ciia ndi hoi éng nuée 2 bdu kiéu chit D diing
Trén hinh 2.26 chung ta co6:

1 — bau nudc — hdi, 2 — bau nudc,

3 — 6ng gbép nudc, 4 — céc 6ng nu6c xudng,
5 — cdc 6ng nudc, 6 — cdc 6ng nudc-hoi 1én,
7 — c4c dng nuSe-hdi 1én, 8 — cdc ong nuSe-hai 1én,
9 — bd6 hAm nudc tiét kiém, 10 - b6 sudi khong khi,
11- tAm dan khi, 12 — bd sdy hoi.

69



b. Uu, nhugc diém
Ndi hoi ¢6 day dd cdc wu, nhuge di€m cia ndi hoi 6ng nuéc diing. Ngoai ra ndi hoi chit D
ding con cé cdc uu, nhudge diém sau:

Uu di€m:

- Chiéu ngang ctia ndi hoi bé.

- Tién bo tri cidc bé mit tiét kiém trong dudng khéi 10 thing ditng, nén ndi hoi gon nhe,
c6 thé bé tri 2 ndi hoi trén 1 tdu.

- CAu tao don gidn, bd tri dugc cdc bé mit hAm nudc tiét kiém va bé mit sudi khong khi
16n, nén hiéu suit ctia ndi hdi cao.

- B0 ham nudc tiét kiém va bo sudi khong khi dugc dit trong dudng khéi 16 thing ding
nén gidm dugc chiéu cao clia ndi hdi.

- Do c6 tAm din khi nén khéi 16 quét khip dugc qua cdc bé mit hap nhiét va van tdc cla
khéi 10 ting 1én, 1am ting hé s6 truyén nhiét trong ndi hoi.

Nhugc diém:

- Doi hdi chat lugng nudc cao, st 1y k§ cang.
- Can phdi c¢6 bo ty dong cap nudc.

- Can ngudi st dung gidi.

8. Noéi hoi hai vong tuan hoan (ndi hoi Schmidt-Hartmanna)
a. Nguyén ly lam viéc

Nguyén ly 1am viéc cia ndi hoi hai tuAn hoan dudc thé hién trén hinh 2.27.

Nguyén ly 1am viéc ctia ndi hoi 6ng nudc hai vong tuin hoan:

Noi hoi thong s6 cao I 1am viéc binh thudng nhu cdc ndi hoi khdc. Nudc trong cdc dng
nudc nhan nhiét cda khi 10 sinh ra hdi. Hoi tir bau 1 ¢6 4p sudt, nhiét do cao dugc dua vao
cum 6ng 3 trong bau ndi 4 cta ndi hoi thong s6 thap I, nha nhiét cho nuéc & bén ngoai dng
sinh ra hoi thong s6 thap. Hoi thong s6 thdp dudce duwa vao bd sdy hoi 7, sau d6 dudce dua di
st dung.

Hdi thdng s6 cao trong cum 6ng 3, sau khi nha nhiét cho nudc bén ngoai 6ng, ngung tu
thanh nudc va trd vé lai bau nude 2 clia ndi hdi thong s cao.

Nudc cap cho ndi hai thong s8 thap II, duge bom 5 bom qua bau haAm nuéc tiét kiém 6
vao bau 4.

b. Uu nhugc diém

- Cho phép dung dugc nudc siu, 14n dau & phin thap dp, vi nue boc hai & nhiét do thap ,
khong ti€p xtc vdi khéi 10 c6 nhiét dd cao, tudn hoan clia nu6e 13 tuan hoan cudng bic.

- Phin ndi hdi cao 4p c6 tuan hoan ty nhién, nhung 13 tuAn hoan khép kin nén chi can 1
lugng nude sach (nudc chung cAt) nhat dinh 1a di.

- C4u tao phic tap, dit tién.

- Khé vé sinh, cao rita cdu ciin bam & dng rudt ga, kho sita chita cdc 6ng rudt ga..
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Hinh 2.27. So do nguyén Iy ciia néi hoi 6ng nuéc 2 vong tudn hoan

Trén hinh 2.27 ta c6:
I — N6i hdi thong s6 cao.
II — Nbi hoi thong s6 thap.
1 — Bau nudc —hoi clia ndi hdi thdng s6 cao.
2 — Bau nuéc clia ndi hoi thong s6 cao.
3- 6ng nudc rudt ga.
4 — Bau ndi cda ndi hoi thong sd thap.
5 - Bom nudc cip ndi hdi thong s thap.
6 — B6 ham nudc tiét kiém.
7 — B say hoi.

V. NOI HGI ONG NUGC TUAN HOAN CUGNG BUC KIEU LAMONG
1. Nguyén ly lam viéc

Nguyén ly 1am viéc: Nudc tit bau 1, dugc cdc bom tudn hoan 2 bom vao ndi hoi qua cic
ong gbp 3, 4, sau d6 vao cdc 6ng hap nhiét bic xa 13 va cdc dng hap nhiét d6i luu 14; nhan
nhiét sinh ra hdi. Hon hdp nudc hoi dudc dwa vao cdc bau gép 7, 8 va dua vao lai bau 1.

Hoi tir bau 1 di vao dng gép 9, vao bo sdy hdi 15, vao dng gép hoi 10 va dudc dua di st
dung.

Nuéc cAp ndi hoi dude bom cap nude 11, bom vao dng gép 5, vao bd hAm nudc tiét
kiém 12, vio 6ng g6p 6 va vao ndi hoi.

71



Tuin hoan cda nu6e trong ndi hdi 12 tuan hoan cudng bitc do bom tuan hoan 2 tao ra.
Boi s6 tuan hoan:

K= GB/DN =6+8 lﬁn

Gg — luu lugng clia bom tudn hoan,

Dy — sdn lugng ctia ndi hoi.
K = 6+8 1an c¢6 nghia 12 nudc phai tudn hoan 6+8 1an qua ndi hdi mdi hod hai hoan toan.

Al? 5 T
6 |—— o—=)
2 — | 15
R ——
| == 18
R e g R L
07 |——1 ~, 1 - biu nudc va hoi,
13 2 — bom tuan hoan,
30— 3,4,5,6 — 6ng gbép nudc,
. 16 7,8,9,10 — 6’{1g g6p nudc-hoi,
-;): 11 — bom cap nudc,
12 — bé ham nudc tiét kiém,

13,14 - cum dng nudc soi,
15 — b6 sy hdi,
16 — thiét bi budng d6t.

Hinh 2.28. So do nguyén 1y ciia néi hoi 6ng nudc tudn hoan cudng bikc

2. Uunhugc dié€m

- Tuin hoan cla nu6c trong ndi hoi ddm bio, vi 1a tuan hoan cudng biic.
- D& b6 tri cdc 6ng hap nhiét hinh rudt ga do d6 ndi hoi gon nhe.

- Nhém 10 14y hoi nhanh (15420 phit).

- Lam viéc 6n dinh khi bién tai.

- Khé vé sinh, stta chita cdc dng ruot ga.

- Yéu cau chat lugng nudc rat cao.

- VAn con 1 bau nudc va hoi.

VL. NOI HOI PAC BIET
1. N&i hei luu dong thing
a. Nguyén Iy lam viéc

Hinh 2.29 thé€ hién nguyén 1y 1am viéc ctia ndi hoi lvu dong thing. Nguyén ly lam viéc
ctia ndi hdi lvu dong thang:

Nu6c dude bom tuan hoan (2) bom qua bd hian nudc ti€t kiém (3) vao 6ng hip nhiét bitc
xa (4), vao dng hap nhiét ddi luu cum dng I (5), dén cdc dng hap nhiét ddi luu cum dng 11
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(6) nhan nhiét sinh ra hoi. Hoi dudc dua vao bau kho hdi (7) sau d6 t6i bo sdy hdi (8) va
theo dudng 6ng (9) di st dung.

b. Uunhugc di€m

- Nbi hai khong con cdc bau nuée, bau nude va hdi, nén gon nhe

- Toan bd nu6c qua ndi hoi déu bién thanh hdi, nén bdi s6 tuan hoan K = 1, do d6 goi 1a ndi
hoi luu dong thing.

- Yéu cau vé chit lugng nu6e rit cao

- Can c6 hé thdng tu dong diéu chinh phifc tap

- Cin ngudi st dung c6 trinh d6 cao

- 1am viéc kém 6n dinh khi thay déi tai
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Hinh 2.29. So do nguyén Iy ciia noi hoi luu déng thdng

1 — budng dat, 2 — bom tuan hoan,

3 — bo ham nudc tiét kiém, 4 — &ng hap nhiét bifc xa,

5 — dng hap mhiét doi luu I, 6 — 6ng hap mhiét doi luu 11,

7 — bau khd hai, 8 - bo sdy hoi, 9 — hai di st dung.

2. Noi hoi tiing 4p

Vé két cAu ndi hdi ting 4p khdng khdc so vdi nhitng ndi hdi khéc, chi khic phan thiét bi
cap khong khi vao budng dot.

Khong khi cAp vao budng d6t dugc mdy nén, nén dén dp suit cao, ddm bdo 4p suit
budng ddt = 1,5 +6 kG/cm®.

Ting 4p suat khi 10 trong budng d6t, 1am cho tdc dd phdn ng chdy ting nhanh, phdn
ting chdy dién ra hoan toan hon, hiéu suat ndi hdi cao hon.

Nhiét tdi dung tich budng ddt ting cao hon
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Néi hoi gon nhe hon, st dung dugc trén tau c6 cong suat 16n.
Thai gian nhém 10 14y hdi nhanh (5+6 phiit).

VIL. NOI HOI KHI XA
Néi hei lién hiép phu - khi xa

Noi hoi lién hiép phu - khi xd ¢6 nhiém vu cung cip hdi nuSc cho cdc nhu ciu phu trén
tau.

Nguyén ly 1am viéc ctia ndi hdi phu - khi x4 dugc thé hién trén hinh 2.30.
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Hinh 2.30. So do nguyén Iy néi hoi lién hiép phu-khi xd
1 — ndi hoi phu, 3 — 6ng gbép nudc,
2 — bom tuan hoan clia ndi hoi khi x4, 4 — &ng gbp hai.
5 — ndi hoi khi x4, 6 — dudng din hoi vé bau ndi hoi phuy,

7 - dudng din nudc v€ bau ndi hoi phu, 8 — hai di st dung.

Khi tau ditng ndi hdi phu 1am viéc cung cAp hdi nudc cho nhu ciu clia tiu, khi thu chay
ndi hoi khi x4 1am viéc, tin dung ning khi x4 cia dong co diesel tau thuy dé sin sinh ra
hdi, 1am ting hiéu suit chung clia hé dong Iyc. Noi hdi phu khi d6 d6ng vai trd bau phan ly
hoi.

Nuéc tir ndi hdi phu duge bom tuan hoan 2 bom vé ndi hoi khi x4, vao dng gép nude 3,
qua cdc dng hap nhiét 5 cda ndi hdi khi xa, nhan nhiét khi x sinh ra hoi, vao 6ng gép hoi 4
va hoi theo dudng 6, con nuSe theo dudng 7 vé lai bau ndi hoi phu.

Noi hoi khi x3 tdn dung dudc ning lugng thdi cda dong co nén lam ting hiéu suat chung
cia hé dong lyc (6+10%), nhung cling lam tang stc cdn trén dudng xa cta dong cd, vi viy
lam gidm cong suit ctia dong co.
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San lugng cda ndi hoi khi x4 phu thudc rat nhiéu vao tai clia dong co.
Thong s6 ctia ndi hdi khi x4 thap.

Kh4 ning tin dung ning lugng khi x4 clia ndi hoi khi x4 16n nhit 13 tdi nhiét 46 di€m
suong, khong cho phép gidm nhiét do khi x4 xudng dudi nhiét do diém suong vi khi d6 sé&
g4y nén in mon diém suong. Nhiét do di€m suong phu thudc nhiéu nhit vao ham ludng luu
huynh S trong nhién liéu. Nhién liéu c6 him lugng lvu huynh cang 16n, nhiét do diém
suong cang I6n, kha ning tan dung ning lugng clia khi x4 cang bi han ché.

VIIL. CAC BE MAT HAP NHIET HOAN THIEN CUA NOI HOI
1. Bo sy hai

Téc dung clia bo sdy hdi 12 ning cao hiéu suat nhiét clia hé dong lyc hoi nuéc, gidm dod
4m clia hoi nu6c & cdc tang cudi clia tude bin, gidm kich thudc va ting tinh an toan cho tudc
bin hdi.

Tuy theo dic di€m hap nhiét ma bo siy hoi dugc phan ra thanh: Bo sy hoi ki€u biic xa,
Bo sdy hdi ki€u ddi luu, Bo siy hoi ki€u biic xa-d6i luu.
- Bo sdy hdi ki€u biic xa thudng dudc b tri trong budng d6t (ndi hoi 6ng nudce), trong hop
Itta (ndi hoi dng 1ta), hinh thifc hdp nhiét chi y&u la biic xa nhiét. B siy hoi ki€u bifc xa
gon nhe, nhiét dd hoi sdy cao, nhung dé bi chdy hdng.
- Bo sdy hdi kiéu d6i luu thudng dugc b tri giita cum 6ng I va cum 6ng 11.

Yéu cau doi véi b say hoi:

- P4m bio nhiét d6 hdi siy 6n dinh cho hé dong luc ngay ca khi bién tai.

- P4m bdo bén chic ngay c4 khi nhém 10, 4 10 va khi qua tai.

- Phai dugc bio vé tot khi nhém 10, vi khi d6 chua c6 hdi d€ 1am mat bo sy hdi. Bdo vé bo
say hdi trong thdi gian nhém 10 bing cdch nap diy nudc cit vao bd say hoi, hoic dung hoi
tir ndi hai khiac d€ 1am mét bo say hoi (véi tau c6 nhiu ndi hai).

- Stic cdn khi ddng, stic can thuy dong nhd.

- Tién ldp dit, sira chita, bdo dudng va van hanh, vi vy bo sdy hoi thirng dung 6ng chii U, it
diing 6ng udn khic nhiéu Ian.

Cic phuong phap diéu chinh nhiét d hoi sdy:
- Diing buém chin diéu chinh lugng khi 16 di qua bd siy hoi, phuong phédp nay it ding trén
ndi hdi tau thuy, vi khi lugng nhiét hap thu qua cdc cum dng nuSe soi bi phan bd lai d& gay
nén ph4 huy tuan hoan.
- Biéu chinh biing cdch phun nudc cat hodc hoi nuée bao hoa vao hdi siy.
- Biéu chinh nhiét do hdi siy bing bd gidm siy chinh.

Nguyén 1y 1am viéc ctia bd gidm sdy chinh:

Khi nhiét do hoi sdy tys ra khdi BSH nhé, bau cdm tng 7, thiét bi do 8 tdc dung 1én bd
diéu khién 9, diéu chinh déng bdt van 6, mé to van 5 d€ lugng hoi sdy sau cum 6ng I ctia bo
say hdi, khong qua bd gidm siy vao cum dng II nhiéu hon.
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Khi nhiét @6 hoi sdy qué cao thi ngudc lai bau cdm tng 7, thiét bi do 8 tdc dung 1én bd
diéu khién 9, diéu chinh d6ng b6t van 5, mé to van 6 dé lugng hoi siy sau cum dng I ctia bd
sdy hoi qua bo gidm say rdi mdi vao cum 6ng II clia bo sy hdi nhiéu hon.

Céc gid tri tgg, ths2 12 nhi€t d hoi 55y dugc diéu chinh.

Ngoai bo gidm sdy chinh ndi hdi con cé cdc bo gidm sy phu , dung d€ cung cip hoi
gidm sy (hoi sdy c6 nhiét d6 thip hon nhiét d6 hoi sdy sau bo gidm siy chinh) cho céc
may phu.

B gidm siy la cdc dng rudt ga dit trong khoang nudc clia bau nodi.
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Hinh 2.31. So do nguyén 1y ciia bo gidm sdy chinh.
Trén hinh 2.31 ta c6:

1 — Biu ndi, 2 — Cum 0ng sdy hoi I,
3 - Cum 6ng sy hdi II, 4 — Cum 0ng gidm say,
5,6 — Van diéu chinh, 7 — BAu cdm ting,

8 — Thiét bi do, 9 — Bo diéu khién.

ths1, ths2 — Nhiét dd hoi Sé\.’y diéu chinh.

2. B§ ham nudc ti€t kiém

B6 ham nudc tiét kiém tan dung nhiét lugng clia khi 10, 1am ting hiéu suit clia noi hoi.
Tuan hoan clia nudc qua bd haAm nudce tiét kiém 13 tun hoan cudng biic.

B6 him nudc tiét kiém 1a cdc 6ng c¢6 dudng kinh bé, udn khiic nhiéu 1an, do d6 dé bd tri
trén dudng khéi ctia ndi hoi. Cdc dng rudt ga hAm nudc ti€t kiém c6 thé c¢6 canh d€ ting
cudng trao d6i nhiét clia bd hAm nudc tiét kiém.

B6 ham nudc tiét kiém c6 thé c6 kiéu s6i, c6 thé c6 ki€u khong sdi, nhung trong thuc t&
thudng diing bd ham nudc ti€t kiém ki€u khong soi.
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-

Hinh 2.32. Két cdu va ldp ghép dng ciia by hdm nudc tiét kiém.

1 - Ong ham nudc tiét kiem (6ng c6 canh).
2 — Piu cong cia dng.

3- 6ng ghdp nude.

4 — Nip 6ng ghop.

3. B0 suGi khong khi

B sudi khong khi c6 2 loai: bd sudi khong khi ki€u khéi 16 va bd sudi khong khi kiéu
hoi nudc.

Trén ndi hoi tau thuy ching ta chii yéu c6 bd sudi khong khi loai khéi 10.

B sudi khong khi c6 tdc dung 1am ting nhiét do khong khi cap 10, ting nhiét do budng
dot, 1am cai thién qud trinh chdy, 1am gidm tSn that nhiét do chay khong hét giy nén qp, bd
sudi khong khi tin dung ning luong thai clia khéi 10, 1am gidm nhiét ludng tdn that do khéi
10 mang ra q3, do d6 1am tiing hiéu suat clia ndi hoi.

B9 sudi khong khi dudc dit & phia cudi clia dudng khéi 10.

B0 sudi khong khi thudng c6 cau tao dé khong khi quét qua khéi 10 nhiéu 14n, it gip
trudng hop khéi 16 quét qua bd sudi khong khi nhiéu 1an.

Van téc cia khéi 10 qua bd sudi khong khi khong duge thap hon 4+5m/s, van tdc khéi 10
nhé hon sé& giy nén déng nhiéu mudi ban trén bé mit hap nhiét clia bo sudi khong khi, 1am
gidm hé s6 trao ddi nhiét ctia bo sudi khong khi.
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Hinh 2.33. B6'tri hop ly cdc cum dng ciia by sudi khong khi

Pé€ ting cudng bé mit truyén nhiét va hé s trao d6i nhiét clia bo sudi khong khi, cic
ong hap nhiét ciia bo sudi khong khi thusng diing 6ng ¢6 canh va dudc b tri d€ dong khong
khi di ngugc chiéu v6i dong khéi 10.

D& tranh nhiét d6 khéi 16 gidm xudng thap hon nhiét dd diém suong, thudng ba tri cum
ong dau tién clia bo sudi khong khi di cling chiéu vdi dong khéi 10 sau d6 mdi cho di theo
chiéu ngugc lai (hinh 2.33).

78



CHUGNG 7. KHi PONG HOC NOI HOI

I. NGUYEN LY THONG GIO CUA NOI HOI
1. Sic thong gié cia ndi hoi
Stic thong gi6 ciia ndi hoi ding dé€ khic phuc sifc cdn ma sit, stic cin cuc bd clia khong
khi trén dudng dan khong khi t6i budng dot va d€ khic phuc stic cidn ma sét, sifc can cuc bd
ctia khi 10 khi di qua cdc bé mit hap nhiét va dudng dng khéi clia ndi hoi, ddm bio dua
khong khi vao budng d6t va hiit khéi 10 ra khdi ndi hai.
Sttc thong gi6 ky hi€u 1a h [mm H,O].
Vay sifc thong gi6 bing téng stic cin khi dong clia ndi hoi.
2 2
h= Ak = Ay, 400, + 2T W Vi
2g 2g
h=Ah,+Y Ah, +> Ah,
0] day:
Ah,, - stc cdn cda khong khi cap 10:
Ahy = A + Ay, + Ahy + Y Ahy,
AR} - stic cdn khong khi tai bo sudi khong khi,

Ah, - stic cdn khong khi tai 6ng din khi,
Ah!, - stic can khong khi tai thi€t bi budng dét,
ZN’:/I; - téng stic can cuc bd clia khong khi,
Ah, - stc can cua khi 10:
Ahy, = k(Ah] + AR + AR+ AR + AR )+ Ah + D ARy
Ah/ - stic cdn khi 15 tai cum 6ng nude soi 1,
AR - sitc cén khi 10 tai bd say hoi.
Ah" - stic cdn khi 10 tai cum ong nudc soi II,
Ah]f” - stic cdn khi 10 tai bd hAm nudc ti€t kiém,
Ah;‘" - stc cén khi 10 tai bo sudi khong khi,
ZAh,:” - tdng siic cdn ma sat ctia khéi 10 khi di qua dudng 6ng khéi con lai,
ZAh,f - tdng siic can cuc bd cia khéi 10 khi di qua dudng 6ng khéi con lai,
D" Ah,, - t5ng stic cdn ma sdt cia khong khi va cda khi 1o,
ZAhC - tdng sifc can cuc bd ctia khong khi va cia khi 10.
Ah,, - t0n thit cdt 4p d€ tao nén luu toc,
Al = Wy 7, _Wlfk Yk
" 2g 2g
w, - toc dd cda khéi 10 khi ra khdi dudng khéi [m/s],
7, - ty trong ctia khéi 16 [kG/m™],
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. - toc do clia khong khi cap 10 vao budng d6t [m/s],
Yu -ty trong ctia khong khi cdp 10 vao budng dét [kG/m’].
No6i hdi ¢6 2 hinh thiic thdng gié: Thong gié tu nhién va thdng gié cudng bitc.
O thong gi6 ty nhién, stc thong gi6 clia ndi hoi duge tao ra 13 do chénh léch ty trong ca
khong khi cap 10 va ctia khoi 10.
6] thdng gié cudng bifc, sifc thong gié cla ndi hoi dude tao ra nhd quat hiit khéi 10 hoic
quat gid, hodc ca quat hit khai 10 va quat gio.

2. Sic ty hit cia ndi hoi

Strc ty hit ky hiéu 1a: hy, [mm H,O]

Stic tu hiit ctia ndi hdi dugc goi 13 stic thong gié ty nhién, dugce tao ra nhd chénh léch ty
trong cta khong khi va cda khéi 10.
hiy = Hak(yik-yi) [mmH,0],

Hgi— chiéu cao dudng khéi, tinh tif tAm sting phun d&€n dau ra clia 6ng khoi,

Tir biéu thifc tinh stic tu hit hy,, ta thdy mudn ting sic ty hiit ctia ndi hdi phdi ting chiéu
cao dudng khoi, ting ty trong cia khong khi yx va giam ty trong cta khoi 10 yx.

Chiéu cao ciia dudng khéi khong thé ting qud nhiéu vi bi gidi han bdi chiéu cao 16n
nhit cda tiu.

Mudn ting ty trong cta khong khi cap 10 yi phdi gidm nhiét do clia khong khi c4p 10,
khi d6 sé& lam gidm nhiét d6 budng d6t, lam chim qua trinh chdy, ting ton thit do chdy
khong hoan toan g; 1am gidm hiéu suat clia ndi hdi, do d6 khong dp dung dugc.

Mudn gidm ty trong cda khéi 10 y,) phdi ting nhiét d6 cta khéi 10 ra khdi ndi hdi, 1am
ting ton that nhiét g, do khéi 10 mang ra, lam gidm hiéu suat ctia ndi hdi, nén bién phap
nay ciing khong thyc hién dugc.

Vi vay sifc ty hiit cia ndi hoi khong 16n va thdng gié ty nhién chi 4p dung cho cic ndi
hdi ¢3 nhd.

Nhiét dd khoéi 10 thay d6i rat nhiéu tir budng ddt dén dudng khéi, do d6 khi tinh stic ti
hiit cia ndi hoi thudng chia dudng khéi ra thanh nhiéu doan.

Vi du:

_thz ZH Vie — 7%)

i=1
=S 273, 23
1 7""273+zkk " 27310,

b, = H,| 1,293 273 0 273" [ 1293 273 0 273" N
273+t 273+0,56,, +6,,) 273+t 273+0,5(6, +6,,)
(1,203 273 0 273
273+t 273+ 6,

7p. =1,293 [kg/m3tc] — ty trong clia khong khi & diéu kién tiéu chuén,
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G 2 9 Z: 1N 2 N LN LN e
7, =—% =ty trong clia khéi 16 & di€u kién tiéu chuan,

|

ty = nhiét do clia khong khi cap 10,
0,,360,;0,, =nhiét dd cda khéi 10 khi ra khéi budng ddt, cum 6ng nude soi 11 va ra khoi

dudng khoéi ctia ndi hoi.

3. Ap suit du va do chan khong trong budng dot

- Khi stic cdn clia khi 10 bé hon stic tu hiit hy, clia ndi hoi, trong budng ddt s& c6 dd chian
khong c:

¢ =hgy -Ah, [mm H,0O]

- Khi sifc cdn clia khi 10 16n hon sifc ty hiit ctia ndi hoi, trong budng ddt sé c6 dp sudt du d:
d= Ah, —h, [mm HO]

4. Cot ap cua quat gié va quat hit khéi

a. Trong trudng hop chi c6 quat gié, khdng c¢é quat hiit khéi va trong budng d6t 1a do chan
khong c, thi st tu hiit di d€ khic phuc stic cin khi 10, khi d6 4p suat clia quat gi6 chi phai
khic phuc sttc cdn ctia khong khi cap 10:

hy =12-Ahy —c

b. Trong trudng hdp chi c6 quat gié, khong c6 quat hiit khéi va trong budng dot 12 4p suat
du d, khi d6 4p sudt clia quat gié phdi khic phuc stic cdn ctia khong khi cAp 10 va dp suat du
trong budng dot:

hy, =1,2-Ahy +d

c. Trudng hop chi c6 quat hit khéi, khi d6 4p sudt cla quat hit phai khic phuc d6 thi€u hut
ma stic tu hiit khong thing dugc sitc cdn ctia khi 10 va phai tao ra dd chan khong ¢ dé huit
khong khi vao budng dot:

hy, =12-Ah +c

d. Trong trudng hop c6 ca quat hit va quat gid, thi 4p suat cia quat hit khéi c6 tic dung
khic phuc stic cdn khi 10, con 4p suit clia quat gi6 c6 tdc dung khic phuc stc cdn cia khong
khi cap 10.

5. Tinh chon quat gi6 va quat huit

Noi hoi tau thuy thudng diing quat gi6 va quat hit ki€u ly tAm dugc lai bdi dong cd dién
hoic tudc bin hoi.

San lugng clia quat gié dudc diéu chinh bing cdc budm dicu chinh & cita hiit clia quat
hoic diéu chinh tdc do quay clia tudc bin.

Cot dp clia quat dugc tinh bang:
h,=13-> Ah [mm H,0]

Sén lugng clia quat:
Qq=1,1.V [m’/h]
> Ah =t6ng stc cdn khi dong cla ndi hi,
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V = luu lugng ctia khong khi cap 10 hoic clia khoéi 10 [m>/h].
Cong suit clia quat:
_ Qq 'hq
©3600-10% -7, 77,

g — hiéu suit quat.

Quat ki€u cii g = 0,4+0,5

Quat kiéu méi ng = 0,7+0,8

Nm — hiéu suit cd gidi & 100% tai va & qud tdi N, = 0,95.

CHUGNG 8. THUY PONG HQC NOI HOI
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I. TUAN HOAN TU NHIEN TRONG NOI HOI

Tuan hoan clia nudc trong ndi hoi khdng dnh hudng truc ti€p dén sdn lugng, hiéu suit
clia ndi hoi, nhung né quyét dinh dén tinh tin ciy va do an toan clia ndi hoi, vi bé mit hap
nhiét ctia ndi hdi phdi ludn duge 1am m4t bing nudc, hodc hdn hgp nude hoi. Khi tudn hoan
bi ph4 huy phan 6ng chi ¢6 hdi nuéc 1am mat rat dé bi chdy héng, do hé s6 tod nhiét d6i luu
clia hoi nuéc nhé hon clia nudc rat nhiéu, 6ng duge 1am mat rat kém.

Tuin hoan cda nu6e trong ndi hdi c6 2 loai: tudn hoan ty nhién va tuan hoan cudng bifc.

Tuin hoan cudng biic do bom tuin hoan tao ra nén khd dam bao.

Tuin hoan ty nhién ty sinh ra trong ndi hdi, nén rat d€ bi ph4 vd, vi vy can phai nghién
ctfu k§ v€ tudn hoan ty nhién cta ndi hdi va phdi dic biét chi ¥ trong khai thac ndi hdi.

1. Nguyén Iy tuan hoan ty nhién
Xét s6 dd clia mdt mach tudn hoan don gidn, gdm mot 16p dng 1én va mot 16p dng
xudng (hinh 2.34)

s A 1- 16p 6ng xudng,
5 n h 2- 16pGng lén,
_-/— 3- bau nudc va hdi,
e 4- bau nudce,
—_ h - chiéu cao cot nudc,
| J,; Yn - ty trong ctia ml.’(’jc,
e v Yhn- ty trong cia hon hgp nudce-hdi.

Hinh 2.34. So do mach tudn hoan don gidn
Céc ong (2) & gan budng ddt hon, nhan nhiéu nhiét clia khéi 10 hon nén sinh hdi, hén
hop nudc-hoi ¢ ty trong nhd hon ty trong clia nude trong dng (1) . Chénh léch ty trong cia
nuSe va hdn hdp nude hoi sinh ra cot 4p dong Pg.

a. Cot ap dong Py
Tir sd db ctia mach tuan hoan don gidn ta c6:
Pq =h.yn — hoynn = h.( yn — Yin)
Cot 4p dong Py 12 ngudn dong lyc dé tao thanh tudn hoan clia nue trong ndi hdi.
Diéu kién dé c6 dugc tuan hoan cla nudc trong ndi hai 1a cdt 4p dong phai khic phuc duge
tdng stic can clia cdc ong 1én va 6ng xudng:
Py= AP, + APy
AP| — tong stic cin clia cdc dng lén,
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AP, — tong stic cdn clia cdc 6ng xudng,

b. Sitc can thuy dong cta ndi hoi
Stic can thuy dong cia ndi hdi bing tong stic cin clia cdc dng 1én va cdc 6ng xudng:
AP = AP + APy
Hay:
AP = Ah, +> Ah,
D" Ah,, - tdng stic cdn ma sdt cda cdc Ong 1én va cdc Ong xudng.
D" Ah, - t8ng sic cin cuc bd clia cdc 6ng 1én va cdc Sng xudng.
Stc cdn ma sat dugc tinh theo cong thifc:
y-w’
2g

Stic cén cuc bd dudc tinh theo cong thiic:
2

Ah =& T
2g
0] day ta co:
Ao - hé s& cdn masit.
€ - hé sd cdn cuc bo.
Y - ty trong cla nudc.
w — luu lugng cla nudc.
1— chiéu dai 6ng.

Ah, =21

c. Cot ap hitu ich P;

Phan du ctia cot 4p dong sau khi da khic phuc téng stic cin clia cdc 6ng 1én AP; duge
goi la c¢Ot dp hitu ich P; . Nhu vdy theo dinh nghia:
P;=P4 - AP,

Muén tao duge tuan hoan clia nude trong ndi hoi cot 4p hitu ich phai khic phuc dugc
téng stic can clia cdc ong xudng AP,:
P; = APy

2. Pudng dic tinh tudn hoan

Pudng dic tinh tudn hoan 1a cdc d thi biéu thi ham AP, = f(G) va P; = f(G),

Téng siic can clia cac dng xudng A P, 12 ham bic hai cda luu téc cia dong tuan hoin:
APy =f(w?), luu t6c cia vong tudn hoan lai ty 1& véi luu lugng nude tudn hoan G, nhu viy
AP, = f(G?).

Téng siic can clia cac dng xudng AP; ciing 1a him bic hai cla luu tdc dong tuan hoan:
AP, =f(w?), nhu vay AP, = f(G?).

Vi P; = Py - AP, nhu vay khi Iuu Iugng vong tudn hoan ting 1én thi cot 4p hitu ich sé&
gidm xudng.
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a. Dic tinh tuidn hoan cia mach tuin hoan don giin

D6 thi 2.35 thé hién dic tinh dong clia mach tudn hoan dom gidn nhat, c6 mot 16p dng
1én va mot 16p dng xudng. Pi€m A (giao cta dudng P; = f(G) va APx = f(G)) tng vdi diém
c6 P; = APx 1a diém lam viéc 6n dinh ctia mach tudn hoan.

Ga — luu lugng tudn hoan clia nu6c trong mach tuan hoan.

pi =3 MAPz=f3

Gy

Hinh 2.35. Puong ddc tinh tudn hoan ciia mach tudn hoan don gidn.
Chiing ta xét dudng dic tinh tudn hoan clia mot s6 mach tuan hoan phic tap.

b. Dic tinh tuan hoan ciia mach tuan hoan c¢é nhi¢u I6p ong 1én va mét 16p ong
xudng

Hinh 2.36. Ddc tinh tudn hoan ciia mach tudn hoan cé nhiéu I0p 6ng lén va mot 1dp 6ng
xuong.
Cic ong 1én x&p song song nén luu Iugng ctia mach tudn hoan 13 tdng luu lugng clia céc
16p 6ng 1, 2, 3. Vivay dé€ tim dudng ddc tinh Pi t(A;ng ta chi cAn cOng cic dudng Pij, Pis, Pi3
theo G:
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GA: G1 + G2 + G3.
Piém A, giao clia dic tinh P; tdng va APx 1a di€m lam viéc 6n dinh cia mach tuin hoan.

c. Pic tinh tudn hoan ctia mach tuan hoan cé ng gép hdi lén va mot 16p ong xudng

APz =17

Hinh 2.37. Ddc tinh tudn hoan ciia mach tudn hoan cé éng gép hoi lén va mét 16p 6ng xudng.

1,2 — ong lén,
3- dng xudng,

Vi cdc 6ng 1én 1, 2 dugc mac noi ti€p véi nhau, nén luu luong tuin hoan G,=G,=G, do d6
dé thanh lap dudng dac tinh P, téng ta chi viéc cong cic P, P,, & cing mot luu lugng G.

A - diém 1am viéc 6n dinh cia mach tuin hoan.

3. Cic y&u to anh huéng d&n tuan hoan cia néi hoi
a. Anh hudng ctia 4p suat ndi hei

Khi 4p sudt cang cao, chénh léch ty trong giita nudc v, va hdn hgp nuée - hdi y, cang
nhd, cdt 4p dong Py gidm di, tudn hoan clia nuSc trong ndi hoi kém hon, vi vay ndi hai 4p
suét cao thudng c6 tuan hoan cudng bifc.

b. Anh huéng cia do déc dng
Hinh 2.38 thé hién dnh hudng ctia dd doc 6ng d&n tuan hoan cla ndi hoi.

J day ta co:
F - lyc nang.

Luyc nang F dugc phan tich thanh céc Iyc thanh phan:
F] va Fz.

