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Chuong 1. PAI CUONG VE BUONG LUA

1.1. Chay - hinh thirc bién ddi niing hrong dau tién
Hoéa nang — Nhiét nang — Co nang — Di¢én nang
1982: 8410.106 tan NLTC, trong d6

Than: 32% Nguyén tu: 1,5%

Dau mo: 42,2% Thuy dién va khac: 2,4%

Khi dot: 21,9%

Hi¢u qua su dung: 20% — KTC v6 cung quan trong




1.2. Budng lira - thiét bi TPN v6i nguon nhiét bén trong
* Phan b6 nhiét d9 trong TBTPN

X < L

:\ ' | budng lira
chat thai nhiet !

' chat
chat nhan nhiét A" _/nhannhiét
l
— X ™ XtFmax — X
L) 1|

Phan bo nhiét do trong TBTDN cung chiéu co
va khong c6 ngudn trong




- Diéu chinh nhiét d6 thdng qua diéu chinh gt chay (hinh déang,
kich thudc BL, tinh chat nhiét Iy cua tuong BL, cach bo tri vat
nung, chat tai nhiét, loai va s6 luong ngon lira, hinh dang ngon
lira, d0 chay hét va do den, két cau vOi phun, tan dung nhiét thai

va nung nong so bo khdng khi).




1.3. Cac qua trinh trong budng lira

1. Hon hop; 2. Nung néng; 3. Phan ung; 4. Truyén nhiét
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Truoc BL Buéng lira (BL) Sau BL

Cac phuong thirc t6 hop cac qua trinh co ban trong budng ltra

Phuong an, thidu ©;
Qua trinh, thi du @
Ciing CO thé xay ra mot phan @
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Dién bién qu4 trinh hon hop va chay
theo chi€u chuyén dong cua dong

x = 0: bat dau buéng lira, L: chiéu dai ngon lira




1.4. Can bang nhiét va hiéu suat budng lira
Qc=Qnt Quwt Qa
Qc = Mg(Hy + Cpglg) + M Coyly + MyCopmty
Qn = kKFAt,
Qw = kw Fw Aty
Qa=Mp Coata

Hiéu suat toan phan: Ny = QOn/ Qc

Hiéu suat buong hira: n; = (Qy + Quw) / Qc




Chuwong 2
NHIEN LIEU VA QUA TRINH CHAY NHIEN LIEU

2.1. Nhién liéu, thanh phan va tinh chat
a. Thanh phan ciia nhién ligu

Ky hiéu Cac nguyén to
C H O N S A W
h thanh phan hivu co
c thanh phdn chay
K thanh phan kho
d thanh phan dung

- Céc hé s6 chuyén d6i thanh phan.

- Nhién liéu khi: ¢ (g/m® khi kho)
Thé tich hoi nudc trong 1 m3 khi am
H,0% = 100 ¢, / (803,6 + o) %




b. Nhiét tri cua nhién liéu

- Pinh nghia.
- Nhiét tri trén Hy : tg,, = t° (25°C), nude ngung tu.
- Nhiét tr1 dudt H: ho1 nude khong ngung tu
Ho=H, + rmyyo
O 25°C: r= 2442 5kJ/kg
- Xac dinh nhiét tri:
H,: bom calorimet

H,: dua vao Hy va my,q




Cong thirc thwe nghi€ém:
* Ran, long (kJ/kg)
H, = 418,6.[81,3C + 297H + 15N + 45,6S - 23,50]
H, = 418,6.[81,3C + 243H + 15H + 45,65 - 23,50 - 6W]
* Nhién liéu khi, [kd/m3]
Ho = 418,6 .{30,2 [CO] + 30,5 [H,] + 95 [CH,] + 166 [C,H]
+ 237 [C4Hg] + 307 [C,H40]+377 [CsHy,]
+150 [C,H,]+220 [C5H,] + 290 [C,Hg] + 360 [CsHy,]
+ 350 [CsH¢] + 61 [H,S]}
Hu = 418,6 . {30,2 [CO] + 25,8 [H,] + 85,5 [CH,] + 155 [C,Hq
+ 218 [C4Hg] + 283 [C,H1,]+349 [C:Hy,]
A =1141 [C,H,]+205 [C3H¢] + 271 [C,Hg] + 337 [CsH ]

+ 335 [CHg] + 56 [H,S]}




2.2. Nhién liéu khi

a. Phan loai

* Theo nhiét tri thap (Ho < 9 MJ/m?3), nhiét trj trung bin
(9+15), nhiét tri cao (15+23) va khi nguyén chat (> 23).

