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LOI MO PAU

Nén cong nghiép hién dai ngay nay voi day thach thirc va co hoi, cong nghé dong co dot
trong di va dang dong mot vai trd quan trong va khong thé thiéu trong cudc sdng hang ngay
ciing nhu trong nganh céng nghiép néi chung. Pay 1a mot linh vuc ¢6 anh hudng sdu sic dén
su phét trién va tién bo ciia nén kinh té ciing nhu méi truong xung quanh chung ta.

Mén hoc Pong co dbt trong khong chi danh dau su bit dau cta hanh trinh hoc tip va nghién
ctlru ctia ban trong linh vuc dong co, ma con mang dén kién thirc va ky ning dé ngudi hoc tham
gia vao nganh cong nghiép 6 t6 cua Viét Nam mot cach tét hon.

Trong tai lidu giang day nay, ching t6i di tong hop nhing kién thirc c6t 161 va cong nghé
lién quan dén dong co dot trong, dugc chia thanh 08 bai hoc:

Bai 1: Dai cuong vé dong co dbt trong

Bai 2: Cac bd phan chinh cua dong co dt trong
Bai 3: Co ciu phan phbi khi.

Bai 4: Hé thong boi tron

Bai 5: Hé thong 1am mat

Bai 6: Hé thong nhién liéu dong co xing

Bai 7: Hé théng nhién li€u dong co Diesel

Bai 8: Hé thong danh lira trén dong co xing

V6i hy vong riang nhiing kién thirc va thong tin trong tai liéu hoc tip niy s& gitp ban hiéu
rd hon vé hoat dong va két cAu cua dong co débt trong, cling nhu cach sir dung, bao tri va sira

chira dong co dbt trong.






Bai 01: Pai cwong vé dpng co dot trong

~ BAI 01 '
DPAI CUONG VE PONG CO POT TRONG

1. Khii quat vé dong co dot trong
1.1. Vai tro ciia Pong co ddt trong

DPong co ddt trong 1a ngudn dong luc chinh din dong cac phuong tién giao thong
van tai nhu: O t0, xe may, tau thay, may bay....

Pong co dbt trong chiém vi tri quan trong trong qua trinh co gidi hoa san xuat trong moi
linh vyc giao thong van tai (duong bg, duong sat, duong thuy, duong hang khong), Nong
nghiép (may nong nghiép, may tudt loa...) Lam nghiép, xay dung. ..

Ngoai ra dong co d6t trong c6 tac dong twong hd véi nhidu linh vyc khac: co khi,
dién, dién tir, diéu khién tu dong, vat liéu kim loai va phi kim loai. .

Hién nay c6 nhiéu loai dong co d& duoc nghién ciru ché tao thay thé DPCDT nhu
dong co di¢n, dong co lai (xang — dién hay Diesel — dién), dong co st dung nang luong
mit troi...nhung van chua san xuat va thay thé hang loat vi chting c6 gia thanh cao, kich
thudc 16n. Vi vay dong co dét trong ding nhién lidu 1ong (xang, diesel) van chiém vai
trd quan trong va hién nay van dang dung phd bién.

