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MO DPAU
. Tinh cip thiét cia dé tai

Pong co diesel MAN B&W dugc st dung phd bién 1am dong co
chinh tau thuy, tir nhitng tdu c6 kich thudc nho va vira cho dén nhing tau
16n. Day 1a loai dong co Diesel hai ky chdm tdc co pa tanh ban truot. Ké tir
khi ra doi dén nay dong co dd c6 nhiéu thay d6i vé két ciu thiét ké dé dong
co ngay cang hoat dong an toan, tin cdy va dat hi¢u suét cao hon. Ddi v4i hé
théng nhién liéu da co cai tién vé két cau ctia bom cao ap va voi phun dé cé
thé str dung duoc nhién liéu ning ngay ca khi ma no diéu dong. Su thay d6i
nay lam cho két ciu cia Bom cao ap va voi phun phirc tap hon so véi cac
loai bom cao ap va voi phun kiéu truyén thdng. Chinh sy phirc tap nay lam
cho nhiéu si quan may van con chua hiéu rd vé nguyén ly hoat dong cia né
va do vay viéc van hanh nhiéu khi khong hiéu qua hodc tham chi khi sy ¢b
xay ra thi khong phan doan dugc nguyén nhan hu hong dé khac phuc. Chinh
vi nhitng 1y do néu trén mot dé tai nghién di sau vé thiét bi nay sé& giup cac Si
quan may hiéu rd hon vé no, gitip nang cao hiéu qua khai thac ddi véi cac
dong co MAN B&W.
. Muc dich nghién ctru

Theo sy tham khao cua tac gia thi rat nhiéu si quan may khong hiéu
dung vé nguyén ly hoat dong cua loai bom cao ap voi phun nay, do vy khi
xay ra sy cO da khong chuan doan dung nguyén nhan do vay khong thé khac
phuc triét dé. Dé gitup cho ho hiéu 16 hon vé nguyén 1y hoat dong va két cau
thi tac gia dua ra nguyén ly theo dang so d6 dong, do vay cac siquan thuyén
vién d& nhin tryc quan hon. Déi véi cac sinh vién khoa May tau bién thi day
cling 12 mot tai liéu hiru ich dé cac em sinh vién tim hiéu, gitip cac em hiéu
16 hon vé mot loai bom cao ap.
. Po6i twong va pham vi nghién ciru cia dé tai

Péi tugng nghién ciru 1a hé bom cao 4p voi phun cta dong co Man
B&W dung nhién li€u nang ca khi ma no diéu dong. Cu thé 1a cac dong co
chinh hai ki thap téc co pa tanh ban truot, ca hai loai ¢6 co cau diéu chinh
VIT va khong ¢6 diéu chinh VIT. Trong pham vi d¢é tai cling gi6i thiéu so
qua vé cac loai bom cao ap va voi phun truyén thong va hé thong phun dién
tir dugc ap dung hién nay.
. Phuwong phap nghién ctru

Phuong phép 1y thuyét: Dung phuong phap nghién ctru hoat dong

thue té ciia bom cao ap voi phun hang Man B & W tir cac ban v€, hudng dan
st dung cua hing, tir thue té 6 xdy dung mo hinh bom cap ap voi phun c6
nguyéen ly hoat dong tuong duong nhung ¢ trang thai dong bang phan mém
dong Flash media. Trén co s¢ nguyén 1y d6 dua ra mot s hu hong co thé xay
ra va phuong phap khac phuc.
. 'Y nghia khoa hoc va y nghia thuc té ciia dé tai
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Vé mit khoa hoc thi viéc 1am dé tai nang cao kha nang nghién ciru
khoa hoc cua giang vién, nang cao kha ning 4p dung cic chuonng trinh dong dé
xay dung cac bai giang cho sinh vién. Ngoai ra dé tai co y nghia thyc té rat 1on,
né gitp cac s quan May d& dang hiéu dugc nguyén 1y hoat dong cua bom cao
ap, voi phun ctia nhiing dong co do1 mai hién nay la stir dung ca nhién li¢u nang
(HFO) ngay ca khi ma no diéu dong.



CHUONG 1

GIOI THIEU HE THONG BOM CAO AP VOI PHUN CUA PONG CO
DIESEL HIEN NAY

1. Nhirng yéu ciu chung ciia hé théng bom cao ap voi phun

Bom cao ap, voi phun cua dong co Diesel c6 mot s6 kiéu loai khac nhau

nhung van phai dap tng mot so yéu cau chung d6 1a:

- Phun nhién li€u vao trong buong a6t dong co ¢ dang suong min, chum tia
phun phu hop véi hinh dang buong dot

- Phun nhién liéu dang thdi diém — cudi ky nén (goc phun sém tuy theo
loai dong co)

- Luong nhién liéu phai déu giita cac xi lanh va twong tmg véi tai caa dong
CO.

- Ngoai cac yéu tb trén thi quy luat cung cap nhién liéu phai phu hop voi
tung loai dong co.

Dé dat duoc yéu cau thir nhat thi nhién lidu duoc phun dudi ap suat cao, két
ciu cla dau phun, 16 phun, goc phun phai dugc thiét ké phu hop véi hinh
dang két cdu buong dét.