F| 12 lyc thanh phan c6 ich tao nén mach tudn hoan clia nu6e trong ndi hoi.
F, =F. sina
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Tur bi€u thifc nay ta thay, khi oc cing nhd (d6 nghiéng clia 6ng cang nhd), sinoc gidm, do
dé luc hitu ich F; cang nhd, tudn hoan clia nudc trong ndi hoi cang kém.
Vi viy ndi hdi 6ng nuéc mim c6 tuan hoan kém hon ndi hdi dng nudc ding.
Trong thuc t& ndi hoi cao dp thudng 1a cdc ndi hdi dng nudc ding.
F2 F

= U

Hinh 2.38. dnh hudng ciia do déc éng dén tudn hoan ciia noi hoi

¢. Anh hudng ciia kich thudc, ki€u c&u tao va bd tri ciia cdc mach tudn hoan

e Cdc ong nudc sdi & sdt canh budng ddt, ¢ dudng kinh 16n hon cdc 16p 6ng & phia
sau, vi cdc 6ng ndy nhin dudc nhiéu nhiét hon, 6ng 16n hon s& 1am cho luu lugng
nudc chdy qua 1am mét nhiéu hon, nhung néu dudng kinh dng 16n qud sé& giy ra hién
tugng nudc- hoi phan 16p, phd huy tuian hoan, nhit 13 & nhitng ndi hdi 6ng nudc nim,

e {0 cong ciia dng, vi tri clia 6ng 1dp trén bau ndi, cdch ghép cla cdc 6ng ciing c6 4nh
hudng dén tudn hoan clia nudc trong ndi hdi. Po cong clia 6ng cang 16n, ton that
cang cao, tuAn hoan cang kém,

e dé€ ddm bdo dng khong bi chdy hdng, cic 6ng 1én thudng dugc ndi v6i khoang nudc
cta bau trén (bau nudc-hdi),

e mach tuin hoan don gidn c6 tuan hoan ddm b3o hon mach tuian hoan phiic tap.

d. Anh huéng cia tai trong ndi hei

Tuin hoan clia nudc cé thé bi phd huy khi nhe tai, khi qud tii, va nhat 1a khi tdi thay
ddi. Khi tdi thay d6i nhiét lugng va luu lugng cia mach tuan hoan clia cdc 6ng bi phin bd
lai, khi phan b3 khong thich hgp thi c6 thé phat sinh ra difng chdy, chdy ngudc, boc hoi
trong 6ng xudng 1am tudn hoan ctia nodi hoi bi phd va.

e. Anh huéng ciia viéc sit dung va coi sé¢ ndi hoi

Nué6c cip ¢ chat lugng siu, loc khdng k¥, coi séc ndi hoi khong theo ding chi din cdc
ong s& déng nhiéu cdu cin, 1am ting sic cdn va nhiét trd cda 6ng, lam tudn hoan cda ndi
hoi bi phd va.

II. CAC HIEN TUGNG PHA HUY TUAN HOAN
1. Hién tugng dirng chay, hién tugng chdy ngugc trong 6ng lén
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Khi cdc dng hap nhiét khdng déu, nhitng 6ng hap nhiét it c6 cot 4p Pi bé, khong dd khic

phuc stic cdn clia cdc dng xudng s& gy nén hién tugng dirng chdy hoic chdy ngugc, 1am
cho phan thanh 6ng chi ti€p xidc vé6i hoi nude duge 1am mat kém sé bi chdy hdng. Hién
tugng nay thudng xay ra khi nhe tai.

Hién tugng chdy ngudc chi xdy ra khi dng 1én dudc ndi vdi khong gian nudc clia bau

trén.

2.

Bién phdp phong ngtra:

loai trif cdc nhan t§ gy nén tinh trang hap nhiét khong déu nhu:

e gidm stic cdn clia 6ng xudng,

e nén bd tri cac ong 1én ndi v6i khong gian nude clia bau trén, d€ tranh hién tugng
dirng chay,

e b tri bo sy hdi & giita cum dng 1én va cum dng xudng, dé ting chénh léch cot dp
(Yn — Ynn), 1am ting cot 4p dong Py, 1am ting tudn hoan clia nudc trong ndi hdi,

e bd tri cdc 6ng xudng khong hap nhiét, d€ ting trénh léch ty trong (y, — yin), 1am ting
cOt dp dong Py,

e dic biét chd y khai thac ndi hoi & ch& do nhe tdi.

Hién tugng nudc hai phian 16p.
Hién tugng nudc hdi phan 16p thudng xdy ra & ndi hoi 6ng nude nim. khi cot 4p dong

clia mach tuan hoan nhd, tudn hoan yé&u ét, luc tic dung clia trong trudng sé kéo céc hat
nudc ning hon hdi xudng phia dudi, don nudc xudng dudi, ddy hoi 1én trén, tao thanh hai
hai 16p nu6c-hoi riéng biét. Phan dng ti€p xtic vdi hoi nuée c6 hé s& din nhiét nhd duge 1am
mat kém dé bi chdy hdng.

Bién phdp phong ngtra:

3.

e ddm bdo géc nghiéng oc cia 6ng khdng nhd quad.

oc > 15° @61 v6i ndi hai dp suit thong thudng,

oc > 30° d6i véi ndi hoi dp sudt cao,

e 16p 6ng nudce sdi thi nhat clia ndi hdi dng nude nim nén c6 dudng kinh nhé hon 102
mm (d < 102mm),

e vich 6ng clia ndi hdi 6ng nudc nim nén gép thanh mot mach tudn hoan riéng.

Hinh 2.39. Hién tuong nudc — hoi phan lop

Hién tugng cé hoi trong 6ng xudng
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Nguyén nhén c6 hoi trong 6ng xudng 1a do:

céc 6ng xuéng hap qua nhiéu nhiét, 1am nudc bdc hdi ngay & trong 6ng xudng,

do hdi nudc trong bau trén bi xody quan vao dng xudng, khi chiéu cao muc nudc tir
miéng 6ng xudng d&n myc nudc ndi hdi qud nhd,

do hdi nuéc tir bau trén bi hiit vao 6ng xudng khi tiu bi nghiéng lic,

do hoi nudc trong 6ng 1én bi cudn vao trong 6ng xudng.

Téc hai ctia hién tugng c6 hdi trong 6ng xudng:

khi trong 6ng xudng c6 hdi, lam gidm ty trong clia nuSce y,, 1am gidm cot 4p dong P,
c6 thé gay nén hién tugng dirng chiy hoic chiy ngugc, tudn hoan bi phé v&,

hdi nuéc khi di vao cdc 6ng 1én c6 thé trd thanh hoi qud nhiét, 1am dng bi chdy
hdng.

Bién phédp phong ngtra:

didm bio d6 cao nhd nhat tir miéng 6ng d&€n muc nudc ndi haoi: hmin > 1,5.w?/2g,
dit tim chin, khong cho hoi nuéc ra khdi dng 1én bi quan vao 6ng xudng,

dit khung hinh chit thip & miéng 6ng xudng dé chdng tao thanh xody,

bo tri bo sdy hdi & giita cum dng nudc s6i I va I,

bd tri cdc 6ng xudng khong hap nhiét (ndi hoi cao 4p),

khong thay ddi tdi dot ngot.

4. Hién tugng tuan hoan y&u 6t 6 ndi hoi 6ng lita

No6i hoi 6ng Iira nhin chung tudn hoan ddm bio & moi tdi trong, song tudn hoan & ddy
ndi hoi rat yéu 6t, gy nén do chénh 1éch nhiét do giita phan trén va phan duéi cia than ndi
hoi, nhat 13 trong thdi gian nhém 10 va nhe tii (50°C+70°C), § 100% tai chénh 1&ch nhiét do
bing 5°C+15°C, 1am ting Gng sudt nhiét trong cdc by phan clia ndi hdi, kéo dai thdi gian
nhém 10.

Bién phdp phong ngtra:

trong thdi gian nhém 10, bom nuéc d&€n muc nudc cao nhat clia ndi hai, sau d6 x4 bét
di 1/3+1/2 muc nudc trong dng thuy,

khi nhém 10 diu tién d6t mot budng dot bén canh, sau d6 dot ti€p cdc budng dot
khéc,

khi tic 10 thi nén tit cdc budng dot bén canh, chi giff budng dot giira,

diing bom dé cudng biic tuAn hoan & ddy ndi hi.

CHUONG 9. VAT LIEU VA PO BEN CUA NOI HOI
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I. YEU CAUDOI VOI VAT LIEU NOI HOI

Ndi hoi tiu thuy 1am viéc & 4p suit va nhiét do rat cao, chiu tic dung clia nhiéu loai qué
trinh 1y hod v6 cling phifc tap. Vi vdy vat liéu diing cho ndi hoi phdi ¢6 dii do bén & 4p suit
cao va nhiét do cao cia ndi hdi.

1. Yéu cau déi véi vat liéu ndi hai
Vit liéu diing cho ndi hdi phai ddp tng dugc cdc yéu cau sau:
- Khong bi bién dang rido qud 16n.
- Phéi c6 d6 bén déo tdt, 36 dan dai tot.
- Phdi c6 do bén va dap tot, d€ chiu luc khi x4 cin, déng van nhanh.
- Chong muc ri hod hoc tot.
- Dé gia cong (han, tin, go).
- Chiu dugc nhiét do cao.
- Gia thanh ré.

2. Céc hién tugng bi€n dang ctia thép ndi hoi
a. Hién tugng bi€n citng

Hién tugng bi€n ciing 12 hién tugng gidm dod déo clia thép ndi hdi do 1am viéc 1du ngay
& nhiét do cao, Iam do bén kéo diit ciia thép ndi hoi ting nhung d6 dan dai gidm, do6 bén va
dap gidm, muc ri nhanh, t6c dd gia hod nhanh.

b. Hién tugng gia hoa

Hién tugng gia hod 1a sy thay ddi tinh chat kim loai do C, O, N khong dugc tdn vao
trong ferit nita. T6c do gia hod rat nhanh & nhiét dd 200+300°C va nhat 12 sau khi thép ndi
hdi bi bi€n citng (vdi thép c6 cacbon C < 0,18% va c6 lugng 6xy 16n). Vi vay d€ gidm gia
hod thép ndi hoi, phdi diing thép c¢6 ham lugng cacbon C > 0,18% va ham lugng dxy cang it
cang tot.

c. Hién tugng két tinh lai

Hién tugng két tinh lai 12 hién tuwgng thép cdcbon khi nhiét do 1am viéc cao 600 +
800°C, s& sinh ra cdc hat ferit, ]am gidm do d&o, gidm d6 va dap. Vi vay khi nhiét do lam
viéc cao 600 + 800°C nén ding thép c6 ham lugng cdcbon C > 0,18%.

d. Bién dangrio
Bién dang rdo 1a hién tugng thép ndi hoi ngdy cang bi bi€n dang vinh cifu, ngay ci
trong diéu kién ¢ng suit clia kim loai ndi hoi nhd hon do bén tdi han dan hoi. Hiu qua 1a

céc dinh 6c, vit cAy s& ndi 18ng ra, 1am do hoi do nude, phd hdng cdc chi tiét clia ndi hoi.

e. Hién tugng néilong
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Hién tugng ndi 16ng 1a hién tugng céc chi tiét lién két nhu dinh ching, dinh 8¢, mit bich
dng lam viéc & nhiét dd cao, ngoai bi€n dang ddo ra, c6n bi bi€n dang vinh cttu, lam cho
stc cing clia cdc lién k&t nhu dinh chiing, dinh ¢, mit bich 6ng v.v..., ngay cang gidm, lam
cho lién két clia cdc chi ti€t bi ndi 16ng. N&u khong dinh ky xiét chit lai lién két sé bi ndi ra
lam ro hoi ro nudc.

f. Hién tugng don ram
Hién tugng don ram 13 hién tugng gidm do déo cha thép ndi hoi, khi ngudi din tir
500°C+650°C, vi vay d€ gidm don ram thudng diing thép Crom — molipden — vanadi.

g. Hiéu tugng don néng
Hiéu tugng don néng 1a hién tugng thép hgp kim Ni, Cr, Mn bi don néng néu lam viéc
lau ngay & nhiét do 400+500°C. P& gidm don néng, thép ndi hoi dugc pha thém Mn, W, V.

h. Hién tugng don kiém

Hién tugng don kiém 13 hién tugng hod don cla thép ndi hoi, do 1am viéc lau ngdy &
moi trudng nudc ndi hdi c6 dd kiém cao. Khi dé sinh ra cdc vét nit giita céc tinh thé, 1am
gidm d6 bén va dap. Hién tuong nay thudng x4y ra & nhitng noi c6 do kiém cao, nhu &
nhitng mdi tdn dinh, & nhitng tAm 16t dém, tai nhitng vi tri ndy thudng cé mot it nuéc do ri
ra, r6i boc hdi, d€ lai ham lugng kiém cao. Do c6 hién tugng don kiém, nén trong qu4 trinh
khai théc tranh khong diing bia gd 1én ndi hoi.

i. Hién tugng hoa Graphit

Hién tugng hod Graphit 1a hién tugng thép cacbon va thép moélipden sau khi i xong, cic
hat tinh thé c6 dang c4u tao hinh mang khong &n dinh, nén sau thdi gian dai lam viéc §
nhiét dd cao (450 = SOOOC) sit hinh mang bi€n thanh hinh cau, d6 bén bi gidm, nhat 1a do
bén bién dang rdo gidm rat nhiéu.

j. Hién tugng muc ri thép néi hoi
Hién tugng muc ri thép ndi hoi 12 sy phd hoai thép ndi hoi do tidc dung hod hoc va tic
dung dién hod gy nén.

L VAT LIEU NOI HOI
1. Thép cacbon

Thép cdcbon diing cho ndi hdi c6 4p suit va nhiét do thap.

Khi 4p sudt ndi hdi Py < 8 kG/cm® va nhiét dd nhd hon 120°C, ding thép MCT-1, MCT-
3 (thép cacbon khong sui, luyén trong 10 mactanh)

Thép cacbon (cén goi 1a thép ndi hoi) 10k, 20k, 25k v.v... dudc diing d€ ché tao bau ndi
¢6 Py = 60 kG/cm?, ¢6 dudng kinh tir 600--800mm.

6ng ndi hoi duge lam bing thép cacbon 10k, 20k khong han khi nhiét do bé mit ong
nhé hon 450°C.
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2. Thép it hgp kim

Thép it hop kim 13 thép ma thanh phan hop kim clia thép < 2,5%.

Khi nhiét d6 1am viéc ctia cdc chi ti€t ndi hdi cao, dd bén bi€n dang rdo clia thép
cacbon gidm nhiéu, khi 4y phai diing thép hgp kim.

Khi nhiét do bing 475+520°C, phai ding thép it hgp kim, c¢6 0,4 + 0,6% mdlipden, nhu
16M, 12MX.

Khi nhiét do bing 530+560°C, phai ding thép crom, mélipden nhu: 15XM, 15XM 1M,
c¢6 thém 0,8+1% Cr.

Thép 15XM han khé hon thép 12MX, thép 15X1M¢ c6 thém 0,3+0,5% Cr han van t6t,
chiu néng t5t hon thép 13XM.

Thép 16M con ding ché tao bau hoi ¢6 dudng kinh biing 1100+1500mm.

3. Thép nhiéu hgp kim

Thép nhiéu hgp kim 1a thép ma ham lugng hgp kim trong thép >10%. Cdc chi tiét trong
ndi hoi thudng diing cdc loai thép nhiéu hgp kim sau:

Khi nhiét d6 1am viéc clia cdc chi tiét ndi hoi = 610+650°C, phdi ding thép nhiéu hgp
kim Ostenit chita nhiéu Crom, nikiel, nhu thép 1X14H14B2M, 1X18HIT.

Thép 1X14H14B2M d& bi muc i gifta cdc tinh thé, nhit 12 & trong mdi trudng kiém. DE
khic phuc hién tugng nay ta pha thém ta pha thém titan hodc Niobi, nhu cic thép:
1X18H12T; X13H16; X13H18B2.

Thép ostenit dit tién , khé gia cong thay thé bing thép Mactenxit chita 12% Cr va N, V.
Do6i vé6i gid dd bo sdy hoi c6 nhiét do t6i 1000+1050°C phdi 1am bing thép chiu néng (nhiéu
Cr, Siv.v...), nhu thép: 2T, U21, 3C.

Bo thdi mudi 1am viéc & nhiét do rat cao, nhung khong quan trong 1im c6 thé dung thép
chiu néng ré tién nhu X6C.

CHUGNG 10. CAC THIET BI PHU PHUC VU NOIT HOI

I. THIET BI AN TOAN CUA NOI HOI
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Thiét bi an toan ctia ndi hoi bao gdm: van an toan, dinh chi . Thiét bi an toan cda ndi

hoi ¢6 nhiém vu bdo vé ndi hoi khi 4p sudt trong ndi hoi ting qud gid tri quy dinh.

1. Van an toan

a.

Céc yéu cdu ddi v6i van an toan

Theo quy dinh cta ding kiém, ndi hoi c6 bé mit hap nhiét H > 12 m? phai c6 it nhat 2
van an toan, thudng 2 van nay dudgc lip chung vao mdt than, van thit nhat md ra khi 4p
sudt trong ndi hoi vugt qué 4p sudt quy dinh 0,5 at; van thit hai md ra khi dp suat vuot
qué 0,7 at.

B0 sdy hoi, bd him nudc tiét kiém déu phai c6 1 van an toan riéng.

Khi van an toan md hoan toan, ndi hoi vin dét binh thudng, van hoi chinh kho4 lai, vin
ddm bdo 4p suat trong bau ndi khdng vugt qua 1,08 Py, trong vong 15 phiit ddi véi nodi
hoi 6ng Iita va khong vugt qué 1,10 Py trong vong 7 phiit ddi v6i ndi hdi 6ng nuéc.

Van an toan phdi déng md dut khodt khong run giat.

Van an toan phai c6 tay gidt d€ md van bing siic ngudi khi van bi ket.

6ng x4 hoi thira khong dugc dit tryc ti€p 1én van lam cong vénh van, hoi thira x4 ra
khong dugc ti€p xiic v6i 10 xo van.

Khi thi¥ thuy luc ndi hoi khong duge nén ép 10 xo van an toan, ma phai thdo VAT ra va
bit chit 16 van lai.

Van an toan phai dugc ding kiém kep chi.

Than VAT lam bing gang chi khi 4p sudt ndi hai <10 at va nhiét d6 hdi tj, < 180°C.

Ap sudt m& VAT do nha ché tao va ding kiém quy dinh:

D&i v6i ndi hai 6ng Iita ¢6 dp suit hoi Py < 12kG/cm?, van an toan phai md khi 4p sudt

trong bau ndi P > Py+ 0,3 kG/cm®. Ap sudt hai Py > 12kG/cm?, van an toan phdi mé khi 4p
sudt trong bau ndi P > 1,03 Py kG/cm®.

Van an toan thit nhit cda ndi hoi dng nudc phai md khi 4p suat trong bau ndi P > PN +

0,5 kG/cm?, van an toan tht hai phdi mé khi 4p sudt trong bau ndi P > Py + 0,7 kG/cm”.

Van an toan ctia bo sdy hoi phdi mé khi 4p sudt trong bo sy hoi P > 1,02Py, kG/cm®.
Téng dién tich 16i hoi di qua van an toan theo quy pham:
D

F=A-——=ndh

F -

P+1
0 day:
dién tich 161 hai di [cm?].

n — s8 lugng van an toan.
d —dudng kinh trong ctia vanh ty [cm].

h -

d6 nang cao ctia van [cm].

D — san lugng hoi dinh mic [kG/h].

P-
A —

4p suat ndi hoi [ati].
hé so:

A =0,0075 — d6i v6i van cé h < %d
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A =0,015- ddi v6i van cé h > %d.

BN 7 . R g 2 N - R
Van an toan c6 2 loai ki€u diy thang va ki€u mach xung.

b. Van an toan kiéu ddy thing
Van an toan ki€u d4y thing c6 loai c6 vanh diéu chinh va khong c6 vanh diéu chinh.

Van an toan ki€u diy thing khong cé vanh diéu chinh:

g O

z

g

3-8

2

4

!

i

Hinh 2.40. Van an todn kibu ddv thdng.

1 — Than van. 2 — b€ van. 3 — bia van.
4 — Vién bi. 5 - 10 xo. 6 — Can van.
7 — Ong diéu chinh stic cing ctia 1o xo. 8 — Tay gitr.
9 — L6i hoi vao. 10 — L6i hoi ra. 11 — Thanh gidi han.
12 — Kep chi. 13 — Tay giat VAT. 14 — Tryc cila tay giat.

Van an toan dugc déng bdi sitc cing R cia 16 xo 5. Khi 4p suit trong ndi hdi ting 1én,
lyc tic dung 1én ndm van: (Py+APy )F > R, van an toan md ra, xa bét hoi thira, ddm bdo an
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toan cho ndi hoi. Khi 4p suit trong ndi hoi gidm xudng, luc tdc dung clia 4p suit hoi 1én
nam van nhd hon stic ciing R ctia 10 xo van, van an toan déng lai.

APy — d0 ting 4p suit trong ndi hdi.

F — dién tich ndm van.

Van an toan ki€u ddy thing khong c6 vanh diéu chinh, k&t cdu don giin, gon nhe,
nhung hay bi run giat.

Van an toan ki€u diy thing cé vanh diéu chinh:

J van an toan ki€u ddy thdng c6 vanh diéu chinh hinh thanh khong gian hinh vanh
khin, 1am ting dién tich nAm van bi hoi nuéc tic dung 1én. Vanh diéu chinh c6 thé diéu
chinh dugc dién tich nAm van hdi nudc tic dung. Do d6 sitc cing clia 16 xo dugc diéu chinh
16n hon, 1am cho van lam vi€c dit khoat hon, khong run giat.

e lyc md van an toan trudng hdp c¢6 vanh diéu chinh:

R’ < (F + AF).(Px + APN)
R <R’
AF = phin dién tich nAm van dugc ting thém do c¢6 khong gian hinh vanh khin diéu chinh.

1 — vit diéu chinh
) — 2 2 — 10 xo van,
= 3 3 — ndm van,

4 — @& van.
4 5 — vanh diéu chinh

Hinh 2.41. Nguyén Iy lam viéc ciia van an toan kiéu ddy thdng cé vanh diéu chinh.

Van an toin ki€u ddy thing c6 nhudc diém 13 khong ding dudc cho ndi hdi 4p suit cao.
Khi 4p sudt ndi hoi Py > 20 kG/cm?, khi 4y phai st dung 10 xo rit I6n cho van an toan kiéu
ddy thing, 10 xo chéng mat tinh dan hdi, khé diéu chinh, khé ché tao 16 xo, d& ro hdi. Vi
vay khi 4p sudt ndi hoi cao, phdi st dung van an toan ki€u mach xung.

c. Van an toan ki€u xung

Van an toan ki€u xung c6 bd tri thém van phu, khi 4p suat ndi hoi vugt qui gid tri cho
phép van phu md ra dua hoi nu6c vao rinh 10, 1én phia trén cla pittong diéu khién 5. Do
pittong 5 ¢6 dién tich 16n hon dién tich nAm van 3 va cang bi 4p lvc clia hoi téc dung, nén
d4dy nam van di xuong, x4 bét hoi thira ra ngoai. Khi 4p suat ndi hoi da gidm xudng dusi gid
tri quy dinh, van phu déng lai, hoi nu6c & phia trén pittdng diéu khién dugce xa ra ngoai mdi
truong theo ranh thodt hdi & van phu.

Lic van an toan chinh déng, 10 xo van chinh & trang théi tu do. Khi van an toan chinh
md ra 10 xo van chinh 7 bi kéo din ra, do d6 khi van phu déng, dp luc hoi G phia trén
pitténg 5 khong con nita, sic cing cda 10 xo 7 ddng van an toan chinh lai.
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Hinh 2.42. Van an toan kidu xung

1 — Pudng hoi vao. 2 — Pudng hdi ra. 3 — Nam van chinh.
4 — P& van chinh. 5 — Pittdng van chinh. 6 — Xilanh.
7 — Lo xo. 8 — budng hoi vao van phu. 9 — 10 xo van phu.
10 — Ranh cap hoi vao pittdéng van chinh.

Uu nhugc diém:

e L0 xo van chinh 7 khi van déng khong chiu nén (10 xo & trang thdi ty do), nén 10 xo van
chinh 1au bi mat tinh dan hoi.

e Van an toan ki€u xung c6 10 xo van chinh nhd, do nim van chinh dudc déng bdi chinh
4p suit clia hoi nu6e trong ndi hoi, nén dé& ché tao, bén chic.

e Hoat dong tin cdy.

e Nhugc di€m: vi c6 van phu nén cdng kénh, ciu tao phic tap, chi ding cho ndi hdi cé ap
suét cao.

96



2. Dinh chi

Dinh hop Iira ctia ndi hai dng Iira c6 cdc niit bing hdp kim d& néng chdy (goi tit 1a dinh
chi). Khi can nudc ndi hdi, dinh hop Iira nhd ra khdi mit nuée dinh chi néng chdy hdi xi ra
budng d6t, bao cho ngudi sit dung biét sy co.

II. THIET BI CHI BAO MUC NUGC
Thiét bi chi bdo muc nudc bao gdm: 6ng thuy, thi€t bi cdnh bdo muc nuée va cdc robiné
do muc nude.

1. 6ng thuy
Ong thuy 12 thiét bi diing d€ chi bdo muc nude ndi hdi. Trén ndi hoi tiu thuy cé 2 loai
ong thuy: dng thuy thong thudng va dng thuy dit thap.

a. Ong thuy thong thuong

6ng thuy thong thudng 1am viéc theo nguyén tic binh thong nhau:

Phuong trinh cin bing thuy tinh ctia 6ng thuy:

PN + hn.’\{n: PN + hno'Yno
Vii Yn = Yno, Nén h, =hy,

Vay muc nuéc trong dng thuy 13 muc nudc trong ndi hdi.

Trong thuc t&€ do ton that nhiét nén nhiét dd clia nuSc trong ndi hoi 16n hon nhiét do cla
nudc trong 6ng thuy mot it (5°C), vi VAy Yn< Yno mt it, do d6 hy > hy,, tifc 12 muc nudc trong
ong thuy thap hon muc nuée ndi hoi mot it. Do d6 trong thyc t& d€ doc duge chinh x4dc muc
nuée trong ndi hdi, tritoc khi doc muc nude trong 6ng thuy phai ki€m tra, hAm sy va thong
rita ong thuy. HAm s4y, thong rita dng thuy bing cdch déng van 4 lai, md van 3 va van 5 ra.

1
PR
vl P
— lm, m - hno, #o
z
|
AR
]

Hinh 2.43. So do nguyén Iy ciia 6ng thuy thong thuong

1- bau ndi, 2- 6ng thuy dit thap,
3,4, 5-cac van chin, 6- boc cach nhiét,
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Yn, hy - ty trong, chiéu cao cdt nudc trong ndi hoi,
Yno» hno - ty trong, chiéu cao cot nudc trong 6ng thuy.

b. Ong thuy dit thap

£
1=a
]E‘;'\:._
=
=

1 — Pudng 6ng ngoai.
2 - Pudng 6ng trong.

3 — Ong thuy dit thap
4 — Ong can biing.
5,6,7,8 — Van chén.

9 — Binh ngung.

10 — Bo tran.

11 - 6ng nudc tran.
12,13 - 6ng nudc.

14 — BG sung chat 16ng.
15 — BG sung nu6c cat.
16 — Vit x4 khong khi.
17 — Vit x4 chat 16ng.
18 - 6ng thuy thong
thuong

{10 2 a8 o0 % w o

Hinh 2.44. So do nguyén Iy ciia 6ng thuy ddt thdp
6ng thuy dit thap dugc dit xa ndi hoi, trong budng diéu khién d€ tién cho viéc theo doi
mutc nuéc ndi hai. Ong thuy dit thap chi tién chit khong chinh xdc vi vay ding kiém khong
cho phép thay thé dng thuy thong thudng biing 6ng thuy dit thap.
Nguyén Iy lam viéc clia dng thuy dit thap dudc thé hién trén so db hinh 2.44.
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Ong thuy dit thap ciing 1am viéc theo nguyén tic binh théng nhau.
Phuong trinh cin bing thuy tinh clia dng thuy dit thap:
A A A A B B B B

PN +}/n .hn +7ng .hng :PN +7/n .hn +7ng .hng
A, h', yP, h? - Ty trong, chiéu cao cot nu6c & bén 6ng A va dng B,

A ot ;/fg , hf; - Ty trong, chiéu cao cdt chat 1dng ning & bén A va bén B.

Ta c6: Py =Pn

A B, A B

yn =7/n’ 7ng=}/ng

Khi muc nuéc trong ndi hoi gidm di, muc nudc trong dng A ciing gidm di, cAn bing thuy
~ . 2 2 Ay 2 A R AN 12 - A 2 N A ~ A B
tinh bi phd huy, cdt dp bén B day chat long ndng sang bén trdi (A), lam #,, ting 1€n, h,,
gidm di cho t6i khi thi€t 1dp ch& do can bing méi. Khi muc nu6e trong ndi hdi ting 1én, muc
nudc trong 6ng A ciing ting 1én, cin bing thuy tinh bi pha huy, cot 4p bén A ddy chat 1dng
ndng sang bén phai (B), lam h,fg giam di, hfg ting 1én cho tdi khi thi€t 1ap ch& dd cin bing
mdi.

Nhu vay chat 18ng ning trong dng B thay ddi ding theo sy thay ddi clia muc nudc ndi
hdi, vi vay chi cAn theo doi sy thay ddi clia mic chit 1éng ning trong dng B qua ty 1& nhat
dinh, ta bi€t dugc sy thay d8i ctia muc nu6e trong ndi hoi.

Mot s6 dic di€ém vé két cau clia 6ng thuy dit thap:

- B& tran 10 ¢6 tic dung duy tri muc nu6c cao nhat clia cot nudc bén B khong thay déi.

- Phan 6ng bén B, c6 dudng kinh nhd hon phan 6ng bén A, dé€ chi cAn mot sy thay d6i nhé
ctia chdt 1dng ning bén A, sé tao ra sy thay ddi 16n hon clia ch4t 16ng ning bén B, ta c6 thé
d& theo doi su thay d6i muc nudc clia ndi hdi.

- Chat 16ng ndng thudng dung 12 CCly, 6 ty trong yne = 1,5+1,6, thudng c¢6 pha thém mau
dé dé€ dé& xem muc nudc.

c. Céc quy dinh cia ding kiém ddi véi 6ng thuy

- Theo ding ki€m ndi hoi phdi c6 2 dng thuy thong thudng, khi mot dng thuy thong thudng
héng chi dudc phép sit dung ndi hoi trong thdi gian 20 phit. Khi hai 6ng thuy thong thudng
bi hdng phdi dirng ndi hoi.

- Khong cho phép thay th€ ng thuy thong thudng biing 6ng thuy dit thap.

- Mbi ca phai thong rita dng thuy mot 1an.

- Nbi hdi ¢6 dp sudt Py < 20 kG/cm?, 6ng thuy 12 6ng thuy tinh théng thudng.

- N&i hdi c6 4p sudt Py > 20 kG/cm?, 6ng thuy 13 tim thuy tinh phing c6 khic 2+3 ranh
hinh tam gidc. C4c ranh hinh tam gidc c6 tdc dung nhu nhitng lang kinh lam khuc xa dnh
sang di qua, do d6 c6 thé doc dugc rd hon muc nudc trong ndi hdi.

- N6i hoi ¢6 4p suat Py < 40 ati, 6ng thuy dugc 1am bing thuy tinh thong thudng.

- Nbi hdi c6 dp sudt Py > 40 ati, 6ng thuy dugc 1am bing pha 1& d€ khdi bi kiém phd huy.

- Truéc khi Idp kinh thuy, phai cho vao nudc dun sdi 1/2 gid, song 14y ra boc vai va ldp
ngay khi con néng, vi néu lip ngudi khi 1am viéc 6ng thuy néng 1én, giin nd nhiét c6 thé
gdy nén ro nudc, ro hdi.
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D€ theo ddi, ki€m tra muc nudc, trén ndi hoi con cé thi€t bi cdnh bdo muc nudc va cic
robiné do muc nudc. Thiét bi cdnh bdo muc nudc s& bdo dong khi muc nuSe ndi hoi qud
thap hoic qud cao.

2. Cac robiné do myc nuédc

C4c robiné do muc nude duge dit & 3 vi tri: muc nudc cao nhit, muc nude thip nhat va

muc nudc trung binh. M§ robiné ta bi€t duge muc nudc trong ndi hdi & trong khodng nio.

. THIET BI KHO HOI

1. Nguyén Iy lam khé hoi trong ndi hoi
Thiét bi kho hoi ding d€ tdch cdc hat nu6e ra khdi hoi, ting d6 kho ciia hoi trudc khi

dua di st dung, nhim ting tinh an todn va tinh kinh t€ ctia hé dong luc va cia céc thiét bi

dung hoi.

Khi hoi nudc c6 @6 4m cao, cic hat nuSc sé mang theo cd mudi vao cédc thiét bi ding
hoi, vao tudc bin hdi gy déng cdu cin & thi€t bi ding hdi va tudc bin hoi, [am gidm hé s6
truyén nhiét cla cdc thi€t bi diing hoi, 1am mat cin biing dong cda tudc bin, tudc bin 1am
viéc rung va on v.v...

Thiét bi kho hoi lam viéc theo cdc nguyén Iy sau:

e Nguyén Iy ly tam: budc dong hoi thay d6i huéng hoic tao ra chuyén dong xody 16c. Luc
ly tAm s€ lam tich cdc hat nudc c6 ty trong 16n hon ra khdi hdi.

e Nguyén ly va cham: budc dong hdi di quanh co, uén khiic va phéi cdc tAm chin, lam
gidm dong niing cla dong hoi. Luc trong trudng khi d6 du thing luc qudn tinh ctia dong
hai, 1am tdch cdc hat nu6c ¢6 ty trong 16n hon ra.

e Nguyén Iy bdi uét: tao mang nudc & bé mit 161 hoi di, hiéu tng boi uét sé giit cdc hat
nudc lai.

2. Ong gép khé hoi

Hinh 2.45. Ong gop kho hoi
1 — Ong g6p kho hdi, 2 — L&i hoi ra, 3 — Ong x4 nude vé biu ndi.

100



Ong g6p khd hoi 1a mot Sng dai duge 14p & noi cao nhat ciia khong gian hdi ctia bau
nudc va hoi. Nguyén ly 1am viéc cia dng gép kho hoi thé hién trén hinh 2.45.

Trén 6ng gép kho hai c6 khoét cédc ranh chiéu rong 5+10mm, rinh gin 16i hdi ra c6 kich
thudc nhd hon ranh & xa 161 hdi ra hon.

Hdi vao 6ng gép 1 dugc d6i dong, sau d6 di ra 6ng 2 lai ddi dong mot 1an nita, luc ly
tAm sé tdch cdc hat nudc ning hon ra khdi hoi. Nudc tdch ra theo 6ng 3 vé lai bau ndi.

3. Thiét bi kho hoi ki€u hén hgp (thi€t bi khé hei ctia ndi hei ki€u Laméng)
Nguyén ly 1am viéc ctia thi€t bi khd hoi ki€u hdn hdp dugc thé hién trén hinh 2.46.

Hinh 2.46. Thiét bi kho hoi kiéu hén hop
Trén hinh 2.46 ta co6:
1 — bau ndi hoi,
2 — cédc 6ng nuSc — hdi 1én,
3 - cdc Ong nudc — hdi 1én clia vach 6ng,
4 — dng gop hdi ra,
5 — tAm ctta chép kho hoi (14 sach kho hoi),
6 — 6ng nudc cap,
7.8 — cdc tAm chin,
9- mang nudc.

Hon hop nuée — hdi di ra tif cdc dng 2 va dng gép 3 va vao cdc tAm chdn 8, l1am dong
niing clia dong hdi gidm di, sau d6 lai va vao cdc tim chin 7 dong ning clia dong hoi gidm
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di mot 1an nita, sau d6 ddi chiéu chuyén dong vao tdm cira chdp 5. Tai cira chdp 5 hdi dudc
lam kho do dugc d8i chiéu nhiéu 1dn va do hiéu tng bdi uét. Hoi khd vao 6ng gép 4 rdi
dudc dua di st dung.

4. B0 xo4y loc kho hoi

Bo xody 16c khd hdi dugc 1dp thi€t bi tao thanh xody cho dong hoi di qua. Nhd luc ly
tdm clia dong xody cdc hat nudc c6 ty trong 16n hon dugc tich ra khéi hoi va hoi duge lam
kho.

Hinh 2.47. Bau Nudc va hoi cé bau ghdp kho hoi.
1 — Bau ghép kho hoi.
2 - L6i hoi vao bau ghép kho hai.
3 - 6ng X& nudc.

I THIET BI GAN MAT, XA PAY NOI HOI
1. Thié&t bi gan mit

Thiét bi gan mit ndi hoi diing dé x4 cdc chat bin ndi trén mit nudc ndi hoi, né bao gdm
2+3 phé&u gan mit, 6ng x4 va van xa nu6c gan mit ndi hoi.

Nép trén clia phéu gan mit duge dit ngang véi muc nudc thap nhat cla ndi hdi.