1.2. Lich sir phat trién ciia Pong co dot trong

Tom tét vé lich sir dong co ddt trong bao gom nhimg sy kién dang chu y nhu sau:
- 1680: Nha vat 1y hoc nguoi Pic Christian Huygens thiét ké loai dong co chay bang
thudc sung (loai dong co nay khong dugce dwa vao san xuét)
- 1807: Francois Isaac De Rivaz ngudi Thuy Dién phat minh loai dong co d6t trong dung
hon hop khi Hydro va Oxy lam nhién liéu. Rivaz thiét ké riéng mot chiéc xe sir dung
dong co nay (chiéc xe dau tién gan dong co dbt trong), tuy nhién thiét ké cua 6ng da
thanh cong nhu mong doi.
- 1824: K¥ su ngudi Anh, Samuel Brown céi tién mot dong co hoi nudc cli Newcomen
thanh dong co chay gas va thir nghiém trén mét chiéc xe trén khu ddi Shooter & Anh.
- 1858: Jean Joseph, mot K§ Su nguoi Bi xin cdp bang sang ché chiéc xe dong co dot
trong tac dong kép, danh ltra dién sir dung nhién liéu khi than (1860).
Vao nam 1863, Lenoir gan dong co nay (da dugc cai tién, sir dung nhién liu xang va
bd ché hoa khi don gian) vao mot chiéc xe coong ba banh va thyc hién thanh cong
chuyén di mang tinh lich st v&i quing duong 50 dam.
- 1862: Ky Su nguoi Phap ong Alphonse Beau De Rochas d¢ don cap bang sang ché
dong co bon ky s6 52593 ngay 16 thang 01 nam 1862 (nhung di khong san xuat).
- 1864: Siegfried Marcus, K§ Su ngudi Ao di ché tao mot loai dong co xi — lanh véi bd
ché hoa khi rit tho so va sau d6 gan 1én mot chiéc xe ngya va da van hanh thanh cong
trén quang dudng da dai 500 foot! (152,4m). Vai nam sau d6, Marcus thiét ké mot chiéc
xe ¢6 thé van hanh véi téc do 10 dam/gid va mot s6 sir gia cho rang ddy méi chinh l1a
chiéc xe str dung dong co xing dau tién trén thé gioi.
- 1873: Ky Su nguoi M§, George Brayton phat trién (nhung khong thanh cong) loai
dong co 2 ky chay dau hoa (loai dong co nay dung hai xi- lanh bom ngoai). Tuy vay,
loai dong co nay dugc coi nhu 13 dong co dau an toan co gia tri tng dung dau tién.
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- 1866: Hai Ky Su nguoi bBuc, Eugen Langen va Nikolas August Otto cai tién cac thiét
ké cta Lenoir va De Rochas va d3 tao ra duoc dong co chay gas c0 hiéu suit 16n hon.

- 1876: Nikolas August Otto phat minh thanh céng va dugc cap bang sang ché dong co
bbn ky thi hai loai dong co nay thuong duogc goi la “Chu ky Otto”

- 1876: Dougald Clerk ché tao thanh cong dong co hai ky dau tién

- 1883: K¥ Su ngudi Phap, ong Edouard Delamare — Deboutevile ché tao dong co 4 xi
— lanh chay bang gas d6t 16. Khong thé chic chin rang nhitng gi 6ng 1am c6 phai 1a viéc
ché tao 6t6 hay khong. Tuy nhién, thiét ké ctia ong kha tién bo vao thdi diém d6, vé mot
phuong dién ndo d6 con tién tién hon ca thiét ké cia Daimler va Benz, it nhét 13 vé ly
thuyét.

- 1885: Gottlieb Daimler phat minh loai dong co cé thé duoc coi nhu la nguyén mau ciia
dong co xing hién véi xi- lanh thiang dimg va sir dung bd ché hoa khi (cip bang nim
1889). Daimler 1an dau tién ché tao xe hai banh gén dong co co tén “Reitwagen”, mot
nam sau d6 loai dong co nay dng ché tao chiéc 6t6 4 banh dau tién trén thé gidi.

- 1886: Vao ngay 29 thang 01, Karl Benz nhan bang sang ché dau tién cho xe 6t6 véi
dong co xang.

- 1889: Daimler ché tao dong co 4 ky cai tién c6 supap hinh nam va 2 xi- lanh nghiéng
kiéu chit V

- 1890: Wilhelm Maybach ché tao dong co 4 ky, 4 xi- lanh dau tién.

Thiét ké dong co va thiét ké 6t6 1a viéc lam khong thé tach roi, hau hét cdc nha
thiét ké dong co dugc nhic dén ¢ trén kiém ludn viée thiét ké xe 6t6 va mot sd da tre
thanh nha san xuét 6t6 16n trén thé gidi. Tat ca cac nha sang ché va nhimg phat minh
ctia ho déu c6 dong gop quan trong cho sy phat trién nganh cong nghiép 6 to va cong
nghé ché tao dong co d6t trong.

