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tau hoa chay béng dcf)ng co hoi nu()'c & than da

Loi gioi thiéu: kinh thua quy doc gia, trang khoa hoc GPDMPVN/Thu do My xin dwoc trdn trong gioi
thiéu dén quy vi bai suu tam vé PONG CO XE HOI Trong bai swu tam ndy, t6i chi dé cdp mot cach rat
dai cuong vé “nguyén ly hoat dong can ban” cua dong co (1] dung trong nganh vdn tai diwong bo dé vin
chuyen con nguoi, dong vdt, hang hod, va vit dung tir diém nay sang diém kia trén qua dat. Vi the chir

e hoi” hay “6—t6” [phién am sang tiéng Viét tir chit “auto”] ld tién dé cua “dong co” hay “engine” [1] trong
bdi suu khao nay.

Ngoai “nguyén Iy hoat dong can ban”, bai ciing deé cdp dén “6 mdy” [engine block] va cdc bé phdn can
ban ciua mot co xe hoi chay bang nhzen ligu xang va dau diesel mot cach khdi quat dé ching ta hiéu mot

cdch dé dang tai sao mét khoi sdt to ding thé kia c6 thé tw né chay phon—phon trén cdc con dwong 14 &
mot toc do cao.

Tai liéu tham khdo: chatGPT [GPT: chit viét tit tir cic chit: “Generative Pre—trained Transformer™]. & trang Bdach Khoa
Toan Thu tryc tuyén |Wikipedia online]. Kinh moi quy doc gia theo doi. Tran trong. —tkd

dc logi dpng co xe hoi: Co 7 loai dong co xe hoi phd bién trén thi truong xua nay
nhu sau:

I. Bong co chay bang hoi nudc [Steam engine],
II. Bong co dot bén trong [Internal Combustion Engine — ICE]: gOm 2 loai:
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— Dong co chay bang nhién liéu ddau diesel va
— Dong co chay bang nhién liéu xang |gasoline].

III. Bong co chay béng dién [electric Motor],

IV. Bong co Hydrogen [Fuel Cell Vehicle],

V. Dong co st dung nhién li¢u sinh hoc [Biofuel Engines],
VI. Bong co Wankel, va

VII. D@ng co siéu Nnap [Supercharged va Turbocharged].

Du6i ddy 1a nguyén 1y dai cuong vé cac loai dong co xe hoi:

A. TONG QUAT
I. Pong co chay bing hoi nwéc [Steam engine]
Dbay 1a dong co hoi nudc dau tién cua nhan loai dugc phat minh vao thé ky 17 tai nudc
Anh. D@l’lg co hoi nudc thuéc IOE_Ii “d_éng co dot bén ngodz [External Combustion Engine (ECE)],
dung nhién li¢u than d4 dé nau s61 nudc trong ndi xup—de [voiler] thanh hoi nudc dudi ap

suat cao, sau do lam ngudi nhanh dé tao chan khong trong mot xy—lanh kin. Ap suat khi
quyén an piston xudng, tao ra lyc dé€ thuc hién cong viéc nhu bom nudc tir cdc ham mo.

b

II. D@ng co dot bén tl‘OIlg [Internal Combustion Engine — ICE]

Day 1a loai dong co truyén thdng, st dung nhién liéu hoa thach (nhu xing, dau diesel) dé
tao ra nang lugng. Pong co nay cd thé chia thanh cac loai sau:

— Ddng co xdng [gasoline engine]: Phd bién nhat trong cac xe 6-to dan su.
Pic diém: D6t chay nhién liéu xang trong budng ddt dé tao ra lyc day.
Uu diém: Kha ning ting tdc tot, chi phi bao tri twong ddi thap.
Khuyét diém: Tiéu tén nhién liéu nhiéu va giy 6 nhiém moi trudng.

— Déng co diesel [diesel engine]: St dung dau diesel 1am nhién liéu.

Pac diém: Ti€u thu it nhién liéu hon so v&i dong co xdng va tao mo—men xoan [5] cao
hon.

Uu diém: Hiéu suat nhién liéu cao, bén bi.

Khuyét diém: Gay ra nhiéu khi thai 6 nhiém [c02, Nox] va tiéng 6n 16n hon.
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— Dong co hybrid |hybrid engine|: Két hop gitta dong co xang hodc diesel va dong co di¢n.

Pic diém: Khi xe di chuyén & toc do thap, dong co dién hoat dong, va khi ting tbc do
hodc di chuyén & téc do cao, déng co dot bén trong s& hoat dong.

Uu diém: Tiét kiém nhién liéu, giam luong khi thai.

Khuyét diém: Cau tao phurc tap, chi phi bao tri xe cao hon xe chi sir dung dong co dét
bén trong.

- Béng co khi nén [compressed natural gas — CNG] Su dung khi thién nhién nén lam nhién héu
Pic diém: Emission thap va tiét kiém chi phi nhién liéu.

U'u diém: it gy 6 nhiém va chi phi thap hon so véi xing hoic diesel.

Khuyét diém: Co so ha tﬁng tram tiép nhién liéu han ché.

I11. D@ng co Chi_ly bi:illg dién [electric motor]

Vi su phat trién 16n manh cta cong ngh¢ va khuynh huong giam thiéu tac dong moi
truong, dong co dién dang trd nén phd bién hon trong nganh cong nghiép 6-t6.

— Dong co dién |EV - clectric vehicle]: ST dung dién tir pin lithium—ion (hodc cac cong ngh¢
pin khac) dé van hanh dong co dién.

Pic diém: Khong st dung nhién liéu hoa thach, khong phat thai khi CO2 khi van hanh.
Uu diém: Khong gdy 6 nhiém khi thai, chi phi bao tri thap, hiéu suét cao, it tiéng on.

Khuyét diém: Pham vi di chuyén bj gidi han boi dung lugng pin, thoi gian sac dién lau
(mdc du da co6 tién b trong cong ngh¢ sac dién nhanh).

— Déng co dign trong xe plug—in hybrid [PHEV - Plug-in Hybrid Electric Vehicle]: K&t hop giita
dong co dot bén trong va dong co di¢n, nhung c6 thé sac dién lai bang nguon di¢n ngoai.

Pic diém: Xe c6 thé chay bang dién mot quing dudng ngan va chuyén sang dong co dt
bén trong khi can thiét.

Uu djém: Cung cip kha ning di chuyén bang dién nhung khong lo ling vé pham vi di
chuyén.
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Khuyét diém: Chi phi dau tu ban dau cao, hé thong phtc tap.
IV. Dong co Hydrogen |[fuel cell vehicle]

— Xe chay bang pin nhién ligu hydro [FCV - fuel cell vehicle]: St dung hydrogen [12] lam
ngudn ning luong dé tao ra dién trong pin nhién liéu va van hanh dong co dién.

Pic diém: Xe phat ra khi thai 1a nuée (n20], khong co CO2.
Uu diém: Khong phat khi thai nha kinh, hiéu suat cao.

Khuyét diém: H¢ thong co s& ha tang tram sac dién va san xuat hydrogen van con han
che, chi phi san xuat cao.

V. Dong co sir dung nhién li€u sinh hoc [biofuel engines]

— Bioethanol va Biodiesel: St dung nguyén liéu sinh hoc nhu mia, ngd, hoac dau thue
vat lam nhién liéu.

Pic diém: Lam giam phu thudc vao nhién liéu hoa thach va giam khi thai CO2.
Uu diém: C6 thé tai tao duoc, giam 6 nhiém méi trudong.

Khuyét diém: San xuat va xir 1y phtrc tap, hiéu suat khong bang dong co dt bén trong
truyén thong.

VI. Dong co Wankel

— Déng co Wankel [rotary engine]: La mot loai dong co d6t bén trong co ciu tric quay, thay
vi st dung piston.

Pac diém: Thiét ké don gian, nhe, va van hanh ém.

Uu diém: Hiéu suit dong co cao, kha ning quay ém.

Khuyét dlem Tiéu ton nhién liéu nhiéu va phat thai cao, do do khong phd blen trong
nganh san xuét xe hoi ngay nay (du Mazda van tiép tuc sir dung trong mot sé mau xe thé
thao).

VII. DOng co si€éu nap [supercharged] va turbocharged

— Ddng co siéu nap [supercharged): Str dung mot may nén dé cung cip thém khong khi vao

dong co, gitp dong co tang strc manh.
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Pic diém: Tang cong sudt ma khong can phai ting dung tich dong co.
Uu diém: Tang hiéu sudt va cong suit, pht hop véi cac xe thé thao.

— Djng co'tdng dp [trbocharged]: twong ty nhu dong co si€u nap, nhung thay vi dung may
nén, turbo str dung khi thai dé quay tua—bin va nén khi vao budng dbt.

Pic diém: Tang cong suat ma khong tang kich thude dong co dang ké.
U'u diém: Hiéu sut nhién liéu cao hon so voi dong co thong thudng.
B. CHI TIET

Sau day 1a phan chi tiét cho mdi loai dong co. Trong phan nay, tdi chi dé cap dén 2 loai
dong co I va II ph6 bién nhat xua nay nhu sau:

xe hoi hiéu Toledo ndm 1902 v6i ddng co chay hai nudc

I. Pong co chay biang hoi nwéc [steam engine] 2]
Lich sw

So lugc vé sy phat minh & phat trién cua dong co hoi nudc:
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Céc dong co hoi nudc dau tién da dugce st dung trong nganh khai thac mo tir thé ky 17,
gom:

— Thomas Savery (ndm 1698): Sinh nam 1650 tai Shilstone, Modbury, Devon—Anh va
mat nam 1715 (tho 65) tai thanh pho Luan BDon—Anh.

La nguoi sang ché “mdy bom hoi nuwoc”, nhung chi c6 kha nang st dung hoi nuéc dé
bom nudc, khong hiéu qua trong viée truyén dong co hoc.

— Thomas Newcomen (nam 1712): Sinh nam 1,664 tai Dartmouth, Devon—Anh va mét
ngay 5 thang 8, nam 1729 (tho 65) tai thanh pho Luan Doén—Anh.

Dong co dau tién c6 thé duge coi la dong co hoi nudc [steam engine], va ngudi phat minh
quan trong nhét lién quan dén loai dong co nay 1a Thomas Newcomen. Nam phdt minh:
khoang nam 1712. Thomas Newcomen 1a mot ky su ngudi Anh, da phat minh ra déng co
hoi nwéc Newcomen, con goi la atmospheric engine.

Muc dich: Ban dau, dong co hoi nudc ciia Newcomen dugc phat minh dé bom nuéc ra
khéi cac mé khai thac, dac bi¢t 1a cac mé than. Cac mo nay thuong bi ngdp nudc, va
dong co hoi nudc gitip giai quyét vin dé nay bang cach bom nudc ra ngoai. Mic dau di
duoc cai tién, tao ra mot dong co hoi nudc bom nude tdt hon, nhung cong suét va hiéu
suét con kha han ché.

— James Watt va sw cdi tién dong co hoi nwéc

Sinh ngay 19 thang 1, nim 1736 tai Greenock, Renfrewshire—Scotland va mat ngay 25,
thang 8, nam 1819 (tho 83) tai Handsworth, Birmingham—Anh.

