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TUYEN BO BAN QUYEN

Gido trinh “Pdng co dot trong” do ching t61 bi€n soan Ia tai li€u thudc loai sach giao
trinh nén cac ngudn thong tin c6 thé dugc phép dung nguyén ban hoic trich ding cho cac
muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hoac st dung vo1 muc dich kinh doanh thiéu
lanh manh s€ bi nghiém cAm.



LOI NOI PAU

Bién soan giao trinh la mét hoat dong thudc Tiéu hop phan 3.1: Tang cuong ning luc
quan 1y, giang day va cai tién gido trinh - trong khudén kh6 Du an Khoa hoc cong nghé
Nong nghiép - vay vén ADB. Cubn gido trinh “ Pong co dbt trong” la mét san pham cua
Du an dugc ching toi bién soan dung cho viéc giang day va hoc tAp nganh Coéng nghé k§
thuat 6 t0 - hé cao déng.

Gi4o trinh cung cip cho sinh vién nhirng kién thirc co ban vé nguyén 1y dong co dbt
trong; vé két cau cua dong co débt trong; vé dong hoc, dong luc hoc cua co cAu truc khuyu —
thanh truyén va sy can bang dong co.

Cubn gigo trinh nay duoc bién soan dua theo dé cuong chi tiét hai hoc phan ( Nguyén
ly dong co d6t trong va két ciu dong co dbt trong); dua trén co sé d6i maoi phuong phap
giang day theo hudng tiang thoi gian tu hoc, ty nghién ctru cua sinh vién. Trong qué trinh
bién soan gido trinh, chiing t61 da tham khao nhiéu giao trinh tai li€u lién quan, tim hiéu
cac thong tin trén bao, trén mang internet vé dong co dét trong, két hop véi kinh nghiém
thuc té.

Céu trac cudn gigo trinh “Pong co dbt trong” gdm 2 phan véi 13 chuong:
Phian A. Nguyén ly dong co dét trong, gom 6 chwong:

Chuong 1. Khai niém chung vé dong co dét trong

Chuong 2. Nhién lidu va moi chat cong tac

Chuong 3. Cac qua trinh cua chu trinh cong tac

Chuong 4. Cac chi tiéu vé tinh nang kinh té k¥ thuat cia dong co ddt trong
Chuong 5. Ché d6 1am viéc va dic tinh cia dong co ddt trong

Chuong 6. Tang &p cho dong co.

Phan B. Két cAu dong co ddt trong, gdm 7 chwong:

Chuong 1. Co cau truc khuyu — thanh truyén

Chuong 2. Co cau phan phdi khi

Chuong 3. Hé thong boi tron

Chuong 4. Hé thong lam mat

Chuong 5. Hé thdng cung cap dong co xang

Chuong 6. Hé thong cung cap dong co diesel

Chuong 7. Bong hoc, dong lyc hoc co cAu truc khuyu — thanh truyén va can bﬁng
dong co.



Gi4o trinh nay 13 co s& cho cac giang vién soan bai giang dé giang day. Cac thong tin
trong gido trinh c6 gia tri hudng din giang vién thiét ké va t6 chirc giang day mot cach hop
1y. Giang vién c6 thé van dung cho phu hop véi diéu kién va bdi canh thuc té trong qua
trinh day hoc.

Cudn gido trinh nay ciing 13 tai liéu hoc tip va nghién ciru cta sinh vién cao ding
nganh Cong nghé k¥ thuat 6 t6. Khi sir dung gido trinh, sinh vién can:

Phéan biét dugc cac loai dong co dot trong; So sanh dugc uu, nhugc diém gitra cac loai
dong co dbt trong; 1ap duoc bang sinh coéng cua dong co nhiéu xi lanh;

bénh gia duoc tinh chat ctia nhién liéu va mai chat cong tac;

Tinh toan dugc cac chi tiéu vé kinh té, k§ thuat dong co ddt trong dé cé thé ung dung
vao thuc tién;

Trinh bay dugc cau tao va nguyén 1y 1am viéc ctia dong co ddt trong dit trén 6 t6;

Biét phén tich céc luc sinh ra khi dong co lam viéc, hop lyc va m6 men tac dung lén
co cdu truc khuyu — thanh truyén.

Nham dap ung tdt cho viéc dao tao theo nhu cau xi hi, gi4o trinh can duoc chinh sira
hang nam nham lugc bo nhiing kién thirc 15i thoi, khong can thiét; kip thoi bo sung nhimg kién
thirc méi vé dong co débt trong trén céc loai 6 t6 hién dai dang hodc sé dugc st dung phé bién
tai Viét Nam.

Mic du di rat ¢b ging, song viéc bién soan gi4o trinh nay kho tranh khoi thidu sot.
Chung toi rat mong nhan dugc nhiéu y kién déng gop ctia ban doc dé cudn gido trinh dugc
hoan thién hon.

Chung t6i chan thanh cam on Bo Nong nghiép va Phat trién Nong thén , Ngan hang
phat trién chau A (ADB), Ban Quan ly Trung uong Du an Khoa hoc céng nghé Nong
nghijép da tao diéu kién cho giao vién Truong Cao ding Co dién va Nong nghiép Nam Bo
trong viéc nang cao nang luc, kinh nghiém vé bién sqan cai tién giao trinh giang day , gop
phan nang cao chét luong day va hoc trong nha truong.

Tham gia bién soan

Chu bién: Poan Duy Dong



DCD
DCDT
bC-D
DCT
bC-X
DTN
DTTD

BANG VIET TAT

Diém chét dudi
DPong co dbt trong
Dong co diesel
Diém chét trén
Dong co xang
Ddc tinh ngoai

Dic tinh tde do



Phan A. NGUYEN LY PQNG CO POT TRONG
Chuong 1. KHAI NIEM CHUNG VE PONG CO POT TRONG

1.1. LICH SU PHAT TRIEN PONG CO POT TRONG

DPong co dot trong hién dang duoc dung rong rii trong tit ca cac nganh kinh té quéc
dan va linh vuc quan su. Nang luong Pong co ddt trong sinh ra chiém khoang 90% tong
nang lugng ma con nguoi st dung, 10% con lai 1a cac dang nang lugng khéc (surc gio, stic
nudc, nang luong mat troi, nang lugng nguyén ti.. ).

DCPT xuét hién tir khi nao?

Chinh phao thing thién 1a thuy t6 cia PCPT. Theo st liéu, phao thing thién 1a tén ltra
dau tién ra doi vao thé ky thu I. Phao thing thién 1a d6 choi 1y thi cho vua chua phong
kién, c6 tinh khoa hoc. Thudc phio chay ngay trong dng tre (kiéu xy lanh c6 dién) dé sinh
ra moQt lugng 16n khi chay phut ra sau, do tadc dung cua phan luc, phdo bay vut 1én cao. bén
thé ky thtr III, IV den kéo quan ra doi, do cling 1a mot BCDT, thuy t6 cua dong co tua bin
khi chay hién dai.

Dén thé ky tha X1, k§ thudt phao va sung than cong ra doi, day chinh 1a DPCDT mot
ky, chi c6 chay va gian nd, nong sting 1a “xi lanh”, vién dan 1a pit tong. Pit tong bay di ma
“khong quay trd lai”. Tiéc rang k¥ thuat sir dung nguyén 1y PCDT vao muc tiéu phat trién
san xuét da bi ché do phong kién lac hau kim him trong mot thoi gian dai hang chuc thé
ky.

Trudc khi dé cap dén lich sir phat trién cia PCDT can luge qua doi nét vé qua trinh
hinh thanh dong co nhi¢t hién dai. Nam 1746 & mdt thi tran nhé Goninde phia Bic nudc
Anh, cau bé GiémOat méi 1én 10 tudi quan sat nudc soi trong am, théy strc manh cua hoi
nudc day nap bat 1én. Nhung dén nam 1784, khi GiémOat 48 tudi, chiéc may hoi nudc dau
tién ctia nhan loai mdéi ra doi, khé hoan hao, tuy cong suit 20 ma luc, hiéu suit chi dat 2,0
+ 2,5% nhung may hoi nudc cua GiémOat da thyc sy danh déu mot giai doan mdi trong
viéc str dung nang luong.

GiémOat l1a ngudi dau tién thuc hién duoc viée bién ddi nang luong tir dang nhiét
ning thanh co ning trong may hoi nudc. Trong cuén “tu ban luan” , Cac-Mac dd khang
dinh ring: “Sy ra doi ctia may hoi nude 13 sy phat trién ciia cudc cach mang cong nghiép
thé ky XVIII”

Niam 1803, Roboc-Phonton lap may hoi nudc trén tau thily trong tai 25 tin, thang 8
niam 1807 “con quai vat” trén song Mitxixipi (theo to bao Open budi sang) chay thir tir
NiuO6c dén Open mé dau trang sir ciia nganh hang hai. Nhung tir nim 1804, Rise —
Treuydich dd ché tao thanh cong dau may xe lra, md ra mot trang sir moi trong nganh
duong sit nude Anh .

GiémOat mat nam 1819, tho 83 tudi, dé ghi nhé cong lao to 16n cua 6ng, ngudi ta
dung tuong dai & O4tMin Xto voi dong chir “Con ngudi di nang 1én gap bdi sirc manh cia
con nguoi”.