Pudng 6ng x& nudc gan mit c6 dudng kinh 20+40mm, c6 boc cdch nhiét.
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Néu ndi hdi c6 tAm rdy nu6c, khong tién cho viéc dit phéu gan, thi &€ gan mit nudc ndi
hoi, ngudi ta thudng diung 4+5 mi€ng vat, chd ghép dng vat vao ong x4 c¢6 han vong tiét luu
dé @dm bdo gan mit déu khip chiéu dai ndi hoi.

Chu ky gan mit nudc ndi hdi, thudng 1+2 1an trong ngay (ciing c6 khi 1 lan/ca), tuy
thudc vao chat luong nude. Khi x4 bom nuéc dén muc nudc cao nhat, rdi xa di khodng
1/4+1/3 muyc nudc trong dng thuy (hoic xa d€n muc nudc thap nhat trong dng thuy).
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Hinh 2.48. Thiét bi gan ndt nudc noi hoi
1 — Pudng dng gan miit.
2 — Pudng 6ng cAp ho4 chat vao ndi hoi.
3 — Phéu gan mit.

2. Thiét bi xa d4y ndi hoi

Thiét bi x4 ddy nu6c ndi hoi cé nhiém vu x4 hét cdc cdu cin ling & ddy ndi hoi.
Thiét bi x4 ddy bao gdm: van x4 ddy va dng x4 ddy. Van x4 ddy nuSc ndi hoi thudng ding
12 van xay, chit khong dung van dia, @€ déng kin van dugc tot hon, vi van dia d& bi mudi,
b4n bam vio, 1am cho khong kin.

Néu dudng dng x4 ddy c6 vong tiét Iuu, thi cho phép x4 cin ddy & dp suit Py clia noi
hdi bat ky, néu khong c6 vong tiét Ivu thi chi duge x4 ddy ndi hoi khi 4p suat Py < 5 ata.

Chu ky x4 ddy c6 thé 1a 1 1dn/1 chuyén di, hodc 1 1dn/ngay hoidc 12h/1 14n, tuy thudc
vao chat lugng nuSc (x4 ddy khi ndng dd mudi cao). Khi x4 ciing cidp nuéc d€n myc nudc
cao nhat sau d6 x4 di 1/3+1/2 muc nu6c trong ong thuy.
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Hinh 2.49. Thiét bi xd ddy néi hoi

a - Noi hoi 3 bau d6i xting.

b -N6i hdi 2 bau, c6 vach dng.

1 — Pudng 6ng xa cin ddy.

2 — Pudng 6ng ndi clia cdc vach dng, d@& khong cho hoi tir cdc vach ng bi quin vao 6ng x4
day.

3. Thié&t bi xa cin tuan hoan

Thiét bi x4 cin tudn hoan cho phép x4 cin mdt cdch lién tuc, ddm bio dudc nong dd
mudi trong nude ndi hoi 6n dinh & mic cho phép. Ludng nudc x4 va nhiét luong mat di chi
bing 3/4+2/3 so v6i x4 dinh k.

Thiét bi x4 ciin tudn hoan Iam viéc theo nguyén 1y cla xiphdng nhiét. Hon hgp nudc-
hoi-cin ¢ nhiét @6 nhd hon, do d6 c6 ty trong nhd hon nude & bau loc cin dit bén ngoai
ndi hdi nén tao thanh mach tudn hoan ty nhién hit cin bin cla nuéc & ddy ndi hoi ra.
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CHUONG 11. KHAI THAC VA BAO DUGNG NOI HOI

I. XU LY NUGC NOI HOI
1. Visao phai xi¥ Iy nu6c noi hoi

Chat Iugng nudc ndi hdi ¢6 dnh hudng rat 16n va truc ti€p dén tinh an toan, tinh kinh t&
va d6 tin cdy clia ndi hdi, 4nh hudng dén sin luong hdi sinh ra. P& thay ré vai trd clia chat
lugng nuée ndi hoi, ta phan tich cdc tdc hai cla céc tap chat trong nuéc ndi hdi.

a. Tac hai cia mudi trong nuéc nodi hoi

Mudi trong nudc ndi hoi cé cdc loai: mudi ciing tam thdi, mudi ciing vinh cttu va mudi
chlorua.

e Mudi citng tam thoi:

Mudi cting tam thdi 1a cdc mudi bicacbondt canxi Ca(HCO3), va bicacbonat magié
Mg(HCO03),. Khi nuéc dude dun sdi, cdc mudi nay sé ling dong xudng thanh cdc cdu bun, ¢6
thé x4 ra dugc khi xa cin ddy ndi hoi, nhung gdy nén mat nhiét, mit nudc lam gidm tinh
kinh t& clia ndi hdi, gidm hiéu suit clia ndi hoi.

DPé biéu thi thanh phﬁn clia cdc mudi bicacbondt canxi Ca(HCO03); va bicacbonat magié
Mg(HCO03), ngudi ta dua ra khdi niém d cing tam thdi clia nude. PO ciing tam thdi cla
nudc 12 ham lugng cdc mudi bicacbondt canxi Ca(HCO03), va bicacbonat magié Mg(HCO0s),
c6 trong nudc, don vi do [mgdl/1].

e Mudi citng vinh ciu:

Mu6i ciing vinh cttu 1a cdc mudi khdc clia canxi va magié, nhu: CaS0,, MgS04, CaCl,,
CaSi0;...C4c mudi nay khi nuéc sdi s& déng thanh cdu cting bam trén bé mit hap nhiét, lam
gidm hé s& truyén nhiét clia thiét bi, gidm sdn lugng hdi sinh ra, gidm hiéu sut cta ndi hoi,
lam gidm tinh kinh t€ cla ndi hoi. Mit khdc khi hé s6 truyén nhiét gidm xudng, cdc 6ng
khong dugc 1am mat t6t, nhiét d6 thanh 6ng ting 1én, 6ng c6 thé bi chay hdng, 1am gidm
tinh an toan cla ndi hoi.

P& biéu thi thanh phin clia cic mudi cling vinh ctu ngudi ta dua ra khai niém do cing
vinh cltu cta nudc. PO cting vinh ctiu clia nudc 1a ham lugng cdc mudi CaS04, MgS0y,
CaCl,, CaSi0s... c6 trong nudc, don vi do [mgdl/l].

Khi ham lugng mudi trong nudc ting 1én, ham lugng mudi trong hdi sinh ra ciing ting
1én, 1am déng c4u cting & cdc thiét bi ding hdi nhu bd siy hoi, & cdnh tude bin, 1am cho tudc
bin rung, 1am viéc khong 6n dinh, khong an toan.

e  Mudi chlorua:

Musi chlorua biéu thi biing dd chlorua ctia nuéc ndi hdi.

Mudi chlorua trong nuSe ndi hoi chid y&u 1a NaCl va mot it MgCl,.

Mudi chlorua trong nuéc gy nén muc ri thép ndi hoi, 1am gidm tinh an toan cla ndi hoi.

b. Tédc hai cia ham lugng axit silic
Ham lugng axit silic bi€u thi bing him lugng Si0, c6 trong nudc.
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Si0, theo hoi vao bd qud nhiét, két hgp véi nude tao thanh axit: Si0, + H,O = H,Si0;
gdy nén in mon kim loai & c4c thiét bi dung hdi. Si0, con theo hdi di vao tudc bin, déng cdu
trén cdnh tudc bin, lam gidm cin bing dong clia tudc bin, tudc bin bi rung va c6 thé bi hdng
héc (nhu giy cdnh).

c. Téc hai ctia d¢ kiém trong nuéc ndi hoi
Do kiém ctia nudc ndi hai duge bi€u thi bing ham lugng cic ion OH", CO5™, P04 clia cdc
chit Na,C03;, NaOH, Na3P0, v.v... dugc pha vao trong nudc ndi hoi d€ chdng déng cdu cing.
N6i hoi 1am viéc 1du ngay trong moi trudng kiém sé& bi don kiém, 4nh hudng dén tinh an
toan clia ndi hdi. Ngoai ra d6 kiém clia nu6c ndi hoi cao sé gy nén dn mon trong ndi hoi,
dic biét 1a ddng va cdc hop kim dong; gy nén hién tugng don kiém, 1am gidm tinh an toan
ctia ndi hdi.

d. Anh hudng ciia chi s¢ pH

Chi s6 pH biéu thi ndng d6 cdc ion H ¢c6 trong nudc. Nong dd pH clia nu6c cap ndi hoi
phai thich hgp:
pH =7 — nudc trung tinh.
pH < 7 — nudc c6 tinh axit.
pH < 5,5 — nudc c6 tinh chat axit manh.
pH = 7,5 +8,5 — nu6c c6 tinh chit kiém.
pH > 8,5 — nudc c6 tinh chat kiém manh.

Nudc cip vao ndi hoi phai cé tinh chat kiém pH = 9,6+10, d€ khi nudc vio ndi hdi, dugc
dun sdi 1&én; mot s& phan tif nudc bi phan hod thanh ion H* va ion OH’, 1am ting ndong d6 H*
trong nudc va dd pH clia nuée s€ giam, nudc tr§ thanh trung tinh.

e. Téc hai cia ham lugng ddu trong nuéc ndi hoi

DAau c6 trong nuéc ndi hoi s& badm 1én cdc bé mit hdp nhiét cla ndi hdi 1am gidm hé s&
truyén nhiét clia thi€t bi, gidm sdn lugng hoi, gidm hiéu suat clia ndi hoi, 1am ting nhiét do
ctia thanh 6ng, 1am cdc 6ng c6 thé bi chdy hdng, 1am gidm tinh kinh t&€ va tinh an toan cida
n6i hoi.

f. T4c hai ctia tap chat khi trong nuéc ndi hoi

Tap chat khi trong nudc ndi hoi 1a cdc chat khi O,, CO, c6 trong khong khi xAm nhap
vao trong nudc ndi hoi.

Oxy trong nuéc ndi hdi gdy nén muc ri tryc ti€p thép ndi hoi:
4Fe(OH ), + 0, +2H,0 = 4Fe(OH ),

Con CO; 12 chat xtc tdc 1am muc i thép ndi hoi, lam gidm tinh an toan cda ndi hoi:
4Fe(OH ), +8CO, = 4Fe(HCO, ),
4Fe(HCO,), + 0, +2H,0 = 4Fe(OH ), +8CO,

4Fe(OH ), + 0, +2H,0 = 4Fe(OH ),
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g. Tac hai cia tap chat co hoc

Tap chat co hoc 12 trung tAm tao bot, tich tu nhiéu béng hai, 1am cho nudc sii bot, gdy
nén hién tugng truong nudc ndi hoi, 1am gidm chit lugng hoi sinh ra, gidm tinh an toan cla

céc thi€t bi dung hoi.

Vi nhitng 1y do trén nén trong khai thac ndi hdi, phai thudng xuyén ki€m tra va st Iy
nudc ndi hdi, ddm bio cdc chi tiéu clia nude ndi hoi trong gii han cho phép.

2. CAC TIEU CHUAN CUA NUGC NOI HOI

Bing 2. Mt sd gid tri cho phép ctlia cic tap chit trong nu6e ndi hoi:

Kiéu ndi Apsuit | Ning Tap Do ciing | Ham Ham Ham Ludng
hoi ndi hoi sudtclia | chatco | [mgdl/l] | lugng lugng lugng mudi
[at] bé mit | hoc oxy CcOo2 dau chung
hap [mm] [mg/1] [mg/1] [mg/1] [“Be]
nhiét
[kg/m’h]
NHOL <20 <8 <0,5 <2
NHOL-ON <16 < 0,01 <6 <0,5 <20 <5 <1
NHON
<25 <0,5 <0,2 <1
NHON 16+25 < 35 0 <0,2 <0,1 <10 <3 <0,5
NHON 25+65 <0,1 < 0,05 <10 <1 <0,3
65+100 > 35 0 < 0,05 < 0,02 <10 <0,2
NHON > 100 < 0,05 < 0,02 <1 <0,5 <0,15

Ta c6 céc tiéu chuén sau d€ danh gia chat lugng nudc ndi hoi:

A ~
- b0 van duc

D6 van duc 1a cdc hat 10 Iing gy nén van duc nu6c ndi hoi.
- Lugng cin kho

Luong cin kho 1a lugng chat hitu cd va vd co tan dén dang phan tif ton tai & dang keo.

- Lugng mudi chung

Lugng mudi chung 1a tdng s6 cdc mudi khodng hoi tan trong nudc. Po biing miligram
duong lugng /lit [mgdl/1], hay bing do [“be].

- BJ cung

A 4 T P 2 . 2 A . N cA
Do ciing do bing tong s6 cdc ion Ca*™, Mg"™" clia cdc mudi can xi va magié tan trong

nudc.

- Bo chlorua [mgCl1/1]
Do chlorua do bing ham lugng mudi chlorua trong nuéc.
- Ham lugng axit silic [mg/1]

- b6 pH
-Po kiém

- Ham lugng dau mg/l
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- Ham lugng khi mg/1.

3. CAC PHUONG PHAP XU LY NUGC NOI HOT

Pé dim bio cdc tién chudn cia nuSc ndi hoi, trong khai thac phdi thudng xuyén ki€m
tra va xit 1y nuéc ndi hoi.

Ct 24h kiém tra do chlorua ctia nudc ngot, ki€m tra dd chlorua, d6 kiém cta nudc trong
ndi hoi dng Iira, ndi hdi lién hgp 6ng lira — 6ng nudc.

Cit 12h ki€m tra do chlorua, do phosphdt, do nitrat, dd kiém ctia nu6c trong ndi hoi 6ng
nudc.

Cit 4h, kiém tra d chlorua va ham lugmg mudi chung ctia nuée di loc mém hoic cla
nudc chung cat.

Nudc kiém tra phai dugc 14y tir cdc van 14y mAu thi.

Ta c6 cdc phuong phdp x{ 1y nuée ndi hoi sau:

A. Xt Iy nuéc ngoai ndi hoi
X1t Iy nudc ngoai ndi hoi bao gdm: loc ciin co hoc, loc dau, khit khi, khit mudi citng.

a. Loc cidn co hoc
Tién hanh tai cic 1u6i loc, cic ngin than cdc ciia bé loc.

b. Loc dau

Loc dau ti€n hanh tai cdc bé loc. Vit liéu loc 1a khin bong, vai gai, xd mudp, phdi bao,
than cdc, than hoat tinh...

Phoi bao, than cdc, than hoat tinh chi dung mot 1an.

Khiin bong, vai gai, xd mudp dugc dung nhiéu 1an, sau khi no diu dudc giit sach bing
nudc xa phong néng.

T6c dd cia nudc qua vat liéu loc cang nhd, chat lugng loc cang tot.

c. Khit khi
Noi hai c6 4p suit Py < 20kG/cm?, khit khi tai bau ngung va b€ nudc néng.
Ndi hdi c6 dp sudt Py > 20kG/cm?, ¢6 bau khit khi riéng.
Céc phuong phdp khit khi (chii y&u khit khi dxy 0,)
e Kiéu dun s6i: nudc cap dugc dun soi, cac chat khi hoa tan sé bay di.
e Kiéu ho4 hoc: cho hod chit vao d€ hap thu khi 0, nhu: N,Hy, Na,S03, phoi thép céc
bon
N>H4+0, - N, + 2H,0
2Na2803 + 02 —> 2NaQSO4
3Fe + 202 4 Fe304
e Kiéu nhiét hod: nuéc qua bau khtt khi dudc dun néng va nhd than hoat tinh hap thu
chat khi.
e Kiéu dién hoc: cho dong dién di qua nudc, 6xygen trong nudc bi ion hod, mang dién
tich 4m (-) chay dén céc cuc duong (+), tich tu lai tao thanh cdc béng hdi va bay 1én.
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d. Khit mudi citng

Ta c6 cdc phuong phap sau day d€ khir mudi ctiing bén ngoai ndi hdi:

e Dung vo6i d€ khit mudi ciing tam thdi
Ca(HCO03), + Ca(HO0); — 2CaC034 + 2H,0
CaC0j; ling xudng & ngay bén ngoai ndi hoi, cé thé x3 di duogc.

e Diing hod chdt NaOH, Na,C0; d€ khtt mudi cting vinh ctfu va mudi ciing tam thdi

ngay ngoai ndi hai

NaOH + Ca(HCO03), — CaC03d + Na,C0; + 2H,0
Na,C0; + CaS04 —> CaC0sd + Na,S04

e Dung phuong phap trao d6i ion (+) lam mén nudc

Cho nudc di qua cdc chat trao ddi ion (+) nhu d4 bot, than hang ho4, vophapit, espapit
(NaR), cdc ion Na+ clia chiing s& trao ddi vdi cdc ion Ca*™, Mg*™ clia cdc mudi ciing, 1am
cho cdc mudi cing clia canxi va magié tr§ thanh cdc mudi d€ hoa tan ctia Na:
Ca(HCO03), +2NaR — CaR; + 2NaHCO;
MgSO4 + 2NaR — MgR2 + NaZSO4
CaCl, +2NaR — CaR, + 2NaCl

Ciing c6 thé dung ion H* 1am mém nudc
Ca™ + 2HR — CaR, + 2H"

Khi c4c ion Na*, H* di trao d6i hét véi cdc ion Ca*™*, Mg™ can thiét phai t4i sinh chiing:
CaRz + HZSO4 — HR + CaSO4

Uu di€m cda phuong phdp trao d6i ion + 1am mém nuéc 1a:

e 1am mém nudc rat tot,

e vit liéu loc c6 thé dung dudc 1au nam.

Nhudc diém clia phudng phdp trao d6i ion + lam mém nudc la:

e thi€t bi to ning,

e phai thudng xuyén coi séc,

e 6 thé gy nén d6 kiém qua cao, 1am don kiém thép ndi hoi.

Sau khi nudc di qua bo trao d6i ion (+) 1am mém nudc, ndng dd axit ciia nudc ting lén,
vi vay phdi cho nudc di ti€p qua bd trao ddi ion (-) d€ trung hoa cdc axit. C4c hod chat dugc
stt dung & day 1a chat ¢ cdc ion OH, CO;~, HCO; clia cdc chat nhu: NaOH, Na,CO0s,
NaHCO3 .
2Ra0OH + H,S04 — Ra,S04 + H,0
2Ra0H + HQSIO3 —> RaZSi03 + 2H20
RaOH + HCl — RaCl + H,0

e Phuong phép chung cit nuSc ngot 1am mém nudc.

B. Xit Iy nuéc trong ndi hoi

Ta c6 cdc phuong phdp xi Iy nu6c trong ndi hoi:
e Phudng phép loc nudc bing tir trudng
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Cho dong nudc di thing géc qua tif trudng manh, tuy thanh phan hod hoc clia cic mudi
ciing trong nudc khong thay d6i, nhung 1y tinh clia nuSc bi€n ddi, mudi cing ling xudng
thanh cdu bun & trong ndi hoi.

Dé tao tlf trudng ngudi ta diing nam chAm vinh cttu, hodc nam cham dién.

Phuong phdp loc nudc bing tir trudng thiét bi don gidn, nhung chi nén ding cho ndi hoi
ong Itra, ndi hoi lién hiép dng lta-ng nudc.

e Phuong phép dién hod 1am mém nu6c
Phuong phdp nay ton nhi€u ning lugng va con dang trong giai doan thit nghiém.
e Cho hod chat vao trong ndi hoi d€ 1am mém nudc.

Ludng hod chit cho vao dudc xdc dinh dua theo két qua ki€m tra nudc ndi hoi va theo

quy dinh cla cdc hang ché tao ra hod chat xt 1y nuSc ndi hoi.

1. SUDUNG VA BAO DUGNG NOI HOI TAU THUY
1. Khéi dong ndi hoi
a. Kié€m tra ndi hoi

Trudc khi nhém 15, cin kiém tra k§ ndi hoi va céc thi€t bi clia ndi hoi ca bén trong va
bén ngoai, nhat 1 ndi hdi dirng hoat dong 14u ngay, ndi hoi sau khi stta chita va bdo dudng.
Cong viéc ki€m tra ndi hdi trude khi khdi ddong vo ciing quan trong, vi c6 thé tranh dudc cic
su c6 dang k€& c6 thé xdy ra trong khi khdi dong ndi hoi.

No6i dung kiém tra:

Kiém tra xem c6 con bd x6t dung cu va cdc dd vat khac bén trong ndi hdi khong. Kiém
tra k¥ chét lugng clia bé mit trao d8i nhiét vé phia khéi 10, ciing nhu vé phia nuéc va hoi,
nhu: ki€m tra k§ cdc vét do ri, cdc vét niit, cdc bi€n dang ctia ndi hoi. Kiém tra céc thiét bi
phu cda ndi hdi, kiém tra sy dinh vi ctia ndi hdi trén bé d8, ki€m tra hé thdng cap diu, cip
khi, ki€ém tra cdc hé thong ty dong ctia ndi hoi v.v.... Khi phat hién ra cdc khuyét tat, hu
héng phai khic phuc ngay, sau d6 ghi két qua kiém tra vao nhit ky mdy, nhat ky ndi hdi.

CAn phai nhan manh ring trong thyc t&€ khai thac ndi hoi, thong thudng cong tic ki€m
tra ndi hoi trudc khi khdi dong khong dudc thuc hién hodc ki€m tra mot cach hdi hat. Trong
nhiéu trudng hdp d6 1a cdc nguyén nhan gy nén cdc sy ¢d nghiém trong ctia ndi hoi.

Sau khi d ki€m tra va ghi cdc két qua ki€m tra vao nhit ky mdy déng tit cd cdc van,
trir van thoat khi, cdc van clia 6ng thuy, va cdc khod clia mandmet. Van hdi chinh khong
déng hét ma phdi md ra 1/8 vong d€ dé€ phong van bi ket khi van bi néng 1én.

Bom nudc d&€n myc nude thap nhat (hoic d&€n 1/3 6ng thuy) d€ tranh hién tugng truong
nudc ndi hoi khi nhém 1.

Nu6c cap vao ndi hdi phdi duge xi 1y k§ cang va phdi dudc hAim néng dén nhiét do
thich hdp, hAm nuéc dén nhiét dd cao qud s& giy nén tng suit nhiét qud 16n cho cdc thiét bi
clia ndi hdi. Nhiét do nuSc cap ndi hoi thap sé lam gidm tuidn hoan clia nuSc trong ndi hoi
trong thoi gian nhém 10 va lam tidng thdi gian nhém 10 14y hdi, lam gidm tinh co dong cla
ndi hoi.
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Khi da dat dugc muc nu6e 6n dinh, ti€n hanh ki€m tra bd ty dong diéu chinh muc nudc

ndi hoi.

R N A e A A ~ N . [N N 2 N
Ki€m tra va v€ sinh mot 1an nita khoang ndi hdi va ti€én hanh nhém 10.

b. Nhom lo
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-
-

Hinh 2.50. So do hé théng dét 1o ciia noi hoi tdu thuy

Trén hinh 2.39 ta c6:

0 79

-
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1 - Bau ndi. 15 — Két dau nhe.

2 — Pudng din hdi di st dung. 16 — Két diu ning.

3 — Van an toan. 17 — Bau ham dAu.

4 — Budng dot. 18 — Piéu chinh van cip nuéc.
5 — Mit dién ta. 19 — Quat gié.

6 — Thiét bi ddnh Ia. 20 — Bu6m gi6.

7 — Sting phun dau d&t mdi (dau nhe DO). 21 — Van dau thira.

8 — Van dau niing cho ché& do nhd tai. 22 — Van diéu chinh 4p suit dau.
9 - Van diu niing cho ché do tdi cao. 23 — Cong tic ham dau.

10 — Phin loc. 24 — Céc 6ng nudc.

11 — Bom dau nhe. 25 — Bom dau ning.

12 — Bom nuéc cp. 26 — Bom diu ning.

13 — két dau thira. 27 — Bom dau ning.

14 — Két nudc ndi hai.

Ap st het [MPa] |062 T

0,50

Thi gian [&]

Quat gié

Bom diu ning 27

BéinhIth 3¢ ﬂ |

C{p ﬁﬁL‘l Do @ sl

=™ ]

W3 van chdy thap 8 v ; o1 ;

W3 vanchdy cao 9 % oy

Hinh 2.51. Biéu dé thoi gian ciia hé thong tw déng dot 10 va tw dong diéu khién qud trinh
chdy trong noi hoi.
Nhém 16 thuc hién biing dau nhe. Tru6e khi nhém 10 phai thong gié budng d6t ndi hdi,
dé ngin ngira hién tugng nd, do dau dét tich tu lai nhiéu trong budng d6t. Nhém 16 c6 thé
dot tw dong c6 thé dot tay.
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Nhém 16 ty dong thuc hién bing chuong trinh ty dong duge diéu khién bing cam thdi
gian (timer cam) hoic bing cdc vi mach.

Nhém 10 bédng tay thuc hién theo quy trinh:

e cho moi lita vao budng dot trude, sau d6 mdi khdi dong sting phun,

e md quat gio

e cudicliing 12 m§ van dau. M§ van dau sau ciing d€ trdnh dau vio trudc tich tu nhiu,

lam buing chdy trong khoang ndi hoi, lam ngon 1ta tdp ra ngoai va cé thé gy nén
hod hoan.

e khi tit 10 thi 1am ngudc lai,

e khi nhém 10 ma c6 sting phun bi tic thi phdi nhém 10 lai.

Hinh 2.39 thé hién sd @6 hé thong ty dong dot 10 cia ndi hdi

Biéu db thdi gian clia hé théng tuw dong dot 10 va ty dong diéu khién qud trinh chdy
trong budng d6t ndi hoi duge thé hién trén hinh 2.40 G ndi hoi nay c6 2 ch& do “chdy cao”
va “chdy thap”. Trén hinh 2.51 ta thdy: khi dot 10. dau tién bat quat gié dé€ thdi hét hai dau
trong budng d6t ctia ndi hoi, ddm bio d6t 10 dudc an toan. Cliing thdi di€m quat gi6 1am viéc
bom diu FO 27 lam viéc cAp didu FO vao biu haim diu d€ ham diau FO dé&n nhiét do lam
viéc.

Sau khi quat gi6 1am viéc dudc 90s, thi€t bi ddnh 1ita 6 1am viéc, danh tia ltra dién, moi
Itta cho qud trinh chdy, ddng thdi bom diu nhe chay dé cip diu nhe vao d6t mdi (dau DO
d& chdy hon diu FO). Mdi Itta 1am viéc trong thdi gian 2s, con bom diu nhe dot mdi lam
viéc trong thdi gian 10s. Sau khi dot thanh cong, van cAp diu ning 8 tuy dong dudc md ra,
cap dau ning vao cho ché€ d chdy thiap. Khi 4p suit trong ndi hoi dat Py = 0,50 MPa, van
cAp dau ning 9 ty dong md, cAp diu vao ndi hdi cho ch& do chdy cao. Ap suit hdi ting
nhanh dén Py = 0,59 MPa. Khi 4p suét hoi dat gid tri Py = 0,59 MPa, van cip dau ning 9
déng ldc nay ndi hoi chi duy tri ché€ @6 chdy thap. Khi 4p suat hdi dat gid tri Py = 0,62 MPa,
van cap diu ning 8 déng, bom diu 27 dirng, ngit qud trinh chdy trong ndi hai, lic nay quat
gi6 con ti€p tuc chay trong thdi gian 60s d€ thdi hét hai dau trong budng d6t ra khéi ndi hdi.

Nhém 16 phdi thyc hién tir tir, d€ tranh ¥ng xuat nhiét, vi viy trong thdi gian ddu cida
giai doan nhém 10 cin phai di€u chinh sin lugng diu cap 10 nhd nhat, sau d6 ting dan 1én.

Trong thdi gian nhém 10 ciAn ddm bio dot néng déu khip ndi hoi. DSt néng khong déu
ndi hoi gdy nén ng suit nhiét gitta cdc phan c6 nhiét do khdc nhau cla ndi hdi, hién tugng
ndy dic biét nguy hi€ém d6i v6i ndi hoi dng Itta. Do d6 & ndi hai dng lira sit dung cdc phuong
phdp khic nhau d€ ddm b3o nhanh chéng cin bing nhiét do trong ndi hoi nhu:
e X3& nudc ngudi & ddy nodi hoi.
e Cudng bifc tudn hoan clia nudc trong ndi hoi khi nhém 10.

Thdi gian nhém 16 phu thudc vio kiéu loai va kich thudc clia ndi hoi.

Nhom 10 dudc chia ra 1am hai giai doan:

Giai doan 1, dun sbi nuéc ndi hoi.

Giai doan 2, nang 4p suit hoi 1én dp suit lam viéc Py.

0] giai doan 1, van thodt khi luén luén md. Khi bit ddu c6 hdi thoét ra khéi van thodt khi
12 bit dau giai doan 2.
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Trude khi vao giai doan 2 can ki€m tra mot 1an nita cic 6ng thuy, cdc manonet, ki€m tra
dd ri ctia ndi hoi. Khi Py = 5 + 6 kG/cm? phai kiém tra van an toan bing tay giat.

Khi ndi hoi dugc dun néng thi cdc bu 16ng, d¢ vit cd dinh céc nip, cita ndi hdi bi dan dai
nén ndi 16ng ra, 1am cho luyc c6 dinh cdc nip, clta gidm di, 1am do nuéc do hdi. Do d6 trong
thdi gian nhém 10 phdi thudng xuyén kiém tra do chit clia cdc bu 16ng, ¢ vit va xiét chit
lai n€u cdc bu 16ng 6¢ vit bi ndi 16ng ra.

Noi hoi c6 bo sudi khong khi va bd qud nhiét thi cAn phdi chid ¥ bdo vé cdc thiét bi nay
trong thdi gian nhém 16 ctia ndi hdi, vi bd sy hoi khi dé chua c¢6 hoi nudc d€ 1am mat, con
b6 sudi khong khi lic d6 khong khi con it do d6 dugc 1am mat kém.

D€ 1am mat bd siy hoi trong thdi gian nhém 10, thi phdi nap day nudc sach vao, hoic
diing hoi ctia ndi hdi khac d€ 1am mat (diing cho tiu c¢6 nhiéu ndi hoi).

Bo sudi khong khi phdi duge bdo vé trong thdi gian nhém 10 bing cédch ting hé s6
khong khi thita o, hodc ding tdm chin ngin khong cho khéi 10 di qua bd sudi khong khi
trong thdi gian nhém 16. Tang lugng khong khi cap 10 d€ ting cudng lam mat bo sudi khong
khi trong thdi gian nhém 15 cin chi y d€ nhiét dd khéi 160 khong gidm xudng dudi nhiét do
di€ém suong tranh gy in mon bd sudi khong khi.

9

p [kGiem?]
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Hinh 2.52. Qud trinh nhém 1o ciia noi hoi phu VXS5 11

Trong thdi gian ting dp sudt hoi clia ndi hoi can kiém tra hoat dong clia cic manomét,
bing cdch diéu chinh van 3 ngd cla mandmét cho thong vdi mdi trudng, khi d6 mandomét
phai chi gid trj “0”.

Nhém 10 két thiic khi 4p suat ndi hdi dat dén gid tri cong tdc. Md van cip hdi d€ dua hoi
di st dung, trudc khi dua hoi di sit dung phai sdy néng k§ cang dudng 6ng hdi, dé tranh hoi
nudc ngung tu nhiéu trong giai doan cip hdi va trdnh ng sudt nhiét 1am nift v& ong. X3
nuée k§ cang cho dudng 6ng hdi va cdc thiét bi dung hdi trong giai doan caAp hdi.

D6 thi 2.52 thé hién qué trinh nhém 10 khdi dong ndi hoi phu VX5 I1.
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Hinh 2.53 thé hién 16 cdc di€m lam viéc dic trung ctia ndi hoi KWG-25 trong thdi gian
khéi dong.

e Diém 1:kiém tra van an toan bing tay giat.

e Diém 2: bit diu cap hoi vao bd siy hoi.

e Diém 3: 4p sudt hoi dat gid tri 5 kG/cm?, tai thdi di€m nay bit ddu cAp hai vao cdc mdy
phu. Vi vay 4p suat hoi trong ndi hdi tam thdi gidm.

e Diém 4: hAm néng va chuidn bi khdi dong tudc bin lai bom nudc cip (bom nudc cAp ndi
hoi lai b8i dong cd tudc bin).

e Diém 5: khdi dong dong cd tudc bin lai bom nudc cAp.

e Diém 6: dirng bom chi phuc vu cho ndi hoi trong khi dot 15.

e Diém 7: khodng 70 phiit sau khi nhém 10, ti€n hanh hAim diu ning va chuin bi him
néng bom cap dau ning vao ndi hoi.

e Diém 8: sau khi dau ning di dat nhiét dd yéu cau, khdi dong bom cap dau ning vao ndi
hdi va chuyén sang dot dau ning trong ndi hoi, 1am 4dp suat hoi trong ndi hdi ti€p tuc
giam.

e Diém 9: khdi dong cac siing phun ti€p theo, bit dau tir thdi diém nay 4p suat hoi ting
nhanh dén 4p suat cong tic.
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Hinh 2.53. So do khéi déng noi hoi 6ng nudc ditng 3 bdu khéng doi xiing KWG-25.
2. Chim séc noi hei khi hoat dong
P& dim bdo khai thdc an toan va hiéu qua ndi hoi, khi ndi hoi hoat dong phdi thudng

xuyén:
e Kiém tra, theo d6i muc nudc ndi hoi, giit cho myc nude ndi hoi dn dinh.
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e Duy tri 4p suat hdi Py, nhiét do hdi t, trong ndi hdi 6n dinh, duy tri nhiét d6 nudc cap ty.
ndi hoi trong gidi han quy dinh.

e Kiém tra va diéu chinh qu4 trinh chdy trong budng dét ndi hoi, ddm bio qud trinh chdy
g4n hoan toan nhat.

e Dinh ky gan mit, x4 ddy, théi muoi ndi hoi.

e Thudng xuyén kiém tra va duy tri chit lugng nudc ndi hoi.

e Kiém tra va st Iy nuSc c4p ndi hoi that ky cang.

e Kiém tra va diéu chinh cdc may méc thiét bi phu ctia ndi hoi.

Thudng xuyén tay rira va ki€m tra dng thuy. Khi dng thuy bi hdng, bi tic phai stta chita
ngay. Ndi hdi chi duge phép 1am viéc v6i mot 6ng thuy trong thdi gian khong qud 20 phiit.
Néu ci 2 dng thuy bi hdng phdi 14p tic dirng ndi hoi.

Kiém tra qué trinh chdy trong budng dot ndi hdi bing cach kiém tra mau khéi va mau
ngon Ia.

Khi khéi khong ¢ mau sic, hodc c6 mau tring xdm, dé 1an vao khong khi, qud trinh
chdy hoan toan. Khéi den nhiéu bd héng, chdy khong hoan toan.

Khi d6t than ngon Itta dai, mau d4, thi€u nhiéu 6xy; ngoc I¥a ngin va loé sing, qua
nhiéu 6xy.

Khi d6t diu, ngon Itra khong c6 mau, c6 thé 18 md nhin thiy tudng sau clia budng dot,
chdy hoan toan. Ngon Itfa c6 mau vang va mau da cam, thi€u va thi€u nhiéu khong khi, néu
ngon I¥a mau dé, thi€u qua nhiéu khong khi.

Né&u nhin th4y ré tudng sau clia budng d6t, thira khong khi.

D€ ddm bio qua trinh chdy dudc hoan toan, can ddm bio:

e Cung cip day dd khong khi.

Tron déu khong khi v6i nhién liéu & moi noi trong budng dot.
Nhiét do budng dot phadi cao va phai phan bd déu din.

3. U ndi hoi va dirng ndi hoi
a. Ulo

Trong trudng hgp chi cin ngung cung cip hoi 1+2 ngly, nén ti€n hanh 4 1o. Ud tuy
tiéu ton thém mot it chit d6t, nhung 1am ting tudi tho clia ndi hoi, gidm thdi gian nhém 10
14y hoi, ting tinh co dong clia ndi hoi trong 1an khdi dong sau.

No6i hoi d6t diu 1 10 biing cach chi duy tri siing phun & giffa, hodc gidm lugng dau dot
cap vao ndi hoi (khi chi c6 1 siing phun).

b. Tit lo, dirng ndi hoi

Khi cin ngung cung cap hdi ldu ngay (1au hon 2 ngay), nhu trong thdi gian ditng & cing,
& nha mdy stra chifa v.v... phdi tit 10 ditng ndi hoi.