* Theo nguon goc:
Khi 10 cao (3,5 MJ/m3); khi 10 sinh khi (5,0); khi 10 hoi
nude (11); khi 10 coc (17); khi ngudng (khi hoa co
ngudng thang & 400°C) (13,5-29); khi d6 thi (khi 10 coc
+ khi ngudong) (19,5); khi thién nhién (35-45); khi loc
dau (40-100).

b. Cac tinh chit

H,, H,, p, ts Xem giao trinh.




2.3. Nhién li¢u 16ng
- Thanh phdn va tinh chét dic trung
EL (=DO), L, M, S (=FO), ES
Tinh chat cia hai loai dau quan trong nhat

Tinh chat Dau EL Dau S
Khoi luong riéng ¢ 15°C  [kg/m3] 860 ~ 940
Piém lura [°C] 55 65
Do nhét dong hoc [mm?/s]
¢ 20°C max. 6 -
¢ 50°C - max. 450
¢ 100°C - max. 40
Ham luong luu huynh %0] max.0,8 | max.2,8
Ham luong nudce %0] max.0,1 | max.0,5
Chat khong hoatan 00] max. 0,05 | max.0,5
 Nhiét tri thap H, 'MJ/Kg] >41,868 | >39,775
“ o tro %] max. 0,01 | max.0,15

Nhiét tri: 39,7 - 42,7 MJ/Kg.



2.4. Nhién liéu rin

P06 am, chat boc, carbon c6 dinh, tro

Nhién liéu| C[%] | H[%] | O[%] | N[%] | S [%]
Thanbun | 40-60| 5-6 | 25-36 1 05-1
Than nau | 68 - 74 6 18 - 25 1 05-1
Than da 84-92| 3-5 2-9 1-15(1-1,5

- Do am (say & 106°C)
- Tro (dot mau ¢ 825 + 25°C): Al,O,; SiO,, CaO, MgO
- Chat boc (nung khong c6 khong khi & 900°C)




2.5. Phan irng chay

a. Chdy dong thé

Hat tich cuc: H, O, OH, CH, CH,

- Phan g xuat phat (sinh ra hat tich cuc tir hat 6n dinh)
- Phan tng day chuyén (so hat tich cuc = const)

- Phan tng phan nhanh (s6 hat tich cuc ting)
- Phan tng tai hop (nguoc lai phan tmg xuat phat).
16 buoc phan wng cua CH,
Phan ra CH,
(1) CH,+OH — CH,+H,0
(2) CH,+H == CH;+ H, (khi du nhién li¢u)
CH,+0 == CH;+ OH (cham)




Cac phan wrng formaldehyd

4 CH;+O0, -~ H,CO+OH (quaH;COO)
) H,CO+OH — HCO +H,0
6) HCO+OH — CO+H,0
(7) CH;+O — CO + ... [thay (4)]
Phan ra CO
8 CO+0OH =— CO,+H

Phan nhanh

— OH+O0
<— OH+H
=— OH+OH




Phén tng diy chuyén

(12) H,+OH <= H+H,0
Phan wrng tai hop
(13) H+H+M _~ H,+M (khi du nhién liéu)
(14) O+0+M — O,+M
(15 H+O0O+M — OH+M
Két thuc
(16) H+OH+M— H,O0+M




b. Chdy khéng dong thé
C+0, —= CO,
C+CO, =— 2CO (phan rng Boudouard)
C + H,0 == CO + H, (phan tng khi nudc)