Sau gin mot thé ky hay noi chinh xac hon trong sudt 78 nim (ké tir nim 1784) rat
nhiéu ngudi cong hién cho su phat trién ctia may hoi nuéc. Nhung hiéu suit nhiét cia may
khong thé vuot qua 10%. Nguyén 1y 1am viéc ciia may hoi nude 1a nguyén liéu chay trong
10, thoat ra mot lugng nhiét va truyén luong nhiét nay cho moi chat cong tac (hoi nudc)
khién moi chét ting ap sudt va nhiét do 1én cao. Mbi chat cong tac dugc dua va xi lanh cua
may va gidn ng & ddy dé sinh cong dan dong may. Nhu thé vé co ban, may hoi nude 1a mot
dong co dbt ngoai vi qua trinh chuyén héa niang cua nhién liéu thanh nhiét ning tién hanh &
bén ngoai ctia dong co. Tuy vay may hoi nudc qua cong kénh, hiéu suat nhiét thip. C6 thé
phat sinh ra mot loai dong co khac gon nhe tiét kiém hon khong? D6 1a van dé trian tro doi
voi cac nha khoa hoc trong nhitng nim 80 thé ky XVIIL

Nim 1860, Lonoa - mot k¥ sur nguoi Phap van giit nguyén qua trinh chuyén hoa ning
luong ciia dong co nhiét, nhung dugc thuc hién ngay trong xy lanh dong co. Thé 1a nguyén
Iy 1am viéc ciia PCDT ra doi sau may hoi nude gan mot thé ky . Nhin bén ngoai n6 khong
khic may bom nudc bao nhiéu, hi¢u suét chi dat dén 4,65% trog luc do hi¢u suét nhiét cua
may hoi nuéc lac bay gid dat 7%. Nhung d6 ciing 1 mot thanh cong ciia Lonoa, éng van
mo ude sang tao dugc loai dong co dung cho van tai duong bo.

Trong cic nha nghién ciru, tén tudi ctia Nicolai-Ottd va RuyDonPho Diézel mai mai
dugc luu truyén trong lich str phat trién cia DCDT.

Nicolai-Ott6 1a mot nha budn tré nhiét tinh véi khoa hoc k¥ thuat. Nam 1861, 6ng bo
nghé budn mua mot dong co Lonoa va chon con dudng nghién ciru bang thyc nghiém,
cling véi ky su LangGhen nguoi Phép, hai 6ng nhan thdy co cdu truc khuyu thanh truyén
co guéc truot ciia Lonoa ¢ nhiéu khuyét diém nén da ché tao dong co hai ky rat doc déo,
gy nhiéu tiéng vang 16n va hiéu suat nhiét da dat 12 + 14%. Goi 1a dong co kiéu At-Mat-
Phe, day la thoi diém thuc sy DCDT chién thing dong co dbt ngoai (may hoi nudc) mot
cach vé vang. Mii dén nim 1877 khi Ott6 va LangGen phat minh ra dong co bon ky thi
loai dong co kiéu At-M6t-Phe méi bi loai bé hoan toan .

Nim 1878 trong trién 1dm cong nghiép 16n & Pari, Ottd va Linggen trung bay chiéc
dong co bén ky dau tién trén thé giéi ding nhién liéu khi, diém Iira bang dién, nhé gon
nhung hiéu suat nhiét dat 20%, diéu ma may hoi nuéc khong thé mo tudng duge. Pong thoi
mé dau cho viée thiét ké, ché tao 6t6 - mot phuong tién vén tai duong bd ma trude day chua
thé giai quyét duoc. Tuy nhién nguoi xay dung nén tang 1y thuyét cho dong co bdn ky lai
chinh 12 Boto-Roxo nhimng hiéu biét cia ong hoan toan dung dan va chinh xac gan nhu ngay
nay ching ta hiéu vé dong co bdn ky vdy. Song do qua nghéo ma Boto-Roxo chua tién hanh
thuc nghiém duoc nén da bi lang quén. Ciing chinh 1y do trén ma khi Otté doi doc quyén san
xuit dong co bon ky thi toa an tbi cao ctia nudc Dirc bai bo. Pay 1a am muu o toan tinh cia
giGi tur san tu ban cong nghiép va ho da tha hd tu do san xuit dong co bon ky. Sau it ndm sb
dong co san xuét dat 200.000 dong co céc loai. Riéng xuong Déts cua Ott6 nam 1880 d3 san
xuat loai dong co 100 ma lyc. Pén nam 1895 san xuét ra loai dong co 1000 ma luc chay
bang nhién liéu khi. Sau 17 nim nghién ciru va thuc nghiém Otté da cong hién cho nganh
DCDT nhing thanh tyu hét stic quan trong nhung sém ty méan véi thanh qua lao dong ciia



minh, 6ng chi cha trong dén loai nhién liéu thé khi nén dong co cua dng van ning va cong
kénh khong thé ding cho giao thong van tai duong bd duoc.

DPén nam 1885 PamLe-mot k¥ su ngudi Phap 1a ban than va 1a tro Iy caa Ottd ché tao
thanh cong chiéc dong co 8 mi luc ddy vong quay truc khuyu 1én t&i 800 vong/phut, nho
gon chi bang 1/10 dong co ciia Lonoa c6 ciing cong sudt, ky tich chua timg ¢ lac bay gio.
Ngay nim 1885, hai nha ki nghé ngudi Phap 1a Po-Gio va Lo-VatX6 d3 mua bang phat
minh ctia PamLe dé san xuit loai dong co chay bang nhién liéu long (xing). Po-Gio va
Lo-VatXo6 da cai tao lai xuong va trd thanh nha ché tao Ot dau tién trén thé gioi.

Nam 1887, Gotlip-DamLe va Cac-BenDo dd dong thoi ché tao thanh cong chiée 6t6
dau tién dat dong co dot trong chay dat tde do 15 km/h, tai xuong Capxtat va Men-Hem.
Ké tir d6 xe hoi d3 trd thanh mot phuong tién van tai co tam quan trong hét stre to 16n.
Chua day 100 nim sau, trong nhitng nim 60 ciia thé ky XX san lugng binh quéan 6t6 hang
nam 14 20 triéu chiéc. Pén nam 1970 toan thé gidi c6 khoang 230 triéu chiéc, cudi thé ky
XX sb luong 6td cac loai trén thé gidi ude tinh khoang 1.500 triéu chiéc. Hién nay sb
luong PCPT san xuit hang nam trén thé gidi udc khoang 40 triéu chiée voi dai cong sudt
tir 0,1 dén khoang 70.000KW cho cac linh vuc giao thong van tai, quan sy, xay dung, ndng
nghiép, 1am nghiép, ... va gia dinh.

Cung véi sy phat trién nhanh chong ca vé sb lugng 1an chét lugng 6 t6, dong co d6t
trong cling dugc nghién ctru, cai thién khong ngimg dé dat thanh qua nhu ngay nay.

Cong lao cia PamLe va Ben ché tao ra DCDT bang nhién liéu long (xang) nhung
chung ta khong thé bo qua cong lao ciia Hoc-Co ngudi di ding hdn hop khi (xing — khdng
khi) 1am nhién liéu ctia dong co ddt trong thay khi d6t (1873 Hoc-Co di thyc nghiém ding
nguyén liéu 16ng cho déng co Lonoa). Viéc ding xang lam nhién liéu di ddy manh nén
cong nghi¢p khai thac va ché bién dau mo, déng thoi cudgc cach mang vé nhién liéu cua
DCDT thyc sy bat dau. Trong thoi gian ndy 6 t6 phat trién rat nhanh nhung cong suat ciia
dong co van con han ché chua vuot qua 80 ma lyc. Do vay trong pham vi trang bi dong luc
c¢6 cong suat 16n phai dung méay hoi nudc. Ly do 1a dong co xing bdn ky cia DamLé va
Ben hiéu suét chua vuot qué 20%, nhién li€u xang tré nén khan hiém, trong khi d6 dang
nhién li¢u 16ng nang (mazut, diesel) du thira.

Nhimg yéu cau thyc té d6 da thuc day cac nha phat minh suy nghi vé mot phuong an
tao ra mot loai dong co thay thé may hoi nudc. Mot trong nhitng nha nghién ctru dat thanh
tich 1a k§ su RuyPonPho Diesel - nguoi ma tén tudi tir 1au dd gin lién véi mot loai dong
co hét sttc quan trong - dong co diesel. Ong 13 ngudi Ptc sinh nim 1858 & Pari thu do
nuéc Phap. Diesel theo hoc tai Munich va nghién ctru vé loai dong co nhiét. Nam 1893
Diesel trinh bay luan vin véi nhan dé: “Ly thuyét va két cau mot loai dong co nhiét 1y
tuong thay thé cho may hoi nudc”. Ong tuyén bd dat cho dugc chu trinh 1y tuéng cua
Cacnd. Diesel d3 ching minh rang néu ty s6 nén ting 1én that cao, c6 thé dén 250, thi hiéu
sudt ctia dong co sé dat dén con s6 ki luc 1a 75% (thuc ra diéu d6 khong tudng). Ngay nay
chung ta di chimg minh rang néu ti s6 nén vuot qua 22 thi hiéu suét nhiét hau nhu khéng
tang nira. Cac dong co diesel hién dai ngay nay hiéu suat ciing chi dat 47%).
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Hai hang 16n cua Buc la CoRop va Man nhan thyc hién dd an cua Diesel. Qua nhiéu
lan thuc hién that bai cudi cung DCDT mang tén Diesel ra doi, d6 1a vao nam 1897. Bong
co nay khac xa véi ban thiét ké dong co 1y tudong & nhiéu chd nhung ti s6 nén ciing dat 30
hiéu suét co ich dat dén 20%, khi ddt béng dau nang. Cong suat dat 20 ma luc, sb vong
quay 200 vong/phat nhung murc tiéu hao nhién liéu giam dén kinh ngac 225 g/ma luc. gio
(ngay nay dong co diesel c6 cong suit twong duwong suat tiéu hao nhién liéu khong thap
hon dong co diesel san xuat ndim 1897 bao nhiéu). Pong co diesel san xuit nam 1897 dwoc
str dung tinh tai co cdu phdi khi ding xupap, ... bom phun nhién liéu bang khi nén.

Nam 1899 xudng NoBen & Pétecbua dd mua duoc ban quyén san xuit dong co diesel.
Tir d6 d3 cai tién va san xuat hang loat dong co c6 tinh nang kinh té cao. Diéu dang chi y
14 hau nhur mot thoi gian Robe-Botxo (ngudi Dirc) va gido su Torin Cole (ngudi nga) nim
1891 da dé xuat phwong an phun nhién liéu bang co gisi, khdng ding khi nén nhu diesel.
Rébe-Botxo da sang tao ra bom cao ap va voi phun ndi tiéng trén thé gidi gop phan vao su
phat trién manh mé cua dong co diesel. 20 nam sau dong co diesel xuét hién trén khép cac
linh vuc. Ngiy nay cong suit ciia dong co diesel co thé dat dén con sé dang so 56.000 ma
luc va cao hon ntra, do6 la nguén dong luc chu yéu ctia cac con tau vuot dai duong cé trong
tai vai chuc van tan.