Quy trinh dirng ndi hai:
e Gidm tai cho ndi hdi, biing cdch tit dan sing phun, gidm lugng dau ddt cap cho ndi hoi.
e Ting lugng nudc trong ndi hoi d&€n muc nudc cao nhait.
e Gan mit ndi hoi d€ x4 hét cic vang dau.
e Lai ting lugng nuSc trong ndi hoi d&€n muc nudc cao nhat.
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X4 ddy cho ndi hdi.

Ting lugng nudc trong ndi hdi d€n muc nude cao nhat.

Tit siing phun cudi cing.

Tur tir d6ng cdc van cAp hoi, dé 4p suat ndi hoi gidm din.

Cap nuéce trong ndi hoi d&€n muc nude cao nhat. Sau d6 ditng bom cip nude, déng van
cap nudc.

Pé€ ndi hoi nguodi dan.

Sau khi ndi hdi ngudi, thong gi6é cho ndi hoi.

Chii y: khong thong gi6 cho budng dét trong thdi gian ndi hoi ngudi dan, vi c6 thé 1am

ndi hoi ngudi qud nhanh, 1am ting Gng suit nhiét. Tuyét d6i khong dudc cudng biic nguoi
ndi hoi.

4.

Bio quan noi hoi
Trong thdi gian dirng ndi hoi phdi ti€n hanh bdo quin ndi hoi d€ chdng muc ri ndi hoi.

C6 2 phuong phdp bdo quin ndi hoi:

a.

Bao quan udt

B4o quin uét ti€n hanh khi ditng ndi hoi it ngay (d&€n 10+15 ngay):

Quy trinh bdo dudng w6t ndi hoi:

Bom nudc vio ddy ndi hdi, k& cd bo sdy hdi, trong thdi gian bon nude vao ndi hoi, van
xa khi phai luén ludén mg.

Cho NaOH vao trong nudc véi ham ludng: ~0,00035 g/litr. Trong thuc t€ cho NaOH vao
theo ty 1&: 2 kg/1m’ nudc.

Sau d6 d6t nhe ndi hoi dén khi s6i d€ x4 hét khi trong nudc ndi hdi.

Dirng d6t ndi hoi, déng kin ndi hoi lai, k€ ca van thoat khi d€ khong khi khong do lot
vao trong ndi hoi.

Sau vai ngay ki€m tra 6 kiém ctia nuéc ndi hoi, néu gidm phdi b xung thém, va lai
dot nhe ndi hoi @€ khit hét khong khi trong nude ndi hoi.

Bio quan khd ndi hoi

Khi ndi hoi dirng 1am viéc 1du ngay, phdi bdo dudng kho ndi hoi

Quy trinh bdo dudng khd ndi hdi:

X3 hét nuSc ra khoi ndi hoi, 1am vé sinh sach sé& ndi hdi.

D6t nhe dé€ say kho ndi hoi bing cic gid chia than cii chay.

Cho voi s6ng vao ndi hoi, theo ty 1& 2 kg voi s6ng/Im’ ndi hai. Voi séng ¢6 nhiém vu
hiit 4m trong khoang ndi hdi, chéng muc ri ndi hoi.

DPéng kin ndi hdi lai. Sau 1 thdi gian khodng 3 thang, kiém tra ndi hdi. Trudc khi vao
trong ndi hoi d€ ki€m tra can phai thong gié that ky cang cho ndi hdi, d€ tranh bi ngd
doc.

V¢é sinh noi hoi
Tay rira cdu cin
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Phai dinh ky rira ndi hoi d€ tdy, cao cdu. Chu ky tdy rira cdu phu thudc vao chat lugng
nudc nodi hoi.

Noi hoi dng Iita, tdy rita cdu sau 15002000 h (nuéc xau 1000 h).

Noi hoi 6ng nuéc tdy rita cdu sau 10001500 h (nuéc xau 700 h).

Viéc cao cdu cin ti€n hanh ngay sau khi x4 nudc, khi ndi hoi con néng, cdu con mém,
khong nén dé€ cdu khod ciing lai.

Cao xong ki€m tra biing cich soi 4nh sang hoic tha vién bi c6 dudng kinh d=0,9d dng.

Sau khi cao cdu bdi 16p graphit bdo vé va dot nhé 1tta hong khd trong 26 h.

Cdc phuong phép tay ria cdu:

e T4y rita biing axit

Trudce khi tdy rita biing axit phdi bit tAt cd cdc van lai, trit van xa khi.

Né&u c6 vét dau trong nuéce, thi phdi khit ddu trude, bing cdch dun s6i nudc trong ndi hoi
& 4p sudt Py=0,5 + 0,8 ati, sau khi da pha 10 kg Ca(OH), va 25 kg keo thuy tinh/1m> nudc.

Axit dé€ tdy rita ndi hoi thudng diung: H,S04 ndng dd 3% hoic HCI ndng dd 2 + 10%.

Duing dung dich H,S04 d€ tdy rita cdu cho hiéu qua t6t, nhung dit tién, nén thong thudng

dung dung dich HCI c6 pha thém cdc chit chong dn mon axit nhu: CeHoNy (7g/litr

nudc), keo da chau (10g/litr nude).

N&u 1a céu silicat cAn dun nuée dén 70°C. cit 0,5mm céu thi ting thém 2 + 3% dung dich
HCI.

Céu silicat hodc sulphat cAn ndu véi HCI c6 ndng dd 5 + 7%.

Céu sulphat néu thit dun néng trong dung dich 10% HCIl, ma khong tan, nén pha thém
NaF hoic NH4F (20 + 30 kg/tdn nudc) trong dung dich 2% HCL.

Khi rira biing axit phdi ding bom cudng bifc tudn hoan clia nuéc trong ndi hoi d€ ndng
do axit & cac noi déu nhau.

Thai gian niu axit tr 6 + 20 h, tuy theo do day cia 16p cdu.

Trong thdi gian ndu axit phai bd xung axit d€ khoi phuc néng dd axit trong nudc ndi hdi.
Khi ndng d6 axit khong gidm nita tifc 1a cdu da bi axit hod tan hét, phdi x4 hét dung dich
axit ra. Sau khi x4 dung dich axit ra cAn nau kiém 2 + 3% NaOH hoic Na,C0; trong 6 + 8 h,
dé trung hoa axit va ding nudc néng rita lai.

B9 sdy hdi nén x0i rira bing nuéc ngung néng hoic nudc chung cat.

e Tay rita bing kiém

Khi cdu day va khong cho phép rira bing axit, cAn phdi ndu kiém, rdi cao cdu cho noi
hdi. Trudc khi ndu ki€m can thdo tit cd cdc van bing dong ra, roi bit chit, hay thay bing
cdc van cii d€ tranh dn mon cdc chi ti€t bing déng. Gidm 4p suit ndi hoi Py xudng bing
1/3+1/4 4p suit lam viéc, dirng hé thong cap nudc, dua dung dich kiém vao ndi hoi. Sau 2
gid gidm dp sudt Py = 0, rdi lai ting d&€n 1/3+1/4 4p suit lam viéc. Cit Lip di lip lai nhu vy
dé 1am cdu bong ra. Ct cdch 2h khi Py = 1 ati, ti€n hanh x4 cin va bd xung nudc cho ndi
hdi, ctt cdch 1/2 gid hoidc 1 git thit do photspat va do kiém cia nue ndi hdi, cho dén khi do
kiém khong gidm nita 1a xong. Cho ndi hoi ngudi dan, x4 cin ddy & 0,5+1 ati, ki€m tra cdu
va cao ngay khi cdu con dang néng, d€ tranh héa cting.

118



Liéu lugng kiém pha vio cdu, néu 13 cdu sulphat cin 1,5+2 kg NasP0, cho 1m’ nudc,
sau d6 pha thém 0,75+1 kg/m’. N&u cdc cing, day cin 8+12 kg Na,C0; va 0,4+0,6 kg
NaOH, hoic 15+20 kg thudc chdng c4u.

Thdi gian niu kiém phu thudc vao do day cda cdu:

b day céu mm 0,5 0,5+0,75 0,75+1 13 3+5 5
Thdi gian niu h 6 8 13 36 40 60

e T4iy rita bing diu hda

DP6i v6i NHOL nhd ¢é cdu dic va chita nhiéu diu, trudc khi cao cdu nén ri¥a bing diu
hda. Trudc tién diing ban chdi 1am sach bé mit I6p cdu, thém nudc vao dén mép trén clia
ong thiy, rét thém mdt 16p diu hda day 3+5 mm, sau d6 dan dan x4 cin ddy, lai thém nudc
vao va dun dén 100°C 1am cho hdi diu nhdn bay va cdu sé b mém ra.

e Phudng phédp cd hoc cao cdu

Dung khi cdu mdng, hoic cdu day nhung da niu kiém, dung diy thép budc vao ban chai
thép ludn vao trong 6ng ma vé sinh, hoic ding dao phay, kéo it cacbon.

Hinh 2.54. Cdc ddu chuyén ding dé cao cdu noi hoi.
a,b,c,d,e — Céc loai dao cao cdu ndi hoi.
f — Pau 1dp cdc dao cao cdu ndi hoi.
g, h—céc chdi vé sinh cdu cin ndi hdi.
Hinh 2.55 thé hién qud trinh cao cdu trong dng nudc cong clia ndi hdi.
Hinh 2.56 thé hién dung cu bdo vé diu cao cdu trong 6ng nudc ndi hoi.

Phuong phdp cd hoc cao cdu don gidn, d& ton kém, nhung hiéu qué cao cdu khong cao,
khé cao dudc cdu cin § phia bén ngoai 6ng, tiéu tdn nhiéu sitc ngudi.
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e Dung séng siéu 4m d€ ph4 cdu

Dung séng siéu 4&m d€ pha v& cdc cdu bin bam 1én bé mit hap nhiét cliia ndi hoi, diing
séng siéu Am d€ phd cdu c6 hidéu qui pha cdu tdt, nhung tiéu tdn nhiéu ning lugng, nén
it dugce dung trong thuc t&.

b. Cao mudi ban

PAu tién diing gi6 nén thdi manh, sau d6 dung dao nao, duc bua dé€ cao mudi ban. Muoi
diu bam rét chit, do d6 sau khi théi sd qua biing khong khi nén, diing nuc néng thdi sach
ngay khi 6ng con néng.

\3
' Hink 2.36. Bdo vé ddu
Hink 2.55. Cqo cdu trong dng cong vé sink éng ndi hoi.
I — Diu vé sinh 6ng nude ndi hoi. 2 — Déy xich. I S Gl pilolpdaikigiiinany
3 — Truc truyén déng. 4 — Ong nuwdc ndt hot. 2 - Cde dng nude. 5 - Bdu ndt hot
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Hinh 2.57. Vé sinh noi hoi 6ng nudc

IILNHUNG TRUC TRAC, HU HONG THUGNG GAP CUA NOI HOL BIEN PHAP
KHAC PHUC.
1. Can nuéc ndi

Can nuéc ndi chua nghién trong
Muc nudc ndi hoi gidm nhanh, nhung vin con nhin thiy & dng thdy. Ki€m tra xem 6ng
thliy c6 bi tic khong, gidm chat dot, ting lugng nude cap cho phi hop.

Can mifc nuée ndi nghiém trong

e Khong nhin thdy myc nuéc trong 6ng thily, néu md van xa duéi 6ng thiy, c6 hoi
phut ra, c6 chd kim loai da bi nung dé.

e Khic phuc: ngiing c4p chat dot, tuyét doi khong dudc tiép tuc cAp nude. Tit quat gié
va quat hit khéi. Dung tay gidt van an toan VAT d€ ha thip 4p suit ndi hoi xudng
bing Py = 0. Péng kin cdc clta budng dot, chd dén khi nhiét do nudc ndi hoi gidm
dén 60 + 70°C, ti€n hanh x4 nudc ndi hoi, sau d6 ki€m tra k§ bén trong ndi hdi.

e Né&u phdt hién c6 chd bi qua néng (kim loai hoic cdu nudc di bi d6i mau), khong
cho ndi hoi lam viéc lai, phai chd ding kiém kiém tra.

2. Nuéc noi hoi qué cao
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Kiém tra xem &ng thiiy c6 bi tic khdng, roi mdi gidm lugng nudc cAp, tam thdi gidm bét
lugng hdi cung cAp. Néu can thiét thi gidm bét mot it nude ndi hoi.

Nudc ndi hoi qud cao c6 thé sbi trao vao dudng 6ng hoi, vao cdc thiét bi dung hoi, c6
thé 1am v& dng va 1am hdng cdc thi€t bi dung hdi. Trong trudng hgp cin thiét phdi x4 nudc
cho dudng &ng hoi ctia bo siy hoi va céc thi€t bi dung hoi.

Nguyén nhan clia nudc ndi hdi qua cao c6 thé 1a do cip qua nhiéu nudc, hoic do hién
tugng soi trao.

Hién tugng soi trao sdy ra khi ta gidm tdi ndi hoi dot ngdt, 1am gidm 4p sudt hoi Py,
nudc ndi hoi khi d6 s& bdc hoi manh liét, sd ludng cic béng hdi trong nudc ting 1én dot
ngdt, myc nudc ndi hoi ting 1én rit cao, giy ra hién tuong soi trao, nudc sé tran vao bd sdy
hoi, vao cdc thi€t bi dung hoi, lam dnh hudng dén tinh an toan cda cdc thiét bi nay.

3. Chay héng bé mit hap nhiét

X4y ra khi 6ng hoic bau bi qud néng, bi vong, bi phii ltin, bi nit, bi nd va. 6ng bi né v&
s& nghe thdy ti€ng nd, 4p suat hoi nudc Py gidm xudng, nhin tir dng khéi thay hoi nue phut
ra ngoai.

Né&u 6ng hoic budng dot bi véng, bi phi lin, 14p tiic nging cip chit dot, ngiing ciAp
nudc, ngudng cip hdi. Tir tif thém nudc cho ngudi dan va ti€n hanh kiém tra.

Than ndi hoi 6ng Itta, néu nhém 10, tit 10 dot ngdt c6 thé bi cong, bi ro hd & cdc mdi tan,
budng d6t bi lin cuc bo, hoic bi bién dang toan bd (néu x4y ra can nude ndi )

4. Ongbiva
Nguyén nhin cda hién tugng 6ng bi vd 13 do can nudc ndi hdi, do nhém 10, tit 1o dot
ngdt, do d6t qud cao, do dng bi tic, do tudn hoan bi phd vd, do xAm thuc ctia dong hoi.

Khi phat hién ra dng bi v&, cAn phai 1ap tiic déng van cAp hoi, giit van an toan, ngiing
cAp chat dét, ting cudng thong gié va hiit khéi d€ ddy hoi nudc 1én trdi. Péng cdc clra thong
vdi budng ddt, cho ndi hoi ngudi dan. Néu 6ng bi v& do nudc ndi qud can, cin tiét tuc cap
nudc cho dén khi budng ddt da tit ngon Iira.

Ong bi héng cin phai thay th&. N&u s& ong bi chdy hdng nhé hon 15%, cho phép nuit
ong lai.
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Hinh 2.55. Ong nudc bi nitt v& Hinh 2.59. Ong bi xdm thie

5. Vach budng dot bi hu héng

e Gach budng dot bi sat, &6 phdi dimg 10 stta chita. Néu hu héng nhd thi c6 thé tam
thdi van dot 10 nhung phai gidm ngon Itta & gan chd sat 16.

e N&u vich gach bi im w6t do dng nue bi v, phai siy khd trude khi nhém 1.

e N&u tAm din khi bi hdng, do nhiét d6 khi 16 qué cao, cAn phdi sita chita ngay.

e Chdy mudi trong bd sudi khong khi, thi phdi ngitng dot, ngliing cung cAp khong khi,
déng kin cira budng d6t, lién tuc thdi muodi bing hoi nudc, hoic md cita & gin noi
chdy va ding binh bot dé chita chdy. P€ tranh x3y ra chdy mudi, phdi thdi muoi
thudng xuyén.

6. Ap suét hdi qua cao

Né€u van an toan md, ma 4dp suit hoi vin khong gidm, thi ngiing cap chat dot, ting
cudng cAp nudc.
7. Ap suét hoi qua thap

Néu ngon Iita manh ma 4p suat hdi van thap thi kiém tra myc nudc ndi hoi. Néu muc

nudc ndi hoi thap, 1am gidm bé mit hap nhiét, thi can gdm lugng hoi nudc cung cip, néu l1a
ndi hoi 6ng Itra thi dirng dot 10.
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Hinh 2.60. Hong tudng budng d8t va hép lin cia ndt hot hg lia

a - Lém mdt sdng cug hép lia. b - Lém dinkh hép liz do can nwde ndt hot,
o A% | . , ~ , - 2
c - Xa budng ddt. d - Lém vdch sau vd vdch canh cua hép lia

8. Sting phun bi tic

Nguyén nhan cé thé do nudc do lot vao, hoic sting phun bi tic vi mudi ban, vi cin co
hoc, hoic sting phun bi bit b3i béng khi do lot vao tir két dau hoic tir binh dén khi cia bom
diu. Khi d6 phdi vé sinh sting phun, x4 khi cho hé thong cap dau.

9. Siing phun bi phun Itta ra ngoai

Nguyén nhan do 4p suit trong khoang ndi hoi thap hon dp suit trong budng dét, hoic do
su chdy n6 ctia hén hgp khi diu-khdng khi trong budng ddt ndi hdi.

Khi sting phun bi phun Ifa ra ngoai thi 1ap tifc phai khéa van dau chinh, dirng bom dau,
ting 4p suat khong khi trong khoang néi hoi.

IV. THU NGHIEM NOT HOT
1. Thi thuy lyc ndi hoi
Sau khi ché tao, 14p dit ndi hoi trén tau thuy, sau khi sita chita vira va 16n ndi hoi déu

phdi ti€n hanh thit thuy luc ndi hoi, d€ ki€m tra do kin, d6 bén ctia ndi hai.

Diéu kién ti€n hanh thi thuy Ivc ndi hoi:
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e Thit thuy lyc dudc tién hanh sau khi da ki€m tra k§ bén trong ndi hoi.

e Khi thi thuy luc khdng dugc ép van an toan, ma phai thdo van an toan ra va bit kin

lai.

e Khi cho nuéc vao thi van thodt khi mg d€ x4 hét khong khi ra khdi ndi hdi.

e Kiém tra 4p suit bing 2 4p k&.

e Bom tao 4p luc phdi ddm bdo nang 4p sudt Ién o .

e Chung quanh khoang thit phai yén tinh.

e Trong thdi gian duy tri 4p suat thit, khong dudc phép bom.

e N&u khi thtt ¢6 phét hién ra xi, do, hdng héc thi phai ngitng thit, thio nudc ra khdi

ndi hoi va khic phuc xong cdc hu héng méi ti€n hanh thi lai.
Ap suét thit thuy luc ndi hdi do ding kiém quy dinh, thong thudng dp sudt thi bing:

V6i ndi hoi ¢6 Py < 5 kG/em?, dp sudt thit P, = 2 Py [kG/cm?].

V6i ndi hai ¢6 5 kG/em?® < Py < 20 kG/em?, 4p sudt thit P = Py + 5 [kG/cm?].

V6i ndi hdi ¢6 Py > 20 kG/em?, dp suat thit P = 1,25 Py [kG/cm?].

Thdi gian thir khdng qud 5 pht.

Noi hoi sau khi sita chita 16n, hoic sau khi ditng 1am viéc 1au hon 2 nim, khoang ndi hoi
bi chdy, 6ng ndi hoi bi nt, bi muc ri nghiém trong cin phai ki€m tra dic biét ndi hoi (ki€m
tra khong dinh ky). Dya vao két qui ki€m tra, Piang ki€m cho phép ndi hoi lam viéc binh
thudng hodic yéu ciu ha dp suit lam viéc cho phép clia ndi hdi, rit ngin thdi gian ki€m tra
ctia ndi hoi 1an sau v.v....

2. Thii néng ndi hoi

Sau khi thit thuy lyc ndi hoi, ta ti€n hanh thi néng ndi hoi. Khi thit néng ndi hdi ta ti€n
hanh ddt 16 va duy tri 4p sudt 1am viéc clia ndi hdi trong thdi gian 8+24h, d€ ti€p tuc theo
doi, kiém tra ty my ndi hoi.

125



PHAN IIL. TUOC BIN HOI TAU THUY

CHUONG 1. NGUYEN LY HOAT PONG CUA TUOC BIN HOI TAU
THUY

I. MG PAU
1. Lich s phat trié€n cia tud'c bin hoi tAu thuy

Tudc bin hoi tau thuy hién nay dang dudc sit dung rong rii trén cdc tiu thuy, nhat 1a cdc
tdu ch dau va cdc tdu c6 cong sudt 16n. Tudc bin hoi tiu thuy dudc ding d€ lai chin vit
hoic lai cac mdy phu trén tau thuy. Tudc bin hoi tau thuy c6 lich st phat trién tir rat 1au.

Nim 150 trudc cong nguyén Alesander Ghiron da phdt minh ra nguyén tic phan lyc tir
mo hinh qué cau nudc .

Nim 1629 Dodeovanhi Bran ngudi Y di phat minh ra nguyén Iy tudc bin xung kich.

Nhitng nim diu th€ ky 19 & Nga ciing di ché tao dudc nhitng mau tudc bin hdi dau tién.

Nim 1883 Gustavd Lavan ngudi Thuy Pién da ché tao ra tudc bin hoi xung kich diu
tién.

Tudc bin cta Gustavd Lavan géom 1 ddy 6ng phun va 1 bdnh cdnh, c6 cong suit 10 ma
luc, c6 tdc do 25.000 v/ph.

Nim 1884 & Anh di ché tao ra tudc bin hoi phdn kich c6 nhiéu ting sinh cong, cong
suat 10 ma lyc, toc do 17000 v/ph.

Nim 1886 k§ su My Kertix di ch€ tao ra tudc bin xung kich ¢6 hai va 3 cép tdc do.

Nim 1900 Patd ngudi Phdp da ché tao ra tudc bin xung kich nhiéu ting 4p suat.

Nim 1910+1912 hai anh em Unxtond ngudi Thuy Dién di ché tao ra ki€u tudc bin
huéng tim, khong c6 canh huéng, cé 2 ddy cdnh dong lip trén 2 truc c¢6 chiéu quay khic
nhau, dong hoi dudce din vao vudng géc vdi truc (hudng tim).

TAu tudc bin hoi (tAu Turbinia) ddu tién dugc d6ng & Anh nim 1895.

Hién nay tudc bin hoi tiu thuy dugc st dung rong rdi & hé dong luc hoi nue cé cong
sudt rat 16n, trén 20.000 kW, thudng dugc 1dp trén cdc tdu 16n nhu tau diu, tiu hang rdi,
hoic cdc tiu nhd nhung can téc d6 cao nhu tau toc hanh, tiu kontend, tiu Ro-Ro v.v...

2. Phan loai tudc bin hoi tAu thuy
C6 nhiéu c4ch phan loai tudc bin hoi tau thuy:

a. Phin loai theo cong dung
Phan loai theo cong dung ta c6 cdc loai tudc bin sau:

e Tudc bin hoi chinh, dugc st dung lam dong luc chinh cho hé dong Ivc tudc bin hdi nudc
dé ddy tau di.

e Tudc bin hoi phu, ding d€ lai cic mdy phu trén tau, nhu dong cd lai mdy phdt, may
bom, mdy thuy luc v.v..., Tudc bin hdi phu c6 ¢4 trén cdc thu hdi nu6e va ci trén cdc tau
diesel.
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. phin loai theo dac tinh qua trinh lam viéc

Phan loai theo dic tinh qud trinh 1am viéc ta ¢6 céc loai tude bin sau:
Tudc bin xung kich.

Tudc bin phan kich.

Tudc bin hén hdp xung kich — phan kich.

. Phan loai theo thong s6 hoi

Phan loai theo thong s6 hoi ta ¢6 céc loai tudc bin sau:

Tudc bin cao 4p. Tudc bin cao 4p ¢ dp sudt hai Py > 35 kG/em?, t, > 400°C.

Tudc bin trung 4p.Tudc bin trung dp 6 4p suit hai 6 < Py < 35 kG/em?, t, < 400°C.
Tudc bin thap dp: Tudc bin thap dp c6 4p suat hoi Pp< 6 kG/em®.

. Phan loai theo ki€u cap hai
Phan loai theo ki€u cdp hdi ta c6:
Tudc bin hudng truc (a).
Tudc bin huéng taim(b).

a

p=, E
2\

Hinh 3.1. Nguyén Iy ciia tuéc bin hudng truc va tuéc bin hudng tam.

. Phan loai theo chiéu ddy tau
Phan loai theo chiéu diy tiu ta c6:
Tudc bin tién.

Tudc bin lui.

Phan loai theo déi 4p va ngung tu

Phan loai theo ddi 4p va ngung tu ta co:

Tudc bin ngung tu.

Trong tudc bin ki€u ngung tu hoi nudc sau khi gidn nd c6 dp suat thip, khodng
0,04+0,06 kG/cm?, dugc dwa vao biu ngung dé ngung tu.

Hé dong luc hdi nuée tiu thuy chii y&u sit dung tude bin dang ngung tu.

Tudc bin ddi 4p.
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Trong tudc bin d6i 4p hoi nudc sau khi gidn nd c6 dp suit 16n hon 4p suat khi quyén tir
1,5+3 kG/cm® dugc dwa vao cdc thi€t bi ding nhiét nhu bdu ham, nhu cho nhu ciu sinh
hoat. Tudc bin ddi 4p dugc st dung & cdc chu trinh cap nhiét, cip dién.

g. Phan loai theo truyén dong ciia tudc bin

‘_\—_\\\——__ J
oAty
B
0 -
/ TCA — tudc bin cao dp
1 TTA — tudc bin thap dp

TTA TBL e 1
TBL — tudc bin lui

CV - chén vit

Hinh 3.2. Hé¢ dong lic tudc bin hoi nudc kiéu 2 than, truyén dong co gidi (truyén dong bdnh
rang)

Phén loai theo truyén dong clia tudc bin ta c6:

e Truyén dong truc tiép.

Truyén dong truc ti€p chi yé&u st dung d€ lai mdy phat dién, may phu, rat it ding d€ lai
chén vit.

e Truyén dong gidn tiép.

Truyén dong gidn ti€p thuc hién qua hop sd, trong truyén dong gidn ti€p ta c6 truyén
dong co gidi, truyén dong dién va truyén dong thuy luc.

Truyén dong co gidi 1a truyén dong kiéu banh ring. Ki€u truyén dong nay hiéu suit
cao, nhung k&t ciu ning né, kich thu6c 16n, thudng duge diing cho tudc bin cong suat 16n,
vong quay 16n va két ciu 2 than (c6 tudc bin 1i) — hinh 3.2.

Truyén dong dién cé uu diém diéu khién nhay, ddo chiéu nhanh, chi cin tudc bin chinh
quay 1 chiéu, thudng ding cho tudc bin 1 than, cong suat trung binh. Hiéu suit truyén dong
dién thap hon hiéu suit truyén dong co giéi.

Truyén dong thuy luc c6 vu di€m 13 1am viéc ddm bio, diéu khién nhay, c6 thé st dung
cho tudc bin moi cong suit, moi tdc d6 khac nhau, hiéu suit cao. Nhugc di€m: ché tao dit
tién, cAn ngudi st dung gidi. Truyén dong thuy luc 1a loai truyén dong dang dudc phat trién
va st dung rong rii trén tiu tudc bin.
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II. UUNHUQGC PIEM CUA HE PONG LUC TUOC BIN HOI TAU THUY

1. Uu diém

- It héng héc, it on, it dao dong hon hé dong luc diesel tiu thuy.

- Chiu tai tot hon & diéu kién séng gid.

- Kha ning qua tai I6n.

- Xuét tiéu hao diu nhdn nhd.

- C6 thé dung dugc diu x4y, vi qué trinh chdy trong ndi hdi 1a lién tuc.

- St dung don gidn, gidm dudc s6 1an kiém tra va stra chita dong co.

- C6 qud trinh sinh cdng lién tuc, 1a qua trinh sinh cong Igi nhat & cdc dong co nhiét.
- Pong cd chi c6 cédc chi tiét quay, khong c6 phan chuyén dong tinh tién, nén két ciu don
gidn hon, gidm dudc tdn that cd gidi, st dung an toan va lam viéc tin ciy.

- Kha ning sinh cong 16n, hiéu suit dong cd cao, trong lugng nhd, thé tich nhé.

- C6 thé dé dang hién dai hod hé dong luc.

- C6 thé st dung dudc ning lugng nguyén ti.

- C6 nhiéu trién vong trong cong nghiép tau thuy.

2. Nhugc diém

- Khong thé ddo chiéu tudc bin dudc, do dé phai cé tude bin i, hodc phai st dung chan vit
bién budc. St dung tudc bin li 1am ting trong lugng va kich thudc cla mdy, 1am ting tdn
that ctia hé dong luc, vi phdi lai cd cdc bd phan khong 1am viéc trong chu trinh clia tudc bin.
- Vong quay ctia tudce bin qud 16n, 16n hon nhiéu vong quay thich hgp clia chan vit, vi vy
phéi st dung bd gidm tdc (hop s6) ndi dong cd vdi chan vit, lam ting kich thudc va trong
lugng clia hé dong luc tudc bin, gidm hiéu suit clia hé thong.

- Hiéu suit chung clia hé dong lyc tudc bin nhd. Hé dong luc diesel c6 hiéu suat chung
bing 36+42%; hé dong luc tudc bin c6 hiéu suit chung bing 22+26%.

- SuAt tiéu hao nhién liéu 16n.

- Thdi gian khéi dong va ditng hé thdng 14u, phu thudc vao thdi gian khdi dong va dirng ndi
hai.

IILNGUYEN LY LAM VIEC CUA TUOC BIN
1. Nguyén Iy 1am viéc cia tudc bin xung kich 1 ting

K&t cau clia tudc bin xung kich mot ting bao gdm: Ong ting t3c (con goi la 6ng phun),
dugc 14p cd dinh 1én v4 tudc bin va cdc cdnh dong dudc gin vao roto clia tude bin (hinh 3.4)
Qud trinh bién ddi ning lugng chung nhat & tudc bin hdi la:

A 4

Thé ning Dong ning > Cd ning

Hinh 3.3. So do bién déi ndng luong trong tang tudc bin.

Nguyén Iy 1am viéc clia tudc bin xung kich:
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- Ong ting toc (3) ¢6 ti€t dién 161 hoi di nhd din, nén dong hoi qua ddy thé ning ciia dong
hdi dugc bién ddi thanh dong ning. Hdi c6 nhiét 6 va dp suit cao, qua 6ng phun ap
suit sé gidm xudng tit Py dé€n Py, con téc d6 dong hoi ting tir ¢y dén c;.

Cénh dong (4) c6 thiét dién 16i hoi di khong ddi, nén dong hdi c6 tdc do cao (dong ning

16n), truyén ning luong cho cdnh dong, cic cdnh dong dugc gin chit vao roto tudc bin 1am

quay tudc bin va sinh ra cong. Do tiét dién 16i hoi di & canh dong khong ddi nén 4p suit clia
dong hoi qua cdnh dong khong thay d6i p; = p,. Do dong hdi truyén dong ning cho cinh

dong nén tdc dd dong hdi ra khéi cdch dong gidm dang ké tir ¢; xudng dén c,.

a b c
1

/ i E{JEJ' 1 — vé tudce bin
2 — Réto tudc bin

3 - Ong ting toc
(6ng phun)
4 — Canh dong .

3
Al T e 4
) ﬁ
R R
o oy e
M|
P.c
c
Pﬂ_l
o C
C P] Pz
° 2

Hinh 3.4. So do nguyén Iy ciia tudc bin xung kich 1 tdng.
2. Nguyén Iy 1am viéc ctia tudc bin phdn kich 1 ting
S db nguyén ly 1am viéc cda tudc bin phan kich 1 tAng thé hién trén hinh 3.5.
Nguyén 1y 1am viéc cia tudc bin phan kich:

- Cdnh dong cda tudc bin tAng phdn kich c6 két cau tiét dién 16i hoi di nhd dan, do d6
trong cdnh dong dong hoi ti€p tuc giin nd gidm 4p sudt tir P; d€n P, d€ truyén dong
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ning cho cdnh dong sinh cong. Ap sudt dong hdi ra khdi cach dong nhd hon dp suat
dong hdi vao canh dong nhiéu.
- Do c6 trénh 1éch dp sudt dong hoi vao va ra cdnh dong nén da sinh ra trong tang tudc
bin phan kich 1 luc doc truc 1am dich chuyén rdto clia tudc bin (p, = p1— p2).
- Mifc do phdn kich dugc tinh biing ty s6 cliia nhiét gidng 1y thuyét tai cdnh dong h., trén
. N h
nhiét gidng 1y thuyét cla toan tang hy: p = h—c
t
Mitc dd phdn kich & ting tudc bin phdn kich p = 40+60%, trung binh p = 50%. Tic 1a mifc
gidn nd trén cdnh = 1/2 mifc gidn nd trén tang tudc bin.

3
ﬁ 1
=] bt A o _to
‘@‘K e A — pn
) s
e hD t].
P.c ) ¢u ht )
P, |- 1 1
h
& ‘ %)
\\ C "‘#ﬁpZ
2 ;—;7?2
Co ﬁ_P-2

Hinh 3.5. So' d6 nguyén Iy ciia tudc bin phdn kich 1 tdng

Trén hinh 3.5. ta c6:

3 — Ong phun (6ng ting t3c).

4 — Cénh dong.

h, - nhiét gidng 1y thuyét clia toan ting.
h, - nhiét gidng 1y thuyét tai 6ng phun.
h. - nhiét gidng 1y thuyét tai cdnh dong.

O tudc bin xung kich vé 1y thuyé&t do phan kich p = 0, nhung trong thuc t&€ 18i hdi di
trong cdc cdnh din clia tudc bin xung kich khong hoan toan bing nhau, do d6 trén cdnh
dong dong hdi gidn nd thém mot it, giy ra tdc dong phdn kich nhé & tudc bin xung kich.

Do phdn kich cia tudc bin xung kich p = 5+10% (cuc dai dén 15%).

3. Nguyén Iy lam viéc ctia tuéc bin nhiéu ting

C4c tudc bin tau thuy thudng cé két cAu nhiéu ting, nhat 13 cdc tude bin chinh.

Tuy thudc vao kiéu lién hop khic nhau giita cic tAng xung kich va phan kich ta c6 cic
loai tudc bin lién hdp nhiéu tang sau:
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a.

Tudc bin xung kich nhiéu cap tdc do.

Tudc bin xung kich nhiéu cAp 4p suat.

Tudc bin xung kich nhiéu cip dp sudt — téc do.
Tudc bin phan kich nhiu ting.

Tudc bin hdn hop xung kich - phin kich.

Tud'c bin xung kich nhiéu cap toc do
Tudc bin xung kich nhiéu cip toc d6 dugc thi€t k& gdm nhiéu cidnh dong, giita cdc cdnh

dong 13 cdc cdnh din, c6 ti€t dién khong d6i, nén khong cé sy gidn nd ctia dong hdi § cic
tang trung gian. Cdc cdnh dong phia sau c6 tic dung tin dung n6t phan dong ning cla dong
hoi chua tin dung hét § cdc tang trudc do.

Vi du dién hinh cta tudc bin xung kich nhiéu cap téc d6 1a vanh ddi Kertic.

Nguyén ly lam viéc:

Tai 6ng phun 1, do c6 su gidn nd cia dong hoi nén 4p suat dong hoi gidm tif py dén py,
toc do clia dong hoi ting 1én tif ¢y dén c;.

Tai canh dong ting thit nhat, do tiét dién 16i hoi di khong thay d6i nén khong cé sy gidn
nd clia dong hoi, do d6 4p suat hdi qua cdnh dong p; = p,, con tdc dd gidm di tr ¢; dén
¢, do truyén ning lugng cho cdnh tudc bin dé sinh ra cong.

Ciing nhu cdnh dong tang thit nhat, cinh din va cdnh dong tang thit 2 ¢6 tiét dién khong
thay ddi, nén 4p suit clia dong hdi qua canh din va cdc cdnh dong khong thay ddi p, =
P2 = P3= P4-

Trong cdnh din do khong c6 sy gidn nd clia dong hoi nén ¢, = c3, p> = ps.

Trong cdnh dong cla ting thit 2 tdc dd cia dong hoi lai gidm di tir c; dén c4, do truyén
ning lugng cho cidnh dong d€ sinh ra cong.