2. Phan loai dong co
2.1. Dinh nghia

Dong co: La mot loai thiét bi thuc hién viée chuyén ddi nang luong & bat ky mot
dang nao d6 sang co nang dé dan dong may cong tac.
Cac dang nang lugng Cac dang dong co
e Suc gid Dong co gio.
e Strc nuéce Tuabin nudce.
e Dién nang Dong co dién.
e Hoda nang bong co nhiét.
e Nang luong nguyén tur Dbong co nhiét.
e Nang lugng mat troi bong co dién.

Trong qua trinh chuyén d6i nang lwong noi trén thi hiéu suat chuyén doi (hidu suat
sir dung nhién liéu con goi 1a hidu suat nhiét) dong vai trd quan trong. Phé bién nhat
hién nay la dong co nhiét.

Djng co nhigt: La loai thiét bi thuc hién viéc chuyén hoa ning luong & (dang nhiét
ning (do qua trinh dot chay nang luong & dang hoa ning) sang co ning dé dan dong
may cong tac.

So dd nguyén 1y dong co nhiét: Hoa ning — Nhiét ning — Co ning

L
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Duya vao dic diém bién doi niang lwong tir dang héa ning sang nhiét nang ma ching
ta c6 dong co ddt ngoai hay dong co dét trong.

Dong co dot ngoai: Pong co nay nhién lidu duoc d6t chay bén ngoai dong co.
Dung hoi nuéc lam moi chét cong tac, nhién li¢u dugc dot dé lam néng nudc — boc hoi
— lam chuyén dong céc tua bin hay day piston. Pong co d6t ngoai gdm co: Méy hoi
nudc, tuabin hoi nudc.v..v...

Dong co dot trong: Loai dong co nay nhién liéu duoc d6t chay trong budng dot
clia dong co tirc 1a hod ning chuyén thanh nhiét nang ngay trong budng dét. Moi chat 1a
gdm khi d3 chay c6 nhiét do va 4p suat cao, co kha niang gidn nd va sinh cong.

2.2. Phin loai dong co ddt trong

+ Theo nhién liéu sir dung
- Déng co chay bang nhién liéu Iong loai nhe nhu (xing, benzon, dau hoa, con...)
- Dong co chay bdng nhién lieu long loai nang (déu mazut, nhién liéu diezen...).
- Pong co chay bang nhién liéu khi ( khi thién nhién, Khi gas, Khi Biogas).
+ Theo phuong phap thuc hién chu trinh céng tac
- Déng co 4 ky 14 loai dong co dé hoan thanh mot chu trinh cong tac thi piston
thuc hién 4 hanh trinh hodc truc khuyu phai quay 2 vong.
- Béng co 2 ky 14 loai dong co dé hoan thanh mot chu trinh cong tac thi piston
thuc hién 2 hanh trinh hodc truc khuyu phai quay 1 vong.
+ Theo phuong phap nap cia chu trinh céng tac
- Béng co khéng tang dp: La loai dong co dua vao su chénh léch ap suit bén
ngoai va trong xy lanh dé nap khong khi hodc hoa khi vao trong xy lanh.
- Péng co tang dp: L loai dong co co dung may nén dé nap khong khi hoic hoa
khi vao xy lanh. Muc dich ting cong suat dong co.
% Theo tdc d dong co
- Pong co c6 toe do thap (dong co thap tdc), Vi, < 6,5 m/s.
- Pong co c6 tbe do trung binh (ddng co trung binh tc), Vi = 6,5 + 9 m/s.
- Pong co cao tdc (dong co cao tdc), Vi > 9 mys.
Véi Vi - Tée d6 trung binh cia piston.
_Sn
h 30
Trong do: S - Hanh trinh cua piston (m)
n - Toc dd cua dong co
% Theo diic diém céu tao dong co
a. Theo s6 xy lanh
- Bong co mdt xy lanh.
- Pong co nhiéu xy lanh.
b. Theo cdch phdn bé xy lanh
- Pong co co xy lanh thang dung.
- Pong co ¢o xy lanh nam ngang.
- Pong co co xy lanh thang hang hay chir V.
- Pong co ¢o xy lanh bd tri hinh sao
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- Pong co c6 piston d6i dinh.
3. So' @6 c4u tao chung ciia djng co ddt trong