Hat carbon chua

B g p
'/\ cdc 10 rong log keyr & :
/ " Jaminar {
\ /g
k S >
\ / 1/T

Su phu thudc vao nhiét do
trong do thi Arthenius

Nong d6 oxy

Dién bién phan vmg
khi hat carbon chay

Nong do carbon

Pha I: phin dng héa hoc quyét dinh vén toc¢
Pha II: khuéch tin trong 16 quy€t dinh véin tdc
Pha I11: khuéch tdn qua I6p bién quyét dinh vin toc




Pha | (t < 750°C)
Kng = Km - M¢ [1/thoi gian]

Trong do:

Kng - vdn toc phan vng hiéu qud

K., - khd nang phan vng tinh theo gram coc

Mc - khoi lwong nhién lidu theo don vi thé tich viing phan ing
K., =H.exp(-E/RT)

Trong do:

H - théng so cuia tan sé (thé tich theo khoi lwong va thoi gian)

E - nang luwong hoat hod

R - hang sé chat khi




Pha 11 (t = 750 - 900°C).
khq il km- I\/IC

n - hi¢u Sut sur dung

n=

o, - khoi luong riéng gia dinh (quy vé vt liéu rdn va 16).
Dy - A€ s6 khuéch tan hiéu qua

Pha 111 (t > 900°C)

. ) khq — Ftd' Dhq/8 .
F.; - bé mat tuong doi cua nhién liéu quy vé khong gian phan ung
O - chiéu day mang bién

=L




Péi voi ca 3 pha:

khq —

Phuong trinh chuyén hoa cua 16p nhién liéu duoc dong khi tich
cuc chuyén dong qua véi van toc U:
d(u . c,) = - Kpq Cy dy [mol/s. cm?]
C, - néng do nhién liéu tai X
Khi khdng c6 su thay d6i s6 mol khi, u khdng phu thudc vao c,:
Cy/Co = exp (-Kyg. X/U) = exp (- kg £)
Z = x/u - thoi gian leu ciia khi ¢ trong doan tir 0 dén x




2.6. Ngon Itra phun va cac dac trung cua ngon lw
a. Pai cwong vé ngon lira

b. Cac loai ngon lwra co ban

- Hon hop trude chay tang

Ngon lira

S
Khoi &

]

Bé mit
ngon ltra

Tam x06p —

Nhién li¢u + khong khi Nhién li¢u + khong khi

Ngon lira phang chdy tang (trdi)
va ngon lira Bunsen (phdi)




- Hon hop trude chay roi

- Hon hop trudc mot phan chay tang
- Khong hdn hop trude chay tang
- Khong hdn hop trude chay roi

Bé mit ngon lira
Khoi

Bé mit ngon ltra (n = 1)

TaAm x0p Y

Tam x0O
X ’

Nhién li¢u —» <«—Khong khi

I

Nhién liéu

Khong khi

Khoi

Ngon lita khéng hon hop trude nguoc dong (trdi)




c. Cacdac trung co ban cua ngon lira

- Cau trac va chiéu dai ngon Itra
- Nhiét d0 ngon Itra

- Kha nang btrc xa cua ngon Iura

- B0 6n dinh cuia ngon Iwra




2.7. Tinh chay nhién li¢u

a. Noi dung va gid thiét tinh todn

- Muc dich va noi dung tinh toan (thiét ké, kiém tra)

- biéu kién tinh toan

- Tiéu hao khong khi 1i thuyét va thuc té, hé so khong khi:
A=




b. Chay nhién liéu khi
- Tiéu hao oxy ly thuyét:

O,,=05[CO]+0,5[H,]+ (m+n/4)[C H.]-[O,], mSm?
- Tiéu hao khéng khi Iy thuyet

+ Khong khi kho: |, =4,762 O,

+ Khong khi am:

Do chira hoi: d=0,622 pps/(P-pPs )  ka/kg k

Thé tich hoi nudc chira trong 1m3 khi kho

d' =(29/18)d = 1,611 d, m3/m3k
@ - do am twong doi ciia khéng khi

ps dp suat bdo hoa ciia hoi nudc ¢ nhiét o ciia khong khi [Pa]
lins 2 = (1 + 1,611 d). I, m3/m3