2
B osiie
(x| el
) P
T ] PN e
[z [z x o n g
I — Ong phun (6ng gian no).
P, c 2 — Cénh dong tAng thi nhat.
P q 3 — Cénh dan.
0] 4 — Cédnh dong tang thit 2.
. 3
2
1 2
Cq 3 Py
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Hinh 3.6. So do tudc bin xung kich nhiéu cép toc do.

b. Tudc bin xung kich nhiéu cap 4p sui't
Tudc bin xung kich nhiéu cAp 4p suat thé hién trén hinh 3.7. Giita 2 ting cda tudc bin

xung kich nhiéu c4p 4p suat cinh din dugc thay thé bing 6ng phun.
Nguyén ly lam viéc:

- Tai 6ng phun 1, do c6 su gidn nd ctia dong hdi nén 4p suit dong hoi gidm tir po dén py,
toc do clia dong hoi ting 1én tif ¢y dén c;.

- Tai canh dong ting thit nhat, do ti€t dién 16i hoi di khong thay d6i nén khong cé sy gidn
nd clia dong hoi, do d6 4p suat hdi qua cdnh dong p; = p,, con tdc dd gidm di tr ¢; dén
¢, do truyén ning lugng cho cinh tudc bin dé sinh ra cong.

- Tai 6ng phun 3 giita hai ting, dong hdi gidn nd 1an 2, nén 4p suit gidm tit p, xudéng ps,
toc do ting 1én tr ¢, dén c;.

- Tai cdnh dong tAng thi hai, do ti€t dién 16i hoi di khong thay d6i nén 4p sudt hdi ps = pa,
con toc do dong hoi gidm tlr c3 dén cy4, do truyén ning lugng cho canh d€ sinh cong.

1 2 3
ﬂ}%
] [ )
N ,E.% ez
] ]
] [ [ X . .
P c g 1 — Ong phun (6ng ting toc).
: 2 — Cdnh dong tang th{ nhat.
p & ¢y 3 — Ong phun.
0 P 4 — C4nh dong ting thi 2.
Pia
C.
2 = C
C Py :
0 P4

Hinh 3.7. Tuéc bin xung kich nhiéu cdp dp sudt

c. Tudc bin xung kich hdn hgp nhiéu cap ap suit - téc do

Hinh 3.8 thé hién su két hop clia vanh d6i Kertic va ting dp suit (Tudc bin xung kich
hdn hgp nhiéu cap 4p sudt — tdc dd).

Nguyén Iy 1am viéc cla tudc bin xung kich hdn hdp nhiu cip 4p suat — tdc do:
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Tai 6ng phun (1) do ¢6 sy gidn nd clia dong hoi nén dp sudt dong hdi gidm tr pg dén py,
toc do clia dong hoi ting 1én tif ¢y dén c;.

Tai cdnh dong (2) ting thi nhat, do ti€t dién 16i hoi di khong thay ddi nén khong c6 su
gidn nd cla dong hoi, do d6 dp sudt hoi qua cdnh dong p; = pa, con tdc do gidm di tlr ¢,
dén ¢, do truyén ning lugng cho cdnh tudc bin d€ sinh ra cong.

Tai cdnh din (3), do c6 tiét dién khong thay ddi, nén 4p sudt va toc d cda dong hoi
qua canh din khong thay ddi p, = ps, ¢ = ca.

Tai cdnh dong (4) do khong c6 sy gidn nd ctia dong hoi nén p; = py4, toc dd cia dong hoi
lai gidm di tir c3 d€n cy, do truyén ning lugng cho canh dong.

Tai 6ng phun (5), do ti€t dién 161 hdi di gidm, nén dong hoi lai gidn nd, 4p suit hoi gidm
tlf p4 dén ps, toc dO ctia dong hoi ting 1én tir ¢4 dén cs.

Tai cdnh dong (6) do khong c6 su gidn nd ca dong hdi nén ps = ps, toc do ctia dong hoi
gidm di tif c5 dé€n cg, do truyén ning luong cho cdnh dong.

2 3 5 0]
‘\i\% ‘; \ ;(
W W & k. e " . L
%, 1 — Ong phun (6ng tdng toc).

o] P 2 - Cénh dong tang thi nhat.
3 — Canh dan.

P, c 4 - Cénh dong tAng thit 2.
P 9 e 5 — Ong phun. X
0 —\cz 5 6 — Cdnh dong tang thit 3.
P P ‘3
1 2 P
P3\
|| Pe > Cﬁ
Cq Cq 5

Ps

-‘_‘—‘—\—\_._\_\_\_\_'_'_'_,_,_o—'—'—" ""—-\_._\_\_\_'_'_,_,_-"’
Vinh déiKertic  Ting dp sudt

Hinh 3.8. Tudc bin xung kich hon hop nhiéu cdp dp xudt-toc do.
. Tudc bin phan kich nhiéu tang.
Nguyén 1y 1am viéc cla tude bin phdn kich nhiéu tang:

Tai dng phun (1) do c6 sy gidn nd clia dong hdi nén 4p sudt dong hoi gidm it py dén py,
tdc do ctia dong hdi ting 1én tif ¢y dén c;.
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e.

Tai cdnh dong (2) ting thit nhat, do tiét dién 16i hdi di thay d6i, nén c6 su gidn nd ti€p
cda dong hdi, do dé 4p sudt hdi qua cdnh dong gidm ti p; xudng p,, con tdc d gidm di
tif ¢; d&n ¢, do truyén ning lugng cho cdnh tudc bin dé sinh ra cong.

Tai 6ng phun (3), do c6 tiét dién thay ddi, nén dong hdi ti€p tuc gidn nd, dp suit gidm
xudng tir P, d&€n P3va toc do ctia dong hdi ting 1én tir ¢, dén c.

Tai cdach dong (4) do tiét dién clia 16i hoi di thay d6i, nén cé sy gidn nd cta dong hoi
trén canh dong, 4p suit ps3 gidm xudng py4, toc dd clia dong hoi gidm di tir c3 dén cy4, do
truyén ning lugng cho cdnh dong.

1 2 i\fﬁﬁl
‘% =, Eﬁ’j
ﬁf/ @5}%
P.c
| >
p E] 1 — Ong phun (&ng ting tdc).
Y 153 2 — Cdnh dong tang th{ nhat.
p 3 — Ong phun (&ng ting tdc).
_1\’32 4 — Cénh dong tAng thd hai.
‘ p|3\\ .. Py

Hinh 3.9. Nguyén Iy lam viéc ciia tuéc bin phdn kich nhiéu tang

Tudc bin hdn hgp xung kich - phan kich.

Tud'c bin hdn hgp tang xung kich téc do va tang phan kich

Nguyén ly 1am viéc clia tude bin hdn hop tang xung kich tc do va ting phan kich:

Tai dng phun (1), do ¢6 sy gidn nd cta dong hoi nén 4p suat dong hdi gidm tir py dén py,
toc do ctia dong hoi ting 1én tif ¢y dén c;.

Tai canh dong (2) tang thif nhat cda phan xung kich, do tié€t dién 16i hoi di khong thay
ddi nén khong c6 su gidn nd cia dong hdi, do d6 4p sudt hoi qua cdnh dong p; = p2, con
toc do gidm di tir ¢; d€n ¢, do truyén ning lugng cho cdnh tude bin.

Tai cdnh din (3) giita hai tAng clia phan xung kich, do ti€t dién 16i hoi di khong ddi nén
dong hoi c¢6 4p suit khong ddi p, = ps, toc dd khong d6i ¢, = cs.
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- Tai cdnh dong (4) ting thit hai ca phan xung kich, do tiét dién 16i hoi di khong thay ddi
nén 4p suat hdi p3 = p4, con toc d6 dong hoi gidm tir c3 dén ¢4, do truyén ning lugng cho
cdnh d€ sinh cong.

- Tai Ong phun (5) clia tAng phén kich, do tiét dién 16i hoi di thay déi nén cong chat gidn
nd lam 4p suat gidm tf py xudng ps, toc do ting 1én t¥ ¢4 dén cs.

- Tai cdanh dong (6) clia ting phdn kich, dong hoi tiép tuc gidn nd nén dp suit dong hdi
ti€p tuc gidm tir ps xudng pe, toc do6 dong hdi gidm tir cs xudng cs do truyén ning lugng
cho cénh tudc bin

1 2 3 3 6

2 — Cé4nh dong ting thi nhat
ctia phan xung kich.

3 — Cd4nh dan.

4 — C4nh dong tang thif hai clia

‘\R” & ; 1 - Ong phun (ng ting toc).
oz
[
P

P.c .
phan xung kich.
p i ¢ 5 — Ong phun.
0 \C}.‘ 5 6 — Cdnh dong ting phan kich.
P P 3 P
1 2

Pﬁ Ps
Co B —i\ ;6
i}

_\_‘_‘—\—\—._\_\_\_\_‘_'_'_,_,—o—'—'_' ""-—___\_\_'_'_,_,_o-'-“'
Ting xung Kich téc d8 Ting phin kich

Hinh 3.10. Nguyén Iy lam viéc ciia tudc bin hon hop tdng xung kich téc dé va tdng phdn kich.

e Tudc bin hon hgp ting xung kich 4p suat va ting phan kich
Nguyén 1y 1am viéc cla tudc bin hdn hdp ting xung kich 4p suit va ting phan kich:

- Tai 6ng phun (1), do ¢6 su gidn nd clia dong hoi nén 4p suit dong hoi gidm tr pg dén py,
tdc do cia dong hdi ting 1én tif ¢y dén c;.

- Tai canh dong (2) tang thit nhit ca phan xung kich, do tiét dién 16i hdi di khong thay
ddi nén khong c6 su gidn nd ctia dong hoi, do d6 4p suat hoi qua canh dong p; = p, con
tdc do gidm di tir ¢; d€n ¢, do truyén ning lugng cho cdnh tudc bin.

- Tai 6ng phun (3) giita hai ting ctia phdn xung kich, do ti€t dién 18i hdi di thay d6i nén
dong hdi gidn nd, 4p suit dong hoi gidm it p» xudng ps, toc do ting tir ¢, dén c;.
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- Tai cdnh dong (4) ting thit hai ca phan xung kich, do tiét dién 16i hoi di khong thay ddi
nén 4p suat hdi p3 = p4, con toc d6 dong hoi gidm tir c3 dén ¢4, do truyén ning lugng cho
cdnh d€ sinh cong.

- Tai Ong phun (5) clia tAng phén kich, do tiét dién 16i hoi di thay déi nén cong chat gidn
nd lam 4p suat gidm tf py xudng ps, toc do ting 1én t¥ ¢4 dén cs.

- Tai cdanh dong (6) cia ting phdn kich, dong hoi tiép tuc gidn nd nén dp suit dong hdi
ti€p tuc gidm tif ps dén ps, toc dd dong hdi gidm tir cs dén ¢ do truyén ning luong cho
cdnh tudc bin d€ sinh cong.

1 2 3 3 i\
RIS ;(
.i-% [ _:__%% all Proge® 1 — Ong phun (6ng ting tdc).
] ] - %, 2 — Cénh dong ting thi nhit
e 1 [z = ﬁ ctia phan xung kich.
P.c 3 — Ong phun.
c 4 — C4nh dong tang thif hai clia
P, 1 c 153 s phan xung kich.
\ 2 5 — Ong phun.
Pl I; C4 6 — C4nh dong ting phan kich.

Ps

Co

_‘_‘—‘—\—\_._\_\_\_\_'_'_‘_,_,_o—'—'—" ""—-\_._\_\_\_'_'_,_,_-"’
Ting xung Kichdpluc  Téng phinkich

Hinh 3.11. Nguyén Iy lam viéc ciia tuéc bin hén hop tang xung kich dp sudt va tang phdn
kich.
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CHUONG 2. QUA TRIiNH BIEN })61 NANG LUONG CUA DONG HOI
TRONG ONG PHUN

I. QUA TRINH LUU PONG CUA DONG HOI TRONG TUOC BIN

1. Céc gia thiét
P& nghién ctu qua trinh lvu dong cia dong hoi qua 6ng phun (con goi 13 6ng ting toc)

ta c6 cdc gia thiét sau:

- Céc thong s6 ctia dong hoi & mdi ti€t dién ngang déu khong thay ddi, chi thay ddi theo
chiéu doc 6ng.

- Luu lugng dong hoi 6n dinh.

- Qua trinh luu dong dugc coi la doan nhiét véi méi trudng dq = 0, s = const.

- Téc dd lvu dong clia dong hoi  moi di€m trén ciing mot tiét dién déu nhu nhau.

2. Cac phuong trinh co ban d€ nghién ciu qui trinh luu dong cia dong hei qua dng
phun

- Phuong trinh ctia qué trinh doan nhiét: pv* = const

k — s0 mii doan nhiét.

p — 4p sudt tuyét d6i ciia dong hai [N/m?].

v - thé tich riéng [m3/kg].

- Phuong trinh lién tyc cia dong chdy: G=Fcp=F € = const
v

G — luu lugng dong hoi [kg/s]

F — ti€t dién 161 hai di [m’]

¢ — toc do luu dong cia dong hoi [m/s]

p - khéi lugng riéng cta hoi [kg/m’]

- Phuong trinh bdo toan ning ludng viét cho dong hdi luwu dong (viét cho 1 kg hoi nude):
2 2

Iy + %0 =i+ %‘

2 ) m’ m* kg m-kg-m N-m J
Odaytaco: ¢’ =|—|=|— =|—; - i
s s” kg s°-kg kg kg

Co, €1 — tdc d6 clia dong hoi & ti€t dién 0 va ti€t dién 1.
ip, 1] — entalpi ctia dong hoi & ti€t dién 0 va ti€t dién 1.

Qud trinh gidn nd ctia dong hoi dugc bi€u dién trén dd thi i-s.
¢ =19 - iy = nhiét gidng 1y thuyét ctia dong hdi gidn né tr po dén p; [J/kg],
h =iy-1i; =nhiét gidng thuc t€ ciia dong hdi gidn nd t py dén p; [J/kg],
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113'1

It

po, to — 4p suat va nhiét do cla
dong hdi & diu vao 6ng phun.
pi1, t; — 4p suat va nhiét do cla
dong hdi & diu ra 6ng phun.

0 -1; = qua trinh gidn ng ly
thuyét clia dong hoi tir py dén
P1-

0 -1 = qué trinh gidn nd thyuc t€
clia dong hoi tif pg dén py, vi c6
t6n that do d6 ds > 0.

Hinh 3. 12. Qud trinh gian nd ciia dong hoi qua 6ng tdng téc

Tur phuong trinh bdo todn ning lugng cla dong hdi luu dong qua Ong ting tdc, ta ¢d van

toc dong hdi ra khdi 6ng bing:

¢, =+2h+c;

Vin t6c ly thuyét ciia dong hoi ra khdi dng bing:

II. Quan hé giita toc d§ va hinh ddng 6ng

Tu phuong trinh lién tic cia dong chdy ta c6:

Pao ham 2 v& phuong trinh trén ta c6:

Hoic:

¢, =+ 2h, + cé

G:fcp:fgzconst
%

d_p+ﬁ+@:0
p I c
& _dv_de__dp e

f v c p cC

Tu phuong trinh dinh ludt nhiét dong 1 cho dong khi va hoi ta c6:

Do d6:
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dg=di+dl =di—vdp=0

dc’
dg =di+ =0
7 2
di=vdp
2
die— dc
2
2
vdp = _de” =—cdc
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cdc:—vdp:_d_p:_d_l?d_p
p dpp

Ta lai c6: toc dd truyén Am thanh trong mdi trudng chuyén dong dudgc tinh bing:

d—p:a :>d—p=a2
dp dp

Thay vao phuong trinh trén ta c6: 2 dp _ —cdc
Yo,
2
T tri s6 Machd: M= c/a; ta ¢6: a = ¢/M vay: ¢ > ap =—cdc = ap -M? de
M- p Yo c
Thay dp/p vao (*) ta co:
d_F:_d_p_dc _Mzﬁ_ﬁz(Mz _l)ﬁ
F p c c c c
i - (M2 _ 1)@
f c
Tu phuong trinh : % = (M2 - l)ﬁ, ta co:
c

- KhiM<,tacéc<a, toc dd ciia dong chdy nhd hon t6c do 4m thanh, din dén M? -1 <
0, khi d6 df va dc ngugc ddu nhau, nén néu ti€t dién f ting, tdc do ctia dong chdy ¢ gidm va
ngudc lai, néu ti€t dién cla 6ng trong trudng hgp ndy gidm di ta c6 tdc d6 dong chdy ting
1én. Ong nay dudc goi la dng ting t5c nhd dan.

- KhiM >1, ta cé ¢ > a, tdc d6 ctia dong chdy 16n hon t6c d6 4m thanh, din dén M? -1 >
0, khi d6 df va dc cung d4u nhau, c6 nghia la ti€t dién f ting, thi toc do dong chdy c ting
va ngudc lai. Né&u tiét dién cla Ong trong trudng hop ndy ting Ién ta cé toc do dong chdy
ting 1én. Ong nay dugc goi la dng ting tdc 16n dan.

Ong tang t6c nhd din khong cin toc do vao dng co 16n, nhung chi tao dude t5c d6 nhd
hon t6c¢ @6 truyén 4m thanh a trong moi trudng chit 1déng (c | < a).

Ong ting t6¢ 16n din tao dudc tc do ra khdi Sng 16n hon t6c do truyén Am thanh trong
mdi trudng chit 18ng, nhung can phdi ¢é tdc dd vao ong 16n (co > a).

K&t hop 2 loai 6ng ting t6c ndy, ta c6 Sng ting t5c hén hop. Ong ting hdn hgp tao dugc
toc do ra khdi 6ng 16n hon téc do truyén am thanh trong moi trudng chit 16ng, nhung chi
cdn c6 t5c d6 vao dng nhd (co < a). Ong ting hdn hop (con goi 1 &ng ting toc Laval) duge
stt dung nhiéu trong tudc bin hdi tu thuy, vi tao dudc dong ning cla dong hoi 16n.
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Ong ting toc nhd dan

c X o A
as 7l Ong ting toc 16n dan

Ong ting t5c hdn hop

a = Cth

CD"{ a < C].

Hinh 3.13. Hinh ddng clia cdc loai 6ng tdng téc
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CHUGNG 3. QUA TRINH BIEN POI NANG LUGNG CUA DONG HOI
TREN CANH PONG

I. QUA TRINH BIEN POI NANG LUGNG CUA DONG HOI TREN CANH PONG
TRONG TUOC BIN XUNG KiCH
1. Bi&n ddi niing lugng ciia dong hoi trén canh dong ciia tudc bin xung kich

3
e il
ﬁ
‘E%‘K o
oy e
e
BC
Cl L'l.g
Po B
wa
[
Ce, Py =2
Pa

Hinh 3.14. Qud trinh bién déi ndng luong trén cdnh dong ciia tudc bin xung kich

- Dong hoi vao cdnh dong c6 téc do tuyét ddi ¢y, 1éch v6i phudng quay mot géc «,, vi céanh

N s A " . L. N ~ A L, AN N < 7Z"D']’l m s
quay cung vdi roto tudc bin véi tdc do n, nén co tdc dO vong u = o —

n — toc do quay cuda roto [vong/phiit],

D — dudng kinh trung binh clia ting cdnh dong [m],

- Vi vAy dong hdi vao cdnh dong c6 tdc do tuong doi 1a wy [m/s], 1éch véi phuong quay 1

gdc bing B.

Ta co: g] :ﬁ +1%1
=& -

- Tir clta vio dén clra ra dong hoi thay d6i hudng chuyén ddng theo profin clia cdnh va ra
khdi cdnh véi tc do tuong d6i w 1éch véi phuong quay u mot géc bing B,, dong hai lai
c6 toc do vong u, do d6 tdc do tuyét doi cia dong hdi ra khdi cdnh dong 1a c, 1éch véi
phuong quay 1 goc «,.
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Céc biéu dd thé hién cdc vecto tdc dd dugc goi 12 cdc tam gidc téc do.

Duing tam gidc tdc do ta c6 thé xdc dinh dudc céc tdc do c; va c,.

X4y dung tam gidc toc do cua tAng tudc bin xung kich:

&)
- = -
Ilcl o =1 b1 2 %,
= [ =
. . C'-l e W, 2a TWEEI.
Wy =) =
1 1
i “n
“In o

Hinh 3.15.Cdch xdy dung cdc tam gidc téc dé ciia tang tudc bin xung kich.

Trén hinh 3.15 ta c6:
Géc oy phu thudc vao profin canh ra ctia dng phun.

- Géc By — gbc ti€p tuyén véi profin cdnh dong & dau vio.

- Géc B, — gbc ti€p tuyén vdi profin canh dong & diu ra.
Céch thanh 1ap tam gidc tc do dau vao:

- Tirdiém 0 v& dudng thang trung vdi phuong quay cta truc tudc bin.

- Vé vécto tdc do tuyét ddi c;, 1éch 1 géc o v6i phuong quay, tiép tuyé&n véi profin diu ra
clia dng phun.

- Tir diém miit cta ¢, vé dudng song song v4i phudng quay clia tude bin.

- Tir di€ém 0 v& véctd ti€p tuyén véi canh dong & ddu vao, léch vdi phuong quay 1 géc
bing B, cit dudng song song v6i phuong quay clia tudc bin, ta x4c dinh dugc cédc toc do
u va wy. Tam gidc toc dd dau vao da dugc xay dung.

Céch thanh 1ap tam gidc t6c do diu Ra:

- V& vécto ws 1éch vdi phuong quay mdt géc bing Bo, ti€p tuyén véi vdi canh dong & dau
ra, c6 d6 dai bing w; (bd qua tdn that). Trong thyc t&€ do cé ton that nén wy < wy va wy =
O.Wi.
¢ = hé so ton that toc do trong cdnh.

- Tirdiém cudi ciia véctd w, vé toc dd vong u, song song vSi phuong quay clia tudc bin.

- N&i diém 0 v6i di€m cudi clia u ta c6 toc dd tuyét doi ciia dong hdi & ddu ra c,, ¢ géc
léch véi phuong quay 1a a,.

Vi tudc bin xung kich thuan tuy ta c6 B = B,.
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Chiéu céc vécto wy, 1, Wa, ¢, 1én cdc phuong quay u va phuong a (vudng géc véi u) ta

c6 cdc thanh phan sau:
¢, =c, cosa,

¢,, =C, €080,

¢, =¢ sing;

c,, =C,sina,

Wy, =W, Cos f3

Wy, =W, COs f3,

Wy, = W sin f3,

Wy, =W, sin f3,

TU tam gidc tdc dd ta co:

cla = Wla

cZa = w2a Suy ra: Wla - W2a = cla - c2a
Wlu +u= clu

wW,, —uU=2¢,, suy ra: Wy, +W2u =Cy, +62u

2. Xdc dinh cong suat, hiéu suat vong cua tang tudc bin xung kich

5 p

T

I"E W1 i

Hinh 3.16. So do phdn tich luc trén cdnh dong tudc bin tdng xung kich.

L&

Dong hoi vao cdnh dong vdi tdc do twong d6i wy va ra khdi canh dong véi tdc dd ws tac
dong lén cdnh 1 lyc bing:
5 = G(%l - %2)
Luc p dugc phan tich thanh 2 thanh phan:
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- pu — luc ti€p tuyé&n véi vong tron cdnh (vudng géc véi truc tude bin).
- pa — luc song song vdi truc clia tudc bin, goi 1a luc doc truc clia tudc bin.
- Luc p, tao nén tdc dd vong u clia tudc bin.
TU tam gidc tdc dd ta co:
b, = G(Wm * qu)
P, = G(wla [ W2a)
Hoic:
b, = G(Clu + Czu)
P, = G(cla _Cza)
T?ing tudc bin xung kich thuan tuy ta c6 B; = P2 va w; = Wy nén Wi, = Wo,, do d6 p,= 0.
Trong thuc t&€ do c6 ton that nén w; # wa, vi vy p, # 0.
Luc doc truc pa 1a thanh phin c6 hai 1am xé dich truc tudc bin. Luc doc truc p, dudc
kht¥ tai bé chin hoic & cdc thiét bi khit Iyc doc truc nhu pittong chuyén dich.
Ciéc luc p, tao thanh cdc cip luc tao nén mémen quay roto tudc bin.

P

Hinh 3.17. Tdc déng cuia luc vong Pu trén cdnh dong tudc bin.

S& lugng céc cip luc 1a 0,5z.
z — 0 lugng cdnh ddng clia ting tudc bin.
Viy mémen lam quay rdto tudc bin 1a:

M, =05-z-p,-d
Cong suit vong, hay cong sudt sdn ra trong cdnh tudc bin la:
N, =M, o
ta lai co:
27w -n N T-d-n
= ma:  u=—-—
60 60
2 2
Vay: w="2 va: NM=MM~a)=Mu—u
d d
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kgmm _Nm_J _

1/Vlu +W2u):G'(M/iu +W2u)'u l:___ W:l

Nu=o,5-z-d-pu%:o,s-z-d@-g-(
d d z s SsSs s S

Cong don vi do 1 kg hoi nuSe tdc dong 1€n canh dong sinh ra la:

N o
l, = (; :(Wh, +W2u)'”:(01u+02u)-u {?%é:%}

Cong 1, thudng nhd hon cong I, 1y thuyét sinh ra trong ting tudc bin do c6 cédc tdn that,

. o 1 i s o R s pea Kook
ty sO: li =1, goi la hiéu suat vong hay con goi la hiéu suat cdnh.

Nu = 0,78+0,94. hiéu suit vong la thdong sd rat quan trong trong thi€t k€& tudc bin, ddm bdo
qud trinh bi€n nhiét niing thanh cd ning la I6n nhAt.

Tinh hiéu suat vong cyc dai:

Tur tam gidc toc do ta c6: Wiy + Way = WicosP; + WacosPs = wicosP + wiycosPs

t

2 w s 0 ™ N ~ Ao L
O day y = —% = hé s0 tOn that toc dd tuong doi trong cdnh.

W
w,, +w,, =w, cos [, 1+1,1/M =w, 1+(//M :(Clu_”)' 1+l//M
cos S, cos S, cos S,
Vﬁy: Zu = u(wlu + WZu): u(clu _u)[l-i-l//MJ
cos f3,

Cong suit 1y thuy€&t do dong hdi sinh ra bing:

2 2
s S S S

Cong 1y thuyét do 1kg hdi bién d6i ning lugng sinh ra:

No_e_c  |kgsm _kgm’ Nm_J
G 2 29 s kg s° kgs® ke kg

~~
I
S
|
=

0 day:
0 =1 _g0ila hé 6 t6c do tuyét i ciia dong hoi
Cy
¢ = 0,92+0,98
Vay:
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; u(clu _u{1+l//(:()s§2j
; cos f3, =2¢)2£(ci ij[lﬂycosﬁzj

¢ G\ 6 G

n, =2¢° i(cos o, — lj(l +y cos f, ] - phuong trinh dugc goi la phudng trinh
c, c, cos [,
Donatha Banki.

6] phuong trinh niy, vdi tudc bin cho trude ta ¢ cdc géc o, Bi, P2 khong ddi, nhu vay n,
chi phu thudc vao ty s6 u/cy.

TU phuong trinh tinh n, ta thay:

N = 0 khi u/c;= 0 va khi u/c; = cosa,
< N R . Y. a0 U COSO
Lay dao ham n, theo u/c; cho dao ham bang 0 ta c6 Nymax S€ 6 diém — = va

C 2
1, cos 3, )
=— l+y——=|[cos” &
numax 2@ ( WCOSIBIJ 1

a

ll’il_ﬂw\-“Ia:ss
.
] COB=< ] COBD | Cl
2

Hinh 3.18. bién thién ciia hiéu sudt vong n, theo u/c;.
Trong trudng hdp tudc bin xung kich 1y tudng Bi= B,, dong hoi chuyén dong trong 6ng

phun va cdnh dong khong cé tdn that ¢ = y = 1,0 khi d6 hiéu sudt vong cy dai bing:
nuMaJc = COSz al
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II. Qua4 trinh bi&n ddi niang lugng trén canh dong trong tudc bin phan kich
1. Tam gidc toc d6 trong tang tudc bin phan kich

Céanh vé cdc tam gidc toc d trén canh dong ciia ting tudc bin phan kich:

Hinh 3.19. So do phan tich luc trén cdnh dong ciia tudc bin phdn kich

Cla=%la

1

11

Cm

C-Ea:‘ﬁrga

“1n

211

Hinh 3.20. Cdc tam gidc toc d ciia tang tudc bin phdn kich.

Trén hinh 3.20 ta co:

Goéc o phu thudc vao profin canh ra ctia dng phun (ti€p tuyén vdi canh ra cla 6ng

phun).

Géc B — goc ti€p tuyén vdi profin canh dong & diu vao.
Géc By — géc tiép tuyén vdi profin cdnh dong & dau ra.



Céch thanh lap tam gidc téc do dau vao:

Tur di€m 0 vé dudng thing tring v6i phudng quay cia truc tude bin.

Vé vécto tdc do tuyét doi ¢y, Iéch mot géc o vdi phudng quay, ti€p tuyén véi profin dau
ra clia dng phun.

Tir di€m miit ciia ¢; vé dudng song song véi phuong quay cla tudc bin.

Tir diém 0 vé vécto ti€p tuyén vé6i cdnh dong & dau vao, léch véi phuong quay 1 géc
bing B, cit dudng song song v6i phuong quay clia tudc bin, ta x4c dinh dugc cédc toc do
u va wy. Tam gidc t6c do vao da dudc x4y dung.

’

fla
g D B
e TS Vi

0.3 o

Y = iy S

} ‘ m / S t,ﬂﬂ 1y
-."r&,,f 1 E_'_‘:r i, \ ' ' Yz
4 i1 . Z e \ £ b

=0T RN )) Vi
P \ N L

Hinh 3.15b. Tam gidc téc do ciia tdng tudc bin phdn kich vdi Ao phdn kich khdc nhau.
Céach thanh lap tam gidc téc do diu ra:

V& véctd w, 1éch véi phuong quay mot géc bing s, ti€p tuyén vdi v6i cdnh dong & dau
ra, c6 do dai bing wy = y.wy.

v = hé sd ton that tdc do tuong ddi trong canh.

Tur diém cudi clia véctd w, vé tdc do vong u, song song vdi phudng quay cda tudc bin.
N6i diém 0 v6i diém cudi clia u ta c6 toc dd tuyét doi clia dong hdi & ddu ra c,, c6 géc
1éch v6i phuong quay 1a as,.

Chi€u cdc véctd wy, ¢, wa, ¢, 1én cdc phuong quay u va phuong a (vudng géc vdi u) ta
c6 cdc thanh phan sau:

¢, =¢C, Cosqa, w,, =W, cos f,
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c,, =C,CO8 0, w,, =w,cos f3,

¢, =c sina, w,, = w, sin f,

c,, =C,sina, w,, = w,sin 3,
T tam gidc toc do ta co:

Cla = Wla

Crg = Way, Suy ra: Wiy, =Wy =6y —Cy

w, tu=c,

W,, —U =C,, suy ra: w, +W,, =c¢, +¢,,

2. Xic dinh hiéu suit vong cia tang tudc bin phan kich

l, — cong don vi dong hdi mude sinh ra trén cdnh dong

I — cong don vi 1y thuyé&t dong hoi gidn nd trén ting

]
kgs s kg kg

l,=h,=h,,, +h,,

hyo.; — nhiét gidng trong dng phun.

h¢;.» — nhiét gidng trong canh dong.

Véip=0,5tacéhyg;=hy

Wiw=Cuw—1u

Woyu = Cpy. VAy:

Wig+ W =2Cly— U

lu = (2cyy-u)u = u.(2cy.cosay-u) = u.cy(2cosa-u/cy) [J/kg]

gia st @ = y; p=0,5 ta co:

Ci =Wy
Wi=Co
o =
oz =By
2 2 2
w. w. W,
w, = W\/E hyat— = = h -
2 2p 2

T dinh 1y c6sin cla tam gidc ta c6:

2 2 2
w; =c¢; +u; —2cucosq,
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2 2 2
, zzhmzz{ w3 _W_I}&_le

2wt 2|yl

[, == —c! —u +2cucosa,

Vay hiéu suat vong bing:

u u u
u-c| 2cosa; —— —|2cosa; ——
[, ¢ ¢ C

I ¢ 1 u/ u
2 2
" L -] —ul +2cucosa;, ——1-—+2—cosq,

» » G G

u u
—| 2cosa; ——
€ ¢

n. = )
—1+M[2cosoz1 —uj

2
¢

Q ¢

m, =

V6i tudce bin cho trude cho trude cé o = const; @ = const, ta c6 :
N = f(u/cy) , 14y dao ham cda n, theo u/c; vd cho dao ham bing 0, ta c6 diém cuc dai cla
Ne. Hiéu suit vong dat cyc dai tai u/c; = cosa; va:

2
3 cos,,

77uch -

2
— —1+cos,,

»

D& thiét k& tAng tudc bin phan kich c6 cong suit vong cuc dai, ta chon cic thong s6 sau:
p=0,5; o= 10+250; u/c;=0,8+0,85

IIL. SO SANH TANG TUOC BIN XUNG KICH VA PHAN KiCH
1. So sanh tang tudc bin xung kich va phan kich khi ¢6 cling téc d9 vong u = tDn/60
T6c do vong u clia tudc bin bing 140+250m/s, trong nhitng trudng hgp dic biét toc do
vong c6 thé dat 400m/s.
Gij thi€t & c4 tudc bin xung kich va phan kich duy tri cdc diéu kién d€ dat dudc hiéu
sudt vong n, cuc dai, thi khi dé:
- J tudc bin xung kich : u/c; = cosa,/2 , suy ra: Cix = cosa;/2u
- § tudc bin phén kich : u/c; = cosa, suy ra: Cjp = coso,/u
Coi aux = apta c6 cdc k&t luan sau:
Khi c6 cling t6c dd vong tang tudc bin xung kich c6 thé bién nhiét ning thanh co ning
16n gap 2 1an tang tudc bin phén kich: hy = 2hy,,.
Né&u nhiét gidng & 2 tang tudc bin xung kich va phdn kich 12 nhu nhau thi khi d6 s&
lugng tang tudc bin phan kich sé& 16n gdp doi s6 lugng ting & tudc bin xung kich.
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2. So sdnh tang tudc bin xung kich va phan kich khi ¢6 cung nhiét giang hy, = hy, va
ciing so lugng tang
Véi cdc gia thi€t nhu trén, tic 12 cdc tude bin phdi duy tri diéu kién dé dat dugc hiéu

7 . ~ P u
suit vong cuc dai, ta s& ¢c6: —2 =+/2 hay u, =~2u,
u

Nhu vay khi ¢é cling nhiét gidng va ciing s& lugng ting thi tdc dd vong cla tudc bin
phén kich 16n hon t6c do vong clia tudc bin xung kich, nhu vay tng suat cd § tudc bin phdn
kich 16n hon tng suat cd clia tudc bin xung kich. T6c d6 vong 16n hon nén cdng xuit va
hiéu xuat ctia tudc bin phdn kich 16n hon cda tudc bin xung kich.

CHUONG 4. CAC TON THAT TRONG TUOC BIN
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Trong tudc bin c6 céc loai ton that nhu: tdn that cdnh va cdc ton that khdc.

I. TON THAT CANH
Tén that cdnh 14 cdc ton that trén canh dong, canh din, trong 6ng phun cla ting toc bin.
Trong t6n thit canh c6 ton that tai profin cdnh, ton that tai mép cdnh, tén that do tao
thanh xody giy nén, tdn that do léch huéng dong hoi vao cdnh va tdn that do hoi thdi mang
ra.

1. Tén that profin canh Ah,

Ah] = Ah]] +Ah12

Ah;; = t8n that do ma sdt cda dong chdy véi bé mit canh (cdnh dong, cdnh din, 6ng phun)
Ahy, = t8n that do su sdo tron clia cdc dong hdi khi di ra tir cic cdnh ké nhau.

Lugng hdi sdo tron vdi nhau (t6n tha't) phu thudc vao hinh ding canh 16i hoi ra, chiéu day
canh, géc nghiéng v.v...

2. Tén that mép canh Ah,
Tén that mép canh Ah; 13 tdn that do masdt trong 16p bién & mép canh giy nén.

3. Tén that do tao thanh xody Ah; (t6n thit gdy nén bdi dong thit cAp)

Hinh 3.21. Hién tugng tao thanh xody (dong thit cdp) trong cdnh tudc bin.

A) — dong thit cAp bén trong cdnh tudc bin.
B) — dong thit cAp & mép cénh.