Mic du Thomas Newcomen d3 phat minh ra dong co hoi nuéc dau tién, nhung James
Watt lai 1a ngudi da cai tién dong co nay vao cudi thé ky 18, gitp né tré nén hiéu qua va
Ung dung rong réi trong nganh cong nghié¢p. Vao nam 1776, James Watt phdt minh ra
dong co hoi nwéc tién bg véi hé thong “budng ngung tu” gitp giam sb ning lugng mat
mat va lam cho dong co hoat dong hi¢u qua hon.

DPong co hoi nudc cia Watt c6 thé cai tién viéc van hanh cac may moc trong nganh dét
may, khai thdc mo, va van tai, dac biét 1a dong co tau hoi nudc. Phat minh ctia 6ng dong
vai tro quan trong trong Cudc cdch mang céng nghiép, giup ting hiéu suat va giam su
lang phi nang lugng.

Vi vay, James Watt thuong dugc cong nhan la ngudi da dua dong co hoi nudc trd thanh
mot cong cu quan trong trong Cach mang Cong nghiép.
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James Watt 1a nguoi cai tien dong co hoi nudc, bién nd thanh dong co c6 hi¢u suat cao,
c6 anh hudng 16n dén cong nghiép va giao thong vao cuoi thé ky 18.

James Wait 1a mot ky su nguoi Toé—cach—lan [Scotland], thudc Vuong qudc Anh thoi do.
Ong sinh ndm 1736 va mit nim 1819. James Watt khong chi cai tién dong co hoi nude
ma con dat ra don vi do cong suét 1a “watt” (wy.

Dong co hoi nudce cua James Watt la bude dot pha quan trong, giap dong co hoi nudc tro
thanh nguon nang luong manh cho Cdch mang Cong nghiép & Anh va sau do lan rong ra

toan cau.

Du6i ddy 1a mo ta chi tiét vé nguyén 1y hoat dong ctia dong co hoi nudc dé tao ra cong co
hoc:

1. Nguyén ly can ban

bong co hoi nudc ciia James Watt hoat dong dua trén sy thay doi ap suét cua hoi nude
trong mot xy—lanh kin. Khi hoi nuéc dugc tao ra tir mdt n6i hoi [boiler], nd dugce dua vao
mot xy—lanh trong dong co, noi &p suat cia hoi nudc lam piston [pit-tong] chuyén dong.
2. Cac giai doan hoat dong ciia dOng co

Giai doan 1: Hoi nuoc duoc dwa vao xy—lanh

Noi hoi dun nong nudce dé tao ra hoi nude. Hoi nudce nay duge dua vao xy—lanh qua van.
Khi hoi nuédce vao, n6 tao ra ap suat rat 1én trong xy—lanh, day piston 1én.

Giai doan 2: Lam lanh va xa hoi nuoc

Sau khi hoi nuéc day piston 1én, van s& dong lai va mot hé théng lam mat 1am giam nhiét
d6 cua hoi nude trong xy—lanh, khién hoi nudc ngung tu thanh nude long va giam ap sut
trong xy—lanh, giup piston di chuyén xudng duéi.

Giai doan 3: Pdo chiéu va tié’p tuc chu trinh

Khi piston bi de¢ xuong dudi, van lai mé dé cho hoi nudec méi vao va chu trinh ctr tiép tuc.
Hoi nudc lai day piston 1én xuong, tao ra chuyén dong co hoc.

3. Piém tién bd cia James Watt

Trudce khi Watt cai tién dong co, cac dong co hoi nudc cli gap phai van dé 16n 1 nhiét do

cta hoi nudc phai dugc giam xubng dé lam giam &p suat trong xy—lanh, nhung diéu nay

lai rat ton thoi gian va nhién li€u. James Watt da phat minh ra mét by lam mat riéng biét
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[condenser] g1Up 1am mat hoi nudc va ngung tu hoi nudc nhanh chong, do d6 giam thoi gian
va tiét kiém nang luong.

4. Tao cong co hoc

Khi piston di chuyén 1én xuong, n6 két ndi vai cac banh riang hodc thanh ndi [erankshafi],
tao ra chuyén dong quay. Chuyén dong quay nay co thé duoc sir dung dé lam quay may
moc hodac bom nudc, phuc vu cho nhiéu muc dich cong nghi¢p khac nhau.

5. Ung dung thuce té

Ung dung cua dong co hoi nudc trong ky nghé (cong nghi€p) la v6 cung sau rong, dac
biét tir the ky 18 dén dau thé ky 20 — giai doan dugc goi la Cach mang Cong nghiép.
DBong co hoi nudce chinh [a nén tang va 1a tdm diém cua nén céng nghiép hién dai thoi ky
dau, vi n6 da thay the strc nguoi, ste thu vat, va stre nudc dé tro thanh ngudn nang lugng
co hoc bén viing va manh dé c6 thé kiém soat va di chuyén.

Duéi ddy 1a nhitng tng dung tiéu biéu trong ki nghé:

Nha may dét & xwdng sin xuit

Trudc day, cac nha may dét phu thudc vao sttc nudc [waterwheel]. POng co hoi nude giup
cung cap nang lugng cao va bén viing cho:

— May dét, may se soi, mdy in vai, v.v.;

— Giup san xuat cong nghi¢p tang nang suat gap nhiéu lan, giam I¢ thudc vao vi tri dia ly
(khong can gan song nira);

— Két qua: Tao cac xuong san xuét 16n, hoat dong lién tuc quanh nam.

Khai thac mé nhw than, kim loai, v.v.

Mot trong nhimg tng dung dau tién ding dong co hoi nudc dé:

— Bom nuéc ra khoi hAm mo su (mé thuong bi ngap nude);

— Kéo thang mdy & van chuyén vat liéu tur long dat 1én mat dat;

— Gitp m¢ rong khai thac tai nguyén thién nhién phuc vu cho cong nghiép.
Van tii duwong sit (hoa xa)

— Phat minh ra ddu may xe lita hay xe hod chay bang hoi nudc (dau thé ky 19);

— Giap van chuyén hang hoa va hanh khach nhanh hon, xa hon, va ré hon;
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— Giao thuong, kinh té & viing sau ving xa duoc phat trién.
Tau thiiy chay bang hoi nuéc

— Tau hoi nudc [steamship] gitp vuot trung duong, di nguoc dong ma khong phu thudc vao
nang luong gio;

— Thuc déy thuong mai hang hai, di cu, va giao luu gitra cac luc dia;
— Thay d6i hoan toan nganh van tai bién.

Cac nganh ky nghé khac

— Xay xét, nghién da, cua gS dac kim loai, ép, v.v.;

— Bong co hoi nude cung cap luc quay cho may moc co khi trong xuong;
— Gop phan co gidi hoa gan nhu moi nganh san xuét.

Bang Tom tat vai tro ciia “dgng co hoi nwéc” trong Ky nghé
Nganh Ung dung cu thé
Cong nghi¢p dét May dét, may in, may se chi, v.v.
Khai thac mé Bom nudc, nang ha vat li¢u
Giao thong dudng sat Dau may xe lra/xe hoa chay bang hoi nudc
Giao thong duong thuy Tau thuy chay bang hoi nudc
Cong nghiép nang May cit, may tién, may dic, may rén, v.v.
Co so ha téng k¥ thuat May nén khi, may bom, hé théng dién thuy luc, v.v.

Y nghia lich sir — k§ nghé:
Pong co hoi nude gidm suc lao dong, tao tién dé cho:

— Co gi6i hoa trong san xuit;

— Tang nang suét vuot bac;

— P06 thi hoa va phat trién hé théng nha may, giao thong;

— La dong luc chinh cta cude Cdch mang Cong nghiép lan thir nhat (thé ky 18-19).

Tém tit: Pong co hoi nudc da co su phat trién tir cac sang ché trude d6 cuia Thomas
Savery va Thomas Newcomen, nhung James Watt méi la ngudi cai thi¢n va dua dong co
nay vao img dung phd bién trong nganh cong nghiép, gitp thuc day manh Cudc cdch
mang céng nghiép, tao ra su thay do6i trong cac nganh san xuat, van tai, va khai thac tai
nguyén thién nhién.

James Watt khong chi 13 mot nha phat minh vi dai ma con 13 ngudi gép phan quan trong
vao su thay doi ciia nén cong nghiép toan cau, danh diu mot budce ngoit trong Cdch
mang Cong nghiép.
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Nim phat minh quan trong: Watt cdi tién dong co hoi nwéc vao nam 1776.
Céc loai nhién liéu dung cho dong co hoi nuwdc

Mic du dong co hoi nude ctia James Watt cha yéu st dung than da nhu ngudn nhién liéu
dé dun néng nudce tao ra hoi nudc, nhung nguyén 1y hoat dong cua dong co nay khong
gio1 han chi voi than da. Tuy nhién, trong thuc té, vao thoi diém d6 (cudi thé ky 18 va
dau thé ky 19), than da la ngudn nang lugng chu yéu duoc str dung, vi n6 dé tim va co
kha ning cung cip nhiét luong 16n can thiét dé tao ra hoi nudc.

1. Tai sao than d4 la ngudn nhién liéu chinh?

Nhiét luong cao: Than déa c6 kha nang tao ra nhiét luong rat 16n khi dbt chay, du dé lam
s01 nudc va tao ra lugng hoi nudc can thiét dé van hanh dong co hoi nudec.

Dé dang su dung: Than da c6 san tai nhiéu khu vuc va viéc van chuyén ciing kha thuan
tién ¢ vao thoi ky do.

Sw phdt trién céng nghiép: Cung véi su phat trién ctia cac mé than trong cach mang cong
nghi¢p, than d4 tré thanh nhién li¢u chu yéu cho cac nha may va dong co hoi nudc.

2. C6 thé dung ngudn nhién liéu khac khong?

Mic du than d4 12 ngudn nhién liéu chinh, nhung vé 1y thuyét, bat ky loai nhién liéu ndo
c6 thé sinh ra nhiét du dé 1am s6i nude déu co thé dugc s dung dé van hanh dong co hoi
nudc. Cac nguén nhién liéu khac nhu g, dau mo, hay céc loai khi dbt thién nhién cling
c6 thé duoc st dung néu can thiét. Tuy nhién, vao thoi diém cta James Watt, than da van
1a lya chon tdi wu va phd bién.

3. Twong lai va s thay doi

Trong céc thé ky sau nay, voi su phat trién cla nhién liéu hoa thach va dién nang, dong
co hoi nudc di tién bo va c6 thé stir dung cic ngudn ning luong khac nhau Tuy nhién,
trong giai doan dau ciia cdch mang cong nghiép, than da thie sw la “vua” cia cdc
nguon nang lwong.

Tém lai: Dong co hoi nudce cua James Watt khong chi st dung than da, ma con c6 thé st
dung cac nguon nhién liéu khac, nhung than da 1a nhién li¢u pho bién nhat trong thoi ky
d6 vi kha nang cung cap nhiét luong cao va rat san.

Két luan
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Nguyén 1y hoat dong ctia dong co hoi nudc James Watt dya trén viée tao ra su chuyén
dong co hoc tir hoi nudce, thong qua sy thay doi 4p suét va nhiét do trong mot xy—lanh
kin. Watt cai tién dong co bang cach tach riéng hé thdng 1am mat hoi nudc, giup dong co
hoat dong hi¢u qua hon va tiét kiém nang luong. Tao ra cong co hoc hay luc dé thyc hién
cac cong vi¢c nhu bom nudce tur cac ham mo, nang vat liéu tu ham mo 1én mat dat, v.v.