2. Bom cao ap voi phun cia dong co truyén théng
Mac du da c6 mot so thay d6i vé két cau nhung da phan cac bom cao ap ngay
nay c6 két cau giong v4i bom cao ap truyén thong véi mot s6 kiéu sau:

2.1 Bom cao dp kiéu ranh xéo (bom Bosch)

Két cau cua bom cao ap dang nay dugc mo ta trén hinh 1.1. Nguyén ly hoat
dong cua bom: Khi con doi khong nam trén phan vau cam 10 xo (13) s& day piston
lunger (3) di xubng dau s& duoc hut vao khong gian trén dinh piston (3). Khi vau
cam nhién liéu tac dong day con va Piston Lunger di 1én nén dau téi ap luc cao
thang strc cang 10 xo (5) clia van xuat dau s& day dau cao ap ra khoi bom. Qua trinh
diéu chinh luong nhién liéu cap vao dong co dugc thuc hién trén dich chuyén cua
cap thanh rang (11) va banh rang (16) su dich chuyén nay lam ranh xéo trén piston
lunger (3) tring v&i dudng dau hoi ve.

Rinh xéo cua piston plunger ¢ ba loai 1a diéu chinh thoi diém dau, thoi
diém cudi va diéu chinh hdn hop nhu dugc mé ta trén hinh 1.2. Viéc diéu chinh
luong nhién lidu cung cip vao dong co bang cach xoay piston va nhu vay sé thay
d6i hanh trinh c6 ich cia bom cap ap. Trong 3 loai diéu chinh trén thi loai diéu
chinh thoi diém cubi dugc str dung nhiéu nhit vi khong 1am thay d6i goc phun sém.
Bom cao ap kiéu Bosch dugc sir dung phd bién trong dong co diesel vi két ciu don
gian va hoat dong tin cdy. Nhugc diém cta né 1a & ché do vong quay thap thi chat
luong phun suong kém vi ap luc phun giam do do Iot.
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Hinh 1.1: Két cau cua bom cao dp kiéu ranh xéo.

1- So mi xilanh; 2- Ong bao c6 cdc rang; 3- Piston lunger; 4-Vo bom; 5- L0 xo van
xuat dau; 6-V6 van xudt dau; 7- Ty van xudt dau; 8-Ong bao van xudt dau; 9- Cira
cap dau; 10-Puong dau hoi; 11-(Rack) Thanh rang bom cao dp; 12- Vanh twa 1o
X0; 13- Lo x0; 14 — rénh Piston lunger; 15- Ranh xéo Piston Lunger;
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Hinh 1.2 Piston ciia bom cao dp kiéu ranh xéo
a) Piéu chinh thoi diém dau, b) diéu chinh thoi diém cudi, ¢) diéu chinh
hon hop
2.2 Bom cao ap kiéu van

Bom cao 4p kiéu van thuong duoc dong co Sulzer ap dung, n6 ciing gom co
ba loai 1a diéu chinh thdi diém dau, thoi diém cudi va diéu chinh hdn hop. Két cau
cua cac loai bom nay dugc mo ta trén hinh 1.3.1.4 va 1.5.
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Bom cao ap kiéu van diéu chinh theo thoi diém dau

L&

Hinh 1.3. Bom cao dp kiéu van diéu chinh theo thoi diém dau

1- Truc cam; 2- Con g?éi,' :3’- LO xo; fl- Sg’ mi xil‘anh;? 5- PiSth; 6- Vgn xgcft
dau,7- Van mot chiéu diéu chinh dau hoi; 8- Can ddy van hoi; 9- Mat ngong
diéu chinh don ganh; 10- Pon ganh, 11- Cau cam

Bom cao ap kiéu van dieu chinh theo thoi diem cuoi
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Hinh 1.4. Bom cao dp kiéu van diéu chinh theo thoi diém cudi
1-Truc cam,; 2- Con doi; 3- LO X0; 4- So mi xilanh; 5- Piston; 6- Van xudt dau;
7- Van mét chiéu diéu chinh dau hoi; 8- Can ddy van hoi; 9- Mdt ngong diéu chinh
don ganh; 10- Pon ganh, 11- Cdu cam



Bom cao ap kiéu van diéu chinh hon hop
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Hinh 1.5. Bom cao dp kiéu van diéu chinh hén hop

1- Con g?éi,' 2- LO xo; 3‘- So:mi xilargh; 4: PiSto‘n; 5- Van xudt dau;6- Van
mot chiéu diéu chinh dau hoi; 7- Mat ngong diéu chinh

2% s 7
I > I
N |8
= 9
“—.
= | T
-—t °
s | |—— 10 Se
5, —= P l ”
% 12
7 Iy 13
77 14
5
8 16
A
3@' \

Hinh 1.6. Két cdu ciia bom cao dp dang van
2.3 Voi phun

‘ Churc nang cua voi phun 1a phun nhién liéu dudi dang suong vao trong
budng dot va hinh dang chum tia nhién li€u phai phu hop véi hinh dang budng dot.
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Két cau ctia loai voi phun truyén thong vé co ban khong thay doi nhu duoc mo ta
trén hinh 1.7. Nguyén ly hoat dong cta noé la nhién liéu dugc bom cao ap cap vao
khoang 2 v6i ap sudt cao thang luc cua stre cang 10 so nang kim phun Ién va nhién

liéu duge phun vao budng ddt. Khi ap luc trong khoang 2 thap thi kim phun déng
lai két thuc qué trinh phun nhién li¢u.
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Hinh 1-7 Két cdu ciia voi phun
1- Lgphun, 2- khoang nhién liéu, 3- Kim phun, 4- duong dau, 5- Than voi
phun, 6 — 10 xo, 7- dau voi phun, 8 — dai 6c ham, 10- dai 6¢ ham, 11- bu I6ng
diéu chinh sirc cing 1o xo, 12-ti kim phun, 13- phin loc, 14- dwong dau hoi.