Xody (con goi 1a dong thit cAp) tao thanh khi dong hoi di qua ranh c6 két ciu cong, do
tdc dung cla luc ly tim Pr nén cdc phan tf hdi ¢6 xu huéng don vé phia 16i clia rinh, vi vay
dp suit clia dong hoi & phia 16i 16n hon (+) dp suit cla dong hdi & phia 16m (-), do chénh
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léch 4p suat nén dan dén bén trong rinh sé& xuat hién dong thi cap (xody). Xody ciing c6
thé xuat hién § mép canh khi mép canh khong cé vong kin chin cdnh.

4. Ton tha't do 1éch huéng dong hoi d&€n Ah, (khong ti€p tuyén véi canh)
Hudng téi cdia dong hdi 1éch véi phuong tiép tuyén cda tuyén hinh cdanh & ddu vao 1 géc
biing + € gy ra ton that Ahy
Vay tong cdc tdn that bén trong cdnh la:
Ahc = Ah] + Ahz + Ah3 + Ah4
Trong cdnh dong:
Ahea = Ahyeg + Ahgeq + Ahseq + Ahyeq
Trong cdnh din (6ng phun):
Aheg = Ahyeq + Ahgeq + Ahseq + Ahyeq
Trong &ng phun:
Aho = Ah]o + Ahzo + Ah30 + Ah40

5. Tén that hei thai Ahy,

Tén that hdi thai gdy nén do tdc dd ra khdi ting tudc bin cia dong hdi c; > 0, vi vay mot
phin ddng niing di bi ton that khong tin dung hét va:
Ah, = o {m kg i}

2 kg kg

Do d6 t6n that & canh tudc bin con phai ké dén Ahy,. Bi€n d6i ning lugng cia dong hdi
(nhiét gidng) qua tang tudc bin xung kich va phan kich c6 xét dé€n 4nh hudng cia ton that
canh tudc bin dugc thé hién trén hinh 3.22 va hinh 3.23.

Vi tude bin xung kich:
h, = h — (Ah, + Aheq + Ahy,)
Vi tude bin phan kich:
hu = ht — (Aho + Ahcd + Ahth) = hto + hth — (Aho + Ahcd + Ahth)

Tén thit & cdnh din (hoic dng phun) dudc tinh bing:

2
Ahcd = gcdlt = (1 - ¢2 ) [htcd + 070]
Tén that & cdnh dong dugc tinh bing:

=&l _( ) [hnd + 21 J
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Hinh 3.23. Bién doi ndng luong trong tdng tudc bin phdn kich cé xét dén cdc ton thdt cdanh

II. CAC TON THAT KHAC
Céc ton that khdc trong tudc bin bao gdm: ton thit do do lot, tdn that do stc can, ton that
do cap hoi cuc bd va ton that do hoi 4m gy nén.

1. Tén tha't do do lot Ahy,

Gfita phin tinh va phan dong cta tudc bin bao gid ciing ¢ cdc khe hd, cdc khe hd nay Ia
nguyén nhin giy nén cdc ton thit do do lot trong tudc bin.
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Hinh 3.24. Cdc khe hé hudng truc va khe hé hudng kinh trong tudc bin
a — Cdc khe hd & tudc bin xung kich. b — Céc khe hd & tudc bin phan kich.

C6 2 loai khe hd trong tudc bin: khe hd hudng truc (khe hd doc truc) ss, s4. s, S,° va khe
hé huéng kinh sy, Srw, S1, S2, 85. Do ¢6 do lot nén Iugng hoi thyc t€ gidn nd sinh cong gidm
di; mat khac lugng hoi do lot khong tham gia sinh cong sé& 1am ting entalpi cia hdi sau khi
ra khdi tudc bin, lam ting t6n that clia hdi thai Ahg,.

Khe hé doc truc phu thudc vao khodng cdch cia cdnh tudc bin téi bé dd chin. Bé do
chiin thudng 1dp & phia hdi vao, vi viy cing & cdc ting sau khe hd doc truc cang 16n.

G céc tﬁng dausg=1,5+2 mm.

O céc tAng sau sq c6 thé 1én dén 10 mm.

Khe hd huéng kich phu thudc chd y&u vao két cau cia cdc chi tiét trong tudc bin va s, >
0,2 mm.

Pé€ gidm ton that do cdc khe hd huéng kich giy nén, trong két cAu tudc bin thudng st
dung cdc vanh lam kin gifta c4c chi ti€t quay va cdc chi tiét tinh cda tudc bin.

2. Tén tha't do sifc cidn gdy nén Ah,,
Tén that do stic cdn gdy nén Ah 13 ton that gdy ra do cdnh dong quay trong mdi trudng
hoi nude ¢c6 mat do p.

3. Ton tha't do c4p hdi cuc bd giy nén Ah,.

Tén tha't do cdp hdi cuc bd gy nén Ah x4y ra & tdi bd phan, khi chi cAp hoi vio mot
phan canh dong; phan khong c6 hdi clia cic canh c6 su thé hiit hoi vao, tao nén tn thit cuc
bo; mit khdc khi cdnh vao va ra khdi viing cAp hoi sé xudt hién cdc va dip thuy lyc lam
ting thém céc ton that.

4. Ton tha't do hoi 4m giy nén Ahy,

Tén that do hdi 4m giy nén Ahy, 12 do cdc hat nudc trong hoi 4m 1am hiam chuyén dong
clia cdnh dong, 1am sudt hién xody va dong thi¥ cAp trong dong hoi 1am ting cdc tdn thit
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trén cdnh tudc bin. Tén that ndy thudng xuat hién & cdc ting tudc bin thap 4dp, khi d6 hoi da
trd thanh hoi &m. P& gidm t6n that do hoi 4m giy nén phai duy tri d6 kho cia hdi & cdc tang
cudi cda tudc bin thich hgp x > 0,88.

Mi
o _To

A to

1 _P,

£ b Ah gy +Ab + Bhept dihy,
f " -&‘-.h
»1|" "Iil"'hO Cd-
1y
A

ﬁ\l 0 Po
] f h— to
ht htﬂ hy hy
1 Py
N ] ﬂho
] 1
Bied |y 2 p,
¥ _— "m;} her Ab + Ab o+ Abcp+ Ahy
cd

Hinh 3.26. Bién déi ndng luong trong tang tudc bin phdn kich cé xét dén tdt cd cdc tén that
IILHIEU SUAT CUA TUOC BIN

Trong tudc bin ta ¢6 cdc loai hiéu suit sau: hiéu suit ly thuyét, hiéu suat vong, hiéu suat
chi thi, hiéu suat c¢6 ich va hiéu suit chung.
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1. Hiéu suat Iy thuyé&t n,
Hiéu suit 1y thuyét 1a ty s6 gitta nhiét gidng ly thuyé&t h, trén nhiét lugng cap vao q :
h,
771 =
4,

2. Hiéu suit vong n,
Hiéu suat vong 12 ty s6 giita nhiét gidng vong h, trén nhiét gidng 1y thuyét h:

h

u

="

~

h, —(Ah, + Ah,, + Ah,,)
h

h
_h
=

t

3. Hi¢éu suat chi thi n;
Hiéu sudt chi thi 1a ty s6 giita nhiét gidng chi thi h; trén nhiét gidng 1y thuyét hg
hi
n = h
hi hu _(Ahdl +Ahsc +Ahcb +Ahha)
771' :;: :7714 _é/dl_é/sc_é/cb_é/ha
t

h

t

4. Hiéu suat cé ichn.
Hiéu suit c6 ich dugc tinh bing ty s6 gifta cdng c6 ich . va cong 1y thuyét 1

/ L
e lt
Z€
779 = l_= ﬂinmnp

t
Nm — hiéu suit cd gidi cla tudc bin c6 tinh dén ton that co gidi & cdc bé dd va cong suit
cung cAp cho cdc mdy phu.
Np — hiéu suat ctia hop s6.

5. Hiéu suat chung n,

Hiéu suét chung dugc tinh bing ty s6 cong c6 ich 1 trén nhiét lugng mang vao qi:

i
n,=-—==nn,=nn01,1,

q,
Trong thyc té:

Nu = 0,80+0,85 ni = 0,700,380 Ne = 0,75+0,82 ne= 0,35+0,45
Nm = 0,96+0,98 np = 0,96+0,98 No = 0,25+0,35
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CHUONG 5. CAC PHUONG PHAP PIEU CHINH CONG SUAT CUA

TUOC BIN
T bi€u thic tinh cong suit cta tudc bin:
Ne = Gohtone
0] day:

G - luu lugng hoi qua tudc bin [kg/s],
h, — nhiét gidng ly thuyé&t trén ting tudc bin [J/kg],
Ne - hiéu suét c6 ich.
Nhu vdy mudn diéu chinh cong suit clia tudc bin ta phdi diéu chinh nhiét gidng ly
thuyét, diéu chinh luu lugng hoi qua tudc bin va diéu chinh hiéu suit c6 ich clia tudc bin.
Phuong phdp diéu chinh cong suit clia tudc bin bing cdch diéu chinh hiéu suit c6 ich
ctia tudc bin khong dudc dp dung trong thyc t€, vi nguyén tic chung la phai phan dau d€ dat
dugc hiéu suit clia tudc bin cao nhat. Do d6 dé€ diéu chinh cong suit clia tudc bin ta phai
diéu chinh nhiét gidng 1y thuyét va diéu chinh luu lugng hdi qua tudc bin.
D& diéu chinh nhiét gidng 1y thuyét va diéu chinh lvu lugng hdi qua tudc bin, tir d6 diéu
chinh dudc cong suit clia tudc bin, ta ¢6 cdc phuong phap diéu chinh sau:
- Biéu chinh bing céch tiét luu cong chit vao tudc bin (diéu chinh vé chit lugng).
- Biéu chinh lugng cong chat vao tude bin (diéu chinh vé khoi lugng).
- Biéu chinh cd vé chat lugng va khdi lugng.
- Biéu chinh cdng suit theo phuong phéap ndi tiép.
- Biéu chinh cong suit theo phuong phap hdn hdp.

I. PIEU CHINH CONG SUAT BANG CACH TIET LUU CONG CHAT VAO TUOC
BIN (PIEU CHINH VE CHAT LUQONG)

I
1
HH
11

Hinh 3.27. Diéu chinh cong sudt ciia tudc bin bang phuong phdp tiét luu
Trén hinh 3.27 ta c6:
1 — Van déng nhanh (van an toan).
2 — Van tiét luu diéu chinh (van cip hoi chinh).
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3 — Tubc bin.
4 — Chan vit.

Hinh 3.28. Quan hé giita dp sudt va luu lugng dong hoi qua van tiét luu diéu chinh.

i .
A o _Fo Fo
A i f i
f_-f'
h -
1I
=Mh
-
1 P,
— - ﬂahd1+£&hm+f_‘xhcb_f£\hhﬂ
el L AL
1 ARy od
1y
S

Hinh 3.29. Bién doi nhiét gidng ciia tudc bin khi diéu chinh van tiét luu diéu chinh.
Khi t8c dd tude bin ting qud cao, khi 4p sudt ddu nhon gidm qué nhiéu va khi 4p suit
biu ngung ting qué 16n van déng nhanh 1 déng lai, ngitng cAp hoi vao tudc bin .
Luu lugng hdi cip vao tude bin phu thudc vao dd md clia van ti€t lvu diéu chinh 2 .
Ap suit hdi trude van tiét luu diéu chinh 2 12 py = const. Khi d6ng bét van diéu chinh 2,
luu luong hdi qua van gidm xudng va 4p suat sau van s€ gidm tif po dén po-.

G, _ Py

Theo dinh luat dong chdy viét cho tudc bin ¢6 binh ngung [17] ta ¢6: N
o Po

160



Nhu vay khi luu Iugng hoi vao tude bin gidm di thi 4p sudt clia dong hdi vao tudc bin
ciing gidm di, 1am cho nhiét gidng 1y thuyét cia dong hdi qua tudc bin gidm di va 1am cho
cong suit clia tudc bin gidm di.

Ta ¢6: G,(G,, din dén: PPy, h{h,, h<h,, h (h, 1am cho cong sudt cia tudc bin
N, gidm: NN,

IL. PIEU CHINH CONG SUAT BANG CACH PIEU CHINH LUGNG CONG CHAT
VAO TUOC BIN (PIEU CHINH VE KHOI LUGNG)

ey

1

¥

Hinh 3.30. So do diéu chinh cong sudt tudc bin bdng cdch diéu chinh lugng cong chdt vao
tudc bin (diéu chinh vé khéi luong).

Ta co:

1 — van dong nhanh.

3 — tudc bin.

4 — chan vit.

5 — cdc van diéu chinh.

C4c van diéu chinh 5 c¢6 nhiém vu diéu chinh lugng hoi cAp vao 3 cum 6ng phun cia
tang tudc bin.

Khi cin diéu chinh lugng hoi qua tudc bin, ta chi cAn thay ddi s6 lugng van diéu chinh
dugc md. Khi nhé tai chi cAn mot phan van diéu chinh 5 mé. Khi hét tdi thi toan bd cdc van
diéu chinh 5 dugc md.

Phuong phédp di€u chinh cdng suit tudc bin bing cdch diéu chinh lugng cong chit vao
tudc bin dugc st dung rong rdi trong trudng hdp tau hoat dong cin c6 sy bién tii 16n. Hién
nay tau tudc bin thudng 13 nhitng tdu 16n c6 hanh trinh dai, cAp cdng it, thdi gian cip cing
nhanh, nén hinh thifc diéu chinh cong suat bing cdch diéu chinh s lugng van cip hai it
dudgc st dung, ma chii yé&u sit dung phuong phdp diéu chinh biing diéu chinh @6 md clia van
ti€t luu diéu chinh (van cap hdi chinh).

Dic diém cia diéu chinh cong suit tudce bin biing cdch diéu chinh s6 lugng cdc van cap
hdi diéu chinh 5 13 c6 kha ning d& dang qud tdi dong co: Npax =1,15+1,20 Ngp.
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Uu di€m cla phuong phdp diéu chinh cong suit bing cdch déng md cdc van cap hoi
diéu chinh:
- Hiéu suit & tai bo phin cao hon so véi diéu chinh tiét Ivu.
- Kha niing qu4 tdi cla dong co 16n (1én dén 20%), (diéu chinh cong suit tudc bin bing
phuong phdp ti€t Ivu van hoi chinh khong c6 kha ning qud tdi dong co).
- Khd niing qud tdi cda dong co khong han ché vé thdi gian.
Nhudgc diém:
- Pit tién va ciu tao phic tap.
- GAy nén chénh 1éch nhiét d6 & tfing tudc bin.
- Gay nén sy thay ddi nhiét d6 16n & diéu kién bién tai.
- Hién nay it sit dung phuong phép di€u chinh nay.

III. PIEU CHINH CONG SUAT BANG CACH PIEU CHINH KET HOP CA DPIEU
CHINH Vi KHOI LUGNG VA PIEU CHINH VE CHAT LUONG

el Jj/g

4
—E;;fl—cj--—-— - —
> TII il _EL
5 IV

Hinh 3.31. So do diéu chinh cong sudt tuéc bin bing cdch diéu chinh két hop cd diéu chinh
vé khoi lugng va diéu chinh vé chdt luong.
Ta c6:
1 — van d6éng nhanh.
2 — van tiét lvu di€u chinh (van cAp hdi chinh).
3 — tudc bin.
4 — chan vit.
5 — cdc van di€u chinh
L II, IIL, IV — c4c cum &ng phun.
Phuong phdp diéu chinh nay 13 sy k&t hop clia cd hai phuong phdp trén. Bén canh diéu
chinh bing c4ch tiét lvu van diéu chinh chinh, ta con diéu chinh viéc d6ng md cdc van diéu
chinh phu d€ diéu chinh lugng hdi vao tudc bin (hinh 3.31).
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Cong suit clia tudc bin dugc diéu chinh thong qua viéc diéu chinh d6 md cla van tiét
luu diéu chinh 2 va viéc déng, md cdc van diéu chinh 5. Biing cdch nay chiing ta k&t hop
dugc c4 2 phuong phap diéu chinh vé s& lugng va diéu chinh vé chat lugng.

IV. PIEU CHINH CONG SUAT TUOC BIN BANG CACH TRICH MOT PHAN HOI
VAO CAC TANG THU CAP

B2 ll %‘:}— /

I
g
5 I
4
%:j—gljﬁ__.__.__._ =4
5 v

Hinh 3.32. So do diéu chinh cong sudt tuéc bin biing cdch trich mét phan hoi vao cdc tdng
thit cdp

1. Trich hdi tir bén ngoai tudc bin.
2. Trich hoi tir bén trong tudc bin.

Diéu chinh cong suit tudc bin biing cdch trich mot phan hoi vao cdc tang thit cip ta c6
trich hdi tir bén ngoai va trich hoi tit bén trong tudc bin.

Phuong trinh dong chdy qua cdc ting tudc bin c6 hoi trich, dudc x4c dinh theo stodolli-
prugela:

G _ | po-pi
G ) -(n)

G — luu lugng dong hoi, khi khong ¢6 hoi trich
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G’ — luu lugng dong hoi khi ¢6 hoi trich.
Po,p1 — 4p suat dong hoi vao va ra tang tude bin khi khdng c6 hdi trich.
p’o.p’1 — 4p sudt dong hai vao va ra tang tudc bin khi c6 hdi trich.
Diéu chinh lugng hoi trich qua van trich hoi 6 dén cdc ting sau ctia tudc bin ta c6 thé
diéu chinh dudc cong suit ciia tudc bin.

V. PIEU CHINH CONG SUAT TUOC BIN BANG PHUONG PHAP HON HOP

Diéu chinh theo phuong phdp hdn hgp 1a két hgp 2 hay nhiéu phuong phdp diéu chinh
trén. Phuong phap diéu chinh k&t hdp phu thudc vao cdc loai tAu va muc dich st dung cla
tau. Vi du tAu khdch ngoai cong sut khai thdc con cin cong suit d€ ma no, nén c6 thé ding
phuong phap diéu chinh vé chat lugng va s& lugng. N&u tau hoat ddong c6 nhu cau thay ddi
ti 16n thi 4p dung phuong phdp diéu chinh bing hdi trich (vi du tiu quan su).

CHUONG 6. PAO CHIEU HE PONG LUC TUOC BIN TAU THUY
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I. PAO CHIﬁU HE DONG LUC TU6C BIN HOI NUGC TA\U THUY B;‘NG TU6C
BIN LUI

Hé dong luc tudc bin hoi nuée tau thuy phdi ddm bdo dugc cho tiu hanh trinh 1ui. Theo
quy dinh cta ding ki€m thi hé dong lyc tudc bin tdu thuy cé hop sd ki€u banh ring phai
ddm bdo trong vong 15° cung cip dugc cong suit cda hanh trinh 1bi bing 40% cong sut
dinh muc ctia hanh trinh ti€n, vong quay bing 70% vong quay dinh mifc ctia hanh trinh tién.
Trong moi trudng hdp tudc bin 1ui phdi ddm bio kh3 ning mand clia tdu & cdc diéu kién
khai thdc khdc nhau. C4dnh tudc bin dugc ché tao d€ tao ra chiéu quay chi vé mot huéng, vi
vay dé€ c6 thé ddo chiéu chuyén dong cia truc theo chiéu ngudc lai, canh tudc bin lui phai
c6 profin ngudc lai 180° so véi profin ciia cdnh tudc bin hanh trinh tié€n va cdnh din cia cdc
ong gidn nd ciling quay ngugc mot géc bing 180°.

Lip dit thém tudc bin Iui cho hé dong luc sé& 1am ting thém s ludng cdc ting cla tudc
bin, 1am ting gi4 thanh cla dong co chinh, 1am ting chiéu dai cda tudc bin.

Trong thyc t&€ c6 hai phudng phdp thiét k& tudc bin lui:
- Thiét k& tudc bin lui riéng biét.
- Thiét k€& tudc bin 1di trong cliing mot than véi tudc bin ti€n, trudng hop nay thudng 1a

tudc bin thap 4p.

Hinh 3.33. M{t 56 so dé bo'tri tude bin liii trong hé dong luc hoi nude

TCA — tudc bin cao 4p. TTA — tudc bin thap 4p.
TTrA — tudc bin trung 4p TBL — tudc bin 1ui.

BSH2 — bd qué nhiét 1an 2 (bd sdy hdi lan 2).

IL. PAO CHIEU HE PONG LUC TUOC BIN HOI NUGC TAU THUY BANG CAC
PHUONG PHAP KHAC
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Ngoai viéc diing tudc bin 1di d€ ddo chiéu clia hé dong luc tudc bin hoi nudc tau thuy
trong thuc t&€ 4p dung mot s& phuong phap khac d€ ddo chiéu hé dong lyc tudc bin nhu:
- Dung ly hgp ddo chiéu ki€u banh ring.

- Dung ly hgp ddo chiéu ki€u thuy luc.
- Dung ly hop ddo chiéu ki€u dong co dién.
- Dung chan vit bi€n buéc.

Ly hop ddo chiéu kiéu banh ring dudc ding nhiéu & hé dong luc diesel tiu thuy cong
sudt nhd va vira, rat it ding & hé dong luc hoi nudc tau thuy.

Ly hop ddo chiéu ki€u thuy lyc cé hiéu suit thap, hé thong ddo chiéu phic tap, kha
ning gidm tdc nhd nén ciing rat it dung cho hé dong luc tudc bin tau thuy.

Ly hop ddo chiéu ki€u dong cd dién c6 gid thanh cao, lam ting lugng tiéu ding chat
dot, ting khoi lugng ciia hé thong nén hau nhu khong dude diing cho hé dong luc tudc bin
tau thuy.

Dung chén vit bi€n budc d€ ddo chiéu hé dong luc dudc 4p dung rong rii trén hé dong
li'c tude bin hoi nude tau thuy hién nay, vi cdc 1y do sau:

- C6 khd ning st dung 100% cong suit clia dong cd chinh.

- Chiéu quay clia dong cd khong can thay ddi.

- C6 thé st dung mdy phdt ddng truc.

- C6 thé lai cdc dong cd khac (nhu bom cAp nude chinh cia hé thong).
- Ting hiéu suat chung clia hé thdng.

- Thai gian va quang dudng him tau ngin hon nhiéu.

III. QUA TRINH MANG TU TIEN SANG LUI CUA HE PONG LUC TUOC BIN HOI

NUGC TAU THUY
Qud trinh mand tir ti€n sang 1bi ca hé dong lyc tude bin hoi nudc tau thuy doi hdi phai

ding tudc bin ti€n va khdi dong tudc bin 1ui.

Mudn dirng tudc bin tién phdi déng van cip hoi vao tudc bin ti€n. Péng van cip hoi vao
tudc bin tién khoéng 1am cho tudc bin tién ditng quay ngay, vi quén tinh clia rdto tudc bin,
quén tinh ctia hdp s, clia truc chan vit va chan vit rit 16n 1am cho thdi gian dirng tudc bin
kéo dai. Qu4 trinh mand tir ti€n sang 1ui clia hé dong luc tudc bin hoi nude tau thuy 1a qud
trinh rat phifc tap va dugc bi€u dién trén hinh 3.34.

Qua4 trinh mano tir ti€n sang 10i clia hé dong luc tudc bin hoi nude tiu thuy bao gdm céc giai

doan:

- Dbéng van cap hoi vao hanh trinh ti€n (doan 1), Ivu lugng hoi gidm tr G; dé€n G = 0, to¢c
dd quay ctia tude bin n va tdc do tau v gidm mot it.

- M@ tir tlr van caAp hoi vao tude bin Iti (md 1/2 van), nhim muc dich him truc tudc bin.
Van cip hoi vao tudc bin 1ui phdi md tir tir do d6 dd doc ctia doan (2) nhd hon doan (1).
Van toc quay n cda tudc ngay cang gidm nhanh hon va sau thdi gian (3) n = 0. Bit ddu
tir thoi di€m 3 tudc bin quay theo chiéu ngudgc lai, Iic nay hanh trinh cla tdu vin la
hanh trinh ti€n (tau di ti€n).

- Ngay sau khi tudc bin dirng n = 0, md& van cip hdi cho tudc bin Iui d&€n hét. Thoi gian
md hét van cip hoi cho hanh trinh 1 13 doan 4, tai thdi diém 4 luu lugng hoi cip vao
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cho hanh trinh 1i dat gi4 tri 6n dinh G = G,. Tudc bin ting téc do quay lui d&n 5, sau
thdi gian 5 t6c d6 quay ctda tudc bin &n dinh n = n,.
Téc do tdu v tiép tuc gidm dén thdi di€m 6 ta c6 v = 0, sau thdi di€n 6 tau bit dau lui. Tai
di€m 7 tdu dat téc do 1bi 6n dinh v = v,. Nhu vdy toan bo qué trinh ddo chiéu cla tude bin
dugc thé hién trong khodng thdi gian 7.

G1,%.M

‘IB\ 7

N\ 6

Hinh 3.34. Qud trinh mano tir tién hét sang lii hét ciia hé dong lic tudc bin hoi nudc tdu
thuy.

Qua4 trinh ddo chiéu 1a qu4 trinh v6 cling khé khin va 1au dai. Vi du véi tiu tudc bin c6
cong suat 14700 kW (khodng 20.000 ml), tdi trong tau 20.000 t, van tdc tAu v, = 20 hai 1y/h,
thi thdi gian (1) = 5+10 s; thdi gian (3) = 40+50s; thdi gian k€ tir khi bit ddu mand dén khi
dirng tau (thdi gian ditng tu) 1a doan (6) = 200s. Quing dudng k& tir khi bit ddu mano dén
khi dirng tiu (quing dudng ham tiu) khodng 1000m.

CHUONG 7. PHOI HOP CONG TAC CUA TUOC BIN VA CHAN VIT
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I. PAC TINH CUA CHAN VIT

Trong diéu kién 1am viéc 6n dinh cla tiu, van tdc tinh ti€n cla chin vit ty 1& thuin véi
toc do quay ctia chan vit.

Gij thiét hé s6 dong cudn theo khong ddi, ta c6 van toc tiu ty 1& thuin véi tdc do quay
ctia chan vit.

Hinh 3.35. Bdic tinh mément va cong sudt ciia chan vit theo s6 vong quay
Moment quay chan vit dudc tinh bing biéu thic:
M, =k, pD’n’
kym— hé s6 moment quay.
p - mit do clia nudc.
D — dudng kinh chén vit.
n — tdc do quay.
Dit k,, pD’ =b, ta c6:

M., = b.n?
Tl cong thifc tinh cOng suat ta c6:
n,=w-M, :MMCV T 2
30 30
bit nb/30 =cta co:
Ngy = c.n’

1. PAC TINH NGOAI CUA TUOC BIN

Céc thong so thé hién dic tinh cla tiAng tudc bin hodc tudc bin 1a: cong suit N, mdoment
quay trén truc M, vong quay cta roto n, Ivu lugng hoi G, hiéu suét cda tudc bin m, nhiét
giang ly thuyét h,. Mdi quan hé giita cdc thong s6 nay thé hién dic tinh ngoai clia dong co
tudc bin. Quan trong nhat 12 mdi quan hé gitta cdc thong s6 N, M, ) va n.
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MM’N’H‘

Misax WA G = const

W= f{n)

Mifdax

IQNIELJ:

Hinh 3.36. Bdc tinh ciia dong co tudc bin vdi G = const.

AM’N’H‘

MlMax
)
2 My
(G1=const Midax
\
K‘“&:G = const lq Wax
ﬂi \

Hinh 3.37. Ddc tinh ciia dong co tudc bin véi G thay doi
Gia st G = const
h; = const
do n#n,
Ta c6 mément quay do tudc bin tao ra:
M= 0,5 d G(Wlu +W2u) = 0,5 dG(Clu +Czu)
0] day:
d — dudng kinh c4nh trong tang [m].
G — luu lugng hoi qua tudc bin [kg/s].
O diéu kién dinh mic:
M, = 0,5 dGn(C1un + C2un)
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Coi gan dlng cj,= Cyup, VA tIf tam gidc tdc do ta c6:
Cou=Coun+uUz-uU

.D-
Vi vay: M = 0,5dG(Crun + Coun+ Up — 0); MA 4 = - = " [ﬂ}

Viy khi n ting thi u ting va M gidam.

Véi u = u,, mOment quay dat gia tri dinh miic.

Véi u = 0, khi d6 tudc bin ditng va mdément dat gid tri cuc dai.

Mpmax = 0,5dG(C1un +C2untup).

Tu dé ta co:

M = Mpmax - 0,5dGu,n/n,,.

M = Mmax — (MMax - MO)n/nn-

T cong thifc tinh cOng suat ta c6:

N =f(M.n); suyra N = f(nz)

Ta xdy dung dudc dic tinh cia dong cd (tudc bin) thé hién trén hinh 3.36; 3.37.

I1l. PHOI HGP CONG TAC GIUA CHAN VIT VA PONG CO TUOC BIN
1. Phoi hgp cong tac giita chan vit dinh buéc va dong cd tudc bin

Hinh 3.38 thé hién sy phoi hgp cong tic giita chan vit dinh bue va dong co tudc bin,
trén hinh 3.38 ta c6:
1) — Phéi hgp cong tdc gifta chan vit dinh budc va dong co tudc bin trong diéu kién 1am viéc
on dinh. Piém 1 1a giao di€m cila dic tinh dong cd va dic tinh chin vit, 1 diém lam viéc 6n
dinh ctia hé thong dong cd tudc bin — chan vit. Tai di€m 1 cong sudt clia dong co phét ra
bing cong suat ctia chan vit nhan dugc.
2) - Phdéi hop cong tdc giita chan vit dinh budc va dong co tude bin khi luu lugng hoi vao
tudc bin khong d6i, & cac diéu kién séng gio, tdi trong hang ho4 ciia tdu khac nhau:
A — diéu kién lam viéc ban diu ctia chan vit.
A’ - diéu kién 1am viéc ning né hon cla chan vit (séng, gié 16n hon, tdi trong hang 16n
haon).
A’ - diéu kién 1am viéc nhe nhang hon clia chin vit (séng, gié thuin 1¢i hon, tai trong hang
nho hon).
Céc di€ém: 1, 1°, 17’ 1a cdc di€m lam viéc khdc nhau ctia hé thong & cdc diéu kién lam viéc
khdc nhau ctia chin vit Gng v6i A, A’, A”’.
3) — phdi hgp codng tdc giita chan vit dinh budc va dong co tude bin khi luu lugng hoi vao
tudc bin thay ddi.

Piém 1 va di€ém 1’ 1 nhitng diém lam viéc khac nhau cda hé thdng, tng véi lugng hoi
cAp vao tudc bin thay d6i G, va G,.
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Hinh 3.38. Phéi hgp cong tdc giita chan vit dinh budc va dong co tudc bin

2. Phéi hgp cong tac giita chan vit bi€n budc va dong co tudc bin
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Hinh 3.39. Phéi hop céng tdc gitta chdn vit bién budc va dong co tudc bin

Khi diéu kién hang hai thay ddi, nhu khi dic tinh chan vit ning né hon, dic tinh chan vit
A chuyén dich vé bén trdi. Khi d6 chi cAn gidm budc chan vit (gidm ty s6 H/D clia chan vit)
ta diéu chinh dugc dic tinh clia chan vit, dua dic tinh cla chan vit vé lai dudng dic tinh A
duy tri ch& @6 1am viéc ctia hé dong luc tudc bin tai di€m 1. Tai ddy dong cd phat ra cong
sudt Ny va vong quay 1a n;.

Khi diéu kién hang hai thuin 10i hon dic tinh chan vit A chuyén dich vé bén phai. Khi
dé chi cin ting budc chan vit (ting ty s6 H/D clia chin vit) ta diéu chinh dugc dic tinh cda
chan vit, dwa dic tinh cta chan vit vé lai dudng dic tinh A duy tri ch€ dd 1am viéc ctia hé
dong lyc tudc bin tai diém 1. Tai ddy dong cd phét ra cong suat N va vong quay 1a n;.

Nhu vay st dung chan vit bi€n budc cho phép dong co tudc bin ludn ludn 1am viéc & ché
dd t61 vu nhat (nhu cong suat phdt ra clia dong co 1a t6i wu, hiéu suit clia dong cd 1a 16n
nhat v.v...).
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3. Qua trinh thay d8i ch& do 1am viéc ctia hé dong luc tudc bin hoi nuée tau thuy

Hinh 3.40 thé hién quad trinh thay d6i ch& dd 1am viéc cta hé dong luc tude bin hoi nude
tau thuy va chan vit dinh budc, véi gid thié€t dic tinh clia dong cd tudc bin khong thay ddi
G= const.

J*lN
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Hinh 3.40. Qud trinh thay doi ché dé lam viéc ciia hé dong luc tudc bin hoi nudc tau thuy véi
chdn vit dinh budc.

Khi diéu kién 1am viéc ciia tdu thay ddi ning né hon, dic tinh chan vit thay d6i tir A dén
B. Lic dau tdc dd quay clia ddng co va chén vit chua thay ddi n = n;. cong suat phat ra clia
dong cd tude bin 1a Ny, cong suat chan vit can 1a N, > Ny. Cong suit phét ra nhé hon cong
sudt can cho chan vit, do d6 t6c do quay clia chin vit va dong cd gidm di tir n; d€n ns; khi
d6 cong suét cla dong co gidm theo dudng dic tinh dong co tir 1-3, cdng suit chan vit cin
gidm di theo dudng dic tinh chan vit 2-3. Tai diém 3, cong sut phdt ra va cong suit tiéu
thu can biing nhau, xdc 1ap ché& d 1am viéc mdi clia hé dong luc.

Khi diéu kién lam viéc cla tau thay ddi thuén 1gi hon, vi du dic tinh chén vit thay déi ti
B dén A, diém lam viéc ban dau 1a di€m 3. Khi dic tinh chin vit thay ddi tir B sang A, ldc
diu toc d6 quay ctia dong cd va chan vit chua thay ddi n = ns. cong suit phét ra clia dong co
tudc bin 12 N3, cong suat chan vit can 1a Ny < N3. Cong suit phat ra 16n hon cong suit can
cho chan vit, do d6 t6c do quay clia chan vit va dong co ting 1én tf n3 dén ny; khi d6 cong
sut clia dong co ting theo dudng dic tinh dong co tir 3-1, con codng sudt chin vit cin ting
1én theo dudng 4-1. Tai di€m 1, cong suit phat ra va cong sudt tiéu thu cAn bing nhau, xac
1ap ch&€ do 1am viéc mdi cia hé dong luc.

IV. VUNG LAM VIEC CUA TUOC BIN HOI TAU THUY
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Ving lam viéc clia hé dong luc tudc bin duge bao bdi cic dudng gidi han Gyax, Gmin,
NMax, €dc ddc tinh A, C ctia chan vit, trén hinh 3.41 1a viing gach chéo.

Trong thuc t€ khai thdc hé dong luc tudc bin, d€ ddm bdo an todn ving Iam viéc nim
bén trong viing gidi han, tranh lam viéc § cdc dic tinh gidi han.

1

Gidax” Pidax
Sn’ hn

L

Omin
hmin
ey
Ngh ~.
Hn niu:Iax

Hinh 3.41. Viing lam viéc cia tudc bin hoi tau thuy
Trén hinh 3.41 ta c6:
A — dic tinh chan vit khi ning tdi nhat (dic tinh budc tau).
B — dic tinh cdia chan vit § diéu kién 1am viéc binh thudng.
C — dic tinh chan vit khi nhe t3i nhat (tdu chay ballast, xudi séng, xudi gid).
ngn - toc d gidi han, tai day bd gidi han toc dd s€ ngdt hdi cap vao tude bin, bdo vé tudc bin
khi téc do qué 16n.
Nmax — toc dd 16n nhat cho phép lam viéc cla tudc bin.
ngh = (1,1+1,2)npax
Gmax» hyax — diic tinh cuc dai clia dong co tudc bin, dng véi khi ludng hoi cip vao G va
nhiét gidng h 13 16n nhat.
Gam, ham - déc tinh dinh mic clia dong cd tudc bin, ng vdi khi lugng hdi cap vao G va nhiét
gidng h 1a dinh muec.
Gmin, himin - didic tinh cuc ti€u clia dong cd tude bin khi lugng hoi cdp vao G va nhiét gidng h
12 nhd nhAt.
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V. SO SANHPAC TINH CONG TAC CUA HE PONG LUC TUOC BIN HOI
NUGC VA HE PONG LUC DIESEL TAU THUY

AN E A MM B A
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Hinh 3.42. So sdnh ddc tinh cong tdc ciia hé déng luc tudc bin hoi nudc va hé dong luc diesel
tau thuy.