Thi du: & Viét Nam c6 duong ray xe hod xuyén Viét do ngudi Phap kién thiét. Vao nhimng
nam thudc thap nién 50-60, khi mét doan xe hoa ngung lai tai cac nha ga xe lira, nguoi ta
thuong thdy nhiing tia ltra sang phong ra tir gdm dau may, do chinh 1a budng ddt nhién
lidu than d4 dugc dung dé chay dong co hoi nudc. Than d4 nau s6i nude chira trong binh
xtup—de [boiler] tao hoi nude, va hoi nude ndy duge chuyén vao xy—lanh kin, gitip chuyén
dong piston khién xe hoa chay duoc. Chit y: budng dbt than d4 ctia dong co chay hoi
nuée duge dit bén ngoai dong co nén dugc goi 1a “déng co dot bén ngoadi” hay “external
combustion engine [ECE]”

I1. Pong co chay bang dau diesel 3]

Lich sw

So luoc vé sy phat minh & phat trién cia dong co diesel:

— Rudolf Diesel: Sinh ngay 18 thang 3, nam 1858 tai thanh phd Paris—Phép va mat ngay

29 thang 9, n~'21m 1913 (tho 55) tai eo bién Anh [English Channel]. Mic du chao doi & Phép,
nhung 6ng van 1a ngudi Pue vi bd me 6ng 1a nguoi Buc.
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La nguoi phat minh ra dong co chay dau diesel. Ong 13 mot k¥ su, va dugc biét dén voi
viéc sang ché ra dong co diesel ma ngay nay dugc st dung rong rai trong cac phuong ti€n
giao thong, mdy moc cong nghiép, va tau thuyén.

— Phat minh: Nam 1892, Diesel di phat minh va nhén bang sang ché cho “ddng co
diesel” cua minh. Bong co nay su dung nguyén ly nen khong khi ¢ nhiét d cao va sau do
phun dau diesel 3] vio, tao ra sy chay ma khong can bo danh ltra [bu-ri] nhu dong co chay
xang. Pay 1a su khéac biét can ban khién dong co diesel co thé sir dung dau diesel thay vi
xang.

Pic diém ciia dong co Diesel

Dong co diesel thudc loai dong co dbt bén trong [Internal Combustion Engine (ICE)|. Nguyén [y
hoat dong ciia déng co diesel la sir dung sikc nén manh cia khéng khi trong xy—lanh dé
ting nhiét dg, sau dé phun dau diesel vao khéng khi néng, lam cho dau chdy ma khéng
can tia danh lira dién tir b phdn bu—ri. Didu ndy gitp déng co diesel c6 hiéu suat nhién
liéu va strc manh cao.

Dong co diesel thuong tiét kiém nhién liéu hon so véi dong co xang va dugc st dung
trong céac loai xe van tai trung va hang ndng [heavy duty], tau thily, may moc cong nghiép,
va xe hoi diesel.

Nguyén ly hoat dong cia dong co diesel

Phuong phéap “nén khéng khi dén nhiét dg cao” trong dong co diesel 1a mot trong nhimng
dac diém quan trong cua dong co diesel va 1a cach ma dong co nay tao ra Itra € van
hanh.

Pé hiéu rd hon vé dong tac nén khi ndy, ching ta cin biét cach thirc hoat dong ciia dong
co diesel so véi dong co xang, vi cach dot chay trong dong co diesel khac biét hoan toan
vo1 dong co xang.

1. CAu tao va nguyén 1y hoat doéng ciia dong co diesel:

DPong co diesel str dung mot phuong phap goi 13 nén khéng khi dén nhiét @6 cao dé tao
Itra, thay vi sur dung tia Itra di¢n ttr bo phan bu—ri (nhu trong dong co xang). Quy trinh
nay bao gom cac budc can ban ban sau:

a. Hiit khéng khi vao buéng dot:

Khi dong co bat dau, van nap mo ra va khong khi duoc hat vao trong budng dét qua mot
b0 loc khong khi.
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b. Nén khi:
Sau khi khong khi dugc hut vao, piston bat dau di chuyén 1én trong budng dbt, nén khong
khi lai. Khi piston di chuyén 1én, thé tich khong khi gidm dan, va &p suat trong budéng dot

tang 1én rat cao. Trong giai doan nay, nhiét do ctia khong khi ciing ting 1én.

Dic diém cua dong co diesel 1a ap suit trong budng d6t co thé dat dén 4050 1an ap suit
khi quyén va nhiét do co6 thé 1€n td1 500—700°C do strc nén rat cao & manh.

c. Phun nhién liéu:
Khi nhié¢t d6 va ap suét trong buéng ddt dat muc rat cao, dau diesel duoc phun tryc tiép
vao budng dot. Luc nay, dau diesel s€ ngay lap tirc boc chay nho nhiét d6 cao cua khong

khi da duoc nén.

Diéu nay khac biét hoan toan so voi dong co xang, noi ma tia ltra di€n tr bu—ri dugc su
dung d€ lam moi dot nhién lig¢u.

d. Lvra chay sinh cong:

Sau khi dau diesel dugc phun vao khong khi nong trong budng dét, dau chay tao nhiét,
lam tang ap suat va tao mdé—men xo0an [luc quay] [5] cho dOng co.

Dam Itra chay dién ra ty nhién nho vao nhi¢t dd cao cua khong khi, khong can dung tia
Ira dién tur bu—ri. Vi vay, dong co diesel dugc goi 1a dong co tu kich nd [compression ignition
engine].

e. Dan no:

Sau khi nhién liéu chay, 4p suit trong budng ddt rat cao, de piston Xuong bay la giai
doan sinh céng, tao ra chuyén dong co hoc ma dong co can dé khién cd xe chay.

2. Tai sao can nén khong khi dén nhiét do cao?

Chay tur dgng: Viéc nén khong khi dén nhiét do rat cao 1a can thiét dé dau diesel tw chay
ma khéng can dén tia ltra dién tur bu—ri nhu trong dong co xang. Day la nguyén ly can ban
ctia dong co diesel, gitip né tiét kiém nhién liéu va co6 hiéu suét cao hon.

Tao diéu kién chay hoan hao: Viéc nén khong khi lam tang ap suét va nhiét do trong

budng ddt giup dau diesel chay hét hoan toan, toi vu hoa hiéu suit dong co. Néu khong
c6 du nhiét 6 va ap suat, dam chay s& khong hoan toan, dan dén su 1ang phi nhién liéu.
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Pdc diém déng co diesel: Vi dong co diesel co ti s6 nén cao hon dong co xang, no6 c6 the
tao nhiéu ning lugng hon tir mot lwong nhién liéu twong duong. Piéu nay giup dong co
diesel c¢6 hiéu suit nhién liéu cao hon, it thai khi CO2 hon, va c6 kha nang van hanh & tai
trong nang.

3. Uu diém ciia phwong phap “nén khong khi dén nhiét d§ cao”

Hiéu sudt cao: Do kha nang nén khi rat cao & manh ctua dong co diesel, chung c¢6 hiéu
suat cao hon so vo1 dong co xang, nghia la chung sur dung it nhién liéu hon d¢ tao ra cung
mot lugng cong suat.

Mo—men xoan cao: BDong co diesel c6 mdé—men xoadn 16n hon & toc do thap, dieu nay rat
c6 loi cho cac phuong tién can kha nang kéo nang hodc di chuyén trén dia hinh kho.

Tiét kiém nhién li¢u: Vi tién trinh chay tu nhién cua diesel rat hi¢u qua, dong co diesel
tiéu thu it nhién li¢u hon so voi dong co xang, dac bi¢t 1a khi van hanh & cac quang
duong dai.

4. Khuyét diém ciia phwong phap nay:

Lam o6 nhiém moi truong nang: Do dau diesel chay trong dong co diesel dién ra ¢ nhiét
do rat cao, n6 tao nhi€u dc—xit nito [Nox] va hat min (pho san cua giai doan chay khong
hoan toan), gay 6 nhiém moi truong.

Tieng on va do rung: Pong co diesel co ti s6 nén cao, di€u nay tao ra nhicu tiéng on va dd
rung trong luc van hanh, lam cho dong co diesel c6 cdm gidc 6n ao hon so véi dong co
xang.

Tém lai: Phuong phap “nén khéng khi dén nhiét dj cao” trong dong co diesel 1a mot giai
doan nén manh khong khi trong budng d6t dé ting nhiét do va ap suat, sau d6 phun dau
diesel vao, khién n6 ti chdy ma khong can tia lira dién tir bu—ri. P4y 1a mot trong nhimg
yéu t5 chinh gitp dong co diesel c6 hi¢u suét cao, tiét kiém nhién liéu, va tao sttc manh
cua dong co.
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éUO‘n 0 GPQ\

Iira trong budng dot lan rdt nhanh, tich-tic,
mit Ira c6 mau xanh lam. cdc vong do la I

Tam danh huéng va di san

Rudolf Diesel 1a cong dan Ptic, va phat minh ctia 6ng da ¢6 anh hudéng sau rdng trong
nganh cong nghiép co khi va van tai.

DPong co diesel dd mé ra mot ky nguyén méi cho cic phuong tién va thiét bi sir dung
nhién li¢u dau, dac biét 1a trong Iinh vuc van tai va cong nghiép.

Tém lai: Rudolf Diesel 1a ngudi phat minh ra déng co diesel du tién va ong 1a cong dan
buc.

by German engineer Karl Benz - NAm1885
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I11. Pong co chay xang [gasoline]
Lich sw

— Nikolaus August Otto: Sinh ngay 10 thang 6, nam 1832 tai Holzhausen an der Haide,
Duchy of Nassau—German Confederation va mat vao ngay 26 thang 1, nam 1891 (tho 58)
tai Cologne, Prussia—Dé qudc brc.

La Ilgll'(ﬁ Pirc, nam 1876 phét minh ra “d_OAI’lg co dot bén trong” [internal combustion engine/ICE]
4—ky [four-strokes engine] chay bang xang. Pong co nay con dugc goi 1a “chu trinh Otto” |0tto
cycle] — hién van 1a nguyén ly hoat dong cia phan 16n dong co xang ngay nay.

— Karl Benz: Sinh ngay 25 thang 11, nam 1844 tai Miihlburg, Baden, German
Confederation, mat ngay 4 thang 4, nim 1929 (tho 84) tai Ladenburg, Baden, Weimar
Republic.

La ngudi P, ché tao ra chiéc 6-t6 chay xang dau tién vao nim 1885 st dung dong co
xang dbt bén trong [1CE], goi 13: “Benz Patent-Motorwagen”. Puogc cip bang sang ché
vao nam 1886, chiéc xe nay thuc sy dugc xem la chiéc 6-t0 dau tién trén thé gid1 chay
Xéng |gasoline].

Nhu vay

— Nikolaus Otto phat minh ra dong co xang 4-thi/ky (1876) va
— Karl Benz img dung n6 dé ché tao xe hoi chay xdng dau tién (1885—-1886).

Ca hai ngudi nay déu 1a cong dan Puc.

Vi sao ddng co xiing lai quan trong va phé bién xwa nay?
Trudc khi c6 dong co xang, nguoi ta da thir dung:

— Ho1 nudce [steam engine],

— Khi than [gas], va

—bién (co6 ca xe di¢n thoi ky dau).