Mot trong nhiing chi tiét quan trong ctia voi phun 1a dau voi phun 7. Két cau cua
dau voi phun phu thudc vao kiéu loai dong co va loai nhién li¢u dung cho dong co.

Tuy theo két cau cta dau voi phun, nguoi ta chia chung thanh cac loai sau (Hinh
1.8).

- Loai xupap (a, b): Co kim phun, dugc dong lai nho 10 xo, ¢6 tiét dién 16 phun 1a
khong do61 (co6 mot hay nhi€u 16 phun).



- Loai chét (c, d): Tiét dién luu thong 1a mot rdnh vong co tiét dién khong doi hodc
thay do6i tuy theo d0 nang kim phun.
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Hinh 1-8. Két cdu ciia cd logi dau voi phun

- Loai voi phun (a, b) thuong dugc dung cho cac dong co c6 budng chiy thong
nhat, véi voi phun nhiéu 156. Loai chdt va xupap c6 mét 15 phun thuong ding cho
cac dong co Diesel cong suit trong dbi nho c6 budng chay phan cach. Voi phun cé
chét hinh tru (c) c6 tiét dién luu théng khong doi va tao dugc chum tia nhién liéu
c6 goc phun nho (4%). Loai c6 chdt hinh c6n (d) c6 tiét dién luu thong thay dbi va
tao thanh chum tia ¢ goc phun 4 + 30°. Loai xupép - tiét luu (e) thuong it duge sir
dung.

- Khe h¢ gitra cap kim phun va phan dan hudng kim phun thudng rat nho, vi vay
néu voi phun bi nung néng ¢ nhiét dd cao hon nhiét d6 cho phép thi cac miéng 16
phun rat d& bi chay, kim phun c6 thé bi ket & vi tri md. Vi vy, trong cac dong co
Diesel cong suat 16n, c6 duong kinh xilanh 16n, ngudi ta thuong lam mét cho dau
voi phun bing nudc ngot hodc bang dau Diesel, nham giam bt nhiét 6 cta voi
phun trong qua trinh lam viéc.

3. Bom cao ap voi phun ctia dong co CUMMIN

Pong co nay st dung bom cao ap c6 két cdu khac v6i hai loai trén, tuy nhién
vé chtrc ning nhiém vu thi cling phai dam bao duoc cic yéu cau nhu dinh ap, dinh
tho1 va dinh lugng nhién liéu phun vao. Két cau ctia bom duge mé ta trén hinh 1.9,
Pay 1a bom cao ap voi phun dong PT cua dong co CUMMIN (pressure time). Hé
théng nay str dung nguyén 1y dua trén thoi gian ap luc. Ap suat cap toi voi phun
dugc dugc tao boi mot bom banh ring ap suat thap thay do6i duoc.

Dau ra khoi bom duoc diéu chinh boi toc d6 dong co. Thoi gian cho viée viée dinh
luong nhién liéu dugc diéu khién boi piston plunger ctia voi phun dé dong ma 16
tiét luu dinh lugng. Thoi gian ndy dugc xac dinh béi tbe do dong co vi plunger
dugc dan dong bai truc cam do vay yéu t6 thoi gian 1a khong thay d6i dugc, né 1a
ham sé co khi cta toc do quay. Néu tdc d6 quay cua dong co cham hon thi s& c6
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nhiéu thoi gian hon cho phép dong nhién liéu chay vao than voi phun. Dong dau ra
khoi bom 13 mot hé sé thay ddi va duoc diéu khién chinh x4c bdi ap sudt cua bom,
vi thé vong quay va cong suét ctia bom duoc diéu chinh. Ap suat nhién liéu cao hon
thi s& c6 nhiéu nhién liéu cap vao hon trong mot thoi gian cho trude. Neu ap suat
nhién li¢u tang 1én va thoi gian khong d6i thi nhiéu nhién liéu hon cdp vao cbc
chtra dau voi phun va vi vay nhiéu nhién liéu dugc phun vao trong xi lanh.

1. AFC Cawdty Drain
# Fusl Al Prasaurs Line
| 1 . r
F | |-:::.| Fusgl Cpdn Aigiuns. il
5 Fgnd Fawtigm &z Tanik

. Fonl Tanik B lSoed

7. Fusl indgl Gugphy

B, Fiss! Fiar

7. Gear Pumpg Coolint Disn

10 Fusil Pufdp

11, Taosiempier Ciriss

Hinh 1.9 Bom cao dp, voi phun cua dong co CUMMIN

1- Air fuel control , 2- dwong éng nhién liéu dp liec, 3- vOi phun, 4- dau hoi tir
vOi phun, 5- nhién liéu hoi vé két, 6- ldp théng hoi két dau, 7- dwong dau cdp
t6i bom, 8- phin loc, 9- dwong xa lam mat bom banh rang, 10- bom cdp, 11-

dan dgng chi bdo vong quay.