DCPT da tré thanh ngudn dong luc chu yéu cia thé gidi. Hinh dang, két cau phat
trién hét strc phong phu, da dang, hiéu suit cua dong co dat tdi 47%, san lugng binh quan
du doan t6i thé ky XXI san luong hang ndm 1én téi 40 tridu chiéc.

Lich st phat trién DCPT ciia nude ta con qua khiém tén, chi yéu 1a mot s6 xudng sira
chira 6t6 va tau thiy quy mo6 nhd nhu xudng tau thuy Hai Phong, xuéng Ba Son... Sau
nam 1954 trén mién Bic chi c6 khoang 1.000 xe cac loai dung cac kiéu dong co xing ciia
Phap, Y, Anh, MY, ... Nam 1955 nha nudc dau tu xay dung thém mat s6 xuong nhu: Tran
Hung Pao, Bach Dﬁ“mg, 1/5, X120, X250, Chién Théng, ... Bat co s& cho nganh stra chira
va ché tao PCPT sau nay.

Nim 1960 nha may co khi Tran Hung Dao san xut thanh cong dong co diesel cong
suat 20 ma Iyc, xuong Chién Thang ciia quan doi san xuat thanh cong dong co xang 70 mai
luc, ... Nam 1971 Cuyc Quan Ly Xe May (nay la Cuc Xe May) cong tac vdi khoa co khi
dong luc PHBK Ha Noi thiét ké thanh cong xe tai dat dong co 150 ma luc, tbe do vong
quay 3200 vong/phut, chit V, 8 xylanh. Cac nha may diesel Song Céng, diesel Long Binh,
san xudt hang loat dong co ..., cong suat 50 ma luc, téc 46 vong quay 1.600 vong/phdit.

Trong nhitng nim dau thé ky XXI ca nudc ta ¢6 khoang 20 nha may lién doanh san
xudt 0td v4i nude ngoai va nhidu xi nghiép lién doanh san xuét xe may trén co s lap rap
dué6i dang IKD. Trong d6 phai ké dén Cong ty O t6 Toyota Viét nam (TMV) ¢ ning luc
san xuét 6 to dtmg hang dau Viét nam. Theo ké hoach, TMV s& tang ) lugng san xuét 1én
30.000 xe/nam, dong thoi ty 18 ndi dia hoa ting 1én 40% (Innova dat ty 1é noi dia hoa da
1én dén 33% tir nam 2007) va 45% khi thé hé méi ciia Innova duoc gidi thiéu tai Viét nam.
Theo chu truong ciia nha nude cac lién doanh dang cd ging ndi hoa dan san pham, timg
budc nhan va chuyén giao cong nghé. Pay 1a nén moéng cia nganh ché tao 6 t6 - xe may va
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nganh ché tao PCOT hién dai. Trong twong lai gan nudce ta s& theo kip cac nudc cd nén
cong nghiép 6 t6 phat trién trong khu vuc ciing nhu trén thé gidi.

1.2. PINH NGHIA - PHAN LOAI PONG CO
1.2.1. Dinh nghia
a. Dong co nhiét:
Pong co nhiét 1a dong co bién nhiét nang thanh co nang do dot chay nhién li€u, tac la
nhitng may bién d6i nhiét nang thanh co ning.
Pong co nhiét co thé chia lam 2 loai:
- Dong co d6t ngoai - qua trinh ddt chay nhién liéu thuce hién ngoai xi lanh dong
co. Nhu dong co hoi nudc 1a dong co ddt ngoai.
- Bong co dot trong - qua trinh dot chdy nhién li¢u, su toéa nhiét, gidn nd sinh
cong trong xi lanh dong co.
b. Béng co dot trong:

bong co dot trong 1a mdt loai dong co nhiét, thuc hién viéc chuyén ddi nhiét nang, do
nhién liéu duogc ddt chdy trong xi lanh tao ra, thanh cong co (co nang) dé dan doéng cac
may cong tac (hé thong truyén dong trén 6 t6, dau may xe lira, may bom nudc, may phat
dién, ...). Nguyén ly:

Dot chdy nhién ligu (chuyén héa ning thanh nhiét ning) — Méi chit tich ning
lwong (p va T moi chit ting) — Moi chit giin né sinh cong (chuyén nhiét ning thanh
co nang).

1.2.2. Phan loai

Pong co ddt trong gdbm co: Pong co pit tong; dong co wankel; dong co tua bin.
Trong d6, dopng co dot trong kiéu pit tong dwec siv dung phé bién. Vi vy thudt ngiv
“dong co dot trong” dwoc ding véi y khdi qudt chung cho cdc loai DPCPT, dong thoi
ciing cé y ding ngdin gon dé chi DCPT pit tong. sé dwogc nghién cuu ky trong
chwong trinh.
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Hinh 1.1. So' b ciu tao PCPT Kiéu pit tong (a); Tua bin khi (b); Pong co phan luc ding
nhién li¢u va chit dxy hoa thé 16ng (c)

1.Cac te lip tryc khuyu 9. L6 phun vao canh tua bin
2. Xi lanh 10. Tua bin

3. Nip xi lanh 11. May nén

4. Pit tbng 12. Binh nhién liéu khi
5.Thanh truyén 13. Binh chira chat 6xy hoa
6. Truc khuyu 14. Bom

7. Bom nhién li€u 15. Miéng phun phan lyc

8. Budng chay

1.2.3. Uu, nhwoc diém va pham vi sic dung PCPT
a. Uu diém chinh ciia PCDT:

- Hiéu suét c6 ich (M, ) cao.

- Kich thudc nho gon, nhe.

- Khéi dong nhanh.

- Hao it nudc.

- Bao dudng don gian.

b. Nhwoc diém chinh ciia DCPT:

- Khong thé dung nhién liéu thé ran, kém pham chét. Chi dung nhién lidu 1ong hoic
khi chat luong cao.

- Cong suat dong co bi gidi han.

- Trén thiét bi van tai duong bg khong thé nbi truc dong co vdi truc may cong tac truc
tiép do han ché vé dic tinh PCDT.

-DCDT kha on.
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c. Pham vi sw dung:
Do nhiéu vu diém vuot troi nén DCDT duge st dung kha phé bién trén moi linh vuec.

Hién nay BCDT duogc st dung lam nguén dong luc chinh cho cac thiét bi dong luc
cho hau hét c4c nganh: Puong sit, duong thuy, dudng bd, hang khong, nong nghiép,... va
ca linh vuc str dung trong gia dinh, véi dai cong suit tir 1KW dén hang chuc ngan KW.

1.3. PONG CO POT TRONG KIEU PIT TONG (PONG CO POT TRONG)
1.3.1. So d6 nguyén 1y (Hinh 1.2)

| - [

—_—_—a_—_Llpcr

Hinh 1.2. So d6 nguyén ly dong co dot trong

1. Cac te (day dau) 6. Nép xi lanh

2. Truc khuyu S. Hanh trinh pit téng

3. Thanh truyén . Chiéu dai thanh truyén

4. Xi lanh R. Ban kinh quay cua tryc khuyu
5. Pit tdng

1.3.2. Cac thuit ngir co ban
a. Diém chét
Diém chét 13 diém ma tai do pit tong ddi chiéu chuyén dong.

Céc diém chét tuong (mg vai cac vi tri gidi han ngoai (pit tong nam xa tim quay nhat)
va vi tri gi6i han trong (pit tong nim gan tim quay nhat) ctia pit tong. Theo cach goi thong
thudng gidi han ngoai cia pit tong dugc goi 1a diém chét trén (BCT), vi tri giGi han trong
clia pit tong duoc goi 1a diém chét dudi (BCD).

b. Hanh trinh cua pit tong (S)
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La khoang chay tir gi6éi han nay sang gioi han kia cua pit tong, S = 2R (R 1a ban
kinh quay cua truc khuyu). Cach khac: S 1a hanh trinh cua pit tong duoc gidi han gitra
hai diém chét.

c¢. Ky (Hanh trinh céng tac)

La mot phﬁn (mdt giai doan) cua chu trinh cong tac dugc thuc hi¢n trong mot hanh
trinh,

d. Thé tich
Khi pit tong chuyén dong s& 1am thay doi thé tich trong xi lanh.

V, - Thé tich budng chay : La thé tich trong xi lanh gioi han boi xi lanh, nip xi lanh
va dinh pit tdng khi pit tong nam & DCT.
Vi, - Thé tich cong tac : La thé tich trong xi lanh gioi han boi mot hanh trinh cua pit

téng.

2
_ ”3 S (D- duong kinh xi lanh)

Vi

Vi, thudng duge do bang lit (1) néu Vi, > 1000 cm®
V}, thudng duge do bang cm®néu Vi, < 1000 cm®
V, - Thé tich toan phan: La thé tich trong xi lanh gioi han boi Xi lanh, ndp xi lanh va
dinh pit tong khi pit tong nam & DCD.
Va=Vhp+V;
e. Ty s6 nén

La ty s gitra thé tich toan phan V, va thé tich budng chay V..

Ve VetV g %
VC VC VC

Dbi voi dong co 2 ky: Vi, - La thé tich cong tac 1y thuyét
V;'- La thé tich cong tac thyuc té

V,, - La thé tich sir dung cho viéc quét va xa khi.

Goi W = Yn_ 13 phin thé tich hay hanh trinh méit mét cho viéc quét va xa khi.
h

Tacotysonénthucte: € =1+ Th ; Con & 1aty so nén hinh hoc (ly thuyét).
C
Ty s6 nén néi 1én khi trong xi lanh bi nén xudng may lan khi pit tong chuyén dong tir
DCD 1én DCT. Vi du: € = 8, tlrc 1a khi trong xi lanh bi nén xubng 8 lan khi pit tong
chuyén dong tir DCD 1én DCT.
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f. Méi chat céng tac

La chit moi gioi dung dé thuc hién chu trinh céng tic gdm: Chit 6xy hoa (khong
khi), nhién li¢u va san vat chay.