Thanh phén va thé tich san pham chdy é diéu kién tiéu chu

Thanh phan san pham chay khi ), >1

Thanh phan v; [m3/m3 nl] Ngudn goc tir
[CO] chay CO
CO, [CO,] nhién li¢u
>, [C,H.] chay hydrocarbon
[H,O] chay hydro
H,O 2. (n/2) [C H,] chay hydrocarbon
1611d Al khéng khi
SO, [SO,] nhién licu
N [N,] nhién li¢u
2 0,79 Al . khong khi
0, 021 (L-1)1 - khéng khi thira

Vpin = CO + H, + (M + n/2)C_H, + 3,7620,,;, m3/m?
V= Vpin * (7L B 1)|min me/m?




c. Tinh chay nhién ligu rin va long

- Tiéu hao oxy Iy thuyét
O, =22,4(C/12+ H/2 + S/32 - O/16) m3/kg
0. =1,867C+11,2H+0,7S- 0,70

- Tiéu hao khong khi Iy thuyét - tuong tu nhu cho nhién
liéu khi.

- Thanh phan va thé tich san pham chay:




Thanh phan sian pham chay khi A >1

\

Thth m., V,, Ngudn gbc tir
phan kmol/kg m3/kg
CO, c/12 |1,867c chay cac bon
SO, s/32 0,75 chay Iuu huynh
h/2 11,2 h chay hydro
H,O w/18 |1,244 w nhién liéu
- 1,611d, I .. | khong khi
\ n/28 |0,8m nhién li¢u
’ - 0,791 khong khi
- 10,21 (-1) . | khéng khi thira




d. Nhiet do dong swong
- Cua hoi nudc
T =1, (p,) = 3978,205/[23,462 - In(p,) ] - 233,394, °C

- Cua ho1 axit
t; =1+ (290,54 - 30,79Py20+502)P%s02

a =0,0959 + 0,1430p20+s02 - 0,1699p% 1204502




e. Tinh theo két qud phan tich sdn pham chay:
A= 1+(r02/(0’21 ) rOZ))Vmin/Imin
Véinhién liéu ran, long v, /1 . ~ 1
Theo CO,:
A=1+ (rCOZmax/ lco2- 1) Vminllmin
V6i nhién liu ran:

A = IcoomaxdTcoz




- Lugng khong khi va thé tich san pham chay:

+ Nhién liéu ran va 1éng
v=1867C/(rco,*reo) mM3/Kg
V,=V(1-ry+1,244(9H +W))
d=(1,867Cry,/ (rco, + feo) - 0,8N) /0,79 m3/k

+ Nhién liéu khi:
v=(CO+CO,+2>mC_H.)/(rcos + reo + 2mCH.)
| = (vry, - N,) /0,79
| in = V((ryo 7 0,79) - (g, / 0,21) - N,/0,79
Vipo = H, +2n2C_H, + H,S-Vv(ry, + 2n/2 repmn)




f. Tinh nhiét do chay:
- Nhiét do chay Iy thuyét:
lhk + h,,+ H, = v,h
h=cpt
h=H,/v,+Ih /v, +h /v, =2 (at + bt?/2)
Ct
0
ty=t, + (h-hy)/(hy-hy). (t— 1)
- Nhiét do chay thuc: ty, = nt;;

h=ric,




Chuong 3. KY THUAT CHAY NHIEN LIEU KHI

3.1. Tinh chat ciia hdn hop chay
a. Gioi han bat lwra

Nguyén ly

Le Chatelier:

Gioi han bat lva cua mot so khi

Khi G161 han dudi Z; | Gi6i han trén Z,
Carbon monoxide 12,50 74,00
Hydrogen 4,00 75,00
Methane 5,00 15,00
Ethane 3,00 12,50
Propane 2,10 10,10
Butane 1,86 8,41
Ethylene 2,75 28,60
Propylene 2,00 11,10
Butylene 1,98 9,65
Acetylene 2,50 81,00
Hydrogen Sulphide 4,30 45,50
Formaldehyde 7,00 73,00




b. Nhiét dp va ning lwong bit liva t6i thiéu

Khi | Nhiétdo bat ltra °C
H, 560
CO 605
CH, 610
C,H, 425
C,H, 470
n-C:H,, 285
N-CgHyq 210
CeHq 555
Qumin ~ Cp(a-/k)3 (t-to)