Heé théng nhién liéu kiéu nay c6 mo men xoan sinh ra tang 1én boi vi khi
dong co kéo xudng dai md men xodn nhé ciia no thi c6 nhiéu thoi gian hon cho
viéc cap nhién liéu. Piéu nay ddi vdi bom cao ap kiéu ranh xéo thi thoi gian cp
nhién liéu it di khi & ché do nho tai.
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Hinh 1.10 so do két cau va nguyen ly cung Cap nhién li¢u cia dong co CUMMIN

Ngay nay bom cao 4p voi phun cta dong co CUMMIN c6 mét sé kiéu loai véi
nhiéu chitc ning thém khac nhau vi du nhu PTG (pressure time governor), PTG-
AFC (pressure time governor — air fuel control). Tuy nhién nguyén ly diéu chinh
nhién liéu vao dong co vé co ban khong thay doi.

4. Bom cao ap voi phun dién t&

Dbi v6i bom cao ap, voi phun ciia dong co hién nay ton tai hai loai chinh 1a
loai co khi va kiéu dién tr. Bom cao ap kiéu co khi ap dung cho nhitng dong co
ding nhién liéu nhe DO thi hau nhu khong c6 thay d6i vé két cau, con cho dong co
dung ca hai loai nhién liéu DO va HFO thi c6 thay d6i vé két cau dé c6 thé dung
dugc nhién lidu ning ngay ca khi ma no diéu dong (Trinh bay & chuong sau). Hinh
1.11 gidi thidu nguyén 1y co ban ciia mot hé thong phun kiéu dién tir. Nhién liéu
duoc mot bom cap téi cac bom cao ap, tai d6 4p suat nhién lidu duge nang 1én
khoang 1000bar va dugc dua tdi cac binh tich nang, tir cac binh tich nang do co cac
duong nhanh dan t6i cac voi phun ma cac voi phun nay déng mé nho bd van dién
tir lap trong voi phun. Thoi diém va thoi gian dong mo do cac may tinh diéu khién.
Bom cao ap dién tir dugc str dung ngay cang nhiéu do c6 mét s6 uu diém so voi
dang bom kiéu co khi nhu chat lugng phun swong t6t ngay ca khi dong co hoat
dong & vong quay thap, hon nita viéc diéu chinh thoi diém phun dé dang. Nhuoc
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diém cua n6 1a hé thong dleu khién phirc tap va do tin cy cta thiét bj dién tir van la
mot cau hoi vai mot sd chit tau.

Common rail Common rail
Pump . Pump . Pump .
N
>
Fuel feed

Hinh 1.11 So do6 hé théng BCA, voi phun kiéu dién tv (Common Rail)
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CHUONG 2
HE THONG BOM CAO AP VOI PHUN CUA PONG CO MAN B&W

Cac dcf)r}g co hai ky MAN B&W hién nay thuong st dung nhién liéu naing ca
khi ma no di€u dong. V& nguyén ly hoat dong thi hoan toan nhu nhau nhung vé mat
két cau thi c6 khac nhau mot chut.

1. Hé thong nhién liéu

Dé dong co dung duoc nhién liéu ndng ngay ca khi ma no diéu dong thi
nhién liéu phai dugc ham sdy to1 tan voi phun. Co thé dung ham dién hodc la
thay doi két cau voi phun, bom cao &p dé nhién li¢u c6 thé tuan hoan qua ching
khi dong co khong hoat dong. Cac dong co diesel hai ki hién nay thuong dung
ki€u thtr hai, vi du nhu dong co cia Man B&W hoac dong co Sulzer.

Hé thong nhién liéu cho dong co hai ky c¢6 pa tanh ban trugt hang Man
B&W dugc b tri hau nhu giong nhau duoc mo ta trén hinh 1.1. Puong nhién liéu
cap vao vao bom cao ap dugc chia 1am hai nhanh dwa dén hai voi phun va tir voi
phun di vé duong hoi. Binh thuong khi dong co chua hoat dong thi nhién liéu tir
bom cao ap di t&i voi phun dé ham say cho voi phun, sau dé tir voi phun di ra va vé
duong dau hoi. Khi bom cao ap hoat dong thi duong dau hoi trong voi phun dong
lai va 4p suét trong duong dng dau cao ap duoc nang 1én, nhién liéu s& duoc phun
vao trong dong co.
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Hinh 2.1 So do bé tri hé thong nhién liéu dong co Man B &W ha@ng

DOOSAN Han quoc.
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2. Bom cao ap
2.1 Bom cao ap cia dong co khong co co cau VIT (variable injection

timing)

Nhiing dong co hai ky cong suat nho thi bom cao ap thudng khéng c6 co
cau VIT. Két cdu ciia bom nhu trén hinh 2.2, 2.3,