- Khi nap méi gom:
+ Khong khi vdi dong co diesel.
+ Hén hop khi nap (khong khi - nhién liéu) véi dong co xiang (BC-X).
- Hon hop khi cong tac gdm: Hon hop khi nap méi (hdn hop chay) va khi sot.

- Thay d6i méi chat (mdi chét 1a chat méi giéi str dung trong déng co nhiét. Moi
chét trong DPCDT gbém khong khi, hoi nhién liéu va san vat chay), dé thuc hién viéc
chuyén d6i nang luong nhiét thanh cong co hoc. Cubi mdi chu trinh, phai xa hét khi chay
(san vat chay) va nap ddy moi chit méi (khong khi hodc hoa khi) vao xi lanh dé thuc
hién chu trinh mai.

- Thay d6i méi chat gdm 2 qua trinh: Nap va thai.
g. Do thi cong p = f(V) cia PCPT
Thuong ding cac d6 thi cong dugc vé trén cac toa dd p = f(V) hodc p=f(¢).
Trong d6: p - Ap suét ciia moi chit trong xi lanh dong co (N/mz).
V - Thé tich xi lanh (m?).
@ - Goc quay cua truc khuyu (do).

- Céc db thi nay duogc goi la dd thi cong vi dua vao d6 nguoi ta tinh dugc cong do
moi chét tao ra trong chu trinh.

h. Chu trinh lam viéc

Khi hoat dong cac xi lanh dong co déu phai 1dp di 13p lai hodc thuc hién cac qua
trinh: Nap, nén, chdy — gian né va xa. Do do6 tap hop céc qué trinh trén tao nén chu trinh
lam viéc cua dong co.

Chu trinh 1am viéc ctia dong co c6 thé thyuc hién trong 2 vong quay truc khuyu (720°)
tuc 1a 4 hanh trinh pit tong, goi 1a dong co 4 ky.

Chu trinh lam viéc cua dong co c6 thé thyc hién trong mot  vong quay truc khuyu
(360°) tirc 1a hai hanh trinh pit tong, goi 1a dong co 2 ky.

1.3.3. Trinh tw cac qua trinh (hinh 1.3)
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Khéng khi Nhién li¢u Khong khi
Hinh thanh hda khi Huit (nap)
Hit (nap) Nén Nhién liéu
Nén Hinh thanh hdoa khi
D6t chay Ty chdy
Chéy Chédy
Gidn né Gian né
Thai Thai
a) b)

Hinh 1.3. Trinh tu cic qua trinh cia PCDT
a) Bong co hinh thanh hoa khi bén ngoai
b) Pong co hinh thanh hoa khi bén trong
1.3.4. Phan loai:
a. Theo chu trinh céng tac
- DPong co 2 ky
- bong co 4 ky
b. Theo logi nhién li¢u su dung
- BPong co dung nhién liéu long: Long nang; Long nhe
- Bong co dung nhién liéu khi
- Pong co dung nhiéu loai nhién liéu (da nhién liéu)
c. Theo phwong phap hinh thanh hén hop

- Hdn hop hinh thanh ngoai xi lanh: dong co xing dung bo ché hoa khi, dong
co phun xang trén dudng 6ng nap

- Hon hgp hinh thanh trong xi lanh: dong co diesel; dong co phun xing vao
trong xi lanh.
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d. Theo phirong phdp dét chay hén hop
- Cuodng btrc
- Ty chay
e. Theo phwong phap nap
- Bong co khong tang ap
- Pong co tang ap
f. Theo cdu tao
- Theo s xi lanh: dong co 1 xi lanh; dong co nhiéu xi lanh
- Theo céch b tri xi lanh: Loai 1 hang; 2 hang chit V; dong co hinh sao
g. Theo toc dg trung binh ciia pit tong - Cp
- Bong co co tdc do thép: Cmn<6,5m/s
-bong co co tdc do trung binh: Cy, = 6,5-9,0 m/s
- Pong co cao tdc: Cy > 9 m/s
h. Theo cong dung
- BOng co 6 t0
- bong co may kéo...
i. theo dang chu trinh
- Cép nhiét dang tich
- Céap nhiét dang ap...
1.4 NGUYEN LY LAM VIEC CUA PONG CO POT TRONG
1.4.1. Nguyén ly lam viéc cia dong co 4 ky

Dong co 4 ky cac loai (hoa khi hinh thanh bén ngoai ciing nhu bén trong xi lanh), chu
trinh 1am viéc déu gém céc qua trinh: Nap (hat), nén, chay - gidn nd va thai (xa). Trong do
cong co6 ich do qué trinh chay — gian n¢ thyc hién. Chu trinh lam viéc cua dong co duoc
thuc hién nhu sau:

a. Ky thir nhat — nap (Hiit)
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Hinh 1.4. So' d6 cac qua trinh lam viéc va do thi cong p -V
cia dong co diesel bon ky

a) Ky 1 —hat ¢) Ky 3 — chay va gian nd
b) Ky 2 — nén d) Ky 4 — thai

- Pau ky nay pit tong con & DCT. Trong thé tich V. chira day khi con sét lai ciia chu
trinh trudc chua xa hét (Diém r trén do thi cong p-V) c¢6 ap suét p, 1on hon ap suat khi troi po.

Trén d6 thi cong, vi tri bat dau ky thu nhat tvong ung véi diém r (BCT). Khi truc
khuyu quay (Theo chiéu miii tén), qua thanh truyén lam cho pit tong chuyén dong tir DCT
xudng DCD, co cau phdi khi mé thong duwong nap qua xu pap nap, ndi khong gian trén pit
tong voi dudong nap.

Cung véi tang tc do cua pit tong, ap sudt moi chat trong xi lanh giam dan so véi ap
suét trén dudng nap px (Chénh léch ap suat giita duong nap va xi lanh vao khoang 0,01 -
0,03 MPa). Chénh léch ap suat ké trén tao nén qua trinh hiit moi chat méi (khong khi dbi
v6i dong co diesel va hoa khi v6i dong co xing) tir dudng 6ng nap véo xi lanh.

Trén d6 thi cong, ky nap duoc thé hién bang duong ra. Trong thyc t& xu pap nap mé
som trude khi pit tong dén PCT, twong tng goc ®,, dugc goi la goc md sém cua xu pap
nap, voi myc dich, khi khi nap méi thyc sy vao xy lanh thi dién tich thong qua cta xu pap
nap da kha 16n nén stc can khi dong hoc nhoé va tan dung stc hiat van dong ctia dong khi
thai nén nap dugc nhiéu khi nap méi. Tan dung quéan tinh dong khi nap va chénh léch ap
suét trong va ngoai xi lanh, xu pap nap dong mudn sau PCD mét goc ¢, , goi 1a goc dong

mudn cuia Xu pap nap.
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Nhu vay, qué trinh nap 16n hon hanh trinh nap cé thoi gian 1an goc do.
- Hanh trinh nap: Tu diém r dén a (tt PCT-DCD).

- Qua trinh nap: Tir thoi diém xu pap nap mé dén thoi diém xu pap nap dong
(dlrroadz).

b. Ky thit 2 — Nén

Pit tong chuyén dong tir DPCD 1én DCT, moéi chét bén trong xi lanh bi nén. Cudi ky tht
nhét pit tong & vi tri DCD ép suét trong xi lanh p, (Tai diém a — DCD trén d6 thi cong) con
nho hon py. Pau ky thir 2 khi pit tong 1én mot doan (t6i diém dy) ap suét trong xi lanh moi
dat dén gia tri px. Do vay, dé ting luong méi chat nap, dé cho xu pap nap déng muén tai dy,
trén thyc té ap suét moi chat tai d, 16n hon pk do tan dung dong ndng cta dong moi chét.

Sau khi xu pap nap dong, pit tong tiép tuc di 1én lam cho ap suat vanhi &t 46 moi
chét trong xi lanh ting 1én. Gia tri ap suat cudi ky nén (tai ¢ — PCT) p. phu thudc vao €,
d6 kin khong gian chira méi chat, mirc d6 tan nhiét cta thanh xi lanh va ap suat méi chat
dau ky nén pa.

Viéc dbt chay hoa khi trong dong co hinh thanh hoa khi bén ngoai nho tia lira dién,
cling nhu viéc phun nhién liéu vao xi lanh dong co hinh thanh hoa khi bén trong xi lanh

déu dugce thuc hién trude luc pit tong dén BCT (tai ¢ trén dd thi cong).

Nhu véy, trong ky thir 2, bén trong xi lanh chi yéu thyc hién qua trinh nén moéi chat.
Ngodi ra ¢ dau ky nén con thyc hién viéc nap thém va cudi ky bat dau dot chay hoa khi
hodc phun nhién ligu - Ky 2 dugc thé hién qua duong ac trén d6 thi cong. Nhu vay hanh
trinh nén 16n hon qua trinh nén ca thoi gian 1an goc do.

- Hanh trinh Nén: Tu diém a dén diém ¢ (tt DCD - BCT).

- Qua trinh nén: Tir thoi diém déng xu pap nap (dz) dén lac qua trinh chay bét dau.

} .
ag¥x &
¢4
b) c)

Hinh 1.5. D6 thi cong p-V ciia chu trinh thye té
a) bong co 4 ky
b) Db thi qua trinh nap thai ciia dong co 4 ky khong ting ap
¢) Do thi qua trinh nap thai ciia dong co 4 ky ting ap
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c. Ky thir 3. Chay — gian no sinh cong
Puoc thyc hién khi pit tong tir DCT xudng DCD.