Nhung dong co xang gon nhe, dé nap nhién liéu, cong sut cao nén nhanh chong tro
thanh ti€u chuan cho 6—t6 trong sudt thé ky 20.

Tém tit lich sir ddng co xe hoi chay bang nhién liéu xiing
Nam Sw kién
1876 | Nikolaus Otto phat minh ra dong co 4—ky chay xang
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Tém tit lich sir dong co xe hoi chay bing nhién liéu xing
1885 | Karl Benz ché tao xe hoi dau tién dung dong co xdng
1886 | Benz duoc cap bang sang ché cho cd xe — khai sinh nganh 6-t6 hién dai

Nguyén ly hoat dong ctia dong co chay xang 4—thi

Trong dong co chay nhién liéu xdng, giai doan dt khong phai nhd vao sy nén khong khi
don thuan nhu trong dong co diesel. Thay vao d6, dong co xang sir dung bu—ri tao ra tia
Itra dién d6t chay hon hop nhién lidu va khong khi. Tuy nhién, c6 mot yéu td quan trong
lién quan dén nhiét do cua khi nén trong dong co xing:

Nhiét d¢ ctia khi nén trong dong co xiang

Trong dong co xang, khi nén s& dat dén mot nhiét do cao trong liic nén, nhung né khong
du cao dé tu chay ma khong co6 su phu gitp tia lira dién tir bu—ri [spark plug|. Thong
thuong, nhiét do cua khong khi khi bi nén trong dong co xéng co thé 1én t6i khoang 300—
400°C (nhiét 6 nay khong du cao dé xing tu boc chay).

spark plug
DPong co xang va su can thiét ctia bu—ri [spark plug]

Trong dong co xdng, xang va khong khi duge tron 14n trude khi vao budng dot. Khi
piston [pittong duge ddy 1én trong giai doan nén, hén hop nhién liéu—khong khi nay bi
nen lai. Tuy nhién, nhiét d nay van chua du cao dé tu kich nd (nhu trong dong co
diesel). Do do, dé dbt chay hon hop nay, bu-ri tao ra tia Itra dién tai dung thoi diém dé
d6t chay hdn hop nhién liéu—khong khi, gay ra sy nd va tao cong sut.
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Vay tir thué ban diu, khi chwa c6 binh 3 ac—quy thi bu—ri trong dong co xang lay dién
tir dau dé phat ra tia lira dién dét chay hén hop khi va xing trong buong dot?

Thud ban so ciia dong co xing, khi chua c6 binh dc—quy [battery] nhu ngay nay, ngudi ta
van phai tao ra dién cho bu—ri [spark plug] danh Itra.

Cach tao dién cho bu—ri nhu sau:
1. Nguon dién khong tir dc—quy ma tiv “magneto” |7
— Ngueoi ta gan trén dong co mét mdy phat dién nhé goi la magneto.

— Magneto dung nam chdm vinh citu [permanent magnet] quay quanh mot cuon dday (hodac
nguoc lai), tw do sinh ra dong dién xoay chiéu |AC] ngay trong luc dong co dang quay.

— Dong dién nay di qua cudn day so cdp — thir cap trong hé thong danh lira, tao ra dién
cao thé (co thé toi hang chuc ngan von |volt]).

— Dién cao thé dé dwoc chuyén dén bu—ri lam bt tia lira dién dé dot chay hon hop xang—
khong khi trong xy—lanh.

2. Lam sao khoi dong dwoc khi dong co chwa quay?

Hoi xuwra, nguoi ta phdi diing tay quay [erank handie] hodc gidt day dé quay truc khuyu déng
co.
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Khi truc khuyu quay, magneto ciing quay, va ngay Idp tirc né tao ra dién dé bu—ri danh
lura.

Mot khi dong co né dwge, né t duy tri vong quay va magneto tiép tuc phat dién. Hé
thong hoan toan khong can ac—quy.

3. Ung dung thuec té

Hau hét cdc xe hoi doi dau (cudi thé ky 19 — dau thé ky 20) diing magneto ignition
system.

Ngay nay, may bay cdanh quat [piston engine aircraft] van con ding magneto dé danh lira, vi né
tu cap dién, khong phu thuoc vao binh dc—quy, an toan hon.

Trén cdc xe gdan mdy nhé hodc mdy phat dién mini, déi khi nguwoi ta van thdy hé thong
danh lia kiéu “may phat dién tir nam chdm” (thwc chdt la dang magneto cai tién).

Tém lai: Trude khi cé binh de—quy, bu—ri ldy dién tir mdy phdt nam chdm magneto], chir
khong phai tu pin.

Muc tiéu nhiét d¢ nén trong dong co’ xing

Nhiét d6 nén cua khong khi trong dong co xing thuong thay doi tr 300-400°C khi piston
1€n dén diém chét trén |Tpc). Tuy nhién, nhiét dd nay khong du dé tu dot xang.

Su kich n dién ra phb’ vao tia lra ;Iién tur by—ri (tao ra nhiét d6 Ién dén khoang 1000—
1500°C ngay tai diém phat lira), dot chay hon hop nhién li¢u—khong khi. Dong tac nay
goi la danh lia hay cham lia hay moi lua.

So véi dong co diesel

Dong co diesel, trai lai, khong st dung bu-ri. Trong dong co diesel, khong khi bi nén voi
ty 16 cao (thudng 1én toi 14:1 dén 25:1) 41 va nhiét do co6 thé 1én dén 500-700°C hoic
tham chi cao hon, du dé tu kich nd dau diesel khi duge phun vao bué)ng ddt ma khong
can t6i tia lra dién.

Toém lai: Trong dong co xang, mac du khong khi bi nén co thé dat nhiét d6 300—400°C,
nhung nhiét do nay van khong du dé dét chay xang. Dé d6t chay xang, can ¢ tia lta tir
bu-ri, khong giong nhu dong co diesel, noi dong tac nén khong khi tao ra nhiét d cao du
dé kich nd nhién liéu.
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dong co xe hoi chay xdng 4xylanh dau tién do
hang xe hoi ford clia my san xudt nim 1904

vao ngay thi Tu august 12, ndm 1908, hdng Ford cho ra mét thj trudng cd xe hoi
Model T, ddnh d4u sy san xudt quy md cho loai xe ndy. Model T g4n ddng co chay
xang 4 xy-lanh
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toan bg 4 piston clla m§t ddng ca xe hoi dién hinh véi 4
xy-lanh dugc rdp s&n trén tryc mdy [crankshaft].
piston 12 trung tdm tao ra lyc 1am chuyén déng xe hai.
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cdch t6 chic clia piston trong budng dét

Piston & nguyén ly hoat dong can ban trong dong co chay xing

Piston la co phdn chinh cua toan co xe, bo phan nay tao ra lyc. La trung tam nguon luc
[power house] khién truc dong co [crankshaft] quay va lam co xe chay dwoc!

MBbi piston trong mot dong co xe hoi co 4—thi hay “ky”, duoc goi la dong co 4—thi, va 4
giai doan nay dugc goti 1a I chu trinh trong cac c0 xe gan may va 0-t6 hién dai, nhim
gitip chuyén doi nang lugng tir nhién liéu xang hay dau diesel thanh céng sudt co hoc dé
1am c6 xe chay duoc. Chu trinh nay dién ra nhu sau:

1. Ky nap [intake Stroke]

Trong giai doan nay, van hut m¢ va piston di chuyén tir diém chét trén [Top Dead Center -
TDC] Xudng diém chét dudi [Bottom Dead Center — BDC].

Khi piston di chuyén xudng, khong khi va xang dugc hit vao budng d6t qua van hat. Day
la budc nap nhién li¢u xang va khong khi vao trong budng dot [xy-lanh].
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2. Ky nén [Compression Stroke]

Sau khi van hiit dong lai, piston bat dau di chuyén 1én phia trén [Tpc) va nén hdn hop
khong khi—xang trong budng doét. Giai doan “nén” nay gilp tang ap suat va nhiét do ctuia
hon hop, chuan bi cho viéc dot chay.

3. KS’ llé [Power Stroke]

Khi piston 1én &én TDC, bu—ri phong tia lira dién, cham lira vao hdn hop xidng—khong
khi. Hon hop nay chay va tao ra nhi¢t nang, lam cho khi trong budng dot gian né cao.
Diéu nay de piston xudng BDC, va lam quay truc khuyu [crankshaft] va sinh ra cong suat dé
khién xe chay duogc.

4. Ky Xa [Exhaust Stroke]

Cudi cling, van xa mo ra va piston di chuyén tir BDC 1én TDC, déy khi thai ra ngoai qua
ong xa. Sau khi khi thai dugc day ra ngoai, van xa dong lai va ky nap lai bat dau tré lai.

M&i chu trinh nay dién ra mot cach lién tiép, va trong khi mot piston dang thyc hién mot
ky, cac piston khac s& thuc hién cac ky nap, nén, né, va xd; giup déng co hoat dong déu

dan, lién tuc, ém, va hi¢u qua.

Tom lai, co' phdn piston chinh la trung tim nguoén luc [power house] khién cO xe hoi chay
dugc.
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nhiing bd phan cén ban clia 1 piston

Hién tweng nhiét df ting trong budng d6t khi khong khi bi nén. Tao sao?

Khi khong khi dugc nén mdt minh (khong c¢6 nhién liéu kém theo), nhiét do cia khong
khi s& tang. Pay la mdt hién tuong duoc giai thich theo dinh [y khi ly tuong trong nhiét
dong hoc.

Nguyén Iy: Khi ngudi ta nén mot chat khi, thé tich ctia né giam di, va do do cac phan tir
trong khi s€ cham vao nhau nhi€u hon, gy ra sy ting dong nang ctia cac phan tir. Su tdng
dong nang nay biéu hi¢n dudi dang nhiét do tang 1én.

Gidi thich chi tiét:
Khi nén khong khi (hodc bat ky chat khi nao), dong tac nén sé ting ap sudt cua khi va

giam thé tich ctia n6. Piéu nay lam cho cac phan tir khi di chuyén nhanh hon va va cham
vao nhau nhiéu hon.

Téc do di chuyén cua cac - phan tu cang nhanh thi nhiét d6 cang cao, vi nhiét d¢ thuc chét
1a thude do muirc do chuyén dong cua cic phén tir trong chit khi. Do d6, néu khong c6 su
mat nhiét ra moi trudng (trong trudng hop 1y tudng), nhiét do s& ting 1én khi khi bi nén.
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Vi du thuc té:

Trong dong co diesel, khi khong khi dugc nén trong budng ddt, nhiét do ctia khong khi
co the tang 1én déq 500—’7 00°C hodc hon, chi bang viéc nén khong khi. Sau do, dau diesel
duogc phun vao budng dot va lam chéay nhién li€u. Sy chdy tu nhi€n xdy ra do nhiét do cao
nay.

bay l1a co so ly thuyet ciia viéc nén trong dong co dot trong, noi ma khong khi bi nén dé
dat nhiét do du cao dé ddt chay nhién liéu ma khong can dén bu—ri.

Tom lgi:Khi khong khi dugc nén ma khong c6 nhién liéu kém theo, nhiét d¢ cua khong
khi chac chan s€ tang, boi vi cong nén lam gia tang dong nang cua cac phan tu khi, tie do
lam tang nhiét do.