NO. PART NAME NO. PART NAME
A | Pump housing complet 56 | Plug screw
A1 | Pump housing 57 | Distance piece
Ao | Plug screw 67 | Flange
A3 | Gasket 68 | Gasket
A6 | Stud 69 | Screw

A10 | Nut 66 | Pin

A14 | Connecting piece 77 | gasket

A15 Piece

L | Cylinder top cover assembly
LA | Pump barrel
Suction valve complet
Puncture valve
Guide bush
Rack

11 | Plunger guide

13 | Pointer

16 | Shim

29 | Plug screw

o4 | Screw

34 Screw

35 | Feltring

43 Orifice

44 | TOp screw

46 | Gasket

15
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NO. PART NAME NO. PART NAME
LA | Pump barrel 05 Ring

LAL Cylinder P Punture valve
LA2 Plunger PAl Holder

LA3 Spacer ring PA2 Bellows

LA4 | Ring nut PA3 | Thrust piece
LAs | Sealing ring PA4 | O-ring

LAg | ©O-ring P1 Housing

LA7 |O- ring PA Flexible connection
L Cylinder top cover ass. P3 Piston

LAg |Stop screw P4 Sealing ring
LA11 | Backupring P5 Sealing ring
L2 Top cover P6 Spring

L8 Screw P7 Housing

L9 Pin P8 Plug screw
113 | Plug screw P9 O —ring

|14 | Gasket P10 Screw

L15 Back up ring P11 O —ring

116 |O- ring

L17 | ©O-ring

L1g8 | Backupring

0 Suction valve complete

01 Suction valve

02 Suction rod

03 Spring

04 Piece

17




LA LA9 LA6 LATL L8

g

LA2 LA4 LA5 LA7 LA3 LA5 LAl LA&nat‘Lﬁ L18/L9 Li6 Li5\L9 L2

<D

1

02 01 = 04

"~ P9 P4 PS5 PA1 A
2 A TN /

Hinh 2.3 két cdu bom cao dp (thdn bom, van hit, puncture van)
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Hinh 2.4 Két cau toan b ciia bom cao dp khéng c6 VIT

Nguyén ly két cau: Bom cao ap nhu trén hinh 2.2, 2.3 1a bom cao ap kiéu danh
xé0 dang Bosch, diéu chinh thoi diém cudi. Vé nguyén 1y né ciing gidng voi cac
bom cao ap kiéu truyén thong. Tuy nhién n6 c6 mot s thay doi vé két cdu dé dung
dugc nhién lidu ning ngay ca khi ma no diéu dong. Mudn vay thi nhién liéu phai
dugc ham sdy dén tan voi phun khi dong co dimg.

Nguyén 1y hoat déng: Khi dong co dirng, tin hiéu gio diéu khién tac dong vao
piston ctia puncture van day né di xudng. Piston nay x& nén van hut, ddy van hat di
xubng va dau HFO nong di qua van nay di t&i voi phun, sdy néng voi phun va di vé
duong dau hdi. Khi dong co chay thi tin hidu gié téi puncture van bi cit, viéc mé
van hat (suction valve) tiy theo vi tri ctia cam nhién liéu. Ta biét rang di véi cam
nhién liéu ctia dong co MAN B&W thi 12 loai cam 16m. Khi con ddi tiép xtic véi
cam & vi tri cao nhat thi plunger & vi tri cao nhat, liic ndy van hat mé 1a do ap luc
dau thang sirc cang 10 xo (02), dau di vao dudng 6ng cao ap va tdi voi phun. Khi
con doi di xudng thi ddu dugc dién day vao trong xi lanh ctia bom cao ap, Khi
piston chuyén dong di 1én, ap luc dau tang 1én nhanh, né tac dong vao dién tich
phia duéi ctia van hut, thang luc tac dung cua dau tir phia trén xudng va dong chat

19



van hat. Lic ndy ap suét trong duong dng dau cao ap ting 1én rat cao, dau dugc
phun vao trong xi lanh dong co.

2.2 Bom cao ap cua dong co c¢6 co cau VIT

Hinh 2.5 Bom cao dp c6 co cdu VIT
20



Erosion Plu

Hinh 2.6 Két cdu ciia bom cao dp c6 co cdu VIT
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Puncture Valve

Suction Valve

VIT Rack

uel Rack



Bom cao ap c6 co cau VIT vé nguyén ly hoat dong cling gidng nhu cua loai
khéng c6 co cau VIT, duy chi c6 thay ddi mot chit vé két cdu nhu duge mé ta trén
hinh 2.5 va 2.6. Véi loai ndy thi c6 thém mot thanh ring dé xoay xy lanh (barrel).
Bang cach xoay chi tiét ndy thi ta c6 thé thay d6i dugc goc phun sém nhién liéu.
Mot thay doi khac ctia bom cao ap ¢ co cdu VIT va khong VIT 1a van hat (suction
valve). Két cdu ctia van nay nhu duoc mo ta trén hinh 2.7. Binh thuong khi dong co
dirng thi nhién liéu di theo dudng & trén dinh bom, qua punture van dén voi phun.
Khi piston plunger di xudng thi nhién liéu duoc hiit vao trong xi lanh qua suction
van, khi piston di 1én thi punture van va suction van déu dong do vy ap suit dau
trong duong 6ng cao ap ting lén.