100

107

Ning lugng bat Iita i thi€u, m?
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Nhién liéu trong hdn hgp vdi khong khi, %

Nang luwong bdt lira t6i thiéu ciia
hon hop methan - Knong khi



c. Van toc chay ik
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d. Khodng cdch tit
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e. Chi so6 Wobbe W




3.2. Chay dong hoc
a. Chady ting

5 -
|
AR R

Sw phdn bo vin toc
N chay va dong canh
miéng phun

l=ur

~
o

-
[l

>
<

Hdon hgp
——————e

Chiéu dai ngon lira hon
hop trudc chay tang



T=r,/A, I =ut =ur,/A

Ngon Itra "tudt" vao mo dot khi (du/dr),_,, = (dA/dr) _,_
Khi chay tang: u=u, (1 - r2/r,2)

(du/dr),_,,,=-2 u.lr,

Uy, = 0,5u, nén (dA/dr),_,., = -4uy, / r, (= const)

r,T—-ul

A 16n, g161 han dudi cua chay 6n dinh theo van toc cao hon.




b. Chdy roi
- Khong gian kin

- C6 su khuech tan cua khi ndng tir ngoai vao

Cau truc don gian hoa cua ngon Iltra

I, = U.rg [ o1 ‘ ’
St - chiéu day bé mat ngon Iira roi
Il - quing duong hon hop
(khoang cach ma cac mol khi cua
16p ndy dich chuyén dé tham
nhap vao mot 16p khac)

= 1/2),

5t = lsu' 1 2),

A
ZZZZ
z2

8

. & | Tr—

s —

So do ngon lira roi clia
hon hop dong nhat



c. Sw on dinh ciia ngon liva hon hop truée
Gradient van toc bién g, nghia 1a do dbc ciia dudng tiép tuyé
v4i parabol véan toc & tudng mo dot.

- Chuyén dong tang: g = 4uy/r,
- Chuyén dong roi: g = 0,023 u,/d, Red8

—

Van toc u, A

Vin téc
ngon liraA A 4

;’

L -
Khodng cdch tir tudng mo dot %
c

Tudng md dot
a b

Van toc dong va ngon lira theo Lewis va Elbe
a. Chay giat lui; b. Chay 6n dinh; c. Tach ngon lira




1000000 T T T

1/s Pudng kinh miéng phurﬂ
x 1,358cm |
© 1,058cm
o (,873cm __ |
a 0, 611cm
o 0468Bcm __

o s 0,29 cm —

ach ngon lira
/.___—-

10000

[{ Viing ngon lira 6n dinh

Gradient vin t6¢ canh wing, g

1000 g

9

Chdy gidt lui

W08 12 16 20 24 28 32

Nong dd khi trong hdn hep so vai lugng khong khi 1y thuyét

Gidan do on dinh theo Lewis va Elbe cho methan




3.3. Chay Khuéch tan
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b. Chdy khuéch tan roi

Khi
l Khong

khi

/= Vung phdn ting = Vﬂllz‘l,.[’hﬁ“ lng e
L. ) RO1

Cac vung phan

ng trong mot S phdn b6 nong do khi co phan

ngon lita roi ing trong dong tang va roi




- Chiéu dai ngon lura

L=53 - chiéu dai trung binh

L, ~13L

cm 1
120 1 - dsn_\m‘“
110 : i

0fF—— — —
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0 1 2 3 A 5 6 7 8 m¥/h 9
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Chiéu dai ngon lira khi do thi o cdc van toc
va duong kinh miéng phun khdc nhau
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c. Sw on dinh ngon liva khuéch tin va vt giii ngon liva
- Sy on dinh:

u = 30-50 m/s, trong budng dot ting cuong cé thé dat 200 mys.
Ar=1,5m/s

Vay 6n dinh chi c6 thé c6 ¢ ria cua dong phun
uA

X=X
b’ vitri cua b tai

Swr 6n dinh cua ngon lua khuéch tan
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- Vat gitt ngon lura