—Lintake vaive | | Exhaust vaive |

J

Iﬂ_“"‘"‘_f_“:) [, Forped stest barret]
so d6 td chlc clia piston & X\-lanh

Xy—lanh & Bll(}illg df’)t [combustion chamber]

Budng dét 1a mot phan quan trong trong dong co, nd nam trong xy—lanh ctia dong co, va
dong vai trd quyét dinh trong viéc chuyén hoa ning lugng tir nhién liéu thanh céng co
hoc [mechanical work]. Tuy nhién, cach thirc hoat dong ctia budng d6t trong dong co xing va
diesel c6 su khac biét, lién quan dén cach thie nén va dét chay nhién liéu.
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— Dong co xing

Budng dot trong dong co xang nam ngay trong xy—lanh, noi ma hon hop khong khi va
xang duoc nén va sau d6 bi dot chay nho vao tia lira dién phong ra tir bu—ri. Trong dong
co xing, budng ddt c6 hinh dang va kich thudc khac nhau tiy thudc vao thiét ké cua dong
co, nhung déu c6 mot cong viée 1a dot. Sau khi piston di chuyén 1én trén, khong khi va
xang duoc nén vao budng ddt, va sau d6 bu-—ri s& tao ra tia lira dién dé 1am chay hdn hop
nay.

— Dong co diesel

Budng ddt trong dong co diesel ciing nam trong xy—lanh, nhung cach hoat dong khac so
voi dong co xang.

Trong dong co diesel, budng ddt chira chi khong khi (khi piston di chuyén 1én trén va nén
khong khi lai). Sau khi khong khi duoc nén véi ap suét va nhiét d6 cao, dau diesel duoc
phun vao budng dbt. Nhiét do cao tir khong khi trong budng d6t s& khién nhién liu tur
chay ma khong can tia Itra dién tir bu—ri, tao ra ltra va luc.

Sw khéc biét giira budng dot trong dong co xiing va diesel

— Déng co xiing: Budng dot chtra hdn hop khong khi va xdng, va tia lira dién phat ra tir
bu-ri gay chay hon hop nay.

— Dong co diesel: Budng d6t chi chira khong khi, va nhién liéu diesel dugc phun vao
buong dot khi khong khi da bi nén nong, khién nhién li¢u tu chay.

Tém lai: Budng dbt nam trong xy—lanh cta dong co, 13 noi dién ra giai doan nén va dot
chay hon hop khong khi—nhién li¢u.

Sw khac biét chinh la cach thirc nén va dot: Pdng co xdng sur dung tia Itra dién, con dong
co diesel sir dung sy nén nhi¢t do cao dé dot chay nhién liéu.

Hién twong tiéng nd trong budng dét ciia cac dong co chay xing va diu diesel
Trong buong a6t cua dong co xang va diesel, giai doan do6t chay hon “hop khi va nhién
lidu co thé tao ra tiéng nd, nhung cach hinh thanh va mic do tleng no khac nhau ¢ tirng

loai dong co. Ca 2 loai dong co déu co thé gy ra am thanh nd, nhung nguyén nhan va
dac diem am thanh thi khac nhau.
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— Dong co xing: hdn hop nhién liéu va khong khi dugc tron déu va sau d6 dugc nén vao
budng dbt. Khi piston nén hdn hop nay dén mot mirc nhat dinh, bu—ri tao ra mot tia lira
dién dé dot chay hdn hop nay, day goi 1a “ddanh lira hay moi lira™.

Tiéng né: Trong diéu kién binh thudng, dong tac dbt nay dién ra mot cach im ling va
duoc kiém soat. Tuy nhién, néu hdn hop nhién li¢u bi nén qua muc hodc tia Itra dién
khong duge diéu khién dung céach, c6 thé xay ra hién tugng danh Itra sOm [pre-ignition] hodc
detonation [né dong co], tao ra 4m thanh nhu tiéng no. bay la hién tu’orng khi hon hop nhién
lidu tu chay sém trude khi bu—ri 1am viéc, gdy ra mot tiéng “nd” khong mong mudn, va
6 thé 1am hu hai cho dong co.

Pic diém: Tiéng nd trong dong co xang khong phai luc nao cling xuat hién, nhung khi
no xay ra, no thuong la két qua cua viéc diéu chinh khong ding cac yéu té nhu ty 1& nén
hodc pham chit nhién liéu.

— Dong co diesel: nhién liéu dugc phun truc tiép vao buong dot da chira khi nén & 4p suat
va nhiét do rat cao. Khi nhién li€u diesel ti€p xtc véi khong khi nong, nod tur bde chdy ma
khong can tia ltra dién.

Tleng nd: dlen ra vGi 4p sudt va nhiét do rat cao, va co thé tao ra mot Am thanh 16, glong
nhu tleng nd. Am thanh nay thudng dugc goi 13 “tiéng gé diesel” diesel knock]. Tiéng nd
nay co thé nghe thay 10, dac biét khi dong co diesel lam viéc nang [heavy duty works] hodc
khi may nd khong déu. Pay 1a dic diém cua dong co diesel, va tiéng nd nay 1a két qua
clia viéc nhién lidu chdy rat nhanh khi phun vao khong khi néng.

Pic diém: Tiéng nd trong dong co diesel c¢6 thé 1a “thd” va manh hon so véi dong co
xang, dac biét khi dong co van hanh dudi suc tai nang hoac khi dong co diesel c6 cau
hinh nén cao.

Tém lai: tiéng né & dong co xang cb thé xay ra do viéc danh lira sém hoic detonation
néu dong co bi di€u chinh sai hodac pham chat nhién li¢u kém. Tuy nhién, khi hoat dong
binh thuong, dong co xang hoat dong ém va khong phat ra tiéng no 1on.

Péng co diesel: Tiéng nd 13 mot phan ty nhién cua giai doan d6t chay nhién liéu trong
dong co diesel, dac biét 1a khi nhién li¢u chdy rat nhanh do nhiét d cao cua khong khi
trong budng dot. Tiéng nd nay thuong dugc nghe o va 1a mot dac tinh ctia dong co

diesel.

Ca hai loai dong co déu c6 thé phat ra tiéng nd, nhung dic diém va nguyén nhéan gay ra
tiéng no thi khac nhau.

Vai tro ciia xy—lanh trong dong co dot bén trong
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Xy-lanh trong dong co xe hoi, cho du la dong co chay xang hay diesel, déu dong vai tro
rat quan trong trong viéc sinh cong va chuyen hoa nang lugng. Tuy nhién, co6 su khac
biét gitra dong co xang va dong co diesel vé cach thurc hoat dong ctia xy—lanh do cach
nén va phun nhién liéu khéc nhau.

Vai tro chung cia xy—lanh:

Xy-lanh ld noi xdy ra dong tac dot nhién liéu. N6 1a mot budng kin, trong d6 c6 mot
piston [pit—tong] di chuyén 1én xudng. Khi dong co hoat dong, pit-tong nén nhién liéu va
khong khi (hodc chi khong khi trong dong co diesel) vao budng dbt, rdi dugc dét chay
lignite] dé tao ra luc déy piston. Bong tac nay tao nang lugng co hoc.

— Dong co xang:

Xy-lanh trong dong co xang chiu trach nhiém nén hdn hop khong khi va nhién liéu xing
vao budng dbt. Khi piston trdi 1én, hé thong bu—ri tao ra tia lira dién, 1am chay hdn hop
nay, dé piston xudng tao ra cong. Pong tac nay goi 1a danh ltra bang tia lira dién [ignition
by spark].

— DPong co diesel.

Trong dong co diesel, xy—lanh van c6 nhiém vu nén khong khi vao budng dét, nhung
khac véi dong co xang, nhién li€u diesel khong duoc phun vao trudc. Khi khong khi bi
nén trong xy—lanh, nhiét d6 va ap suat ting cao dén murc dau diesel tu boc chay khi duoc
phun vao budng dot. Pong tac ndy goi 1 danh lira bang nén [ignition by compression] Vi nhién
lidu tu bdc chdy do nhiét do cao ctia khong khi trong xy—lanh.

Tém lai: Xy—lanh 14 noi quan trong dé thyc hién cong tac nén, phun, va dot nhién liéu
trong ca dong co xang va diesel, tao ra lyc day piston, sinh cong co hoc giup xe chay

duoc.

Sw khdc biét chinh nam & viéc danh lira: dong co xang st dung tia lra dién tir bu—r1, con
dong co diesel str dung su nén khong khi dé 1am chay nhién liéu.
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Tay khuyu
(Crankwebs/Crank Arms)

Pudng din ddu
Qué ddi trong
(Balancing Weights)

C3 tryc chinh

Mt bich I4p
banh da

Chét khuyu (Crankpins) ranh then
tryc "crankshaft® v6i 4 méi ndi dén céc pistons.

la tdm diém lam chiéc xe hoi chuyén dong dugc.

Céu tao ciia co' phén truc quay/truc Khuju [crankshafi] ciia mdt dong co’ chay
xang/diesel

Truc khuyu cua mét dong co 6—t6 4 xy—lanh 1a mot bd phan then chdt, 6 nhiém vu bién
do61 chuyén dong tinh tién qua lai cua piston thanh nang luong quay. N6 bao gom mot s
bo phan chinh sau:

Chét khuyu [Crankpins): Cac chi tiét co khi cho phép thanh truyén gan vao truc khuyu.

T ay khu)?u [Crankwebs/Crank Arms]: Nél truc khuyu Vo1 Cé truc chinh [main bearing journals].

Qua doi trong [Balancing Weights|: Dung d€ can bang truc khuyu va tao sy 6n dinh.

O d& chinh [Main Bearings): Giit truc khuyu cb dinh tai chd va cho phép né quay trong than
may.

Thanh truyén |Connecting Rods]: Truyén chuyén dong giita truc khuyu va piston, giup piston
chuyén dong 1€n xudng trong xy—lanh.

Truc khuyu déng vai tro cuc ky quan trong trong hoat dong cua dong co, bdo dam bo
may chay tron tru va viéc dbt dién ra hiéu qua. N6 phai chiu cac luc co hoc rt 16m va
diéu kién van hanh khic nghiét, vi vy vat li¢u ché tao n6 phai c6 do bén cao, kha nang
chiu luc tbt, va kha niang chéng mon.

Truc khuyu thong thudong duoc ché tao tir cac loai hop kim sau:

— Hop kim Thép |Anoy Steel]
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Hop kim thép carbon tlgcfp [Low Carbon Alloy Steel]: bay 1a loai thép pbé bién nhét Qé ché tao
truc khuyu. N6 ¢6 d6 bén keo tot va kha nang chiu lyc 16n. Mot s6 hop kim pho bién bao
gom SAE 1045 hodc SAE 1050, véi lugng carbon thap gitp tang kha nang han va gia
cong.

Hop kim thép chita Crom [Chromium Alloy Steel]: Cac hop kim thép chira crom (nhu SAE
4130 hodc SAE 4340) duoc st dung trong cac dong co xe hoi cao cip hodc dong co co
yéu cau hiéu suit cao hon. Crom 1am ting d6 ctng va kha ning chéng dn mon, gitp truc
khuyu c6 tudi tho 1au dai hon.

— Thép khéng hoen ri [Stainless Steel]

Mot sb truc khuyu trong cac dong co dac biét (chrfmg han dong co thé thao hodc dong co
hiéu suit cao) c6 thé duoc 1am bang thép khong ri hodc hop kim thép khong ri. Nhing
hop kim nay c6 kha niang chéng mon va chiu nhiét tét hon hop kim thép thong thuong,
tuy nhién, chi phi cao hon va kho gia cong hon.