Spring

. Pravious design Improved design
guide
044 )
Spring ¥
040 f
N=:8 Valve
Y oM .
, (( — RN Sllde I Open condition:
F spring =156 N
A Area = 264 mn
Valve AFol =185N

Hinh 2.7 Két c4u cua van hut (suction valve)

Trén hinh 2.7 m6 ta két ciu cta Suction van. Van nay mé khi 4p suat trong xi lanh
nho hon ap suat ctia nhién li¢u cap vao. Khi piston di 1€n thi ap suat trong xi lanh
16n hon &p suat nhién liéu cap vao do vay van hut dong.

22
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D3

2.3 Voi phun
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Hinh 2.9 Két cdu voi phun déng co MAN B&W S70MC
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Thrust piece
Cut — off shaft

Spindle guide

STT
016
041
053
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ta nguyén ly hoat dong cua voi phun

Hinh 2.10 Mo

A

TEN CHI TIET
Spindle guide complete

Spindle guide
Spindle

STT
A
Al
A2




A5 | Spring 055 Nozzle
C Non — return valve complete 077 Spindle guide complete
C1 | Housing 089 0 —ring
C2 | Thrust valve 090 Holder complete
C4 | Spring 100 Guide pin
C6 | Bearing guide 112 Union nut
C7 | O-ring 124 O —ring
D Holder 148 O —ring
D1 | Holder 161 Valve head
D2 | Pin 173 Guide pin
Atomizer 185 Spring
Valve head 197 Non return valve complete
O —ring 219 Thrust piece
O —ring 220 Spring
13 | O-ring 232 Spring guide
14 | screw 244 Thrust foot
268 Disc
950 Addition disc,

Nguyén ly két cau: Két cau cua voi phun dugc mé ta trén hinh 2.9°. So véi voi
phun truyén thong thi né c6 thém bd phan non return valve complete. Cac phan
khac thi cling nhu cdc voi phun thuong dung. Cum spindle guide complete dung dé
tao ap luc phun.

Nguyén ly hoat déng: Binh thuong khi dong co chua hoat dong thi dau ndng co ap
suat bang ap suat bom cip dau tir bom cao ap di di Ién di qua 16 nho trén than cua
non return valve di ra duong dau hdi vao duong 6 ong gbop chung — mo ta trén hinh
2.10. Khi bom cao ap hoat dong (di 1én) thi ap suat trong duong dng cao ap tang
1én, 1am cho tong ap luc dau tac dung 1én mat dudi cia thrust valve ting 1én thing
luc cua stc cang 16 xo C4 1am cho C2 di 1én che kin 16 dau hoi trén than van. Khi
kim C2 di 1én thi dau theo 15 ¢ gitta di xudng spindle guide complet tac dung vao
khoang chtra dau ¢ ddu voi phun va nang kim phun khi thing duoc strc cang 16 xo
AS5. Khi két thuc phun thi kim dong lai, lic ndy con ddi dang trén bién dang 16n
nhat ciia cam va ap luc dau cling giam xudng, 16 xo C4 thing duoc tong ap luc dau
26




va déng van kim C2, qua trinh hoi dau qua voi phun tiép tuc. Ap suat phun duoc 4n
dinh béi strc cang 10 xo A5. Trong qua trinh khai thac sirc cang 10 xo ci thé giam di

thi can thay mdi 10 xo hodc c6 thé dung can dém. Tuong tur 10 xo C4 ciing co thé bi

giam strc cang lam cho kim bi day 16n ngay ca khi 4p suat dau thap — lam tic duong
dau hoi

(03— Q@ 3
T - NO. PART NAME
o 013 | Shock absorber,
P complete
B 037 | Spring guide
I 049 | Stud
050 | Nut
T4 062 | Lock washer
a3 s 074 | Packing
086 | Sealing ring
098 | Wearing ring
S 108 | Packing
08— . 121 | Screw
- 7 145 | Flange
oS8~ 157 | Stud
169 | Spring
1219 170 | Piston
182 | housing

Hinh 2.11 Két cdu ciia bg phdn Shock absorber

Do dic diém cam nhién liéu 1a dang cam 16m do vy thoi gian dé pit tong plunger
di xudng hut dau vao xay ra ngan hon nhiéu so v6i dang cam 15i do vay sinh ra dao
dong 16n cua ap sut nhién liéu truéc bom cao ap — 1am cho 6ng dau va bom bi
rung déng manh, 1au ngdy c6 thé gay hu hong cho duong 6 ong hodc bom, dé giam

anh huong nay thi ngudi ta c6 bd tri trude mdi bom mot bd giam s nhu hinh
2.11.
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CHUONG 3

XAY DUNG CHUONG TRINH MO TA NGUYEN LY HOAT PONG CUA
BOM

Hinh 3.1 Giao dién ciia chwong trinh phan mém vé hoat dong ciia bom cao dp, voi
phun dong co Diesel hang Man B&W