So dd cau tao chung cua dong co ddt trong (dong co ddt trong xang hoic
dau diesel) bao gdom céac thanh phan chinh sau:

-Than may (Engine Block): Than may la khung chinh cua dong co va chira
cac bd phan chinh nhu piston, xy lanh, vong bi, va cac kénh dan dau va
nudc lam mat.

- Xy lanh (Cylinder): Xy lanh 12 mot 6ng tru duogc ¢ dinh chat vio than
may va noi dién ra qué trinh d6t nhién ligu.

- Piston: Piston 1a mot chiéc tru bang kim loai duoc dat trong xy lanh va
c6 thé di chuyén 1én xudng trong xy lanh.

- Tryc khuyu (Connecting Rod): Truc khuyu la b phan nbi gilta piston va
truc cam, gitip chuyén dong tuyén tinh ciia piston thanh chuyén dong quay
cua truc cam.

- Truc cam (Camshaft): Truc cam la truc xoay c6 cac rang cua hay dong
ho di€u khién van nap nhién li€u va xa, quyét dinh mo-men luc va nhip
lam vi¢c cua dong co.

- Van nap nhién li¢u (Intake Valve): Van nap nhién liéu mo dé cho phép
hon hop nhién liéu va khong khi vao xy lanh trong qua trinh haut.

- Van xa (Exhaust Valve): Van xa mo dé cho phép khi thai ra ngoai khi
dot chay hoan tat.

- H¢ théng phun nhién li¢u (Fuel Injection System) Hé thong nay co
nhiém vu cung cp nhién lidu (xing hodc dau diesel) vao xy lanh theo
dung ti 1¢ va thoi diém phu hop.

- Hé théng khai dong (Svtarting System): Hé thong khdi dong st dung binh
ac quy va dong co dé deé khoi dong dong co.

- H¢ thong 1am mat (Cooling System): Hé théng lam mat bao gom bom
nudc va binh chira nude dé lam mat cac bg phan nong trong dong co.

- Hé thdng danh lira (Ignition System): Hé thong danh lira gitp tao lira dé
dot chay hon hop nhién lidu va khong khi trong xy lanh.

- H¢ thong boi tron (Lubrication System): He thdng boi tron cung cip dau
nhon dén cac bo phan chuyén dong dé giam ma sat va bao vé chiing khoi
héng hoc.
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-. Hé thdng khi thai (Exhaust System): H¢ thong thoat khi giup day khi
thai ra ngoai mai truong sau khi dot chay.

So dod cau tao nay co6 thé c6 mot so bién thé tuy thudc vao loai dong co va
cong nghé san xuat, nhung cic thanh phan co ban dugc gitt nguyén.

4. Mt s6 thuit ngir va dinh nghia co ban
4.1. Piém chét trén va diém chét duwéi:

La vi tri cudi cung cua piston trong xy lanh, tai vi tri nay piston khong thé tiép tuc
chuyén dong (van téc = 0) va piston bat dau ddi chiéu chuyén dong. Do c¢6 hai vi tri gidi
han cua piston trong xy lanh ma n6 c6 hai diém chét 1a diém chét trén va diém chét dudi.

Diém chét trén 1a vi tri dinh piston cich xa duong tdm tryc khuyu nhat.
Diém chét dudi 1a vi tri dinh piston gan dudng tam truc khuyu nhat.

4.2. Hanh trinh cda piston (S):

1a khoang cach dich chuyén cta piston
giita hai diém chét.

S=2R.

S: hanh trinh cua piston .

R: ban kinh quay cua truc khuyu.