Trén hinh 3.42 ta c6:

G = const — 1a dic tinh clia dong cd tudc bin.

h = const — 14 dic tinh cla dong cd diesel tau thuy.

1 — di€ém 1am viéc chung clia hé dong Iyc tudc bin hoi nude va hé dong luc diesel tau thuy,
ung véi ddc tinh chan vit A.

2 — diém lam viéc clia hé dong luc tudc bin hoi nude tau thuy, ng v4i dic tinh chan vit B —
nang tai hon.

3 - diém lam viéc cta hé dong luc diesel tau thuy, ¥ng v6i dic tinh chan vit B — ning tii
hon.

Gia st khi dic tinh chan vit 14 dudng cong A, thi di€m lam viéc ctia hé dong luc tudc bin
hdi nuéc va hé dong luc diesel tAu thuy 13 diém 1. Khi diéu kién hang hai thay ddi (khé
khin hon), dic tinh chan vit thay d8i tir dudng cong A sang dudng cong B. Khi dé diém
lam viéc méi ctia hé dong luc tudc bin hoi nuée 13 di€m 2 (giao cla dic tinh dong cd tudc
bin va dic tinh chan vit B), diém lam viéc m&i clia hé dong lyc diesel tau thuy 13 diém 3
(giao ctia dic tinh dong co diesel va dic tinh chan vit B). So sdanh dién 3 va diém 2 ta c6:
N, > Nj;

M, > M;
np >nj3

Nhu vay & diéu kién 1am viéc mdéi khé khin hon, khi ta giif nguyén lugng hdi cip vao
tudc bin va gilf nguyén tay ga nhién liéu clia dong cd diesel, thi hé dong luc tudc bin hoi
nudc tiu thuy 1am viéc vdi téc dd quay, mo ment, cong suit 16n hon hé dong luc diesel tau
thuy. Nhu vay phdi hgp cong tdc gitta dong c¢d tudc bin hdi nude véi chan vit tot hon gitta
dong cd diesel tau thuy vé6i chan vit, hé dong luc tudc bin hoi nude tau thuy chiu tai tot hon,
tu tudc bin hoi nudc 1am viéc 6n dinh hon khi tai thay ddi.
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CHUONG 8. KET CAU TUOC BIN HOI TAU THUY

1. CANH TINH VA ONG PHUN
1. 6ng phun

Ong phun con goi 1a dng ting toc, 1a thict bi ding d€ bién thé ning clia dong hdi thanh
dong nang.

a. Ong phun ting dAu tién

1 — Cdnh 6ng phun.
2 — TAm han trén.
3 — TAm han duéi.

Hinh 3.43. Ong phun dugc Idp kidu han.

Cum 6ng phun cla ting dau tién thudng dugc gin truc ti€p vao bén trong than tudc bin,
hodc g4n vio hop ng phun bé tri trong than tudc bin. Ong phun cé thé duge dic nguyén
ven hoic dudc ché tao tirng phan va ghép ndi lai.

Cum éng phun dudc dic nguyén ven tif gang hoic dong ché tao rat don gidn, nhung
khé 1am béng bé mit 6ng, do d6 tdn thit dong hoi qua 6ng phun 16n, hién nay rat it ding
trong thuc t&.

Cum 6ng phun dudc ch€ tao rdi va ghép noi lai dé 1am béng dudc bé mit cla dng phun,
gidm dugc ton that dong hdi qua 6ng phun [hinh 3.44].
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6ng phun ch€ tao r8i dudc 1am tir thép chiu bén, chiu mon tét, nhung c6 nhuge diém 1a
13p rdp phiic tap, khé 1am kin nhitng chd ghép n6i, 1am ting ton that do do lot gdy nén.

Hinh 3.44. Ong phun ché tao roi

1 — Ntta trén ctia 6ng phun. 2 — Ntta dudi ctia 6ng phun.
3 — Profin ctia 6ng phum. 4 — Cita ra ctia 6ng phun.

5 — M6i tdn dinh. 6 — Buldng.

7 — L6 1dp méi tan dinh. 8 — Vdch chdn bén ngoai.

9 — Vanh dém kin bing dong. 10 — Than tudc bin.

b. 61}g phun & cdc tAng trung gian

Ong phun & céc ting trung gian dugc 14p trén banh tinh, 6ng phun dugc ¢6 dinh 1én banh
tinh bing cdch han, bit bulong hoic tdn dinh. Ong phun & cdc ting trung gian dudc ché tao
tit thép.
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Hinh 3.45. OAhg phun & cdc tdng trung gian.

1 — Than 6ng phun. 2 — Bénh tinh.

3 — M&i tan dinh. 4 — Ong phun.

5 — TAm dém dudi. 6 — TAm dém trén.

a) Két cau ki€u tdn dinh.  b) K&t cau ki€u han. c) Két cau kiéu dc lién.

2. Banh tinh

Trén Bénh tinh c6 ldp cdc 6ng phun hodc cdnh din (cdnh huéng). C4anh din dugc sl
dung trong cdc tudc bin xung kich, diing d€ phan chia thin tudc bin thanh cic ting lam viéc
riéng ré.

Bénh tinh dugc ch€ tao tir 2 nita, nifa trén ghép ndi vé6i than trén, nita dudi ghép néi véi
than dudi.
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Bénh tinh chiu tic dong nhiét dd cao ctia hdi nudc, chiu tic dong ctia rung déng, chiu
tdc dong cla ng suat nhiét, chiu tic dung clia udn, do dé vat liéu ché€ tao banh tinh phai
ddm bio dd dd bén cho banh tinh.

Bénh tinh c¢6 thé dugce ché tao tir thép dic, gang dic. C6 thé duge han va phay hoan
chinh ca bd canh, c6 thé dugc diic va phay hoan chinh c bd canh va ciing c6 thé dudc han
ghép cdc chi tiét sau khi cdn hodc ren.

II. CANH PONG

Hinh 3.46. Két cdu ciia cdc loai cdnh dong.
a) Cdnh dong cda tudc bin xung kich.
b) Canh dong clia tudc bin xung kich c6 do phan kich nhat dinh.
c¢) Cénh dong cua tudc bin phdn kich.

Hinh 3.47. Cdc phwong phdp ldp cdnh dong lén truc tudc bin.

178



A) — cdnh dong dugc ép vao truc.

B) — cdnh ddng ép Ién truc.

C) — cdnh dong két noi vdi truc kiéu tan dinh.
D) — c4nh ddng két ndi véi truc ki€u han.

Cédnh dong dudc 1idp 1én truc cla tudc bin bing cdch ép vao truc, ép lén truc, bing cich
tdn dinh hodc han (hinh 3.47).

Cédnh dong 1a chi ti€t quan trong nhat ctia tudc bin. Hinh ddng cla cdnh dong, dd chinh
xdc trong ché tao canh dong dnh hudng rat I6n dé€n qué trinh bi€n ddi ning lugng trong tudc
bin, 4nh hudng dén hiéu suit clia tudc bin.

Cé4nh dong cda tudc bin quay véi van tdc rat 16n, trong diéu kién 1am viéc khic nghiét:
4dp suat hoi, nhiét do hdi cao, nhat 12 & cdc ting dau cla tudc bin va quay trong mdi trudng
c6 cdc hat nu6c & cdc ting cudi cla tude bin. Vi vay vt liéu ché tao cdnh dong phai dui
bén, chiu dugc nhiét @6 cao, chiu dugc ¥ng suit nhiét, chiu dugc ¥ng suit cd, chiu dugce va
dap thuy luc cta cdc hat nude (thuy kich). Hinh ddng cdnh phai dugc tinh todn chinh xac,
cong nghé ché tao va lip rap ciing phai chinh xdc.

Dao dong cia cinh dong:

Cénh dong thudng dudc ché tao bing vat liéu c6 tinh dan hdi, d& phat sinh ra dao dong.
Do tic dong clia cic dong hoi thdi vao tir cac 6ng phun, cinh dong cia tudc bin c6 cdc dao
dong sau:

- Dao dong theo phuong ti€p tuyén.
- Dao ddng theo phuong doc truc.
- Dao dong xodn.

Dao dong cla cdnh tudc bin thudng dugc khit bdi chinh khoi ludgng vat liéu cla cdnh
dong, hoic clia mdi trudng xung quanh (hoi nudc). Nhung néu tin s6 dao dong dat gid tri
cong hudng, thi dao dong clia canh dong cang ting, cé thé gdy nén nhitng hdu qui nghiém
trong (nhu giy cdnh). Dao dong clia cdnh ddng phu thudc vao loai xung, tin s6 clia xung,
phu thudc vao hinh ddng, kich thu6c cdnh va phuong phap 1dp canh.

Mot trong nhitng nguyén tic d€ gidm dao dong clia cdnh tude bin 13 cdc canh dudc cd
dinh v6i nhau thanh titng cum (c6 thé ¢d dinh vai cdnh v6i nhau, nhung ciing c¢6 thé ¢d dinh
dén 20 canh vdi nhau). C6 2 cich cd dinh cdc canh d€ gidm dao dong:

- C6 dinh cdc cdnh dong bing cdc vanh kin & dinh cdnh. Vanh kin dinh cédnh dugc 1dp rdp
vao cdnh bing cdch tdn dinh hoic han.

- C6 dinh cdnh bing c4c day dai kim loai, dudng kinh diy dai kim loai phu thudc vao chiéu
rong canh va bing 4-9mm.
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Hinh 3.48. Vanh ¢é dinh cdnh dong kiéu tdn dinh

1 — Canh dong.

3 — Tan dinh.

a) Méi tdn dinh thing.

b) M6i tdn dinh c6 gia c6.

2 — Vanh ¢6 dinh cédnh dong.

¢) Méi tén dinh véi cdc tAm nhon lam kin doc truc va huéng kinh.

Vanh cd dinh

r '/'l"“ .,
canh kifu han

Hinh 3.49 Vanh c6 dinh cdnh déng kiéu han

1 — Canh dong.

2 — Vanh cd dinh.
3 — Méi han.

4 — Hinh ddng cta vanh ¢& dinh.
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Hinh 3.50. Cdc ddy dai c¢6 dinh cdnh dong tudc bin.
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1 — Canh dong. 2 — DAy dai kim loai c6 dinh cdnh dong.
3 — DAy dai khit dao dong,

Vat liéu d€ ché tao canh dong:

Vit liéu ché tao cdnh dong cin c6 dd bén & nhiét do cao, c6 kha ning gia cdng cd khi
dé dang, chiu dugc dn mon va s6i mon.

Cédc canh dong lam viéc & nhiét do t < 125°C, dugc 1am bing thép crom khong ri, thanh
phan ctia Cr = 12,5+14,5%. Khi cdnh lam viéc & nhiét d6 cao hon (dén 480+500°C), diing
thép khong ri Cron, niken; ham Iugng niken bing 14%. Cdnh lam viéc & nhiét do t =
500+550°C, dugc ché tao tir thép austenit ¢6 ham lugng niken biing 12+14%, ham ludng
Crom bing 14+16%.

IIL. TRUC TUOC BIN (réto)

Truc tudc bin 12 chi ti€t dit tién nhat cda tudc bin, khé ché tao nhat. Truc tudc bin dai
va ning, phdi dugc gia cong rat chinh xdc, ddm bdo khe hd thich hgp giita cdc chi tiét tinh
va chi ti€t dong. Truc tudc bin 1am viéc trong diéu kién khong thuin 16i , khdi lugng truc
quay 16n, cdc di€m tia clia truc cdch rat xa nhau, phu tai tinh 16n, phu tdi dong 16n (van toc
quay cta khdi lugng 16n), chiu tdc dong ctia phu tdi nhiét 16n (quay trong mdi trudng cé
nhiét dd cao, do chénh léch nhiét do hoi vao tudc bin va hdi ra tudc bin 16n).

Dua viao két ciu clia truc tude bin, ta ¢6 thé phan ra thanh truc c6 két cdu dang dia va
truc c6 két cu dang trong.

Truc dang dia thudng dugc dung cho cdc tudc bin xung kich. Truc dang trong dudc diung
cho céc tudc bin phan kich.

Duya vio tdc do quay cia truc ta cé truc ciing va truc mém. Truc cifing c6 vong quay nhd
hon vong quay t6i han. Truc mém c6 vong quay 16n hon vong quay t6i han.
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Hinh 3.51. Cdc loai truc tudc bin

a) Truc dang dia.
b) Truc dang trong.

1. Truc dang dia

Truc dang dia thudng dudc st dung trong tudc bin xung kich. Truc dang dia c6 thé dugc
didc lién thanh mot khéi (ca truc va dia 12 mot khéi dic), hodc cé thé duge dic rdi (truc
dudc dic riéng va dia cta cdc cdnh dong dugc dic riéng, sau d6 ghép lai v4i nhau). Viéc
gia cong truc va dia lién 1 khoi khé khin hon vé cong nghé dic, vi khudn dic cé dudng
kinh 16n. Gia cong truc dia rdi d& dang hon, nhung khé khin hon nhi€u trong viéc 14p rép,
vi s lugng céc chi tiét 1dp rap chinh xdc giffa truc va dia rat nhiéu.

Loai truc dugc st dung va hinh ddng cda dia phu thudc chii yéu vao van tdc vong clia
dia. Vi van tdc vong u < 130m/s dia c6 chiéu day khong ddi. Khi van téc 16n dén 170 m/s,
phan cudi dia ghép véi truc duge gia cudng bing cdch ting chiéu day cla dia. Khi van toc
vong 16n hon dia c6 hinh déng dic biét, kich thudc dia dudc xdc dinh bing céch tinh todn.

Pé dé dang ldp rap va stra chita cic dia canh dong, truc c6 ciu tao dudng kinh khic
nhau, dudng kinh 16n nhat & gitta truc va gidm dan vé 2 phia.
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Hinh 3.52. Cdc kiéu két cdu ciia truc dang dia

a) Truc dang dia dic lién.
b) Truc dang dia duc roi.

2. Truc dang tréng

Truc dang tréng dugc st dung chi y&u § tudc bin phdn kich. Truc dang tréng ciing c6
thé dic lién hoic dic rdi.

Truc dang trong dic roi thudng duge dung cho cdc truc dudng kinh 16n, vi khi d6 diic
lién truc s& qud ning. P& gidm khdi lugng, truc thudng dic réng rudt, vat liu ché tao truc
ciing doi hdi chat lugng rat cao, giéng nhu cho cdc cdnh dong, ngoai ra con thod min thém
cdc y&u t6 nhu: ¢6 thé han 3t ¢6 thé rén t6t v.v... O tudc bin ¢6 nhiét do t < 580°C, truc
dugc ché tao biing thép pelit, & tudc bin c6 nhiét do t > 580°C, truc dugc ché tao bing thép
austenit.
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Hinh 3.53. Két cdu truc tudc bin dang trong

1 — Truc dang trong. 2, 4 — Céc doan dau truc.
3 — Tang diéu chinh. 5 — khong gian.
IV. THAN TUOC BIN

Than tudc bin chiu tic dung ctia:
- Khéi lugng clia cédc chi ti€t ldp rap trong than tudc bin.
- Ung suét nhiét do bién d&i nhiét do cia dong hdi theo chiéu dai than.
- Ap sudt ctia hoi cong tdc.
- Chiu tdc dung cia rung dong.

Than tudc bin ¢ ciu tao hinh tru hodc hoi con, ciu tao cla thin tudc bin phu thudc vao
hinh ddng ciia truc tudc bin (rdto). Than tudc bin thudng dugc ché tao thanh nita trén va nita
dudi riéng biét, hoic thanh tirng phan riéng biét. Mit ti€p gidp clia cdc phian phai dugc ra
phing, bdi matit day 0,5+2mm va dudc ndi vdi nhau bing buldng, nita than trén thudng c6
4+8 buldong chuyén dung, d€ khi vin cdc buldng nay vao, chiing sé tich nita trén va nia
dudi ra. Cac buldng chuyén dung nay cé vai trd dic bi€t quan trong trong qud trinh thdo ré
tudc bin.

Nira dui than tudc bin c6 cdc tru d5 gin vdi than tdu d€ d3 truc tudc bin, phia nap hoi
c6 tru d8 di dong d€ ddm bio cho than tudc bin chuyén dich dudc khi gidn nd nhiét. Tru d6
di dong c6 loai trudt, c6 loai udn.

Phia trong than tudc bin c6 ché tao cdc hoc d€ 1ip bo lam kin truc, 1ip cdc canh din
(canh huéng), cdc banh tinh cla ting diéu chinh.
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Hinh 3.54.Két cdu thén tudc bin.

a) Mdt cdt doc. b) Hinh nhin tir tén xuéng. c) Mdt cdt ngang.
1,2 — Ntra dudi than tudc bin. 3,4 - Ntra trén than tudc bin.

5 — Cdnh gia cudng. 6 — Ld 1dp buldng thudng.

7 - L6 1dp buldng chinh xdc 8 — Lo 14p buldong 2 miit.

9 — b 1dp buldng ép thdo than tudc bin. 10, 11 — Than ldp bé da.

12 — Tay nim. 13 — L 14p buldong cd dinh than tudc bin.
14, 15, 16, 17 — Ranh ldp cdnh va bo lam kin. 18 — Bu6ng hdi vao.

19 — Pudng 6ng hdi vao. 20 — rianh din hoi vao.

21 — PAu ldp cdc mandmet. 22 - Pau ldp cdc nhiét k€.

23 — L x4 nudc dong. 24 — Pudng din hdi vao him say.

25 — Kinh kiém tra. 26 — Pau 1ip van an toan.

27, 28 — Loi din dau nhdn vio va ra. 29 — Hdi 1am kin tudc bin.
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V. THIET BI LAM KiN TRONG TUOC BIN

Thiét bi 1am kin trong tudc bin c6 nhiém vu lam kin phin tinh clia tudc bin va roto (truc
tudc bin), thudng dugc 1dp & 2 dau truc. Thiét bi 1am kin ngin khong cho hdi do lot ra ngoai,
ngin khong cho hoi do lot tir phan cao d4p dén phan thip 4p, ngin khdng cho khong khi do
lot vio tudc bin & phan 4p sudt hoi nhd hon 4p suat khi quyén.

Theo két ciu ta c¢6 cdc loai bo 1am kin:
- bd 1am kin kiéu khui't khic,
- bo 1am kin kiéu than chi (graphit),
- bd 1am kin bing bao nudc hoic bao hdi.

1. Bo 1am kin ki€u khua't khic
K&t cau cta bd 1am kin ki€u khuat khiic dudc thé hién trén hinh 3.55.
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Hinh 3.55. B6 lam kin kiéu khudt khiic.

Bo lam kin ki€u khuat khiic dugc sit dung rong rii trong tudc bin tu thuy (hinh 3.55), §
phan truc cia bo lam kin ki€u khuit khiic ¢ 13p cdc gd tron quanh truc, cdc g& nay dudc ép
vao truc; con & phan thian tudc bin c¢é cdc gd nhon tao thanh cdc khe hep, sau d6 1a cic
khoang rong 1, 2, 3, 4, 5. Cdc gd nhon tao thanh 16i hoi di khuat khic c6 ti€t dién khac
nhau. Khi qua khe hep diu tién ctia by 1am kin 4p suat, entalpi gidm xudng va téc do cla
dong hoi ting 1én do dong hoi bi tiét luu. Sau d6 dong hoi di vao khoang rong entalpi lai
ting lén con toc do gidm di, ¢t nhu vay dong hoi qua cdc khe hep va qua cdc khoang rong
ti€p theo, cang & cdc 16p sau 4p sut hdi va ning lugng ctia dong hoi cang gidm di, thé tich
riéng ca dong hoi ting 1én vi dong hoi bi gidn nd qua khe hep. Ap sudt cia dong hoi gidm
do d6 dong hoi da tu tao dugc kha ning 1am kin cho tudc bin.

Vit liéu ché tao vong gd kin dugc 1am bing ddng thanh c6 nikiel hoic ddng thau dé
chiu mon thay cho céc chi ti€t khdc cta tudc bin.

D€ ting d6 tin cdy clia cdc bd lam kin ki€u khuit khic, & phia ngoai ngudi ta cAp vao
mot dong hdi hodc nudc c6 thong s6 thap dé tao thanh céac bao hdi, 1am kin diu truc.

2. B6 l1am kin ki€u than chi
B6 lam kin ki€u than chi st dung than chi d€ lam kin truc quay va v4. Vong than chi
dudgc ép 1én truc biing cdc 10 xo phing, s6 vong than chi la 3+6 vong.
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B6 1am kin kiéu than chi thudng dugc sit dung két hgp véi bo 1am kin ki€u khuit khic.

’?ii =
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Hinh 3.56. Bé lam kin kiéu than chi.
1 — Vong than chi. 2 — TAm chin. 3 — Than bd lam kim.
4 — Lo xo ép. 5 — Lo xo phing ép than chi vao truc.

3. B0 lam kin ki€u vanh nuédc

Bo 1am kin ki€u vanh nuéc duge thé hién trén hinh 3.57. Cdnh quay 2 quay cliing vdi
truc trong budng kin 3, 1am viing cdc hat nudc ra 2 bén tao thanh vong nudc cé tic dung
lam kin tudc bin.
Do chénh 4p suit giita 2 bén vanh kin dudc khit bdi dd chénh 1&ch cdt nudc h.

Trén hinh 3.57 ta c6:
1 — Truc tudc bin.
2 — Céanh quay.
3 — Budng lam kin.
4 — Bo lam kin ki€u khuat khic.
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4. Hé thong bao hdi lam kin tuéc bin

/

Pt>Pa P2<Pa

Hinh 3.57. B6 lam kin kiéu vanh nudc.

\

Hinh 3.58. Hé thong bao hoi lam kin tudc bin

Bén trong tudc bin thudng c¢é 4p suit khdc v6i 4p sudt moi trudng. Ap suit trong tudc
bin c6 thé 16n hon 4p sudt moi trudng (8 cdc ting ddu clia tude bin Py > Pa), c6 thé nhé hon
4p sudt moi trudng & cdc tAng cudi clia tudc bin P, < Pa). Do d6 hoi ¢6 thé do lot ra ngoai
mdi trudng, hodc khong khi c6 thé do lot vao trong tudc bin. P& 1am kin tudc bin ngoai céc
thi€t bi dd néu ra & trén, ngudi ta con c¢6 thém cdc bao hdi dé ting cudng 1am kin tudc bin.

Néu bén trong tudc bin 4p suat nhd hon ap suit khi quyén thi hoi dugc din vao bo lam
kin tir budng B,, hoi c6 4p suit 16n hon 4p sudt bén trong tudc bin do d6 di theo bd 1am kin

189




¢, vao bén trong tudc bin, mot phan hdi di theo bd 1am kin by, ngudc véi chiéu khong khi
xam nhap vao tudc bin, hdi nay ciing véi khong khi dudc quat A, hit ra ngoai.

Né&u bén trong tudc bin 4p sudt hoi 16n hon 4p suit khi quyén, thi hdi do ra duge din vao
budng hdi B; va theo dudng dng hdi din di vao bau ngung clia cdc bao hdi. Phan hdi con lai
theo bo lam kin b; va dudc quat A hit ra ngoai.

VI. KHGP NOI, 0 PG, 0 CHAN TRUC TUOC BIN
1. Khép noi

Theo két ciu khép nbi tude bin tiu thuy cé thé chia ra thanh khép ndi citng, khdp néi di
dong va khép n6i mém.

Khép néi ciing duge duing cho cédc tudc bin cong suit nhd lai cdc mdy phu.

Khép néi di dong duge ding cho cédc tude bin ¢6 cong suit 16n. Trong khép noi di dong
c6 khép ndi ki€u cam va két cau ki€u banh ring. Khép ndi ki€u banh ring don gidn vé két
ciu va tin cdy trong st dung, dudc st dung rong rii trong hé dong luc tude bin hdi nude tau
thuy.

Khdp n6i mém: Trong khp ndi mém cé khép ndi mém ki€u thuy lyc va khép ndi mém
kiéu thuy luc — 10 xo.

2. 6 dd truc

Céc 8 dd truc d3 toan bo trong lugng clia truc va nhitng lyc phu phat sinh khi nap hoi
cuc bo khi roto quay, khi tau nghleng 1ic.

0 ds truc tudc bin thudng 1a & trugt, k&t cdu bao gom hai madng 16t (nra dugi va nira
trén) c6 buldng vit cAy dé ghép vdi than va nip day 6 d8. Pi kém cdc 6 d5 1a cdc dung cu
do va kiém tra § d3.

Theo cich dinh vi mang 16t ta c6 § dd citng va 6 d3 tu chinh dinh vi (médng 16t c6 thé
xoay dudc trong mit phing vudng géc vdi truc).

a— & dd cing.
b- O d3 tu chinh dinh vi

)
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Hinh 3.59.0 dé truc tuéc bin
O d3 cting chi ding cho cdc réto tude bin ¢6 chiéu dai ngin. O dd cing c6 nhude diém

. . A A e X 9 ~ N 7 Zo* z 9 2 z N A NG
khi truc bi udn, phan cd ngdng cua truc s€ ti€p sic v6i mép cua mang 16t, lam cho do mai
mon cua truc ting lén.
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0 ds tu chinh dmh vi khic phuc dugc nhuge diém cla 6 do cu’ng, nén du’dc dung rong
rdi trong tudc bin. 0 do tu' chinh dinh vi ¢6 két ciu phic tap hon & d8 cing. 0 do tu chinh
dinh vi c6 vai trd vd cling quan trong khi khéi dong tudc bin, khi tAu mano.

3. 6 dd chan truc

6 dd chin truc chiu tit cd Iyc doc truc cla tudc bin (bao gdm lyc phdt sinh do chénh
léch dp suit truSc va sau canh gy nén va phan luc P, clia dong chdy). 0 ds chdn con co tac
dung ddm b3o sy dinh tAim chinh x4c clia truc tudc bin vdi than tudc bin.

O tudc bin tdu thuy thuong st dung cdc 8 d& chin ki€u 1 vanh chin thuy luc, c6 dp suat
dau thuy luc dat t6i 27 kG/cm?.

a b dau vao
£ l 5 1 - Vanh chin.
~ T ) 2 — C4c gbi chin.
[ Y 3 — Piém tua cla
X o1 2 gdi chin.
—— o 4 — Vanh chiu luc
— N doc truc.
\2 l'uj’. 5 — Ném dau.
_ l{lxﬁu ra
Hinh 3.60. O d chdin cia truc tudc bin
A) — trang théi lam viéc khong on dinh. B) — trang thdi lam viéc dn dinh.

Khi tudc bin 1am viéc giita vanh chin 1 va gdi chin 2 tao thanh ném dau 5. o) trang thai
khong n dinh Iyc doc truc F va phdn Iuc R clia g6i chiin 2 1éch nhau, tao thanh cip luc, lam
quay cdc gdi chin quanh diém tua 3. dé€n vi tri sao cho lyc doc truc F va phdn lyc R tring
nhau, Gng véi trang thdi 1am viéc &n dinh méi.

S6 lugng cdc gbi chin bing 8+16, tuy thudc vao dudng kinh clia vanh chin va luc doc
truc.

Céc gdi chin dudc trang mot 16p babit, chiéu day clia 16p babit phdi nhd hon khe hé doc
truc nhé nhat cho phép ciia tude bin, d€ bdo vé canh tude bin trong trudng hop 16p babit bi
béc, bi chdy. Khi d6 vanh chin 1 s& ty 1én vat liéu cla gdi chin c6 d6 bén cao, do d6 bio
vé dugc canh tudc bin.

6 dd chin cling c6 & ds cing va & @3 tu chinh dinh vi.
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VIL KET CAUMOT SO TUOC BIN HOI TAU THUY PIEN HINH
1. Tudc bin hoi cao 4p trén tdu hang cé cong suat 9560 kW
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Hinh 3.61. Tuéc bin hoi tdu thuy logi xung kich cao dp

Tudc bin hdi 1a tude bin xung kich, cao dp c¢6 cong suit 9560 kW. Tudc bin bao gom
10 tAng 4p sudt. Thong s hoi vao tudc bin: 4p sudt hdi P = 3,9 Mpa, nhiét do hai t = 450°C,
vong quay tudc bin n = 5340 vong/ph. P9 phin kich trén cédc ting xung kich bing 10% dén
20%. D€ khit luc doc truc do dd phan kich gy nén, & chan cdnh dong c6 khoét cic 15 thong
hai bén cédnh, c6 tic dung cin biing chénh I&éch 4p luc phat sinh & hai bén cdnh.
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2. Tud'c bin hi thap 4p trén tAu hang c6 cong suit 9560 kW
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Hinh 3.62. Tudéc bin hoi tdu thuy loai phdn kich thdp dp

Tudc bin 12 loai tudce bin phan kich c6 9 ting, cong suit cla tudc bin 9560 kW; vong

quay ctlia tudc bin 3550 vong/ph; do phan kich & cédc ting tit 15% dén 50%. Tudc bin lbi
dudc dit cling trong mot than véi tude bin tién, tude bin 1bi ¢6 3 ting; tAng diu 12 vanh doi
Curtisa, cong suit cuc dai ciia tudc bin 1ui 12 3824 kW, cong suit 6n dinh 1213 kW. Thai

gian mand chuyén tir hanh trinh ti€n hét sang 1ui hét 13 20 phit. Cong suit tudc bin duge
diéu chinh biing cdch diéu chinh lugng cong chit vao tudc bin (diéu chinh vé khoi lugng),
khong can phai diéu chinh tiét luu hoi vao tudc bin. Pham vi di€u chinh cdng suit clia tudc

bin 1a 50%, 70%, 80%, 100% va 110%.
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3. Tud'c bin hoi tau thuy c6 cong sui't 6250 kW ciia hing General Electric
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Hinh 3.63. Tudc bin hoi tdu thuy cé cong sudt 6250 kW ciia hang General Electric

1 — Cénh dong. 2 — Than tudc bin 3 — Khép ndi ciing.
4-0da. 5 — Canh huéng. 6 - Ong phun tang thif nhat.
7 — Cénh din tir ting di€u chinh dén cdc ting khic. 8 — Lam kin cdnh din.

9 — Lam kin than tudc bin. 10 — Lam kin ki€u than chi. 11 — 6 dd chan.

12 — Than cda bo 1am kin ki€u khuét khic. 13 — Than bd 1am kin ki€u than chi.
14 — Thiét bi chi vi tri clia truc tudc bin. 15 — Than bé d3d sau.

16 — Than bé dd trudc. 17 — Van hdi vao.

18 —Vanh chidn chong dong thit cap. 19 — Vanh chin diu nhon.

Tudc bin ciia hing General Electric dugc ché tao hang loat va dugc 1ip trén céc tau
hang cla My, cling nhu cda nhiéu nudc khac. Thong s6 cia hoi vao tudc bin P=3 Mpa; t=
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395°C. Tudc bin ¢6 hai than: tudc bin cao dp va tudc bin thip dp. Tudc bin c6 hop s (bd
gidm toc ) ki€u banh ring, hai cip tdc do.

Tudc bin cao 4p c6 mdt tAng déu chinh va 7 ting tudc bin xung kich 4p suit. Hdi sau hai
tang xung kich 4p suat, dudc trich d&€n bau hdi nhiét I, hoi trich c6 thdng s6: P=0,8 MPa;
t=270°C; khdi ludng hdi trich 1a G=2150 kg/h.

Tir khoang chita hoi giita tudc bin cao 4p va tudc bin thdp dp hdi dugc trich t6i bau hoi
nhiét II. Hoi trich ¢6 thong s6: P=0,235 MPa; t=177°C; khéi luong hdi trich ciing bing
G=2150 kg/h. Vong quay cuda tudc bin cao 4p & cdng cong sudt dinh mic 1a n = 6150
vong/ph.

1
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Hinh 3.64. Tudc bin thdp dp ciia hdng General Electric

1 — Than tudc bin thap 4p. 2 — Nép tudc bin. 3 — V4 bé d3 sau

4 — V3 bé dd trudc. 5 — Truc tudc bin thap 4p.

6 — Ong phun ting thet nhat. 7 — Cénh huéng.

8 — 6ng phun tudc bin 1ui. 9 — Céanh hudng. 10 — Bom d4u nhon.

11 — Bé d3 sau. 12 — Bé triin trudc. 13 — Vanh chin dau nhén.
14 — Bo 1am kin kiéu than chi. 15— Bo lam kin d4u truc. 16 — Van an toan.

17 — Vanh chin tudc bin. 18 — Péng hd do.
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Trong than tudc bin thap 4p (hinh 3.64) c6 8 tang tang tudc bin xung kich ctia hanh
trinh ti€n va tudc bin 1bi. Tudc bin 1ui bao gdm vanh ddi curtise va mot tAng xung kich.
Gifta tudc bin ti€n va tudc bin 1ui c¢6 vanh chin 17, ngin hai tudc bin va huéng dong hdi ra
khdi cdc tudc bin tdi bau ngung. Sau 4 ting cla tudc bin ti€n thap 4p hdi dugc trich tdi bau
hdi nhiét III. Hoi trich c6 thong s6: P=0,07 MPa; t=88°C; khdi lugng luong hoi trich ciing
bing 2150 kg/h. Vong quay ciia tude bin thap dp & diéu kién 1am viéc dinh mic 1a 3509
vong/ph.

4. TUOC BIN HOI TAU THUY CO CONG SUAT 14.700 kW PEN 16.175 kW

I

= -

! Z =

L 4 =

i I =

— ——— m=salf = S

R | S
. :

i £ -

{-\f ':’--

i | K B A

T i \‘.! m-‘

— - i '\.t:

T Z

- * H’} L —EJI = P e — g

] Z O <

e e =

& = -

= = 8]

i S ~

T - . e 'J“;

: s

i £ : -

= =

s 1—;-— e z:

196



i —
e ' R
T i O
C
o
i o
[ESA EY -
= T a
o i
: [
|
0 i
H r
| 3
——— " T
S o
- R o .
T 7
1
! 7
=
2 Sy
S~
s 1 =5
5 } A '\.\
b i Tl
\ W
- P v
i H %)
= v M
S | i
4 LY . ] L
. A "‘;‘:.—,\ | "ﬁ
%,
<4 el T
nim =l e e
H -
|

197

tau "Savannah"

ap ap

A

Hinh 3.66. Tuoc bin th

Tudc bin hoi thé hién trén hinh 3.65; 3.66 1an diu tién dugc lip trén tdu ding ning
lugng nguyén tr ‘Savannah’. Tudc bin do hing De Laval Steam turbin ché tao. Tudc bin
bao gdm hai phin: tudc bin cao dp (3.65) va tudc bin thap dp (3.66), hop gidm toc 2 cap.
Hoi vao tudc bin 12 hdi bdo hoa, 4p sudt hoi vao tude bin (trudec van khéi dong) 1a 3,3/3,15
Mpa (4p suat thdp tng véi tai cuc dai), luu lugng hoi cuc dai Guax = 59,3 t/h; luu lugng hoi



dinh mic Ggp, = 55 t/h, cong suat dinh mtc Ng, = 14700 kW. Do hoi vao tudc bin 12 hdi
bdo hoa nén tudc bin c¢6 hé thdng x4 nuée dic biét, lién tuc.

Tudc bin cao 4p c6 mot tang diéu chinh va 8 ting xung kich 4p suit, tudc bin cao 4p c6
vong quay 4500 vong/ph, & tai cuc dai.

Tudc bin thdp 4p bao gom 7 ting xung kich, 4p suat. Tudc bin thap dp c6 vong quay
3000 vong/ph & tai cuc dai.

Tudc bin i duge 1ip cing mot than véi tudce bin thap 4p. Tudc bin Ihi dude ciu tao 1a
vanh doi Curtisa.

Gifta tudc bin ti€n thap dp va tudc bin 1di 12 tAm ngin hdi, ngin khong cho hoi tlr tudc
bin ti€n vao tudc bin i va ngugc lai, d€ gidm ton that do do lot va do dong thi cip giy
nén, ngoai ra tAim ngin hdi con c6 tdc dung din dong hoi sau khi gidn nd vao binh ngung.

198



CHUONG 9. CAC Hit THONG PHUC VU TUOC BIN

Céc hé thdng phuc vu tudc bin bao gdm: Cdc hé thong bdo vé tudc bin, hé thdng boi
tron tudc bin, hé théng ham s4y tudc bin, hé thong x4 nudc dong cia tudc bin.