I, Vung phin ing

Vung ngudge dong
(Khéi + khong khi)
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3.4. Ngon Iira xoay
- Do xody la ty so ctia moment xung quay va moment xung tru
s =D/(I,.d,/2)
- Ngon Itra cua dong khi xoay
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Phén bé nhiét dd, vin toc va néng do trong
ngon lua theo ban kinh, khong xoay va co xody




- Ngon ltra cua cac dong xoay kep

Hinh ddng ngon lira




3.5. M6 dot hon hop trude
a. Injector

Phén bd van toc

Phén bo nong do

Ong hdn hgp
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Khéng khi
Dong khi

Ong diu chinh
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6llg phun khi
Van khi

M6 dot hon hop triede véi ong hon hop ho




Ngon Itta chinh
Ngon Itra phu
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b. Mo dét don 16 va mé dot tip hop
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c. Ngon lwa phu va vat giir ngon lwa
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3.6. M6 dot khuéch tan

Khéng khi
Khi ‘ RN B Mo d6t khi thién nhién
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UUGC  Khong khi
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Mo dot khi
hén hgp truGe
mot phian

Mot so ket cau dién hinh

a) Mo d6t kim loai khong va c6 hon hop trude
b) Mo dot duge xay bang tudong




Dong cip theo bdn kinh
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Thiét bi tao xody

a) Canh dan huéng - huéng truc va huéng ban kinh
b) Cap ti€p tuyeén vao mo dot; ¢) Cap tiép tuyén vao budng dot
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Khong khi vao
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M6 dot khéng khi xody véi cdc dong khi riéng 1é




Chuong 4. KY THUAT CHAY DAU

4.1. Cac bude dan toi chay mot giot
1- Bién bui thanh cac giot

2- Hon hop giot + khong khi

3- Nung nong giot

4- G1ot bay hot

5- Hon hop bat ltra

6- Hon hop chay

/- Hinh thanh muoi

8- Chay muoi




4.2. Bién bui dau

a. Thiét bi bién bui khéng xody

< Khong khi bién bui
Dau
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Cac murc bién bui

Khoéi luong
Tén goi Ap suat, | Khongkhi | chatbién | Luu luong
chat bién bui bar bienbui | buikg/kg | daukg/h
nhién li€u
Thap ap khong khi | 0,02-0,08| 0,3-1 4-14 dén 100
Trung &p khong khi | 0,2-0,7 | 0,03-0,06 | 0,4-0,8 dén 300
Cao ap khong khi 1-4 0,01-0,03 | 0,14-0,4 50-5000
Cao ap hoi nudc 2-6 - 0,2-0,6 | 50-5000




b. Thiét bi bién bui xody

Quat cdp khong khi
1 biénbui Bong cd
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Khong khi A ~ ” \
8 bién bui Su phan rda cua mang

dau tir buong xody ciia
thiét bi bién bui dp sudt



4.3. Cac qua trinh chay

a. Chay cac giot riéng biét

h NI Wh
0, b | 0,

!
NI, O., Kh: n6ng do hdi nhién liéu, oxy va khéi

Ving phan iing quanh mét giot dau chay
a. Dang thuc, b. M6 hinh hinh cau, ¢. M6 hinh hinh cau don gian

d?-d2=Kk(z-z,)




b. Chay trong dam swong

Thot gian chay cua giot va dam suong

Puong kinh giot | Thoi gian chay cua Thot gian chay

(mm) giot riéng 1¢ (ms) | cua dam suong (ms)
1 500 dén 1000 1000 dén 2000
0,5 125 dén 250 250 dén 500
0,1 5 dén 10 10 dén 20