Pau ky thtr 3 sb hoa khi nap vao xi lanh hodc lwong nhién liéu phun sém vao xi lanh
duoc chuan bi & cudi ky 2 duge bdc chay nhanh. Do c6 duoc mot nhiét lugng 16n duoc nha
ra, khién cho :dp suat va nhiét 6 cua mdi chat tang nhanh, mac du thé tich trong xi lanh
tang 1én d6i chut (doan cz trén d6 thi p-V). Dudi tac dung cua luc ddy do méi chét tao ra,
pit tong tiép tuc dugc day di xudng thuc hién qua trinh gidn nd ctia moi chat trong xi lanh.
Trong qué trinh gidn nd, moi chat ddy pit tong sinh cong. Do d6 hanh trinh thir 3 goi 1a
hanh trinh cdng tac (sinh céng). Puoc thé hién bang dudng czb trén db thi p =f(V).

- Qué trinh chdy — gian nd sinh céng: Tir thoi diém bat diu qua trinh chay dén thoi
diém bat diu mé xu pap xa.
d. Ky thir tw — thai (xa)

Trong ky thir 4 thuc hién qué trinh xa sach khi thai ra khoi xi lanh. Pit tong chuyén
dich tir DCD xudng DCT day khi thai ra ngoai qua xu pap xa dang mé vao ong xa.

Do 4p suit trong xi lanh cudi ky chdy gidn nd con kha cao nén xu pap xa phai bat dau
mé ¢ cudi ky gidn no khi pit tong dén gan PCD (tai b'), cach PCT khoang 40 -60°gdc
quay truc khuyu, tuong duong vdi goc @5 (hinh 1-7) goi 1a goc md sém cua xu pap xa.
Nho d6 giam duge cong day khi chay ra ngoai & ky thtr 4 (cong am). Tiép theo, pit tong
chuyén dong di 1én, khi thai dugc day cudng birc ra ngodi qua xu pap thai. Ky thu 4 duoc
thé hién bang doan br.

Do ton that khi dong qua xu pap thai, ap suét trong xi lanh trong qué trinh thai cao
hon so vé6i ap suét trén dudng thai. Néu ap suat trén dudng thai cang cao, cong day khi thai
ra ngoai cang 16n, dong thoi khi sot cang nhiéu 1am ban  méi chit cong tac cua chu trinh
tiép theo. Vi vay, nguoi ta ¢6 gang tim cac bién phap giam 4p suét trén dudng thai nhu
chon géc mé sém xu pap thai va thiét ké dudng thai hop ly. Muén loi dung quan tinh dong
khi thai dé thai sach thém, cudi qué trinh thai, xu pap thai khong dong tai DCT ma déng

mudn sau DCT mot goc Pg tirc 1a dau qua trinh nap cua chu trinh tiép theo.

Nhu vy cubi qua trinh thai va ddu qua trinh nap ctia chu trinh tiép theo, ca 2 xu pap
nap va xa cung md — goi 1a goc trung diép, twong g voi goc (@, + ¢4 ). Do chénh ap
nho va tiét dién luu thong qua xu pap nap con nhé va chon lya goc tring diép hop 1y nén
khi xa khong thé lot ra dudng nap.

Tom lai, dé thai sach va nap day, phai lva chon cac goc mé sdm dong mudn cia cac
XU pap — con goi 1a pha phan phdi khi — hop 1y. Pha phan phéi khi ciing nhu goc phun
sém (dong co diesel) hay danh lia sém (dong co xdng) tbi vu thuong dugc lwa chon
bang thuc nghiém.

- Qua trinh xa: Tir thoi diém md xu pap xa (b”) dén thoi diém dong xu pap xa (ro).

- Hanh trinh xa: Tu diém b dén diém r (tir PCD-BCT).
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- Cac diém: r, ¢, b, a twong ung vdi cac diém dau va cudi cac hanh trinh (vi tri diém
chét).

Ky thtr 4 két thiic chu trinh cong tac, tiép theo chuyén dong cua pit tong s& duoc lip
lai theo trinh tu trén dé thue hién chu trinh tiép theo.

e. So' do pha phan phéi khi - do thi p = () cia déng co 4 kp px< Po
- Db thi khai trién p = f(¢) (hinh1.6):

- Cac pha phan phéi khi ctia dong co dugc thé hién bang bang hoidc bang db thi. Hinh
1-9 1a so dd (gian d6) pha phan phdi khi.

Trén so d6: O — 1a tAm quay cua truc khuyu. Céc tia xuét phat tir tAm quay, déanh dau
vi tri cua khuyu truc, vi du:

a | F
7L 9
0°s
Jcr 0 T 0D (T
ki T ki T Ao V94
b
Xa
¥5-6 4
6_/
7k0°
% 3
Hinh 1.6. P4 thi khai trién va do thi phan phoi khi khai trién
cia dong co 4 ky px< po
O1 - vi tri mG xu pdp nap Cac goc Py, Py, Pz, Pyer- thé hicn

02 - vi tri dong xu pap nap céc gid tri:

03" - vi tri bat tia lira dién hodc phun
nhién liéu sém Py - gbc md sém cua xu pap nap
05 - vi tri md xu pap xa P, - gbc dd A .

2 - goc dong mudn cla xu pap nap
06 - vi tri dong xu pap xa
(Py_, - thoi gian md cla xu pap nap
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®3 - gbc danh lira som hoac goc phun (Ps5_g - thoi gian mé cia xu pap xa
som nhién li€u
@, + Qg - thoi ky trung diép cua cac
@5 - g6c mé sém cla xu pap xa X1 pip nap va xé
(P3_4_5 - thoi gian qua trinh chay -
gian nd

D¢ - goc dong mudn cla xu pap xa

bCD

Hinh 1.7. So @6 pha phan phdi khi ciia dong co 4 ky

* Nguyén ly 1am viéc clia dong co xiang va dong co diesel 4 ky khong ting ap (p« < po):
Nguyén Iy lam viéc ciia dopng co diesel 4 ky khong ting ap:

Chu trinh cong tac dugc thuc hién trong 4 hanh trinh pit tong tuong tmg véi 2 vong
quay truc khuyu. Ap sudt nap px nho hon ap suit khi trdi po. Nhién liéu str dung 1a diesel,
hon hop hinh thanh trong xi lanh va tu bbe chdy. Chu trinh dugc thuc hién trong 4 hanh
trinh sau:

- Hanh trinh thir nhét - Hat khong khi.

Dau hanh trinh pit tong & DCT, toan bd thé tich V, chira day san vét chdy con sot lai
cua chu trinh trudc, goi 1a khi sot. Piém dic trung trang thai duoc thé hién trén dd thi p=
f(V) 1a diém r (hinh 1-10).

Khi truc khuyu quay pit tong chuyén dong tir DCT xubéng DCD, thé tich khong gian
trén pit tong tang 1€n, nén trong xi lanh hinh thanh d¢ chan khong, duédi tdc dung chénh
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1éch 4p suit ngoai va trong xi lanh, khong khi duoc hat vao xi lanh qua xu pap nap — trong
sudt thoi gian nay xu pap nap mo, xu pap xa dong.

Dé nap ddy xu pap nap mo sém tai d; va dong mudn tai d, do vay hanh trinh nap nhé
hon qué trinh nap ca thoi gian 1an goc d6. Trén do thi hanh trinh nap twong tng doan rroa,
qua trinh nap tuong tmg doan drr.ad,.

e e e

Hinh 1.8. Chu trinh l1am viéc ciia dong co diesel bon ky

a) Ky nap ¢) Ky chay - gian nd
b) Ky nén d) Ky xa
1. Vai phun 2. Bom cao ap

- Hanh trinh thir hai - Nén khong khi.

Hanh trinh nay pit tong chuyén dong tir PCD 1én PCT xu pap nap va xa dong kin,
khong khi trong xi lanh bi nén, nhiét do va 4p suat ting. Hanh trinh nén twong mg véi
doan adyC'c trén d6 thi. Nhung qua trinh nén thyc té tir lic xu pap nap dong kin (tai dz). Do
vay hanh trinh nén 16n hon qua trinh nén ca thoi gian va goc do.

4

Chiéu quiy
truc khuyu

Chay - giannd

Hinh 1.9. P6 thi cong p - V va dd thi phan phdi khi khai trién
cia dong co diesel 4 ky px < po
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Gan cudi ky nén tai ¢’ ap suét va nhiét do dat téi gidi han tu bdc chay cua nhién li¢u,
lac nay nhién liéu duoc phun vao budng chay V.. Viéc phun sém nhién liéu 1a can thiét dé
cho nhién liéu va khong khi tao thanh hdn hop tot cho qua trinh chay dién ra thuan loi.

- Hanh trinh thr 3 - Chay - gian n¢ sinh cong.

Sau khi két thuc giai doan chuén bi bc chay, hdn hop trong xi lanh bbc chay nhanh,
ap sudt va nhiét do ting 1én nhanh. Sau d6 su chay duogc dién ra twong dbi déu hon vi sb
nhién liéu phun vao sau bdc chdy nhanh hon do c6 diéu kién chay tét hon, qua trinh chay
két thic tai x, sau d6 13 qua trinh gidn né. Hanh trinh nay két thac taib  (DCD).

- Hanh trinh thir 4 - Thai khi chay.

O hanh trinh nay pit tong chuyén dong tir DCD lén DCT day khi chay ra ngoai qua xu
pap xa (xu pap xa mé). Pé x4 sach, xu pap xa mo sém trudée DCT va dong mudn sau PCD
(diém b’ va diém 1, trén d6 thi). Do vy qua trinh xa (b’bdrr) 16n hon hanh trinh xa (bdar)
ca thot gian va goc do.

Nguyén ly lam viéc ciia dong co xing 4 ky (dung b¢ CHK hedc phun xiang trén
dwong ong nap), khong ting dp:

p.MPa &

0,1 MPa —l‘(7)1

DCT DCD

Hinh 1.10. Do thi cong p - V ciia ddng co xing 4 ky px < Po

Dong co xang 4 ky khong tdng &p, chu trinh cong tac dugc thuc hién trong 4 hanh
trinh pit tong tuong tng véi 2 vong quay truc khuyu. Ap sudt nap px nho hon ap suat khi
troi po. Nhién liéu st dung 1a xang, hdn hop hinh thanh ngoai xi lanh, d6t chay cudng birc
béng tia lra dién cao &p. Chu trinh dugc thyc hi¢n trong 4 hanh trinh sau:

- Hanh trinh thir nhat: Hat hdn hop khi.