Dé xay dung chuong trinh tac gia vé& lai 80 dd nguyén 1y hoat dong ctia BCA
va voi phun ¢ dang don gian va dung phan mém media flash dé chay chuong trinh.
Giao dién cua pham mém nhu dugc mé ta trén hinh 3.1. V& phan hoat dong ctia nd
gdm ¢6 cac qua trinh nhu khi dong co dimg va khi dong co chay thi s& mé ta dong
hoat dong cua thiét bi (Muén xem cu thé ta kich vao cdc nut co steen trén hé théng
thi h¢ thong s€ chay.
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CHUONG 4

MOT SO LUU Y KHI VAN HANH KHAI THAC HE THONG BOM CAO
AP, VOI PHUN PONG CO MAN B&W

1. M@t so truc tric véi bom cao ap
Khi khai thac van hanh bom cao ap kiéu nay thuong xdy ra mot $6 truc trac
Sau.
Poi véi co cau dio cam nhién lidu:

Do dic diém co ciu dao cam nhién liéu 1a dang cam I6m véi xi lanh
dao chiéu (hinh 4.1), do vay khi dao chiéu thi qua trinh thyc hién khong ém,
sinh ra va dap — c6 tiéng kéu 16n, do vay c6 thé sinh ra mé bé mit cam. Hoic
mé can dao chiéu (hinh 4.2)

CRART 2001

Hinh 4.1 . Co cAu d4o cam

Hinh 4.2 s c6 mé co cdau ddo chiéu
29



M5t s xi lanh trong lic ma no diéu dong khé dao cam, co thé do xi
lanh déo chiéu bj ket, 14 gi6 pit tong kém hodc bi hong, gi6 dao chiéu ap luc
khong du
Van hut (Suction valve) va puncture valve:

Thudng truc tric v6i van hat 13 van dong khong kin 1am cho ap suét
phun bi giam hodc khong du 4p luc dé nang kim phun. Viéc dong khong kin
6 thé do bé mit van va dé van khong tdt, bi mon hodc rd. Mot sd dong co cii
xay ra hién tuong ndy do bé mat van va dé bi qua mon 1én khong con khe ho
gitra ti van va puncture valve. D cimg cua 16 xo khong dung cing anh
hudng to1 hoat dong cua bom. Néu 16 xo0 qua ctng thi ap luc cta dau khong
da dé md van hat khi dong co dimg hodc con lin ctia cam dang & vi tri cao
lam cho nhién liéu khong tudn hoan qua voi phun khi dong co ding va
khong dam bao 4p lyc nang kim phun khi dong co hoat dong. Pdi cac
puncture van thi c6 thé xay ra hién tuong ket van & vi tri dong hodc mo. Ket
van ¢ vi tri dong gay ra viéc khé dung dong co con ket & vi tri mé lam cho
dong co khong thé khéi dong dugc do nhién li¢u khéng du ap luc dé nang
kim phun.

Comb. puncture and suction valve for engines wlo VIT system

I S Previous design with
‘— e S bellows

Py

¢ I i in OO0 " ”h l},
7 i _a—rmll g.__ 53

Y
Jal

Modified design w/o bellows

Hinh 4.3 Thay doi thiét ké puncture van

Déi véi bom cao ap ctia dong co khong ¢ co cau VIT kiéu cii thi ¢6
b6 tri hop xép & puncture van. Khi hop xép bi do lam cho dau HFO tich tu ¢
khoang phia dudi ciia van nay va do vay gay ra cho van kep ¢ vi tri mé, kho
dirng dong co. Chinh vi vay da c6 su thay doi vé thiét ké nhu dugc chi ra
trén hinh 4.3.

Pbi v6i dong co ¢ co cau VIT thi két cdu cua van hut khac voi loai
trén hinh 4.3 (dugc mo6 ta trén hinh 4.4). Tuy nhién vé chirc nang thi hoan
toan gidng nhau. Trong qué trinh hoat dong c6 thé xay ra mot so truc trac
nhu van dong khong kin do bé mat van va dé van bi rd, xude, do 10 xo qua
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yéu hoic co thé do thiét ké. Trén hinh 4.4 13 thay doi vé thiét ké voi van hut
dé tiang luc tac dung khi dong van lam cho van déng nhanh hon va chit hon.
Hoic ciing c6 thé ap luc voi phun bi giam do bé mit ngoai xi lanh van bi
mon qua — truong hop ndy phai thay méi. Cting ¢ thé xi lanh van bi két do
vay van khong dong dugc.

Previous design Improved design

044

2 x 45°

040

I Open condition:

F spring = 156 N
A Area = 264 mm’
AFol =18N

Hinh 4.4 Thay déi két cdu véi van hit ciia dong co c6 VIT
Ciing c6 thé do O-ring trén xi lanh van 1au ngay bi 130 hoa 1am cho dau bi do
lot qua khe h¢ giira xi lanh va than van. Chinh vi vay da co thay doi két cu
la ding phuong phap lap khong c6 khe hé thay cho lap bang doang — nhu két
cau trén hinh 4.5
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\— SEALING RING TO BE REMOVED