0,05 1,25 dén 2.5 2,5dén5




c. Dien bién cua qua trinh hon hop va phan wng

Nhitng diém giong va khac khi

Mach carbon




4.4. Ngon lira dau

a. Hinh dang va chiéu dai ngon lira

L = Y

b. On dinh ngon liva

Bé mit ngon lifa réi

"y Hinh nén phun cia
cdg giot diu

Tam xody

Khong
khi

Van chuyén hoi dén

bé mat ngon lira \
7/ \

Hoi diu trong ving hoi luu
Vi tri viin téc hudng truc
bing 0




4.5. M6 dot dau
a. Mé dot héa hoi

2) 1 1. Tam dun ndu
——== 2. Khung
2— ~ £
Torooooooooo 3 3.DO’0ng
© 0 0 0 0 0 oi b \ |/ 4. Doi huwong khoi
e oo o0coco oo 0 : | 5. Buong dot
— T4 N ” 1
J4 $0.5 000NN | I P 6- 8. Vong mo dot
e ,
g ot T 7 AL IS Sy ‘ » A
Mic da p T'._.;,._ 7. Mo dot ’
“mlf; Sgi 9’}1 sl ) 9. Miéng cap khong khi
- capdau o | #T 10. O A 42
Bl . Ong cap dau
9 s, W 8 O r < 557 ) g\. P
- A N 11.V6 10
70 7" =7l 7
" : = E——— 12. Be
12— : 13. Tam lot san

14. Tam ngdn birc xa
15. Tank chita dau
16. Piéu chinh phao




b. M6 dot bién bui

- Bién bui bang dau
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1. Dong co

2. Banh quat

3. Thiét bi diéu khién
4. Kinh quan sat

5. Thiét bi theo doi ngon lira

6. Van tir cho dau phun 1

7. Van tu

8. Bich doi hirdng

9. Pién cuc danh lira moi

10. Bia chdn

11. Ong lita

12. Cdc miéng phun

13. Béng co diéu chinh leong kh. khi
14. Van khong khi

13 14 15 16 17 18 19 20 21 22 23

15. Bom dau
A LA, Y 16. Hoi dau
C:ac bi). plfﬁgn C/’H./l yeu cua mo do§ 17 Eit dis
mot khoi bien byi bang ap suat dau 8. Bién thé dinh lira méi
(Weishaupt, CHLB Duc) 19. Ma cap dién

20. Céng tac dién
21. Cau chi déng co
22. Cép méi

23. Ong dan dau



- Bién bui bang khong khi

1. Ongdan dau 4. Filter nuoc
2. Bom dau 5. Dinh luwong nuoc
3. Ong dan nuwéc 6. Ong mé dot

7. Mo phun




Cac loai mé dot bién bui bang khong khi

Céc bién bui | Ap suét khong khi | 1Y ¢ khong khi
bién bui
Thap ap 15 - 100 mbar 25 . 100%
Trung ap 0,1-1,0bar 3-5%
Cao ap > 1 bar 2 = 3%
3

-2 1.Dauvao
«—1 2. Khong khi bién bui
«——2 3. Khong khi chay

M6 dot bién bui bang khéng khi cao dp



c. Mo dot hod khi
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Chuong 5. KY THUAT CHAY THAN

5.1. Chuan bi than

So do cong nghé cua hé thé’ng thiét bi chudn bi than bui

1- Toa tau chia than; 2- Bunket kho than; 3- Ludi; 4 May cap nhién liéu thd; 5- Bing tai;

6- Nam cham tach kiéu puli; 7- Thai c4c cuc sat; 8- Sang; 9- Méy dap;10- Bang tai;

11- Nung bang hoi; 12- Thu gom mau gb; 13- Thai mau gd;14- Cap nhién liéu thd 1én bang
- chuyén; 15- Cua xudng 10 hoi; 16- Nam cham treo; 17- Xe phan phdi than; 18-

Bunker nhién liéu thé ciia 10 hoi; 19- May cap nhién liéu thd; 20- Poan 6ng thang
dimg duoc sdy cua may nghién; 21- Cap khong khi néng téi may nghién; 22- May
nghién; 23- Khoang tach; 24- Ong dan than bui