— Hop kim nhém [Aluminum Alloys| — Hiém gip

Hop kim nhom d6i khi duge sir dung trong cac truc khuyu ciia dong co xe hoi, nhung rat
hiém khi. Truc khuyu nhom c¢6 trong luong nhe nhung do bén va kha nang chiu nhiét
khong cao bang thép. Thuong duoc 4p dung trong nhitng dong co hiéu suat thap hoic
trong nhirng ing dung dac biét nhu dong co xe dua.

— Thép duc [Forged Steel]

Truc khuyu duac tir thép to1 luyén [forged steel] thudong dugc st dung trong nhitng dong co
can hiu suat cao hoac trong cac loai dong co c6 cong suat 1én. Quy trinh rén gitp ting
dd bén co hoc va cai thién kha nang chiu tai trong 16n.

Tom lai

Truc khuyu [erankshaft] cua dong co xe hoi thuong duoc lam tor hop kim thép [alloy steel],
dac biét 1a cac hop kim thép chira carbon thap hoac hop kim thép crom dé c6 d6 bén cao,

kha ndng chong mon va chiu tai trong cao. Trong cac dong co hiéu suat cao, doi khi sur
dung thép t61 luyén [forged steel] d€ t01 wu hda d0 bén va suc chiu luc.
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bd phadn “camshaft" cla mdy chay xang véi van hat-xa va
bu-ri danh IUa

Thanh cam [camshaft]

— Muc dich: Truc cam la b phan chinh c6 vai tro diéu khién sy mé va dong cua cac van
trong dong co. Truc cam duoc xoay bdi dong co thong qua mot bo truyén dong (co thé 1a
day cu-roa, xich, hoac banh rang), va chinh truc cam s€ tac dong 1én cac cAn cam [cam
followers| & m& va dong cac van.

Khi truc cam xoay, n6 s€ day cac can cam tac dong lén van nap va van x4, khién chung
mé ra hoac dong lai. Trong giai doan hut, van nap m¢ ra dé khong khi tir ngoai dugce hat
vao buong dot.

hop camshaft & bd van hit-xa

T imin’g/ diéu khién: Khi dong co hoat dong, bd phan phéiﬂ (co thé 13 bo phan co hoc hodc
hé thong dién tir trong dong co hién Qai) >§éc dinh thot diém van nap mao va dong sao cho
giai doan hut khong khi vao budng dot dién ra dong bo vdi chuyén dong cua piston. Hinh
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trén 14 6 chtra cac thanh camshaft, bén dudi chiing c6 gan bd bu—ri ding moi liva cho hon
hop khi—xang, va by van hut—xa. Hop timing nay dugc noi khit véi 6 may.

9 may [engine block] véi 4 xy-lanh

Cau tao 0 may [engine block] cia m@t dong co xe hoi

0 may cua xe hoi 1a bo phan quan trong trong dong co, duoc thiét ké dé chua céac bd
phan chuyén dong nhu piston, truc khuyu, va cac co cau khac. Mot 6 may thuong bao
gdm cac phan sau:

1. Cac phan chinh ciia 6 may xe hoi

— Thdn 0 may |engine block main body|: DAy 1a phan 16n nhat cua 6 may, chtra cac budng dot,
16 piston, va cac thanh phan quan trong khac.

— L6 truc khuyu [erankshaft bore]: L ndy gitp truc khuyu quay tu do trong 6 may.

— L6 piston [piston bores]: Cac 10 nay danh cho piston va dugc gia cong chinh xac dé bao
dam sy chuyén dong ém tham.

— Véch ngdn [wallpartition): Cac vach ngan gitp tach biét cac bo phan bén trong 6 may, nhu
budng dot, budng dau, v.v.

— L6 xd dau [oil passages|: Cac duong dan dau gitip boi tron cho cac bd phan chuyén dong
cua dong co.

9
A

2. Moi noi: Cac phan nhu dau may [cylinder head] va cac b phan khac dugc gan két voi 6
may thong qua cadc moi noi, thuong 1a cac con bu—lon, dé dé dang thao lap khi bao tri.

3. Hop kim dung dé diic 6 may xe hoi
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0O may thuong dugc duc tir cac hop kim c6 kha nang chiu nhiét, chiu tai trong 16n, va bén
bi. Cac hop kim chinh thuong dung la:

— Gang déo [east iron]: DAy 12 vat liéu pho bién vi do bén cao va kha ning gia cong dé
dang. Gang déo c6 kha nang chiu nhiét cao va thuong duoc str dung cho dong co truyén
thong.

— Hop kim nhom [aluminum alloys|: MOt s6 6 may hién dai, dac biét 1a trén cac xe hoi thé
thao hodc xe hang nhe, st dung hop kim nhém. Nhom nhe hon gang va gitip giam tong
trong lugng cua dong co, nhung cling can phai bdo dam dg bén va kha nang chiu nhiét.

Tém lai: 6 dong co 1a mot ciu trac phire tap voi nhiu phan lién két va 18, dugc dbc tir
gang déo hodc hop kim nhom, tuy thudc vao yéu cau thiét ké va ing dung ctia dong co.

hop s6 ty dong volkswagen

Hﬁp i) [automobile transmission]

Hop s6 xe duogc ndi két v6i ddu may [engine] thong qua mot bd phan quan trong goi 1a ly
hop [cluteh] db1 vGi xe $6 san [manual transmission], hodc ly hop thuy luc dbi voi xe tu dong
[automatic transmission]. D@y la b phan c6 nhiém vu truyen chuyén dong tir dong co dén hop
s6 va giup diéu khién luc kéo truyén qua truc truyén dong.

Cach hoat dong cua ly hop:

1. Ly hQ’p tl‘Ollg Xe Sf') SZ‘III/Sé tay [manual transmission] s

Ly hop ¢ vai tro két ndi va ngét két ndi dong co vai hop s6. Khi ban dap chan con (ban
dap ly hop) [clutch] [embrayage], ly hop s€ tdch ro1 dong co va hop s0, gilip ban thay doi s

ma khong lam dong co bi tat may.

Khi ban nha chan con, ly hop s& ndi dong co voi hop sd, truyén dong tir dong co qua hop
sO va ra banh xe.

Page 34 of 46



2. Ly hop thiy lwc trong xe véi hop sb tw dng [Automatic Transmission]:
Xe s ty dong str dung ly hop thity luc thay cho ly hop co hoc.

Ly hop thuy lyc trong xe ty dong s dung bom dau va cac bo phén co khi dé truyen
chuyén dong tir dong co vao hop sé ma khong can sy can thiép truc tiép cia tai xé.

H¢ thong nay tu dong thay doi cac cap so tuy vao toc do va tinh trang ctia xe ma khong
can tai x¢ can thi¢p.

Néi két giira dong co va hop sb

Truc khuyu [erankshafi] ciia dong co ndi truc tiép voi truc vao ctia hop b [input Shaft | thong
qua ly hop.

Khi dong co hoat dong, truc khuyu quay va chuyén dong nay s& duoc truyén qua ly hop
td1 hop so.
Tuy thudc vao viéc ban dang stir dung cép s6 nao, hop s6 s& diéu chinh ti s6 truyén dé tao

ra téc do phu hop cho xe.

Tém lai: Hop s duoc ndi ket v6i ddu may thong qua ly hop. Ly hop c6 nhiém vu truyen
I kéo tir dong co t6i hop s6 va cho phép thay ddi s6 hodc ngat két ndi khi can thiét.

Nhién li€u dung trong cac dong co xe hoi

C6 2 loai nhién liéu chinh dung cho cic dong co xe hoi “d6t bén trong”: xing [gasoline] VA
dau diesel [3].

Khac biét gitra nhién liéu dau diesel va xang
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Nhién liéu dau diesel va xing 1a 2 loai nhién liéu pho bién dung cho dong co dét bén
trong, nhung chung c6 sy khéac biét 10 rét veé tinh chat, vu diém, va khuyét diém. Duoi
day la su phan biét chi tiét gitra hai loai nhién li¢u nay:

1. Dau diesel 13]:

— Pinh nghia: Diesel 1a mot loai nhién liéu dau mo, dugc stir dung cho dong co diesel.
Nhién li€u nay c6 d¢ nhét cao hon va chira nhiéu carbon hon xang.

— Pdc diém: Khoi luong nang luong, dau diesel c6 ning luong cao hon xing, tirc 1a khi
d6t chay diesel, ban ¢ thé thu dugc nhiéu nang luong hon tir ciing mot luong nhién liéu.

— Tién trinh dot: bong co diesel hoat dong bﬁng cach nén khong khi dén nhiét do cao, sau
d6 phun dau diesel vao buong dot. Khong co tia danh Itra tir bu—ri nhu dong co xang.

— Tieng on: Pong co diesel thudong 6n hon dong co xang do viéc nén cao va phan ung
nhanh cua nhién liéu.

2. Xang:

— Pinh nghia: Xéng, la mét loai nhién li¢u 16ng duogc ché tao tir ddu mo, dung cho dong
co xang (dong co dot bén trong véi b phan danh Itra bu-r1).

— Dac diém: Khoi luong nang lugng: Xang c6 ning luong thap hon diesel, nhung dé chay
va no hon.

— Tién trinh dot: Pong co xing st dung tia Itra dién tir bu—ri dé d6t chay hdn hop khong
khi va nhién li¢u.

— Tiéng on: Dong co xing thudng hoat dong ém hon so véi dong co diesel vi viée dbt
chay it bi nén hon.

3. Uu & khuyét diém cuia dau diesel

a. Uu diém:

— Hiéu sudt nhién liéu cao: Diesel c6 nang lugng cao hon xang, vi vay dong co diesel
thuong tiét ki€ém nhién liéu hon, dac bi¢t l1a trong cac xe van tai, xe buyt, hoac cac
phuong ti€n can di chuyén quang duong dai.

— Mo—men xodn cao [5]: Pong co diesel tao ra nhiéu moé—men xodn hon, di€u nay giup xe

van tai hodc cac phuong ti€n van chuyén nang hoat dong hi¢u qua hon.
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— Tuoi tho dong co dai hon: Dong co diesel thuong co6 tudi tho lau dai hon dong co xang,
vi cau truc ctuia dong co diesel c6 kha nang chiu dung duoc mure do nhiét va ap suat cao.

b. Khuyét diém:

— O nhiém va khi thai: Diesel phat thai nhiéu NOX [oxit ni-to] va hat bui min hon, gay 0
nhiém khong khi va anh hudng dén strc khde con nguodi.

— Tieng on va do rung: BPong co diesel thuong 6n hon va tao nhi€éu do rung hon dong co
xang.

— Chi phi bdo tri cao hon: Pong co diesel can phai bao tri ki ludng hon, va cac b phan
nhu b loc khi thai cling c6 thé dat tién dé thay thé.

4. Uu & khuyét diém ciia xing
a. Uu diém:

— It 6 nhiém hon diesel: Xang thai ra it NOx va bui min hon so véi diesel, vi vy it gdy 6
nhiém khong khi hon.

— Hoat dong ém: Pdng co xang thuong ém va it rung hon so vo1 dong co diesel, mang lai
cam giac thoai mai khi 1ai xe.