Pau hanh trinh pit tong & DCT, toan bo thé tich V. chira dﬁy san vat chdy con sot lai
cua chu trinh trudc, goi 1a khi sot. Piém dic trung trang thai duoc thé hién trén do thi p=
f(V) 1a diém .
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Khi truc khuyu quay pit tong chuyén dong tir DCT xubng DCD, thé tich khong gian
trén pit tong ting 1én, nén trong xi lanh hinh thanh d6 chan khong, dudi tac dung chénh
1éch 4p suét ngoai va trong xi lanh, hdn hop khi duoc hit vao xi lanh qua xu pap nap —
trong sudt thoi gian nay xu pap nap md, xu pap xa dong.

bé nap déy, Xu pap nap mo som tai d; va dong mudn tai dp, do vay hanh trinh nap nho
hon qué trinh nap ca thoi gian 13n goc d6. Trén dd thi hanh trinh nap twong tng doan rroa,
qua trinh nap tuong tmg doan drr.ad,.

- Hanh trinh thir hai: Nén khéng khi.

Hanh trinh ndy pit tong chuyén dong tir DCD 1én DCT xu pap nap va xa dong kin, hdn
hop khi trong xi lanh bi nén, nhiét 46 va 4p suit ting. Hanh trinh nén twong tmg voi doan
adzc'c trén d6 thi. Nhung qua trinh nén thuc té tir luc xu pap nap dong kin (tai d). Do vay
hanh trinh nén l6n hon qué trinh nén ca thoi gian va goc do.

Gan cudi ky nén tai ¢’ &p suat va nhiét do dat t6i gia tri tuong ddi cao nguoi ta bét dau
bat tia ltra dién dé dbt chay hdn hop. Viéc danh lira sém 1a can thiét dé cho qua trinh chay
dién ra thuan loi va tan dung dugc cong gidn nd 16n nhat.

- Hanh trinh thtr 3: Chay - gian nd sinh cong.

Sau khi két thuc giai doan chuan bi bdc chay, hdn hop trong xi lanh bdc chay rat
nhanh va rit ménh liét, ap suét va nhiét do tang 1én rat nhanh va dat Pmax tai z, sau do la
qua trinh gidn né. Hanh trinh nay két thic tai b (BCD).

- Hanh trinh thtr 4 - Thai khi chay.

O hanh trinh nay pit tong chuyén dong tir DPCD lén DCT day khi chay ra ngoai qua xu
pap xa (xupap xa m@).

Pé x4 sach xu pap x4 mo sém truéc PCT va dong mudn sau DCD (diém b’ va
diém 1, trén d6 thi). Do vay qua trinh xa (b’bdrr,) 16n hon hanh trinh xa (bdir) ca thoi
gian va goc do.

Sw giong va khdc nhau vé nguyén Iy lam vigc ciia dpng co xing (néu siv dung bo
ché hoa khi hodc phun xing trén dwong éng nap) va diesel 4 ky khéng ting dp:

- Trong chu trinh cng tac ciia dong co xing va diesel 4 ky px < Po, su gidng nhau co
ban la: Chi c6 ky thir 3 chay — gidn né sinh cong, con céac ky khac la ti€éu hao cong — ky
can, duoc thuc hién nhd dong ning ctia banh da, cac chi tiét quay la nhd cong cua céc xi
lanh khac (véi dong co nhiéu xi lanh).

- Su khac nhau co ban cua chu trinh cong tac trong dong co xang va dong co diesel la:

O ky nap: Dong co xang nap hoa khi (néu sir dung bd ché hoa khi hodc phun xing trén
duong dng nap); con dong co diesel nap khong khi

O ky nén: Pong co xing (néu sir dung bd ché hoa khi hodc phun xing trén dudng dng
nap) nén hoa khi, con dong co diesel nén khong khi. Cubi ky nén tai ¢’, dong co xang dot
chay b?mg tia Itra dién cao ap, con dong co diesel phun nhién li¢u tao hoa khi va tu bdc
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chay trong méi truong khi nén c6 ap suat va nhjét d6 cao. Do vay dong co diesel can co6 €
du 16n dé dat dugc 4p va nhiét nhiét do cao dé hdn hop tu bdc chay.

Hé sé du lugng khong khi o trong dong co xing nho hon dong co diesel, két hop
dong thoi voi cac yéu to trén dan dén dong co xing qué trinh chy nhanh va méanh liét hon,
vi ¢6 thé coi qua trinh chay trong dong co xang 14 qua trinh chay hdn hop dong nhat. Do
vay d6 thi cong cua dong co xing c6 dang nhon hon con dong co diesel thi tu hon.

Nhén xét:

- Trong chu trinh lam viéc cua dong co 4 ky, chi duy nhét ky chay - gidn nd 1a sinh
cong, con lai 1a cac ky can duoc thuc hién nho dong nang cua banh da va céc chi tiét khac
gan véi truc khuyu dong co hodc con nhd cong cua cac xi lanh khac (voi dong co nhiéu xi
lanh). Khi khéi d6 ng dong co, dé thiang 3 ky can phai ding dong co dién hodc bang tay
quay may dé quay truc khuyu dong co.

- Muon xa sach khi x4 va nap day khi nap vao xi lanh dé lam tdng cong suat ciia moi
chu trinh can phdi m¢ sém va dong mudn cac xu pap so véi cac diém chet.

- Do ¢6 ty s6 nén 16n nén ky chay — giéin né cua dong co diesel dugc thuc hién triét dé
va sinh cong nhiéu hon nén hiéu suit ctia né 16n hon dong co xing. Vi cong suit nhur
nhau thi nhién li¢u tiéu thu trong dong co diesel it hon dong co xang khoang 20 — 25%.
Nhién liéu diesel lai ré hon so véi xing vi vay dung dong co diesel s& kinh té hon.

- Nhung dong co diesel co nhugc diém sau:

Do ty s6 nén 16n nén ap suét cudi ky nén va chdy — gian no 16n hon, phai dung nhiing
chi tiét may (pit tong, xi lanh, ...) niang va bén hon l1am cho khéi lugng ning hon va tudi
tho may ngan hon so véi dong co xang.

Do ty s6 nén 16n hon va do nhién liéu tu bdc chay nén khéi dong ndng va kho khoi
dong hon nhét 1a lac troi lanh.

Phdn biét dong co 4 ky tang ap va khong tang dap:

Trong dong co 4 ky khong ting ap (pk < Po), mdi chit méi dugc hut tir ngoai vao vao
xi lanh ¢6 (ps) nho hon ap suét trude xu pap nap (px) - Néu bo qua lyc can trén dudng dng
nap thi co thé coi Pk ~ Po- Do bi han ché vé moi chat hat vao xi lanh nén tiém luc nang cao
cong suit dong co khong 16n. Trong dong co 4 ky ting ap, moi chat trén duong nap p
duoc nén trude (pk> Po), qua d6 1am ting ap suat dau ky nén, vi vay lam ting tinh hiéu qua
ctia chu trinh, tirc 1am ting cong suit dong co.

Trén dong co ting 4p ngoai ban than dong co con c6 may nén khi. Dan dong may nén
khi ¢6 thé ding niang lugng cua truc khuyu dong co hodc ding nang luong ctia khi xa nhd
sinh cong trong tua bin khi. Do vay nguoi ta chia dong co tdng &p ra lam 2 loai:

- Pong co tang ap truyén dong co khi;

- Bong co tdng 4p tua bin khi.
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Hinh 1.11. So' d c4u tao ciia ddng co 4 ky ting ap tuabin khi (py > po)

1. Xi lanh ddng co
2. Tua bin
3. May nén

1.4.2. Nguyén ly 1am viéc cia dong co 2 ky

Trong dong co 2 ky viéc thai sach san vat chay ra khoi xi lanh va nap diy méi chat
méi vao xi lanh (qua trinh thay d6i méi chat) duoc thuc hién trong khu vuc chuyén dong
clia pit tong & gan PCD. Lic nay viéc xa sach khi chay ra khoi xi lanh duoc thyc hién
khong phai nhd pit tong day khi thai ra ngoai ma 1a nhd khong khi hodc khi nap duge nén
trudc téi mot ap suat nhat dinh. Viéc nén trudc khong khi hodc hoa khi dugc thyc hién
trong mot bom riéng.

Trong dong co 2 ky ¢& nho nguoi ta dung khong gian cac te ctia co cdu khuyu truc —
thanh truyén va pit tong ctua dong co lam bom khi quét (thuong st dung cho dong co
xing 2 ky c6 cong suit nho). Trong qua trinh thay doi moi chat, mot phan moi chit méi
(khong khi hodc hoa khi) chua tham gia chay da cung khi chdy xa ra ngoai gy ton that
moi chat moi. Vi vay dong co 2 ky c6 cong suat 1on thuong sir dung cho dong co diesel,
c6 may nén khi riéng dé thuc hién qua trinh quét nap khi, vi¢c lot moi chit méi & dong
co diesel theo khi x4 ra ngoai chi 1a khong khi nén anh hudng it dén céac chi tiéu kinh té —
k¥ thuat ctia dong co.

Trong dong co 2 ky st dung nhiéu phuong an quét khi. O ddy, chung ta chi nghién
ctru 2 phuong an quét khi co ban duoc sir dung phd bién 1a: Pong co 2 ky quét thang co
may nén khi duoc sir dung phd bién trén dong co diesel co cong suit vira va 16n (hinh 1-
12). Bong co 2 ky quét vong, st dung khong gian cac te va pit tong 1am bom tao khi quét,
thuong dugc st dung trén dong co xing cd cong suat nho (hinh 1-13)
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a. Nguyén Iy lam viéc cia dong co 2 ky dang quét thang qua xu pdp xd

- Trong ddng co co ndy cira quét dit & phan dudi xi lanh, chiéu cao ctra quét chiém
10 -15% hanh trinh pit tong. Péng mod clra quét bang pit tong khi pit tong chuyén dong
trong xi lanh.