4.3. Thé tich 1am viéc ctia xy lanh
(cong tac) (Vh):

La khong gian dugc gioi han boi |

hai mit phang cit thang goc voi duong L

tam Xy lanh qua hai diém chét.
n.D?

vV, = S

D : duong kinh xy lanh. Hinh 1.1: Két cdu thé tich cong tac
D61 vé1 dong co co 1 xy lanh thi
thé tich cong tac cua dong co la V =1.Vx
4.4. Thé tich budng d6t (Ve):
La khoang khong gian dugc gidi han bai dinh piston, xy lanh va nap xy lanh khi
piston ¢ DCT.
4.5. Thé tich toan phan (Va):
La khoang khong gian dugc giéi han boi dinh piston, xy lanh va nap xy lanh khi
piston & DCD (tong thé tich cong tac ctia xy lanh va thé tich budng chay).
Yo =¥+ Ve
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4.6. Ti s6 nén (£):
La ty s6 dung tich toan bo xy lanh chia cho dung tich budng chay.
Vu I/,l + VC I/h
v, V. V.

¢

&

4.7. Ky (Thi) :

La s6 hanh trinh ctia piston dé hoan thanh mot chu trinh cong tac.

* Chu trinh cong tac:

La tong cong cac qua trinh xay ra trong mot xy lanh ctia dong co dé bién d6i moi
chat va thuc hién mot lan sinh cong.

Mot chu trinh nhiét dong cua dong co dbt trong c6 bon qua trinh 13: Qua trinh
hut, qua trinh nén, qua trinh chay-cap nhiét — gidn no sinh céng va qua trinh thai nhiét
cho moi truong.

Chu trinh 1y thuyét 1a chu trinh c6ng tac ma khoi su va két thac cac qua trinh
nhi¢t dOng tai cac diém chét. Con chu trinh thuc té thi khai su va két thuc cac qué trinh
trude hodc sau cac diém chét.

* Hoa khi: La hdn hop giita hoi xing va khong khi tron that déu va dung ti 18.
Déi voi dong co xang thé hé cii, hoa khi dugc tao thanh tir bén ngoai xy lanh dong co
tai bo ché hoa khi. Vi vay khi nap vao xy lanh dong co xdng chinh 1a hoa khi trong khi
dong co diesel khi nap mdi chi 1a khong khi (thanh khi).

5. Chu trinh lam viéc cia dong co xang 1 xy lanh 4 ky
5.1. Nguyén Iy 1am viéc theo chu trinh ly thuyét ciia dong co 1 xy lanh 4 ky

a. Qua trinh nap :

Khi piston tir PCT xuéng DCD supap nap mé, supap thai dong,do chénh 1éch ap
suat khong khi qua 6ng nap khi vao xi lanh. Piston téi DCD hai supap dong, két thiic ky
hut.

b.Qua trinh nén :

Gidng nhu dong co diesel, nhung dong co xang c6 ty s6 khi thap thuong ¥ =4,5
+12 va 4p suat cudi qua trinh nén thap P.=5 +15 at. Nhiét Do T= 600 +700 K.

Gia tri ap suét cudi qua trinh nén phu thudc vao : ti s6 nén, d6 kin khit cua khong gian
chtra hoa khi va nhiét do ban dau cua qué trinh nén.

¢. Qua trinh chay :

Cudi qua trinh nén , bugi bat tia lira dién ddt chay hoa khi. Téc do chay dong co
xdng ting nhanh, nhiét do chay T, =2000 + 2700 K .Tuy nhién ty s6 nén thip nén ap
suat thap P,= 25 + 50at. Qua trinh chay nay goi 1a qua trinh chy cudng burc. Nhién liéu
chay nhanh nén 13 qua trinh chay dang tich.

d. Qua trinh thai khi

Tuong ty dong co diezen. Cudi qua trinh thai 4p suét trong xy lanh vao khoang
P=1,1 +1,2 at va nhiét d¢ T,= 900 +1200 K.
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7 ¥