— Gid thanh va bado tri thdp hon: Céac xe dong co xang thuong cd gia mua thap hon va chi
phi bao tri cling ré hon so véi xe dong co diesel.

b. Khuyét diém:

— Tiéu thu nhién lidu nhiéu hon: Pdng co xang tiéu tdn nhiéu nhién liéu hon dé di chuyén
mot quang duong nhat dinh so v&i dong co diesel.

— Mo—men xodn |5 thdp hon: POng co xang tao ra it m6—men xoan hon, di€u nay cé thé
lam gidm hi€u suat ctia cac phuong tién van tai nang.

— Tuéi tho déng co ngan hon: Pong co xing co tudi tho ngin hon so voi dong co diesel
vi cac dong co xang phai chiu &p suat thap hon, 1am gidm kha nang chong chiu véi thoi
gian.

Bang tom tat nhién liéu dau diesel & xing [gasoline] ding cho xe hoi

Tiéu chi Diu diesel Xang

Nang lugng Cao hon, tiét kiém nhién liéu Thap hon, ti€u thy nhi€u nhién li¢u hon
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Bang tom tit nhién liéu dau diesel & xiing [gasoline] dung cho xe hoi

Tiéu chi Diu diesel Xdang
Tiéng 6n Cao, on hon &ém hon
Mo6—men x0an [5] Cao & manh hon Thap hon, nhung phan ting nhanh hon
O nhiém Phat thai NOx va byi min, gy 6 nhiém 16n | Phat thai it NOX va byi min hon
Chi phi bao tri Cao hon, can bao tri ky ludng Thap hon, d& bao tri hon
Tubi tho dong co Lau dai hon Ngén hon

b "dé-ma-rd" [démarreur] trong xe hoi

Nguyén 1y hoat dong ciia by “dé—ma—ro” trong xe hoi 6]

B6 phﬁn “dé ma—ro [tén goi bit ngudn tir tiéng Phap: démarreur — tirc 1a “bd khéi dong”] tI‘OIlg xe hoti
12 mot bo phan rat quan trong, c6 nhiém vu gitp khoi dong dong co xe. Du xe chay xang
hay dau diesel, nguyén 1y hoat dong ctia dé—ma—ro gan nhu giéng nhau, chi khac doi chut
veé hé thong hd trg va mdi truong 1am viéc.

1. Khi tai xé viin chia khéa hoiic nhin niit khéi dong [starvstop], bd dé—ma—ro sé:

— Nhén dong dién tir ic quy [binh dién].

— Truyén chuyén dong quay tir mo—tua dé dén banh da ciia dong co thong qua mot banh
rang nho goi 1a banh rang kho1 dong [pinion gear].

— Quay truc khuyu ctia dong co du nhanh dé:
Hobn hop xing—khéng khi dirgc nap vao buéng dot va danh lira (d6ng co xing).

Nén khéng khi dén nhiét d¢ cao d@é phun nhién liéu va tw béc chdy (dong co diesel).

Page 38 of 46



— Khi dong co da tu van hanh, mo—tua dé nging quay, banh rang khai dong tach khoi
banh da dé tranh b1 hong.

2. Cau tao chinh cua by dée-ma—ro

A/

24 2 221 2019 18 1716 5 13

STARTER ANATOMY

1. The collector; 2 — a back cover; 3 — stator housing; 4 — traction relay; 5 — relay anchor; 6
— cover on the drive side; 7 — lever; 8 — lever bracket; 9 — a sealing lining; 10 — planetary
gear; 11 — drive gear; 12 — lid insert; 13 — a restrictive ring; 14 — drive shaft; 15 —

freewheel; 16 — a leash ring; 17 — support shaft drive with a liner; 18 — gear with internal
gearing; 19 — drove; 20 — the central gear; 21 — support shaft anchors; 22 — a permanent
magnet; 23 — anchor; 24 — brush holder; 25 — brush.

— Motor dién mét chiéu (pc): Tao chuyén dong quay.

— Ro—le tir hodc solenoid: Lam nhi€ém vu dong—md mach dién 16n va déy béanh rdng an
khép véi banh da.

— Bdnh rang khoi dong [pinion gear] va banh da [fiywheel]: Truyén chuyén dong tir motor dé
sang dong co chinh.

— Co cdu ly hop |cluten): Ngan khong cho dong co khi d3 nd quay nguoc lai motor dé.
3. Vi tri dit by dé—ma-ro trong dong co

B6 dé-—ma—ro duoc lap truc ti€p vao than dong co, thuong nam gan banh da — tic la:
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Gan vi tri tiép giap giita dong co va hop sd. C6 thé nam bén hong hodc bén dudi 6 may [4
dong co], tuy theo loai xe va cach bo tri dong co (doc hay ngang).

Sw khac biét giira xe xang va diesel?
Pic diém Pong co xiang Pong co diesel
Can ho tro khai dong nhiéu hon? | Khong can qua manh Can mo—men xoan 16n hon dé nén khong khi
DPé-ma-—ro 16n hon? Thuong nho hon Thuong 16n hon, manh hon
Dung bu-ri Dung bu—ri ¢¢ moi lra | Khong dung bu—ri (chi ding nhiét nén + bu—ri say néu lanh)

Trwéc khi “dé—-ma—ro” chay dién tw dong dwoc phat minh, cai gi khién cd xe hoi
dang tir the dau [park] ¢o thé chay dwgc?

Thua, d6 1 can quay may bang tay hay cin quay may [hand crank]. Xem hinh bén dudi.
Thoi xa xua, tai x¢ phai tra can quay mdy qua can trudc [front bumper] cua xe hoi vao 16
truc Khuyu [erank shatt] ctia dong co, va can quay phai & vi thé 6 gid ctia kim dong hd, tirc
1a tiép giap v6i mat dat bat luan chiéu quay cua dong co trude khi quay may.

"dé-ma-rd" bang tay [manual engine starter]

— Néu dong co quay theo chiéu kim dong ho [CW: clock wise] : thi nguoi tai xé phai lay tAn
nhu mét v si, quay can quay mdy that manh, nhanh, va quyet liét hét sttc minh theo
chiéu kim dong hé chi mot phat thoi, khi can quay lén dén diém 12 gid cua klm dong ho
thi nguoi tai x€ phai budng can quay may ngay 1ap tire dé tranh su “da nguoc” [kickback]
cua dong co tac dong 1én can quay may gay thuong tich cho tai xé noi tay. Néu loai dong
co quay ngugc chiéu kim ddng hd [ccwi, thi quay nguge chiéu kim dong ho thé thoi.

Ma luc [Horse Power]
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Trén nip may cua nhimg cd xe hoi tan tién hom nay, ngudi ta thudng thay cac chit in hoa
khac hay v& trén nap may dong co dong chir “1/2/3/4/5 HORSE POWER hay HP”. Vay
Horse Power hay Ma luc la gi?

— Ma: 1a chit Han—Viét chi con ngua.
— Luwc: chi strc manh.

Nhiéu ngudi hiéu “Ma Lwe” chi dinh cho mot ¢d xe hoi twong duwong véi strc manh cua /
hay nhiéu con ngua phi mede dai tuy theo con sé ma hang san xuat ra ¢d xe do6 chi dinh.
Thi du: 4HP hay 4ML tuong duong véi 4 con ngua duc, tré, va khoé phi nuwoc dai . Pay
1a mot cach so sanh phd bién, nhung thuc té nd6 c6 mot chat “chénh 1éch” vé mat khoa
hoc. Su so sanh nay dugc dua ra tir lich st va dua trén cach ma James Watt (ngudi phat
minh ra dong co hoi nude va la nguoi sang tao ra khai niém “md luc”) da dinh nghia ma
luc nhu sau:

Lich sir va cach Watt dinh nghia MA LUC [HORSE POWER|

Vao khoang cudi thé ky 18, James Watt mubn chimg minh kha ning ca cac dong co hoi
nudc so voi stre kéo cua ngura dé thuyét phuc nguoi ta sir dung dong co hoi nude thay vi
dong vat trong cac cong viéc ndng nhoc. Ong di thuc hién mot sé thi nghiém dé tinh todn
va quyét dinh rang 1 ma luc (horsepower, HP) twong dwong véi khd ning kéo ciia mot
con ngua c6 thé kéo mét mén hang nang 550 can Anh jpouna) (~ khodng trén duwéi 250kg)
lén 1 feet (0.3048m) trong 1 gidy, hodc néi cach khdc, 1 md lwc = 550 foot-pounds moi
phut.

Cau chuyén veé ngua

Trong thuc té, Watt khong phai chi dang do strc manh cua mot con ngua phi nudc dai ma
1a strc kéo On dinh ciia ngua trong mot thoi gian dai (nhu khi kéo xe hoidc cac cong cu
trong cac mo than). Ngua thuong co thé kéo duoc mot trong tai nhat dinh trong sudt mot
khoang thoi gian, va Watt da c6 ging mo phong “sirc manh kéo” ndy bang mot con sb dé
hiéu.

Sirc manh ciia ngwa: Mot con ngua thuc su c6 thé dat duge cong suat khoang 1 ma luc
khi kéo trong tai nang, nhung trong cac tinh huong khac nhau (nhu phi nudce dai), stc
manh c6 thé cao hon rat nhiéu. Tuy nhién, dé d& hleu va so sanh, I ma luc da dwoc chon
nhw mot “don vi tham chiéu” cho kha nang kéo on dinh ma mét con ngua co thé duy tri
trong thoi gian dai.

Vay 1 ma luc c6 that sw bang sirc manh cia 1 con ngua phi nwéc dai khong?
Khong. Sttc manh ctia mét con ngua phi nudc dai co theé vugt qua con so nay rat nhiéu, vi

khi ngwa chay nhanh (nhu khi phi nuéc dai), né ¢ thé tao ra mot cong suat 16n hon nhiéu
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so voi khi kéo mot vat ¢ tbe do on dinh. Tuy nhién, trong khdi niém ciia Watt, ddy la cdch
ong do lwong swrc manh ma dong co hoi nuwdc co thé thay thé cho ngua trong cac cong
viéc kéo cay hoac kéo xe.

Tém Igi: Mic du cach so sanh nay kha quen thudc va mang tinh hinh thirc, nhung thuc té
“1 mad lyc” chi la mot don vi do luong va khong hoan toan twong dwong voi suc manh
ciia mét con ngua phi nude dai. Su so sanh ndy chi phan anh strc kéo 6n dinh ctia mot
con ngua trong diéu kién lam viéc thong thuong.

Thuyét chuyén déng trén ddng co xe hoi dén day 1a hét./.

MP Nguyén Bd Todn

Tac gia ghi chu:
[1] — “dpng co” hay “engine”: 12 mot thuat ngir chung, ding dé chi bat ky loai dong co nao chuyén doi

nhién li¢u thanh chuyén dong, va no c6 thé chay bang nhi€u loai nhién liéu khac nhau nhu xang, dau,
hoi nuwéce, v.v.

2] — “Steam engine’” 1a mot loai “dong co/engjne” dac bi¢t str dung hoi nudc lam nguén nang luong dé
tao ra chuyén dong. Pay la loai dong co pho bién trong lich st, dac biét trong Cach mang Cong nghiép.