- Xu pap x4 dit trén nip may do co cdu phdi khi din dong. Ty s6 truyén dong tir truc
khuyu dén truc phdi khi 1a 1:1.

- Bom quét khi nén khong khi c6 4p suét cao vao khong gian xung quanh xi lanh, sau
d6 vao xi lanh quét sach khi x4 ra 6ng thai va nap ddy méi chit méi vao xi lanh.

Chu trinh lam viéc nhu sau:

Vi = PCT b pCD
pCT a) BCD.

Hinh 1.12. So' dd hoat ddng ciia ddng co 2 ky quét thing qua xu pap xa
a) Ky mot: chay — gidn no — xa tu do — quét khi

b) Ky hai: xa — quét — nén — phun nhién liéu

1. Cua hut 5. Voi phun

2. May tang ap (bom quét khi) 6. Ong xa

3. Pit tbng 7. Khong gian chtra khi quét
4. Xu pap xa 8. Cira quét
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- Ky thw nhit: Thuc hién cac qua trinh: Chay va nha nhiét, gian nd ctia méi chét, xa
khi thai (xa t do), quét va nap ddy moi chat méi.

Pau hanh trinh khi pit téng & DCT qué trinh chdy dién ra manh liét va nha nhiét
(duong cz trén dd thi p-V) sau d6 bit dau qua trinh gidn nd cta khi chay (thuc hién qua
trinh sinh céng). Khi pit tong chuan bi mé cira quét thi xu pap xa duoc mé trude (diém m
trén do thi p-V) san vat chay bat dau thoat ra ngoai qua xu pap xa (giai doan x4 tu do, doan
mn trén db thi p-V), tiép dén pit tong md cira quét ap sudt trong xi lanh xap xi bang ap suat
khi quét do may nén tao ra. Khong khi quét qua cira quét vao xi lanh, tiép tuc quét khi chay
con sét lai ra ngodi qua xu pap xa va nap day khi nap méi vao xi lanh. Qua trinh d6 duoc
goi 14 qu4 trinh thay d6i méi chat (quét khi-doan ma trén do thi p-V). Két thuc ky thr nhat.

- Ky thr 2: Thuc hién cac qua trinh: két thiic qua trinh x4, quét va nap day moi chét
méi vao xi lanh & dau hanh trinh, tiép theo 13 qua trinh nén.

Twong (mg véi hanh trinh pit tong tir DCD —DCT. Péau hanh trinh tiép tuc qua trinh
quét va nap ddy moi chit méi vao xi lanh (doan ak trén d6 thi p-V). Thoi diém déng kin
clra quét va dong cira xa clia xu pap xa quyét dinh thoi diém két thuc qua trinh thay do6i
moi chit (diém k trén d0 thi p-V). Ctra quét c6 thé dong dong thoi hodc mudn hon so véi
Xu pap xa. Ap suit trong xi lanh dong co cudi thoi ky thay d6i moi chét thuong 16n hon po
va phu thudc vao ap suat khi quét px. Tir luc két thic qué trinh thai va dong kin ciia quét s&
bat ddu qua trinh nén. Trude khi pit tong dén PCT (trudc PCT khoan 10° - 30° gbc quay
truc khuyu) nhién liéu dugc phun vao xi lanh dong co tao hon hop va bde chay.

Khéc véi dong co 4 ky, trong dong co 2 ky khdng c6 cac qua trinh nap va xa riéng,
ma chi thuc hién qua trinh thay ddi moi chat duge thuc hién mot giai doan nhd & cudi ky
gidn no va dau ky nén (gan DCD).

b. Chu trinh cong tac cua dong co 2 ky dang quét vong.

Day 1a dong co 2 ky cb cua nap va xa & trén thanh xi lanh, pit tong dong vai tro nhu
mot van trugt dong md cac ctra nap va xa. Loai nay thuong dugc tng dung cho dong co
xing 2 ky cong suit nho, hop truc khuyu va pit tong dong co dong vai trd nhu mot may
tang ap. Trong trudng hop nay khi pit tong chuyén dong tir DCD 1én DCT s& lam ting
khong gian dudi pit tong khién ap suét trong cac te nho hon ap sut khi troi, do vy hoa khi
duoc hat vao cac te khi pit tong m¢é cira hat (12) (hinh 1-13). Trong hanh trinh nguoc lai
(pit tong tir PCT xudng DCD), pit tong nén hoa khi trong cac te, sudt thoi gian tir luc dong
ctra hut dén lac mé cira quét. Khi mé ctra quét hoa khi quét vao xi lanh thuc hién qué trinh
quét khi va nap day khi nap méi vao xi lanh.

Chu trinh lam viéc nhu sau:

- Ky thit nhét: thuc hién cac qua trinh: Chay — gidn né sinh cong — xa tu do — quét
Khi.

Pau hanh trinh pit tong & DCT qua trinh chay dién ra rat manh liét ap suat va nhiét
d6 tang 1én rét cao.
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Sau d6 khi chay gidn né day pit tong tir DPCT xudng DCD sinh cong. Tiép theo 1a qua
trinh xa tu do (tir khi pit tdng mé ctra xa dén khi pit tong md cira quét), tir thoi diém nay 1a
qua trinh quét khi.

Hinh 1.13. So' dd cAu tao dong co 2 ky va do thj cong p-V
cia dong co 2 ky dang quét vong dung cacte tao quét khi

1. Khong gian cac te 2. Thanh truyén

3. Puong ndi khong gian bén dudi pit tong v6i duong dén khi quét (thdi)
4. Puodng dan khi quét 7. Xi lanh

5. Cira quét 8. Nap xi lanh

6. Pit tbng 9.Bu gi

10. Ctra xa 12. Ctra hat

11. Bo ché hoa khi 13. Tryc khuyu
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- Ky thit 2 — thyc hién cac qua trinh sau: Quét khi tiép — lot khi nap méi — nén khi

O hanh trinh nay pit téng tir DPCD 1én DCT, giai doan dau qué trinh quét khi van tiép
tuc cho téi khi pit tong dong ctra quét sau do 1a qua trinh lot khi nap méi, khi pit tong dong
cac cira 13 qua trinh nén khi va chuén bi cho qua trinh chay cua chu trinh tiép theo.

c. Gidn dé pha phdn phéi khi cia dong co 2 ky quét vong

P

3

-+
- R pry _‘_++
' ‘ halll ™ S
* LT e

(pq e
P33
bCD
Hinh 1.14. Pha phan phéi khi ciia ddng co hai thi quét vong.
Tia 0-4 — Vi tri dong cira quét Tia0-1 — Vitri DCT
Tia 0-3 — Vi tri dong cua xa Tia 0-3 — Vi tri mo cira xa
Tia 0-1 — Vi tri bat tia lira dién hodc Tia 0-4 — Vi tri m& ctra quét
phun nhién lidu
@ 44— Goc mé cilra quét (P 3.1 —Goc nén
P 33— Goc mo cira xa D 123 — GOcC chay gian nd

(P ;' — Goc danh Itra sém hodc phun
som

1.4.3. So sanh dong co 2 ky véi dong co 4 ky

So sanh hai loai dong co nay trén co s da nghién ctru nguyén ly lam viéc cua o ng co
4 ky va dong co 2 ky, nhu sau:

a. Uu diém cua dong co hai ky

- Trong dong co 1 xi lanh, dong co 2 ky cir 1 vong quay la 1 1an sinh c6ng, con dong
co 4 ky 2 vong quay 1 1an sinh cong. Do d6, cuing thé tich cong tac Vy, cing téc do vong
quay n vé& mit 1y thuyét cong suat dong co 2 ky 16n gap 2 lan dong co 4 ky, nhung thuc té
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chi 16n hon 50 - 70%, vi phai tén cong nén khi quét, mat mot phan cong gidn nd do mat
mot phan thé tich cong tc Vi, cho viée thay d6i méi chat cong tac.

- Mémen quay cua dong co 2 ky déu din hon, nén ciu tao ciing nhu k¥ thuét sir dung
don gian hon so véi dong co 4 ky, dac biét la dong co 2 ky quét vong.

b. Nhueoe diém ciia dong co hai ky

Nhuoc diém chinh cua dong co 2 ky 1a mat mat mot phan khi quét (khi nap méi) theo
khi xa ra ngoai (khoang 30% khi quét). Pdi véi dong co xiang khi quét 1a hoa khi, tic 1a
mot lwong xdng theo khi x4 ra ngoai, lam giam tinh kinh té va gy 6 nhiém moi truong.

Vi vay chi str dung dong co xing cho céac loai dong co c6 cong sudt nho.
1.4.4. So sanh ddng co diesel véi dong co xing (dung bd bd ché hoa khi)
a.Uu diém cia dong co diesel
- C6 hiéu suat cao hon: Dong co diesel: 28 - 38% ; dong co xing 18 - 25%

- Chi phi nhién liéu riéng thap hon : Pong co diesel: 170 - 230 g/ml.h; dong
co xang 240 - 290 g/ml.h.