ON ENGINES IN SERVICE

NEW SUCTION VALVE
FOR Mk 3 & 5 FUEL PUMP
WITHOUT UMBRELLA

SPARE PART

\k—'SLIDE WITHOUT GROOVE
AND WITH REDUCED CLEARANCE

Hinh 4.5 Thay déi két cdu ciia van hiit

2. Mot sb truc tric v6i voi phun
Pbi vai voi phun loai nay thi cling xay ra mot s6 truc trac nhu nhimg loai Vol
phun truyén thong nhu phun dai, phun nho giot, tia phun dai qua hoéc ngan
qua phong phu hop voi hinh dang budng d6t. Ngoai ra theo két cu thi c6 thé
xay ra tryc tric nhu tac duong hoéi lam cho dau FO khong luu thong qua VoI

phun khi dong co dirng - nhién liéu khong duoc say nong, dan dén viéc ket
vOi phun.
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T

Hinh 4.6 két cau voi phun dong co Man B & W
- Theo két cau trén néu mat tiép xuc giita spindle guide va non return valve
khéng kin thi s& 1am cho dau do lot qua bé mit 1am giam ap luc phun. Diéu
nay co thé kiém tra khi thir voi phun bang cach kiém tra duong dau hdi phai
khdng c6 dau chay ra khi ting ap luc phun, dau tiép xtic cta kim va than
chtra phai kho.
- Cac O ring kém s& 1am ro dau & hai dau cua voi phun, luu ¥ lau kho hai dau
trudce khi thir, sau khi thir hai dau nay van kho.
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- L0 so yéu sé& lam giam ap. suat phun va nhu vay giam chat lugng phun
swong. Co thé khic phuc bang cach cho thém cic miéng cin dém dé ting sirc
cang cua 1o so.

- L5 nho trén van hoi bi tic s& 1am cho dau ning khéng tudn hoan qua voi
phun, giy ket voi phun. Kiém tra dudng hoi khi thir voi phun, ngoai ra sau
khi thay voi phun thi sau thoi gian nge"m duong hoi phai nong. Néu thay
duong ong nay ngudi lanh thi d6 la biéu hién duong hdi bi tic.

- Lo xo0 & van hdi yéu qua hodc cing qua cling anh huong t6i hoat dong cua
voi phun. Néu 16 xo yéu qua thi 4p luc ciia bom tuan hoan ciing du dé dong
van hdi va nhu vy khong c6 dau tudn hoan qua voi phun. Nguoc lai néu 1o
X0 qua cung thi s& lam giam luong dau cap vao dong co va giam goc phun
som vi bom cao ap phai di 1én mot luc thi méi da ap lyc dé dong van hoi.

- L3 phun bj tic hodc rong qua cling anh hudng téi chat luong phun suong.
Néu 15 bi tic mét hodc mét sd 16 thi sé khong du lugng dau cép vao va hinh
dang chum tia nhién liéu b thay d6i. Néu 156 rong qua thi 1am cho chum tia
nhién liéu phun xa c6 thé dinh vao dinh piston hodc vach xi lanh gay chay
rot.

- Pau kim phun déng khong kin 1am cho nhién liéu bi nhé giot, sinh chay rét
tang mudi va nhiét do khi xa.
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KET LUAN

Dé tai da néu ra nhimg khai quat chung vé hé théng bom cao ap voi
phun cta cac dong co truyén théng ciing nhu hé thdng bom cao ap voi phun
dién tr duge st dung trong nhiéu dong co méi hién nay. V& phan ndi dung
chinh dé tai da néu bat duoc két cau, nguyén 1y hoat dong ctia hé théng bom
cao 4p voi phun cta dong co Man B&W duogc dung phd bién 1am dong co
chinh tiu thuy hién nay. Tuy nhién viéc nhin tryc quan ban v& dé hiéu dugc
nguyén ly hoat dong twong ddi phuic tap do vay tac gia di dua ra y tudng
dung mot phﬁn mém dé hinh tuong hoa su hoat dong cua hé théng nay do la
phim mém media flash player.

Nhu vdy bang phan mém Media flash d& mé ta duoc nguyén 1y hoat
dong cua hé bom cao ap voi phun cua dong co diesel hang Man B&W ma cé
thé nhin truc quan rat dé hiéu. Qua nguyén Iy hoat dong d6 ta ciing phan
doan dugc mot s6 hu hong c6 thé xay ra ddi véi hé thong thiét bi nay tir do
dua ra cac bién phap khic phuc.

Tuy nhién goc do cua dé tai 1a rat nho chi & pham vi bom cao ap va
voi phun ctia dong co Diesel hing Man B&W do vay d6i v6i hé thong bom
cao ap voi phun cua mot sd hiang khac thi tuy nguyén 1y hoat dong c6 thé
gidng nhung viéc hinh tuong twong ddi kho.

Pbi véi phan chuong trinh chay ¢ voi phun con chua rd rang ¢ khu
vuc Non return valve vi 15 hdi dau tai d6 rat nho do vay c0 thé mot s sinh
vién chua hiéu cin ké& dugc. Dé giai quyét van dé nay tac gia co ¥ dinh mo
rong de tai dé thém phan hoat dong & khu vyc d6 dé dé dang hinh tuong hon.
Ngoai ra tac gia cing co y dinh su dung pham mém nay dé mo ta nguyén ly
hoat dong cua mot s6 loai bom cao ap voi phun khac, diéu nay rét hitu ich
chi sinh vién va céc s quan Mdy tau bién.
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