[3] — Dau diesel 1 mot loai nhién liéu duoc ché tao tir ddu mé qua mot giai doan ché bién goi 1a “chung
car’ va ap dung cac hop chat “hoa hoc”. Sau day la cac budc dé tao nén dau diesel dung cho céc loai xe
gan dong co “Diesel”:

1. Khai thac ddu mé

Dau diesel ¢6 ngudn gdc tir ddu mo, duge khai thac tir 10ng dat qua cac mo dau. Sau khi khai thac, dau
mo [diu con & dang thé hay dau tho] dugc chd dén cac nha may loc dau.

2. Loc va chung cat diu thd
Dau thé chira mot hon hop nhiéu hop chat khac nhau, bao gdm céc hydrocarbon nhe (xang) va ning
(dau diesel, dau nhon, bitum). B¢ tach cac thanh phan nay, chung cat phan doan duoc thuc hién tai cac

nha may loc dau:

Churng cit 13 dong tac dun nong dau tho trong mot thap chung, gitp tach cac thanh phan khac nhau dya
trén sy khéc biét vé nhiét do soi cua chung.

Cac thanh ph?m nhe phu xang va khi bay hoi ¢ nhiét do th?ip, trong khi dau diesel, ¢6 diém sbi cao hon,
s€ dugc tach ra ¢ phan gitra thap chung.

3. Hoa hoc va xir ly diu diesel [Cracking va Hydrotreating]

Sau khi tich dau diesel ra, tiép dén 1a viéc ding cac chat hoa hoc dé nang pham chat ctia dau diesel:
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a. Phan huy [Cracking|

Phéan huy/Cracking giup chia nho cac phan tir hydrocarbon néng thanh cac phan tir nhe hon. Viéc nay
nay co thé duoc thuc hién nhiét phan (tdng nhi¢t d6 cao) hodc hydrocracking (dung khi hydro ¢ nhiét do
va ap suat cao).

b. Ap dung hydro [Hydrotreating]

Hydrotreating la dong tac hoa hoc gitp loai bo luu huynh va cac tap chat khac co trong géu diesel. Viéc
nay rat quan trong dé san xuat dau diesel c6 nong do luu huynh thap vi luu huynh c6 thé géy 6 nhiem
moi truong khi bi dot chay.

c. Ting phim chét

Sau khi da qua céac budc thanh loc, dau diesel duoc pha tron voi cac hop chat hoa hoc dé tao mét sb dic
tinh nhu kha nang chong dong da, chong 6c—xit hoa, hodc kha nang bdi tron dong co.

4. Loc va lam sach cuoi cung

Trudce khi xudt xuong, dau diesel phai qua cac b loc dau dé loai bo cac tap chat nhu hat bui, nude, va
cac hop chat khong mong mudn khac.

5. Phan phdi ra thj truong

Cubi cung, dau diesel duogc van chuyén td1 cac tram xang, cong ty van tai, hodc cong ty san xuét dién dé
phuc vu cho viéc st dung trong cac dong co diesel ciia 6—t0, tau thuyén, may méc cong nghiép, hodc cac
may phat di¢n.

Tém lai: Dau diesel duoc san xuat qua cac giai doan nhu khai thac dau mo, chung cat dé tach dau diesel
ra khoi céc thanh phan khéc, sau d6 ap dung cac hop chat héa hoc dé nang cao pham chat, loai bo tap
chat va nong do luu huynh, va cudi cung la phan phoi ra thi truong.

[4] — Ty l€ nén (hay con goi 1a ty 1€ nén cta dong co) 1a mot thong s6 quan trong trong “dong co d6t
bén trong”, va ky hi¢u 14:1 hodc 25:1 dung de chi ty 1€ gitra thé tich budng dot ¢ diém chét dudi (BDC)
va thé tich budng dot ¢ dieém chét trén (TDC) trong mot chu trinh nén ctiia dong co.

Céach hiéu ty 1 nén

Ty 1é nén 14:1 c6 nghia 1a thé tich khi trong buong d6t 6 BDC (khi piston & diém chét dudi) 16n hon thé
tich budng dt & TDC (khi piston & diém chét trén) mot ty 1¢ 1a 14 lan.

Twong ty, ty 1é nén 25:1 c6 nghia 1a thé tich khi @ BDC gép 25 1an thé tich khi & TDC.
Y nghia ty 1¢ nén
Ty 1€ nén cao c6 tac dung tang hi¢u suét dong co, boi vi khi nén khong khi (hodc hon hop nhién li¢u—

khong khi) vao mot thé tich nho, ning lwong duoc phong thich khi chdy s& manh hon va hiéu qua hon.
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Tuy nhién, ty 1¢ nén cao ciing cd thé dan dén hién tuong kich nd [knocking] néu nhién liéu khong chiu
dugc ap suat cao ma khong bj tur chay, vi vay dong co voi ty 1€ nén cao thuong yéu cau nhién liéu c6 chi
sd octane cao (vi du: xdng co chi s6 octane cao s& chdng lai hién twong kich nd tt hon).

Vi du: Pong co diesel ¢6 ty 16 nén tir 14:1 dén 25:1 (hodc tham chi cao hon), tirc 1 khong khi trong
budng dot cua dong co diesel bi nén voi ty 1€ rat 16n, khién nhi¢t do tdng cao, dua dé tu kich n6 nhién li¢u
diesel ma khong can bu-ri.

Dong co xang thuong co ty 1€ nén tir 8:1 den 12:1, vi ty 1€ nén cao dé gay ra hién tuong kich n6 khi sir
dung nhién liéu c6 chi sé octane thip. Mot sb dong co hiéu suét cao hodc dong co thé thao c6 thé dat ty
1€ nén 13:1 hoac 14:1.

Tém lai: Ky hiéu 14:1 hodc 25:1 dung dé chi ty 1& nén trong dong co, tirc 1a ty 1¢ giita thé tich khi &
diém chét dudi va diém chét trén trong chu trinh nén. Ty 1€ nen cao giip tang hiéu suat dong co nhung
cling yéu cau nhién liéu c6 kha nang chong kich nd tot hon.

[5] — Mé—men xodn [torque] 1 mot dai heong vit Iy dung dé do luong lue quay hodac luc xodn tac dong
1én mot vat thé xung quanh mot truc. Trong dong co 610, mé-men xo4n 1 lyc quay ma dong co tao ra,
khién céac bd phéan nhu truc khuyu [erankshaft] quay va truyen dong luc vao banh xe, gitp xe chay.

Cich hiéu don giin

Mé—men xodn c6 thé tuong tuong nhu mot luc kéo hodc déy khién mot vat quay quanh mot diém hoic
truc c¢d dinh.

Khi ban dung mo-1ét van hay siét mot con bu—lon [boulon] [bolt], d6 chinh 1a mét vi du v& moé—men xodn
— ban tao ra mgt lyc 1am xoay con bu—lon xung quanh tryc cia no.

Trong dong co 6—to
Mé—men xodin tao ra tir su chuyén dong cua piston trong dong co. Khi hdn hop nhién ligu va khong khi
chay trong budng dét, luc nay khién piston chuyén dong, va luc tic dong nay s& dugc truyén qua truc

khuyu, tao ra mé—men xoan.

Mé—men xodn 13 yéu to quan trong quyét dinh kha nang tang tdc, kha ning kéo va cong suét ctia dong
co. Pong co c6 mé—men xodn cao thuong gitp xe ting tbc manh va c6 kha niang kéo tot hon.

Don vi do

Mo6-men xodn thudng duoc do biang Newton—mét [Nm] trong hé SI hoic foot—pounds [ft-Ib] trong hé do
luong My.

Tom lai

Mé—men xodn 1 lyc quay ma dong co phat ra, giap truc khuyu quay va tao ra chuyén dong cho xe,
quyét dinh kha ning tang toc va hiéu suét ctia 6-t0.

Gidi thich thém vé “mo—men”
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Chit “mo—men” trong “mo—men xoan” [torque] ¢ ngudn goc tur tieng Phap. Thuat nglt nay duoc bat
nguon tur chir “moment” trong tiéng Phap, c6 nghia la “thoi diém” hoac “luc”.

Ngudn gbc va lich sir:

Tir “moment” trong tiéng Phap: ban ddu, “moment” trong tiéng Phép c6 nghia 1a “lac” hoic “thoi
diém”, nhung trong khoa vat 1y, “moment” dugc dung dé chi sy tac dong tai mot thoi diém nhat dinh,
chang han nhu lyc tac dong tai mdt khoang céach tir di€ém quay hodac truc quay.

“Moment of force” [mé—men luc|: “Mo-men” trong vat ly bat ngudn tir cach dién dat “moment of force”,
c6 nghia 1a lyc tdc dong tai mot diém lam quay vat thé quanh mdt truc. Nhom tir nay sau d6 dugc rut
gon thanh “m&—men”.

Vi sao lai goi 1a “moé—men”?

“M6-men” c¢6 thé duoc hiéu 1a “khoang cach (tir truc quay) x lyc”, nhung khai niém nay dugc hiéu nhu
1a su “luc tac dong vao mot thoi diém nhét dinh” va tao ra mot su thay d6i trong chuyén dong quay.

Cu thé, mé—men xoan dung d€ mo ta sttc manh cua luc gay ra su quay, va su quay nay c6 theé dugc danh
gia tai mdt diém co dinh hoac truc quay.

Tai sao lai 1a “xodn”?
“Xodn” trong “mo6-men x04n” phan 4nh hanh dong ctia moé—men trong viéc tao ra su xoay hodc quay
quanh mot diém (tryc quay). Khi lyc dugc tac dung vao vat thé tai mot khoang cach nhat dinh tir truc

quay, no sé& tao ra mot chuyén dong xoay hoidc xodn.

Tém lai: “Md-men” bat ngudn tir chir “moment” trong tiéng Phép, v6i nghia 1a luc tic dong tai mot thoi
diém nhat dinh, tao ra sy quay quanh mot truc.

Thuat nglt “mdé—men xodn” dugc st dung dé chi sttc manh quay ma mot lyc tao ra khi tdc dong vao mot
vat thé.

Vi du trong doi song
Pong co 6—t6: Md—men xoén trong dong co 6-t6 quyét dinh kha ning ting toc va kha ning kéo cua xe.
Xe c6 mo—men xodn cao s€ c6 kha nang kéo nang hodc di chuyén tot hon khi bat dau tur trang thai dung

yén.

Vi du: Bong co diesel thuong c6 mé—men xoan cao, vi vay n6 rat manh khi kéo xe van tai hoac di
chuyén trén dia hinh kho.

Céng cu cam tay: Khi ban stt dung mot chiéc co—1€ [moé-Iét] d€ van oc, luc ma ban tao ra trén tay cam
cua co—I1¢€ tao ra mot mé—men xoan lam xoay Oc vit.

Mo—men xoan trong dong co

Mo6-men xodn c6 anh huong 16n dén kha nang di chuyén va van hanh cua cac phuong tién, dac biét 1a xe
van tai, xe thé thao, va xe off-road.
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DPong co véi mé—men xodn cao co thé giup xe khai dong nhanh chong va dé dang duy tri van tdc cao khi
O toc do thap.

Toém lai, mo—men xodn 14 lyc giy ra chuyén dong quay, va trong truong hop ciia dong co xe hoi, n6 thé
hién kha nang dan dong va tang toc cua phuong tién.

[6] — “dé—ma—ro” |Starter (engine) — Wikipedial

[7] = Magneto ignition for automobiles, 1897
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