5.2. Cac tinh chat vat 1y ciia than bui

a. Do min va ddac tinh hat

b. Khoi lwong riéng ciia than bui

ot = G/Vy; m = GIV,; o = GV,
Ve =Vi+ Vi + Vi, V=V 1V,

G - khoi luong bui, kg

Vs - tong thé tich clia mau bui, m3

V. - thé tich pha ran cta bui, m3

V, - tong thé tich cac 16 bén trong hat, m3
V, - thé tich khoang khong giita cac hat, m3
pd < pa < p

na = 500 - 900 kg/m?




c. Bé mat cua than bui

Stb =

Z - s6 hat bui trong 1 kg bui

Oa - khoi luong riéng 4o, kg/m?

X - kich thudc hat

Vi than antraxit: Rqq = 7% ¢d s, = 2000 m?/kg

d. Pé am ciia than bui




e. Tinh no cua bui

x < 0,2 mm (than bun, phién); < 0,15mm (than nau);
< 0,12 mm (than d4) dé no nhat.
Pé no khong xay ra, ndong do oxy tuwong tmg < 16; 18; 19%

Nong do dé no cua nhién lieu

Loai nh.liéu | C.;., K/M® | ppax, kKa/m3 | C_.., kg/m3| p_.., MP,

min?

Than da 0,32-0,47 1,2-2,0 3-4 0,13-0,17
Than nau 0,21-0,25 1,7-2,0 5-6 0,31-0,33
Than bun 0,16 - 0,18 1,0-2,0 13- 16 0,31-0,33

f. Tinh vén chuyén ciia than bui

Nong d6 bui: C = 0,5 - 1 kg/kg kk - 30 - 35
kk

ap suat khong khi: 0,5 - 1 MPa.




5.3. Nhirng diic diém ciia sw chay than

a. Sw thay doi ciia than khi nung, tach khi

t = 400-500°C than mém dan bat dau thoat khi cho dén t = 900°
Chat boc: 40-50% CH,, ngoai ra ¢ CO, H,, CO,, N..

Do rong cua coke: 40 - 55%, cac 16 bé hon 6 pm ~ 4 + 23%, cac
16 16n hon 6 um =~ 27 + 51%.

b. Say va vai tro cua hoi nuoc




c. Chdy dong thé va chdy khéng dong thé

- Pong thé: chat boc.

- Di thé:
2C + 0, =2CO
C+ CO,=2CO
C+H,0=CO+H,

Z
d. Vai tro cua tro A "
Ngon Iua bao |
chat boc ~L_
i CO+H, S 0,

So do mo hinh vien bi
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5.4. Chay than bui
AP Trd luc
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Budng dat ghi Budng d6t ting s6i Budng dét bui

Trang thdi ciia mét I6p va cde dang buong dot




a. Buéng dot lop chdt
- Cac loai budng dot 16p chat
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- Buong d6t ghi xich
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1. Ghi xich; 2. Phéu chira than; 3. Buong dot

4. Cir chiéu cao 16p than; 5. Khéng khi cap mot
6. Khongkhi cap hai; 7. Khéng khi cap ba;

8. Tuong moi lira; 9. Thai tro; 10. Tudng hau




b. Buéng dot ting soi

Khi thai
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Khong khi ‘ nguyén liéu\yg
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Dau va hdi nudc —»

, ae A . fa) Khong khi cap mot
a. Lop soi on dinh P (b)

b. Lop soi tudan hoan

1- Bunker than; 2- May cap; 3- Puong 6ng; 4- Quat; 5- Budng
khong khi; 6- Ghi; 7- Buong d6t; 8- Thai tro; 9- Bé mat lam




c. Buong dot than bui

So do buong dot than bui thai xi kho
1. Bunker than; 2. May nghién; 3a. Cap k.khi; 3b. Cép khot; 4. Hér} hop bui khi;
A\ 5. M6 @6t bui; 6. Buong dot; 7. Ngon ltra bui; 8. Loi khoi budng dot; 9. Phéu trof