R W

Ky chay

Hinh 1.2: Mé phong nguyén ly lam viéc cua dong co xang

5.2. Nguyén ly 1am viéc theo chu trinh 1y thuyét thue té ciia dong co xiing 1 xy
lanh 4 ky

Tuong tu nhu dong co diesel, dong co xang cung can nang cao hiéu suat nhiét va
cong suat. Do vay can diéu chinh sy déng md supap hut, supap thai linh hoat sao cho
hut that nhiéu hoa khi va thai sach khi chy. Chu trinh thyc té ctia dong co xing duoc
mo ta theo gian d6 phan phdi khi sau.
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Hinh 1.3: Gian d6 phdn phoi khi dong co xdng

P i

Chii thich hinh 2.4 By |-
@1 — goc mo som supap nap

@2 - goc dong mudn supap nap

@3 — goc danh lira som

@s- goc mo supap xa

@6~ goc dong muon supap xa

@1-2 - thoi gian mo supap nap

@2-3 - thoi gian quad trinh nén

(3-4-5 - thoi gian qua trinh chay gian no
@s.6 - thoi gian qua trinh thdi R '

<Y

Hinh 1.4: Do thi céng Opv cia dong co xing
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6. Nguyén ly 1am viéc ciia dong co xang 1 xy lanh hai ky.

Chu thich

Bugi

Ndp qui ldt

Canh toa nhiét

Cua thai

Cira nap (théng véi bg ché hoa khi)
Cdcte

Thanh truyén

Ma khuyu (banh da)
Co khuyu

10 Truc khuyu

11. Puong hong

\O.OO.\I.O\.M%&».N&

12. Piston va xéc mang

13. Cura quet
14. Xy lanh

Hinh 1.5: Cau tao déng co xang hai ky

6.1 Hanh trinh thi nhat

Piston di tir phia DCT vé phia PCD, do méi chit bi d6t chay gidn nd sinh cong.
Khi piston & hanh trinh di 1én cira quét duge dong trude, tiép theo cira thai dugc dong
(giai doan tir khi dong cua quét dén khi dong cura thai goi 1a qua trinh quét khi) moi chat
bi ép co ap suét va nhiét d6 cao. Khi piston gan dén DCT bugi bat tia lira dién d6t chay
hon hop. Hon hop chay, gidn nd sinh cong day piston tir DPCT xudng DCD. Hanh trinh
nay dién ra cic qua trinh sau:

+ Chay gidn no (sinh cong): ap suét 1én téi P,= 80at. Nhiét do T,= 1700 + 2200K.

+ Khi piston xuéng gan mo cura nap thi dong thoi supap thai ciing mé ra, khi chay

c6 ap sudt cao hon khi troi nén thoat ra ngoai thyc hién qua trinh thai khi.

+ Bom may nén khi day khong khi sach nap vao xy lanh. Cubi hanh trinh nay ap

suat P, =3 + 8at va nhiét d6 Ty, = 1000 +1200K.Truc khuyu quay 360°.

Sau khi piston dén DCD lai tiép tuc di 1én va thuc hién chu trinh lam viéc tiép
theo. Chu trinh cong tac ciia dong co hai ky cling duoc biéu dién trén d6 thi P-V. Poi
v6i dong co xang hai ky, cac qua trinh nap, nén, nd, thai thuc hién glong nhu dong co
Diesel hai ky. Nhung ¢ ky nap dong co xang nap hdn hop hoa khi va & dau ky no tia lira
phat ra tir bougie dot chay hdn hop nhién licu.

6.2. Hanh trinh thir hai
Piston tor DCD 1én DCT. Khi piston con ¢ DCD, supap thai con mo do do khi
thai thoat ra ngoai. Piston chua dong cura quét (16 nap) nén khong khi dugc may nén
bom vao xy lanh vi1 dp suat vao khoang 1,2 +1,5at. Khong khi sach vao day khi chay
ra khdi xy lanh va mot phan khong khi cling thoat ra ngoai (goi1 1a phan khi nap ton that).
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Khi piston di 1én dong cira quét va supap thai dong lai bat dau thoi ky nén Két thuc qua
trinh nén 1a lac piston dén DCT. Ap suat cudi qua trinh nén 1én dén P= 35 = 50at va
nhiét d6 Te= 900 +1100K. Truc khuyu quay 180°. Mot phan nhién liéu dugc phun vao
may va chay.