I. CAC HE THONG BAO VE TUOC BIN

Céc hé thdng bdo vé tudc bin gom c6:
- Hé thong bio vé dp sudt diu nhdn, ddm bio 4p suit ddu nhdn khong nhé hon 0,75 kG/em®
& bau ghép dau nhon.
- Thiét bi bdo vé dd chan khong, ddm bido dd chan khong trong bau ngung khdng nhd hon
550 mmHg.
- Thiét bi bdo vé @6 dich chuyén doc truc ctia tudc bin cao 4p hoic tudc bin thap dp, ddm
bao dd dich chuyén doc truc ctia tudc bin khong 16n hon 1,0 mm.
- Thiét bi gidi han vong quay ctia tudc bin, ddm bdo vong quay clia tudc bin khong vudt quéd
10+14% vong quay dinh miic.

IL. HE. THONG BOI TRON TUOC BIN
1. Cac yéu cAu d6i véi ddu nhon béi tron tudc bin
DAu nhdn bdi tron tudc bin phdi ddp ing dudc cdc yéu cau sau:
- Phai c6 d6 nhét thich hgp, d6 nhét it phu thudc vao nhiét 36 d€ ddm bao tao thanh 16p dau
boi tron tin cdy.
- P06 6n dinh cao, c6 kha ning chdng dugc 6xy hoa trong khong khi & nhiét d6 cao. Khi him
néng dau téi nhiét do cong tic t = 60+80°C va khi c6 khong khi thi do axit clia dau khong
dudc ting 1én nhiéu.
- C6 kha ning khit dugc nhii tuong tot, d€ nhanh chéng khit duge nudc khi nude do lot vao
dau nhdn bdi tron.
- C6 @6 axit va ham lugng tro thap.
- Khong ¢6 tap chat co hoc.
Dau nhdn bdi tron cho tudc bin ¢6 cdc nhiém vu sau:
- Gidm masdt cho céc 6 d3.
- Gidm mai mon cdc bé mit masat.
- Lam mat cac vi tri boi tron.
- Chong @n mon hod hoc.

2. Hé théng dau nhdn boi tren

a. Yéu cau doi véi hé thong dau nhdn béi tron tudc bin

- Cung cip day di va lién tuc diu nhdn t6i cdc vi tri boi tron.
- Phéi ¢6 d0 tin ciy cao.

- {t bi 14n b4n, 14n nudc.

- D& lam sach va thay th& dau ban.
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- Khong bi do ri.

C6 2 loai hé thong dau nhdn dugc st dung cho hé dong Ivc tude bin hoi nude tau thuy 1a
hé thong boi tron ki€u trong luc c¢é két treo va hé thdng bdi tron tudn hoan ki€u dp luc
khong c6 két treo.

b. Hé thong boi tron ki€u trong luc c6 két treo
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Hinh 3.67. Hé théng boi tron tudn hoan kiéu trong luc cé két treo

1 — Phin loc. 11 — Him dau.
2 — Bom d4u nhdn lai bdi dong co dién. 12 — Ong x4 khi.
3 — Bom dau nhon lai bdi dong co hdi nudc. 13 — Két treo (két trong luc).
4 — Van an toan. 14 — Phin loc tur.
5 — Van diéu chinh hoi. 15 — Téi di€m boi tron.
6 — Phin loc tir. 16 — Ong d&n dau tran.
7 — Hoi cap cho bom diu nhon. 17 - Loc dau.
8 — Bau lam mit. 18 — B0 diéu tdc.
9 — DAau tdi két treo. 19 — TA4m ngin loc nudc.
10 — Chi bdo mic diu. 20 — Dau vé két.

DAu nhon tir két treo 13 (con goi 1a két trong luc, két tudn hoan) dudi tic dung clia thé
ning, tu chdy qua cic phin loc tir kép 14 t6i cic diém bdi tron trong tudc bin. Sau khi boi
tron dau ban theo dudng 20 vé két dau ban.
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DAu trong két dau ban dudc loc nu6e 14n vao trong qud trinh bdi tron biing cdc tAm ngin
loc nuéc 19. Dau sau khi loc duge bom 3 hodc bom 2 bom qua bau loc 1, bau loc 6, bau
lam mat 8 va theo dudng dng 9 vé lai két treo 13.

Thiét bi loc ddu 17 c6 tic dung loc ddu trong két diu ban hoidc loc diu ban x4 tir két
treo xuong.

c. Hé thong boi tron tuian hoan (bdi tron cudng biic)
Hé thong boi tron tuan hoan kiéu 4p luc dugc thé hién trén hinh 3.68.
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Hinh 3.68. H¢ théng boi tron tudn hoan kiéu dp luc.

]

Trén hinh 3.68 ta co:

1 — Phin loc. 10 — Ong x4 khong khi.
2 — Bom dau nhdn lai b&i dong co dién. 11 — Ham dau.

3 — Bom dau nhon lai b3i dong cd hoi nuéc. 12 - 6ng x4 khi.

4 — Van an toan. 15 — Té6i di€m boi tron.
5 — Van diéu chinh hai. 17 — Loc dau.

6 — Phin loc tir. 18 — B diéu tdc.

7 — Hoi c4p cho bom dau nhon. 19 — TAm ngin loc nudc.
8 — Bau 1am mit. 20 — Dau vé két.

9 — DAu tir bo diéu toc téi.

3 hé thong nay khong c6 két treo, ddu boi tron dude bom diu nhon cip truc tiép t6i cdc
di€m boi tron.

Nhugc diém cda hé thong nay 1a trong trudng hdp héng bom diu nhdn hoic bom dau
nhon ngiing 1am viéc dot ngdt thi khong cé dau nhdn dy trit d€ boi tron. PE khic phuc diéu
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nay c6 thé st dung binh tich niing c6 tic dung cung cidp diu nhdn trong trudng hgp bom diau
nhon bi sy c6. Nguyén ly hoat dong cda binh tich niing gidng nhu nguyén 1y hoat dong clia
céc hydrofor.

III. Hi. THONG HAM SAY TUOC BIN
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Hinh 3.69. H¢ thong ham sdy tudc bin

1,3, 4,5 - Céc dudng 6ng din hoi. 2 — Hop van
TCA — Tudc bin cao 4p. TTA — Tudc bin thap 4p.

N&u cap hdi vao tudc bin § trang thdi ngudi lanh, sau thdi gian dirng 1am viéc 1au ngay
ca tudc bin s& néng dan 1én. Qué trinh tudc bin néng 1én xdy ra khong déng déu, & cdc tang
diu tudc bin néng nhanh hon va néng nhiéu hon, § cdc ting cudi nhiét d6 hoi gidm nhiéu
nén cic chi ti€t & cdc ting cudi cla tudc bin néng 1&én chim hon va it hon. Do dé mifc do
gidn nd nhiét clia cdc chi ti€t trong tudc bin ciing khdc nhau, 1am thay ddi khe hd doc truc,
khe hé huéng kinh trong tudc bin. Ngoai ra gidn nd nhiét clia thian va réto rat khdc nhau, do
than va roto khic nhau vé khdi lugng va diéu kién dudc sdy néng. Rdoto dude bao boc bdi
dong hoi rat nhanh va déu khip, con thin chi ti€p stic v6i hoi & bén trong, do d6 rdto dude
sy néng nhanh hon, vi vay khi khéi dong khe hd huéng kinh & cdc cdnh dong, & bo lam kin
truc sé gidm di, cling tuong tu nhu vy khe hd hudng truc ciing gidm di. Do d6 trudc khi
khdi dong tudc bin cin phai sdy néng tudc bin, d€ ting nhiét do clia cdc chi tiét trong tudc
bin 1én tir tir v ddng déu bing hé thong hoi ding dé€ siy néng.

Viéc sdy néng tudc bin dugc thyc hién tir 20+-60 phiit. Tudc bin cao 4p thuéng dugc sdy
néng dén 80+100°C, tudc bin thap dp thudng dugc sdy néng dén 70+90°C.
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Qui4 trinh sdy néng tudc bin ¢ vai trd vo cling quan trong trong khai thic hé dong luc
tudc bin hdi nuéc tiu thuy, néu tudc bin khong dudc sdy néng trude khi khdi dong thi hau
qud sé& vo ciing 16n, thim chi c6 thé 1am v& tudc bin.

IV.HE THONG XA NUGC PONG TRONG TUOC BIN

‘ 3
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Hinh 3.70. Hé thong xd nudc dong trong tudc bin
1,2,3,4,5 - Cdc dudng 6ng x4 nudc dong tif tudc bin cao 4p.
6,7, 8 — Cédc hop van xa nuéc dong.
9, 10 - C4c dudng 6ng x4 nudc dong tir tudc bin thap 4p.
11 - Pudng dng x4 nudc dong chinh.
12 — Pudng 6ng x4 nudc dong tlr tudc bin Iui.
13 — Van x4 nu6c dong chinh (van mot chiéu).

Hé thong x4 nudc dong tir tude bin c¢6 nhiém vu x4 cdc hat nudc ngung tu trong tudc
bin, nhat 1a trong giai doan hAm sdy tudc bin va khi tudc bin 1am viéc & ch&€ do nhd tai. Hé
thong x4 nudc dong tir tudc bin phdi dudc md dinh ky khi chuidn bi dwa tudc bin vao lam
viéc, va khi dirng tudc bin. Khi vong quay cta tudc bin di ting 1én dat dé€n vong quay dinh
mtc phdi déng hé thong x4 nudc dong tir tudc bin d€ tranh mAt nhiét va mat hoi cla tudc
bin. P&i véi tudc bin 1am viéc v6i hoi bdo hoa, thudng thi€t k& hé théng xa nudc dong lién
tuc trong tudc bin, nhat 12 & cdc ting cudi.
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CHUGNG 10. KHAI THA C HE PONG LUC HOI NUGC TAU THUY

Khai thdc hé dong luc tudc bin hdi nude tAu thuy bao gdbm céc giai doan sau:
- Chudn bi dua tudc bin vao hoat dong.
- Van hanh khi tau chay.
- Dirng tudc bin.

I. CHUAN BI PUA TUOC BIN VAO HOAT PONG
Chuén bi dua tudc bin vao lam viéc bao gdm céc budc sau:

1. Kiém tra bén ngoai tudc bin

Ta phdi tién hanh ki€m tra cdc thi€t bi clia tudc bin trude va sau khi dua tudc bin vao
lam viéc, nhu:

- Kiém tra cdc thiét bi do ludng, ki€m tra 1ip trén than tudc bin va hop s6 nhu cdc nhiét k&,
ap k&, toc do k€ v.v...

Ap k& khi théng vé6i khi quyén phai chi gid tri ‘0’. Téc dd k€& khi tiu dirng phai chi 0
vong/phiit, khi dong khé vao kinh t6c do k& kim chi sé dao dong.

- Po cédc khe hé doc truc, khe hd huéng kinh clia tudc bin. K&t qua do phai dudc ghi vao
nhat ky mdy va nhit ky ki€m tra va cdc khe hd phai nim trong pham vi cho phép.

- Khéi dong bom dau bdi tron cho tudc bin.

- Diing mdy via d€ via mdy vai 1an, trong thdi gian via mdy phai theo dbi t3i trong clia may
via, thong qua dong hd do dong dién clia may via.

Khi tdi ciia mdy via qud 16n, dong dién tiéu thu cia mdy via qud 16n, phai dirng mdy via
va ki€m tra tim nguyén nhan va khic phuc. Nguyén nhin tdi ciia mdy via qud 16n c6 thé do
bac bit chan vit bi siét qua chit, c6 thé bi ket phan dong véi phan tinh cda tudc bin, c6 thé
do nudc dong trong tudc bin, c¢6 thé do muc i & ¢6 truc tudc bin v.v...

- Kiém tra sy hoat dong ciia cdc van déng nhanh, van mand chinh, van mand phu bing
cdch md hét cdc van ny sau d6 déng lai. Khi ki€m tra cdc van mano phdi déng van cip hdi
chinh lai @€ khong 1am quay tudc bin.

2. Pua hé thdng dau béi tran vao lam viéc
Khi dwa hé thdng dau bdi tron vao lam viéc, ta can phaii:
- X4 cin ddy, x4 nu6c § cdc két dau tuan hoan (két treo).
- Kiém tra miic ddu nhon trong két, néu thiéu phai bd xung.
- Truéc khi khdi dong hé thdng, diu nhdn phdi dudc loc k§ cang.
- Khdi dong bom diu nhdn va dua 4p suit ddu nhon dén dp suit cong tdc. Khi d6 phai ki€m
tra d6 kin ctia hé thong dau nhon, ki€m tra cic dung cu do ctia hé théng dau nhon, ki€m tra
xem phin loc c6 sach hay khong, thong qua chénh 1&éch 4p suat dau truc va sau phin loc.

3. Pua bau ngung vao hoat dong
Quy trinh dua bau ngung vao hoat dong bao gdm céc budc:
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- Khéi dong bom tudn hoan, sau d6 khdi dong bom nuéc ngung & tdc dd thap.

- Khéi dong bom hiit chan khong, tao chan khong & bau ngung, dé€ d6 chan khong dat 2/3
gid tri cong tdc. Khi 4p sudt binh ngung gidm, thi 4p suat trong than tudc bin, nhit 1a trong
tudc bin thap 4p cling bit dau gidm, do d6 dé tranh tudc bin hit khong khi vao trong giai
doan nay, phd huy chin khong di tao thanh & bau ngung, ta phii cAp hoi vao bao hdi 1am
kin tudc bin truéc khi gidm 4p suat binh ngung.

4. HAm néng tudc bin

Cong viéc quan trong nhit truéc khi dua tudc bin vao hoat dong 12 hAm néng tudc bin.
HAm néng tudc bin nhim muc dich tr tir dua tudc bin t6i gan vé6i dicu kién 1am viéc nhat,
dé€ tranh tng sudt nhiét khi khéi dong tudc bin. Hdi siy néng tudc bin c6 thé duge din vao
theo cic dudng Ong riéng biét (néu trong két cau c6 dudng 6ng siy hdi), c6 thé dudc din
vao theo dudng ciAp hoi chinh, theo van mano. Khi siy néng tudc bin, tudc bin phdi quay.
Thoi gian siy néng tudc bin dugc hing ché€ tao tudc bin quy dinh mot cdch chinh xdc va
thudng bing 15 dén 30 phiit.

Trong thdi gian sdy tudc bin 4p suat & binh ngung duy tri cao hon 4p suat dinh mitc mot
it.

Thai gian két thic hAm sdy tudc bin va nhiét dd dat dugce sau khi hAm siy tudc bin phai
dudc ghi vao nhit ky mdy.

1. VAN HANH TUOC BIN TRONG THOI GIAN LAM VIEC

Sau khi hAm néng tudc bin, m3 van manc chinh dé€ khdi dong tudc bin, ghi thdi gian
mand, loai mand vao nhat ky may.

Ting dan téc d6 quay cida tudc bin dén gi4 tri yéu cau, phai rat thin trong khi ting toc
dd quay cia tudc bin, d€ tranh giin nd nhiét 1am ket phan dong va phan tinh cla tudc bin.
Tuyét doi khong duge dot ngdt ting dp sudt va nhiét do hoi. Khi ting tdc dd quay clia tudc
bin ma ¢ rung dong manh thi phai gidm vong quay cho tdi khi rung dong d6 mat di, sau
5+10 phiit ti€p tuc ting lai vong quay. Sau 2 d&n 3 1an ting vong quay ma rung dong khong
mat di, thi phai dirng tudc bin, tim nguyén nhan va khic phuc, r6i mdi khéi dong lai.

Trong thdi gian ting vong quay clia tudc bin cin theo dbi:
- Céc ti€ng 6n la & tude bin va hop so.

- Rung dong cta tudc bin.

- Nhiét do hoi vao bau ngung.

- Do gidn dai clia roto va dan nd nhiét clia than tudc bin

- Theo ddi hé thdng bao va hiit hoi.

- Hé thong x4 nudc dong & than tude bin va dng dan.

- Nhiét do & cdc 6 d3, 8 chin.

- Ap suét va nhiét dd dau boi tron.

Sau khi vong quay cda tudc bin da dat gid tri yéu ciu, déng van x& nudc & cdc tang dau
clia tude bin 1am viéc vdi hoi qué nhiét, cdc van x4 nudc & cdc ting cudi cla tude bin lam
viéc vdi hoi bdo hoa 4m can phdi dudc md. Can phai chi ¥ riing khong c6 hé thong x3 nudc
nio c6 th€ x4 nhanh dudc hét lugng nudc cé trong tudc bin khi khdi dong, do d6 cAn phai
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tuyét doi tranh khong d€ tudc bin bi thuy kich, tranh khong d€ nudc bi cudn theo hdi vao
tudc bin.

Trong thdi gian tudc bin 1am viéc can phdi theo ddi, ki€m tra cdc thong s nhu: tdc do
quay ctia tudc bin; 4p suat hdi, nhiét d6 hoi vao va ra tudc bin; d4p suat diu bdi tron; nhiét
do dau béi tron. Kiém tra su 1am viéc cia bau 1am mat dau nhon, do sach ctda dau nhon, do
sach clia cdc phin loc dau, kiém tra mifc dau nhdn trong cic két. Kiém tra sy lam viéc cia
binh ngung, ki€m tra sy lam viéc cda cdc bo 1am kin diu truc. Kiém tra khe hd tudc bin
V.v...

Vong quay ciia tudc bin dudc do bing tdc do k&, vong quay cla tudc bin 13 thong s6 thé
hién gan ding nhat cong suit phdt ra cda tudc bin va 1a thdng s6 rit quan trong trong khai
thdc hé dong luc tudc bin hdi nude tau thuy.

Ap suit hi cong tic dudc do § cdc vi tri: sau by qué nhiét, truéc van mand chinh, truée
ong phun cia ting tht nhat, trong tang tudc bin tai vi tri trich hoi t6i bd hdi nhiét, tai budng
hoi clia ting diéu chinh, tai ctta vio bau ngung v.v.... Po 4p suit hoi & cdc vi tri nay cho
phép ngudi van hanh dinh gid ding chit lugng lam viéc cia tudc bin va cla cd hé dong
luc.

Nhiét d§ hoi dugc do G cdc vi tri: sau bd qua nhiét, trudc van mand chinh, trong téng
tude bin tai vi tri trich hoi t6i bd hdi nhiét, v.v....

Do sai léch 4p suat cho phép trong khai thac 12 5%, nhiét 6 1a 10+15°C .

Thudng xuyén theo doi hdi trong cdc ting trung gian, cdc khoang trich hoi, theo ddi 4p
sudt hoi trong cdc bao hdi lam kin.

Khi @6 chan khong trong binh ngung gidm di phai ti€n hanh ki€ém tra hé thong 1am kin
tudc bin va ti€n hanh ki€m tra do kin clia tudc bin, kiém tra d6 kin ciia binh ngung, kiém tra
cac bon hit chan khong. Khi ham Iugng 6xy trong nudc vudt qua 0,05+0,1 mg/l, thi chitng
t6 khong khi bi do lot vao hé thong.

Ap suat va nhiét do dau bdi tron dugce do & trude cdc di€m boi tron, dp suat dau bdi tron
phdi nim trong gidi han quy dinh, nhiét do diu boi tron sau cdc & d5 bing 50+55°C va
khong dudc ting 1én d&n qud 70°C. Nhiét d6 diu bodi tron sau sinh han ddu nhdn bing
40+45°C.

Do sach ctia diu nhdn phai dugc kiém tra hang ca tryc. DAu nhdn trong hé dong luc
tudc bin thudng bi 1an nudc, nén phai thudng xuyén xa nudc cho diu nhdn bdi tron. Nudc
14n vao diu nhon c6 thé tir bAu 1am mat dau nhdn, cé thé tir cdc bao hoi 1am kin, vi vay
phdi duy tri 4p suit dau nhdn trong bau sinh han 16n hon 4p suit nuéc 1am mat, duy tri khe
hé clia cdc bo 1am kin ki€u khuit khiic khong 16n qud, duy tri 4p sudt hoi dé€n cdc bao hai
lam kin khong 16n qua.

Kiém tra do sach ctia phin loc ddu nhdn, thong qua dd sut 4p ctia ddu nhdn qua phin loc.
Néu dd sut 4p ctia dau nhdn qua phin loc qud 16n, c6 nghia 13 phin loc di bi ban, khi d6
phai vé sinh phin loc dau nhon. Khi vé sinh phin loc dau nhdn phai ki€m tra ky cdc cin ban,
cdc mat kim loai, sy c6 mit clia cac mat kim loai thé hién qud trinh mai mon qué nhanh cia
céc bac dd, bac chin truc tudc bin, clia cdc banh ring bo gidm toc.

Phdi thudng xuyén ki€m tra chit lugng diu nhdn boi tron, phai thay dau nhdn néu: khi
chi s6 axit 16n hon 1,5mg KOH/1g dau nhdn, khi ham lugng nudc vugt qua 0,1%, khi mau
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clia diu nhon thay ddi, khi do nhét ting hon 25% gid tri quy dinh, khi cdc thanh phan bin
VUGt qud cdc gid tri cho phép, khi ddu nhdn bi ldo ho4.

DAu nhdn bi 130 ho4 13 do cdc nguyén nhin sau:
- do 6xy tur khong khi sam nhép vao,
- do ham lugng nu6c, ham lugng cin ban xAm nhap vao ddu nhdn qud 16n,
- do nhiét dd dau nhon thay dsi thudng xuyén. Nhiét do dau nhon cao va hé sd tuan hoan
ctia diu nhon qua hé thdng 16n 1am ting nhanh qud trinh 130 hod ctia dau nhdn boi tron.

Theo dbi sy hoat dong cia cac thiét bi trao d6i nhiét, ciia bo khir khi cla cdc thiét bi
lién quan nhu thi€t bi chung cat nudc ngot v.v..., viéc trich hoi chi ti€n hanh khi tudc bin da
1am viéc On dinh.

Theo ddi sy 1am viéc clia bau ngung chinh, nhat 13 sy kin khit cia thiét bi, qua thong s&
do chan khong ctia biu ngung. N&éu ham lugng mudi trong nudc ngung ting 1én, nguyén
nhan cé thé 1a do bau ngung bi thing va nudc bién 1am mdt do lot vao phian nudc ngot
ngung tu.

Chd ¥ nghe ti€ng dong la, khi tudc bin lam viéc.

Kiém tra 4p sudt hoi vao va ra bo 1am kin tudc bin.

Thudng xuyén ki€m tra vi tri ciia truc tude bin so vdi than tudc bin, ki€m tra cdc khe hd
huéng truc va khe hé huéng kinh clia tude bin.

III. DUY TRi TUOC BIN G TRANG THAI SAN SANG LAM VIEC (TRANG THAI
STANBY)

Duy tri tudc bin § trang thdi sin sang lam viéc ‘stanby’, nhim ddm bdo ludn khdi dong
dugc tudc bin trong thdi gian ngidn nhat. C6 thé duy tri trang thai ‘stanby’ trong mot gid,
trong 1/2 gid va trong bat cit ldc nao.

Quy trinh duy tri trang thdi sdn sang lam viéc ‘stanby’ la:

- Sau khi d6ng van mano d€ dirng tudc bin, ngudi ta md mot it van mano d€ dua mot lugng
hoi nhé vao tudc bin, dm bdo cho roto tudc bin quay that chim.

- M§ tat cd cdc van x4 nu6e & than tudc bin.

- Gidm va sau d6 ngiing cAp nuSc 1am mat t6i sinh han dau nhon. PAm bdo nhiét do dau
nhdn khong gidm xudng dudi 40°C.

- Cho tudc bin quay trong thdi gian 2 dén 3 phit, d6ng van mand lai d€ ditng tudc bin. Sau
10+15 phit dirng tudc bin, lai via mdy quay tudc bin trong vong 2 dén 3 phit. Chid § nghe
ti€ng dong la.

_ Quay tudc bin ti€n sau d6 quay tudc bin i véi toc dd toi thiu.

- Néu qué 15 phit ma khong cho tudc bin 1am viéc thi déng van mand lai. Via mdy bing
mdy via, sau 1+2 gid lai via mdy biang hoi.

- Phai duy tri 4p sudt diu nhdi trong pham vi quy dinh.

IV. DUNG TUOC BIN

Sau khi két thiic mano va dudc 1énh tir budng 14i ditng tudc bin, déng van mand chinh,
md cdc van x4 nudc clia tude bin. Mot phan cdc van x4 nudc c6 thé da dude md ngay trong
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thdi gian mand, vi vay trong khi ditng tudc bin phdi mé mét cdc van x4 nudc dong con lai.
Néu c6 1énh ctia budng 14i thi phdi duy tri tudc bin & trang thdi sdn sang 1am viéc.

Trong thdi gian tudc bin ngudi di thudng xuit hién cdc ¥ng xuat nhiét, cling nhu trong
thdi gian hAm néng tudc bin. Thdi gian 1am ngudi tudc bin kha dai va phu thudc vao loai
tudc bin, phu thudc vao nhiét dd qud nhiét clia hoi. Nhiét do qud nhiét clia hoi cang 16n,
thdi gian 1am ngudi tudc bin cang dai, thdi gian 1am ngudi tudc bin thudng bing 24 gid dén
36 gid k€ tir khi thyc hién mano dimng tudc bin. Trong thdi gian 1am ngudi tudc bin, néu truc
tudc bin khong quay thi qud trinh 1am ngudi tudc bin s& dién ra khong déu, phan dudi tude
bin nhiét do s& thap hon phan trén tudc bin (do khong khi néng dudc ddy 1én phia trén),
chénh 1&ch nhiét do phan trén va phin dudi tudc bin ¢ thé 1én d&€n 60°C. Do phan dudi ciia
tudc bin ngudi nhanh hon, nén phan dudi cia truc tudc bin ciing ngudi nhanh hon, lam cho
phin duéi cla truc tudc bin bi co lai nhiéu hon so v6i phan trén, do d6 truc tude bin bi vong
1én trén. Qud trinh 1am ngudi tude bin khi truc khong quay va khi truc quay dinh ky thé
hién trén hinh 3.49.

1 — Qua trinh nguoi dan cda truc tudc bin khi khong quay.
2 - Qud4 trinh ngudi din cilia truc tudc bin khi quay dinh ky.

Bé véng cia truc tudec bin [mm]

0,25
-

A

’ - 1

0,10 7 NEREES

0,05 . - !

2 4 6 |3 10 12 14 16 18 30 22 24 26
Ditng tudc bin fa Thoi gian [h]
%

Hinh 3.71. Qud trinh lam ngudi tudc bin.

N&u truc tudc bin ngudi dn ching ta quay di mot gée 180°, thi phan dudi cla truc ngudi
nhanh hon sé& quay 1én trén & phan néng hon va ngudgc lai, 1am cho d6 véng cda tudc bin bi
hdm lai va ¢ng sudt nhiét s& 1am cho truc tudc bin thing ra. Truc tudc bin duge lam mat
bing cdch niy, sau thdi gian t,, t, s& c6 d6 vong nhd nhu tai thdi di€m ding tudc bin.

Sau khi ding tudc bin 24h phdi do khe hd huéng kinh, khe hd huéng truc clia tudc bin.
K&t qua do phdi dugc ghi vao nhat ky mdy. Sau 2+3 ngay phdi x4 khi cho tudc bin, bing
cdch cho bom chan khong 1am viéc va quay truc di 1/3 vong, cAp diu bdi tron vao cd truc.
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CHUGNG 11. CAC SU CO THUONG GAP VA BIEN PHAP KHAC
PHUC

I. CACSU CO THUONG GAP
Trong qué trinh 1am viéc cla tudc bin thudng gip cdc su cb sau:
- Tudc bin ¢6 ti€ng gd la.
- Tu6c bin bi thuy kich.
- Tudc bin bi rung dong manh.

1. Tudc bin ¢6 ti€ng go la

Phai thudng xuyén ki€m tra ti€ng gd la cda tudc bin, ki€m tra ti€ng gd la cia tudc bin
cling dugc thyuc hién khi thay ddi tdc do clia tudc bin. Viéc ki€m tra nhitng ti€ng go la cla
tudc bin ddi hdi ngudi sit dung phdi c6 nhiéu kinh nghiém trong khai thac, van hanh may.
Ti€ng dong la bén trong tudc bin thudng giy nén bdi phin dong clia tudc bin bi vuéng vio
phan tinh cla tudc bin.

Nguyén nhin lam phan dong tudc bin vuéng vao phan tinh clia tudc bin gdm:
- Dao dong clia cdnh va cida truc tudc bin.
- Cdc lién két ¢d dinh cdnh, vanh kin, vanh khi ¢an hdi bi n6i 18ng.
- C614n cdc tap chat co hoc trong hoi nuéc.
- Bién dang trong tudc bin v.v...

2. Va dap thuy lyc
Va dap thuy luc bén trong tudc bin thudng xay ra khi:
- Gidm nhiét d6 hoi, gidm vong quay cta tudc bin.
- Do hoi § bo 1am kin.
- Cdc hat nudc va hoi &m bi ving ra tir cdc bd 1am kin & tudc bin cao 4p.
- Nhiét do ctia bé chin tang.

Va dap thuy luc gy nén cdc hau qué vo cling 16n nhu: giy cdch, hu héng cdnh tudc bin;
lam chdy I6p 16t bac chian chén vit.

Va dap thuy luc c6 thé x3y ra trong thdi gian khdi dong tudc bin, ciing nhu trong thdi
gian 1am viéc 6n dinh clia tudc bin. Va dap thuy luc xdy ra trong thdi gian khdi dong tudc
bin 12 do khong x4 nuéc t6t cho hé théng, hoic do ting tdc do tudc bin ddt ngdt, cé nghia 1a
ting lugng hoi cAp vao tudc bin dot ngdt. Va dap thuy luc x4y ra trong thdi gian 1am viéc dn
dinh ctda tudc bin 1a do hién tugng soi trao trong ndi hoi gdy nén, khi d6 muc nudc trong ndi
hoi dang cao hon muc nudc cong tédc va cdc hat nuée bi cudn theo hdi vao tude bin gay nén
va dap thuy lyc trong tudc bin. Do nu6e bi cudn vao trong tudc bin nén canh tudc bin c6 thé
bi ngdp trong nudc 1am ham chuyén dong cda cdnh, lam téc dd quay clia tudc bin bi gidm,
lam ting dao dong va ti€ng 6n cida tudc bin.

Nudc cudn theo hoi vao tudc bin con gy nén cdc ném nuéc  cic canh din 1am nghén
dong chuyén dong clia hoi va khi dong hoi ddy cdc ném nudc ra khdi cdnh din s& giy nén
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céc va dap thuy lyc. Khi tudc bin 1am viéc cdc hat nudc dudc ving ra véi van téc 16n, 1am
ting ddng k€ dp suat tic dong 1én vé tudc bin, c6 thé gdy nén ro ri & cic mdi noi.

Khi dong hoi ddy ném nudc & cdnh din sé& 1am ting 4p suat & trudc tAng tude bin va lam
gidm 4p suat sau ting tudc bin, 1am ting luc doc truc, 1am ting phu tdi clia bé chin truc
tude bin, ¢6 thé 1am chdy 16p vat liéu 16t clia bé chin.

Khi phat hién ra c6 va dap thuy luc hodc ngay ca khi c6 biu hién xuat hién cé cic va
dap thuy lyc ngay 1ap tic phai dirng tudc bin d€ tranh cdc hau qua nghiém trong.

3. Dao dong ctia truc va canh tudc bin
Cédc nguyén nhin giy ra dao dong cila truc va cdnh clia tudc bin:
- Do cong truc chan vit, hodc gy canh chan vit.
- Docdc 5 dadbi héng, do truc bi bién dang hoic do bdi tron kém.
- Do nuéc bi cudn theo hoi vao tudc bin.
- Do bién dang truc hoidc vé tude bin khi him sy tudc bin khong déu.
- Do truc tudc bin va hop gidm tdc khong ddng tim.
- Do céc canh nhon ctia cdc bd 1am kin ki€u khiic khuyu ty vao truc.

Pé tim ra nguyén nhan gdy nén dao dong clia truc va canh tudc bin, phai gidm vong
quay tudc bin, cho dén khi khong con dao dong nita, sau d6 x4 nudc dong, ki€m tra nhiét
dd, ki€ém tra trang thdi clia cic bé d3, kiém tra nhiét dd cda bd 1am kin truc tudc bin. Sau
1015 phiit ting vong quay cia tudc bin d&n gid tri ban dau, sau d6 lai cho ting thém mot
it. N&u sau khi ting lai vong quay ctda tudc bin ma dao dong khong sdy ra, hoic chi sdy ra
khi ching ta cho vudt tdc tudc bin, thi lai gidm vong quay tudc bin, lip lai cdc buéc nhu
trén, sau d6 lai ting vong quay tudc bin 1&n gi4 tri ban dau. Néu trudng hdp dao dong khong
mat di thi phai dirng tudc bin va ti€n hanh kiém tra k§ cang tudc bin.

I. KIEM TRA TUOC BIN
Ciing nhu céc thiét bi tAu thuy khéc tudc bin hoi tiu thuy ciing phai thudng xuyén tié€n

hanh ki€m tra thudng ky va kiém tra ding kiém.

Kiém tra ding kiém do co quan Ping ki€m gidm sit va ki€m tra. Cd quan Ping ki€m dua

ra cdc yéu cu cu thé dé€ kiém tra.
Chii TAu phdi chudn bi cho cd quan Ping ki€m ki€m tra tudc bin & trang thdi thdo rdi.

Trong thdi gian kiém tra ding kiém, Ping ki€m vién phai kiém tra dugc:

- V4 tudc bin, cdc bac truc tudc bin.

- Hop van chinh, cdc van, cic dudng 6ng hoi. Khi cin thi€t Ping kiém vién c6 thé yéu
cau thtt kin cdc chi ti€t nay.

- Bénh tinh, cdnh huéng va céc thi€t bi lam kin bén trong va bén ngoai.

- Truc tudc bin & trang thdi thdo rdi, bdnh dong, cdnh dong, vong lam kin cdnh, vong cd
dinh khit dan hoi cdnh.

- C6 truc tudc bin, bé d3 chin.

- Binh ngung, cdic mdi ndi clia dng 1én mit sang. Néu ding ki€m vién thay can thiét c6
thé yéu cau ki€m tra thuy lyc binh ngung theo diing cdc quy dinh ctia Ping ki€m.

- Cdc thi€t bi bdo vé tudc bin, thi€t bi bdo dong va diéu chinh cda tudc bin.
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- Va tit ca cdc chi ti€t khac ma Ping kiém vién thiy cAn phdi kiém tra.
Trong thdi gian kiém tra ding ki€m tudc bin cin phai ki€m tra k§ bd gidm tSc-ly hop,
bao gdm:
- Kiém tra than bd gidm tdc, kiém tra bé d& bo gidm tdc - ly hgp.
- Kiém tra giing kin ctia bo gidm tdc - ly hop.
- Kiém tra c6 truc ctia bo gidm tdc, ki€m tra vat liéu 16t clia cic bac d bo gidm toc — ly
hop.
- Kiém tra cdnh bom thuy lyc.
- Kiém tra tinh trang va dn khdp clia cdc banh ring bo gidm toc.
- Kiém tra céc chi tiét ma sit.
- Kiém tra hé thong thuy lyc diéu khién cda bd gidm toc - ly hop.
- Kiém tra tit c cdc chi ti€t ma Ping ki€m vién yéu ciu.
Tru6ce khi dua tudc bin vao ki€m tra ding ki€m cin phdi xdc dinh 16 vi tri 10 ri hdi va
diu nhdn, do cdc khe hd cda tudc bin, xdc dinh cdc thong s6 1am viéc cla tudc bin nhu:
- Ap suit va nhiét do hdi trudc tudc bin, trong ting diéu chinh, trong dudng 6ng trich hoi
ctia tudc bin, do chan khong cta binh ngung.
- Ap sudt diu nhdn trong céc bé dd va trong hé thong diéu khién, nhiét do dau nhon vao va
ra cic bé dd tudce bin.
- Nhiét d§ nudc lam mat vao va ra binh ngung.
Néu sau khi kiém tra, du ki€n c6 stra chita tudc bin phai xdc dinh lugng tiéu ding hdi,
d€ c6 thé ki€m chitng véi lugng tiéu ding hoi sau khi sifa chifa.
Tru6e khi ki€m tra ding ki€m cin phai ki€m tra chat lugng ddu nhdn boi tron va ki€m
tra chat lugng nudc ngung. N&u diu nhdn c6 14n cdc tap chit vuot qua gid tri cho phép va
dd nhét cda dau nhon ting qud 25% gid tri dinh mifc thi phdi thay mdi dau nhon.
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