Hanh trinh ndy dién ra cdc qua trinh sau:

+ Nap méi chat méi vao khong gian bén dudi cacte dong co.

+ Thuc hién qué trinh quét méi chét(tir khi dong ctra quét dén khi dong cira thai).

+ Nén mdi chat trong xy lanh (tir khi piston dong cira thai).

P
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Hinh 1.6: Do thi cong dong co xang hai ky

7. Chu trinh lam viéc cia dong co diesel 1 xy lanh 4 ky

Dbi voi dong co 4 ky, dé hoan thanh mét chu trinh cong tac piston dong co
phai thuc hién 4 hanh trinh twong ing véi cac qua trinh dién ra trong xy lanh gom:
Quaé trinh nap, qua trinh nén, qua trinh chdy, gian nd va qua trinh thai. Do cac qua
trinh dién ra 1ap di lap lai c6 tinh chu ky nén khi khdo sat nguyén 1y lam viéc ta
chi can khao sat mot chu trinh cong tac cta dong co.

Pong co dbt trong khong ting ap 13 loai dong co dua va su chénh 1éch ap
suat ngoai va trong xy lanh dé nap hoa khi hay thanh khi vao xy lanh.

10
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7.1. Nguyén ly 1am viéc theo chu trinh 1y thuyét ctia dong co diesel 1 xy lanh 4
ky

Hinh 1.7: M6 phong nguyén ly lam viéc dong co diesel 4 ky

a. Hanh trinh thir nhat: nap khi
Piston tir diém chét trén xudng diém chét dudi supap nap ma, do chénh léch ap
suat, khong khi bén ngoai tran vao xy lanh. Khi piston dén diém chét dudi supap nap
dong lai. Truc khuyu quay dugc 180°.
b. Hanh trinh thu hai: nén khi
Piston tir diém chét dudi 1én diém chét trén: Vi hai supap dong kin nén khong
khi bi nén lai. thé tich chi bang 1/16 +1/22 thé tich ban dau, tic 1a ty sd nén ¥ =16 +
22. Ap suét trong xy lanh Pc = 28 + 40 kg/cm? . Nhiét d6 trong xy lanh T, = 800 +
1000K, truc khuyu da quay dugc 360°.
c. Hanh trinh thur ba: chay - gian no, sinh cong
Cudi qua trinh nén, nhién liéu (dau Diesel) dugc phun vao budng chay dudi dang
hat nho li ti dang suong nhd c6 bom cao 4p va voi phun. Thong thuong dau khong phai
phun hét trong mot lac ma phun kéo dai twong tmg voi gbc quay cua truc khuyu tir
15+30°. Nhiing hat dau nhé tiép xuc véi khong khi nén c¢6 nhiét do cao va tu bdc chay
sinh ra ap lyc 16n (P = 30 +120 kg/cm?), (T =1600 +2200K) day piston di tir diém chét
trén dén diém chét dudi 1am tryc khuyu quay va sinh cong.
Pay 1a hanh trinh duy nhit sinh cong lam dong co lam viéc lién tuc.
Cubi qué trinh chay ap suat trong xi lanh giam chi con Py= 2,5 + 5 kg/ cm? va nhiét do
Ty, = 900 =+ 1200 K, truc khuyu quay 540°.
d. Hanh trinh thir tu: Thai san vdt chay
Sy dbt chay hon hop & qua trinh trén dé lai trong xy lanh nhiéu san vat chay, can
phai thai ra ngoai. Piston tu dlem chét dudi 1én diém chét trén, supap thai mé dan, khi
thai bi ddy ra ngoai nhd 4p suat khi chay va stc day cudng buc cua piston. Ap suat
P=1,03 = 1,1 at va T; = 600 + 800K. Khi piston dén diém chét trén 1a két thiic qua trinh
thai va hoan thanh mot chu trinh cong tac ciia dong co diezen 4 ky, supap thai dong lai.
Truc khuyu quay dugc goc 720° twong mg truc cam quay dugc mot vong.

11
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Sau khi hoan thanh mét chu trinh cong tac, nh¢ quan tinh quay cua banh da. Truc
khuyu cua dong co ti€p tuc quay dé thyc hién chu trinh lam viée tiép theo. Cac chu trinh
khéc xdy ra noi tiép.

7.2. Nguyén ly 1am viéc theo chu trinh thue té ciia dong co' 1 xy lanh 4 ky

Thuc té can phai nang cao cong suét va hiéu suit nhiét cua dong co, can thiét
phai hiit that nhiéu thanh khi, thai sach khi chay va tan dung tdi da lyc khi thé tic dung
1én dinh piston. Do d6 phai diéu chinh sy m& sém va dong tré supap hut va supap thai,
phun dau sém. Nguyén 1y 1am viéc theo chu trinh 1y thuc té cua dong co diesel 4 ky
dugc thé hién theo gian do phdi khi sau.

Chd thich hinh 1.8

@1 — goc mo soOm supap nap

@2 - goc dong mudn supap nap
@1-2 - thoi gian mo supap nap
@3 - goc phun nhién liéu som
@2-3- thoi gian qua trinh nén

@4 - Vi tri cudi qud trinh nén.
@5 - goc mo supap xd

®3-4-5 - thot gian qua trinh chay
gian no

@6 - goc dong mudn supap xa
@s-6- thoi gian qua trinh thai

DCT: Diém chét trén
PCD: Piém chét dudi

Hinh 1.8: Gian dé phan phoi khi ciia dong co diesel

12
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Chu thich hinh 1.9:
1: Vi tri mo cura quét. pCT
2: Vi tri dong cia quét

3: Vi tri mo cua thdi (supap thdi)
4: Vi tri dong cira thdi

5: Vi tri bdc tia lva dién

1—2: Thoi gian mo cua quét.
3—4: Thoi gian mo cua thdi

Chay gian n¢

pCD
Hinh 1.9 Gian d6 phan phéi khi dong co xiang hai ky

8. Chu trinh lam viéc ctia dong co diesel 1 xy lanh 2 ky

Tuong tu nhu chu trinh ciia dong co xang
Mot s6 nhan xét vé dong co hai ky
Chu trinh ddng co hai thi dugc thyc hién véi mot vong quay cua truc khuyu va 2 hanh

trinh piston. Trong hai hanh trinh chi c6 mot hanh trinh sinh c6ng con hanh trinh kia tén
cong nap va nén khi .Khi quét c6 mot phan khi nap theo san pham chay ra ngoai xy lanh
(d6i voi dong co Diesel 1a khong khi, dong co xing 1a hoa khi). Day 1a ton that din dén
hiéu suit dong co hai ky thap hon dong co 4 ky. Pong co xing hoa khi dugc nap vao
trong cacte do do cacte phai that kin may ma&i hoat dong dugce

SO SANH SU KHAC NHAU CUA PONG CO 2 KY VA PONG CO 4 KY

- Néu so sanh hai dong co c6 cung D, S, n thi vé mit Iy thuyét cong suat dong co
hai ky gap doi cong suit dong co bon ky. Nhung do c6 t6n that din dong bom quét nén
thuc t€ chi 16n hon 1,6 + 1,8 lan.

- Qua trinh thai va nap ciia dong co bén ky hoan hao hon dong co hai ky vi né duoc
tién hanh boi bon hanh trinh cia piston .

- V& céu tao dong co xing hai ky don gian, it chi tiét hon so voi dong co bén ky.

- Momen xoidn cta dong co hai ky déu din hon so véi dong co bén ky vi toan bd
chu trinh n6 chi dién ra véi mot vong quay cua truc khuyu .

- Goc quay Ung voi qué trinh chdy va gidn né caa dong bén ky 16n hon dong co hai
ky (khoang 140°, con dong co hai ky khoang 100 +120°).

- Hiéu suét dong co bdn ky 16n hon dong co hai ky vi dong co hai ky c6 ton that
mai chat trong qua trinh quét khi.
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