- Diesel an toan hon xang.
b. Nhwoc diém ciia dong co diesel
- Trong lugng dong co 16n hon.
- CAu tao hé théng cung cap phirc tap hon, s6 chi tiét chinh xac nhiéu hon.
- Khé1 dong kho hon.
1.5. PONG CO NHIEU XI LANH

1.5.1. Khai niém chung

4-7

Hinh 1.15. So' dd céu tao co cdu khuyu truc thanh truyén dong co chir V, 8 xi lanh,
goc nhi dién 90°, thir ty 1am vi¢e 1-5-4-2-6-3-7-8
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Nhu d3 biét, trong dong co 4 ky, 4 hanh trinh chi c¢6 1 hanh trinh sinh cong (hanh
trinh chay — gidn né), con 3 hanh trinh con lai tiéu thu cong. Vi vy tc dd vong quay cua
dong co 4 ky 1 xi lanh khong déu dan, dé khic phuc nhuoc diém trén phai sir dung dong co
nhiéu xi lanh (hinh 1.15) hoic ting khéi lwong ciia banh da.

bdi vai dong co nhiéu xi lanh, diéu kién dam bao cho toc do dong co quay déu 1a cac
ky “chay - giin né” cta cac xi lanh phai duoc phan chia déng déu trong thoi gian mot chu
trinh (2 vong quay truc khuyu déi véi dong co 4 ky). Néu goi @; 1a khoang céch sinh cong
gifra 2 xi lanh “chay — gidn nd” ké tiép nhau (tinh bang do), i 13 sb xi lanh thi diéu kién trén
duoc dién ta qua biéu thic:

720°

Oy =—
|

Vi du: Pong co 4 xi lanh, i =4 thi ¢; = 180°
Pong co 6 xi lanh, i =6 thi ¢@; = 120°

bong co 8 xilanh,i=8 thi @; = 90°

Nhu vay trong dong co 4 ky, 4 xi lanh ctr 180° hodc nira vong quay truc khuyu thi c6
1 xi lanh thyc hién ky “chdy — gian nd”, cac ky khac cua dong co nay ciing cach nhau 180°.
mudn thyc hién diéu d6 cac khuyu tryc ctua dong co 4 xi lanh phai ndm trén cing mot mat
phéng, ) khuyu cua xi lanh 1 va 4 dugc dat vé mot phia con ¢ cua xi lanh 2 va 3 dugc
dat & phia d6i dién so v6i dudng tam truc khuyu, cach lam trén mot mat dam bao yéu cau
d6i v6i @; (ctr nira vong quay truc khuyu s& c6 mot pit tong nam & vi tri DCT thuc hién ky
“chdy — gidn nd”) mat khac con dam bao dugc chit lugng cin bang cua dong co. Trén 6 t6
thuong dung dong co nhiéu xi lanh xép thanh mot hang thang dung hodc xép thanh hinh
chit V (hinh 1.15).

1.5.2. Bang sinh céng

a. Bang sinh cong dong co 4 ky 4 xi lanh ¢é thir tw lam viéc 1-3-4-2

34



Mat phz’vmg déi xing

Hinh 1.16. So' dd cAu tao truc khuyu ddng co 4 xi lanh

-Th tu lam viéc: 1-3-4-2

-Khoang céch sinh cong: 180°

-Bang sinh cong:

Bang 1.1. Bang sinh cong dong co' 4 ky 4 xi lanh

Goc quay truc co Thr tw xi lanh
1 2 3 4
)
T : ) ,
0°-180 m@m\ XA NEN S HUT
T : , :
180° -360 XA HUT m NEN N
360° -540° HUT NEN XA k\m
O 0 r Q 14 2
540° -720 NEN m HUT XA

b. Bang sinh cong dong co 4 ky 6 xi lanh co thir ty lam viéc 1-5-3-6-2-4

1-6

0/4-\

/12: (] 1200

2.5 : //
1200 3-4

Hinh 1.17
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-Thtr t lam viéc: 1-5-3-6-2-4

-Khoang céach sinh cong: 120°

-Bang sinh cong:

Béang 1.2. Bang sinh cong dong co 4 ky 6 xi lanh

Goc quay truc co Thr tw xi lanh
1 2 3 4 5 6
0° - 60° SN XA | HUT NS S NEN | HOUT
60° - 120° S NEN XA
120° - 180° m HUT N
180° - 240° XA NEN
240° - 300° HUT s
300° - 360° NEN XA
360° - 420° HUT N
420° - 480° NEN
Ty
480° - 540° N HOT RN
540° - 600° NEN 3 XA
600° - 660° k HUT \“
660° - 720° XA NE NEN

1.6. NGUYEN LY LAM VIEC CUA CAC PONG CO PAC BIET

1.6.1. Pong co Wankel
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: nap

: nén

: thai

Vi tri b : AC : chay
AB : thai

BC : nap

Vi tri ¢ : AC : thai
AB : nap

BC : nén

Hinh 1.18. So' 6 cAu tao va nguyén ly lam viéc PCPT kiéu pit tong quay

1. Pit tng quay (rd to) 6. Budng nap
2. Truc khuyu 7. Cura nap

3. Vanh rang cuia r6 to 8. Bu gi

4. Banh rang truc khuyu 9. Ctra thai
5. Xi lanh

Hinh 1.18 trinh bay nguyén ly lam viéc ctia mot loai dong co pit tng quay c6 rd to (1)
(pit tong quay) cho dong co xang. Vanh rang trong (3) cua rd to luoén an khép véi banh
ring truc khuyu (4) c6 ty s6 truyén i = 2/3. Tam cua rd to 1éch v6i tim cua truc khuyu mot
khoang 14 e. Khi 16 to chuyén dong song phang ba dinh A, B, C ctia 16 to ludn tiép xuc véi
bé mat xi lanh (5) c6 dang dudng cong épitrocdit do d6 tao ra 3 khong gian thay doi 1a AC,
AB va BC.

Trén hinh 1.18a, theo chiéu quay ctia 16 to, khong gian AC tang dan thé tich va thong
t6i clra nap (7) nén tai ddy s& xdy ra qué trinh nap; khong gian AB giam dan thé tich véi
qua trinh nén, con & khong gian BC dién ra qua trinh thai. Khi dinh C di qua cira nap (7),
khong gian AC dat thé tich cuc dai va qué trinh nap tai day két thuc. Tiép theo, thé tich
khong gian AC giam déan thyc hién qué trinh nén moi chat.

Tai vi tri nhu hinh 1.18b, bu gi (dong co xing) bat tia lira dién dé d6t hdn hop. Sau
mot thoi gian chay tré, qué trinh chay s& thuc sy dién ra. Ap suét trong khong gian nay
tang vot tac dung 1én bé mit AC cua rd to tao ra mé men quay do rd to (1) léch tm voi
truc khuyu (2). Qua bd truyén banh ring (3), (4) mé men duoc truyén ra tryc khuy u ra
ngoai dé kéo may cong tac. Dong thoi tai vi tri trén hinh 1.18b & khong gian BC dién ra
qua trinh nap, con khi chay duoc thai ra ngoai tir khong gian AB.
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Tuong tu nhu vay (hinh 1.18¢), & khéng gian AC qua trinh gidn né két thac va chuan
bi bt dau qua trinh thai. Con tai khong gian AB, qua trinh nap bét dau trong khi khong
gian BC thuc hién qua trinh nén.

Nhu vay, khi r6 to thuc hién mdt chu trinh tuong rng véi ba vong quay cua truc
khuyu (2), ca ba khong gian déu thuc hién mot chu trinh 1am viéc gdm ¢d cac qua trinh
nap, nén, chay gidn nd va thai twong duong véi dong co pit tong thong thudng bon ky ba
xi lanh.

- So v6i dong co pit tong théng thuong, dong co pit tong quay cd nhitng vu diém sau:

RO to quay nén can bang d& dang bang bang ddi trong. Vi thé, tbc d6 vong quay dong
co ¢o thé rat cao.

Chat lwong nap — thai cao vi dung ctra nap — thai (khong phai ding xu pap) nén tiét
dién luu thong 16n.

Pong co rat gon va co cong suit cao.

- Khuyét diém chu yéu cta dong co pit tong quay 1a cac chi tiét bao kin dang thanh &
céc dinh cta ro to va bé mit xi lanh mon rat nhanh vi van tdc truot 1on va khé boi tron. Do
d6, tudi tho cta dong co khong cao.

1.6.2. Dong co tua bin

a. Kiéu tua bin khi

Viéc dbt chédy nhién li¢u dugc thuc hién trong buéng chdy. Nhién liéu vao buéng chay
nhd bom va dugc xé toi qua voi phun. Khong khi cép cho budng chay nhd may nén khi.
San vét chdy qua cac 16 phun di vao cac banh cong tac cia tua bin dé gidn né sinh cong.
Tua bin khi, chi c6 cac chi tiét quay tron, nén co thé chay & tdc do cao, cac banh tua bin c6
thé loi dung triét dé nang luong cua khi nong.

Nhuoc diém chinh: hiéu suit thép, cac canh tua bin lam viéc trong nhiét d0 moi
truong cao (néu giam nhiét do dé ting do bén sé 1am giam hiéu sut tua bin).

St dung rong rai lam thiét bi phu ctia dong co pit tong (tang ap tua bin khi) va dong co
phan luc.

b. Kiéu tua bin phan lyc

Go6m 2 loai: Loai dung chét 6xy hoa thé 16ng va loai dung chat 6xy hoa thé khi.

Nhién liéu va chét 6xy hoéa duoc cac bom cip vao budng chdy, san pham chdy gidn no
trong 6ng phun, phun ra méi truong véi toc do 16n. Luu dong cia dong khi ra khoi dng
phun 1a nguyén nhén sinh ra phan luc (luc kéo) ctia dong co.

Pic diém chinh cua dong co phan luc 1a luc kéo hau nhu khong phu thudc vao thiét bi
phan lyc, con cong suét cua dong co ty I¢ thuan voi tdc do khong khi vao may tuc la tdc do
chuyén dong cua thiét bi phan lyc. PBac diém trén dugc su dung trong dong co tua bin phan
luc cua may bay.
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Nhuoc diém chinh cta dong co phan luc 14 hiéu suat twong dbi thap.

Hinh 1-19. So d0 ciu tao PCPT kiéu tua bin phan lue

1. Méy nén 4. Tua bin
2. Voi phun nhién liéu 5. Miéng phun phan luc
3. Budng chay

Ngay nay nguoi ta st dung rong rdi dong co tdng ap tua bin khi, d6 1a loai dong co
lién két v6i nhau. Khi xa ctia PCPT c6 nhiét do va ap suét cao, truyén ning luong cho
canh tua bin khi dé din dong may nén khi. May nén hut khong khi co ap suat po nén dén ap
suét px rdi nap vao xi lanh dong co pit tong.

Viéc ting lugng khi nap vao xi lanh dong co bang cach ting ap suit khong khi trén
duong nap dugc goi 1a tang 4p. Khi tang ap, mat do khong khi ( O, ) s€ tdng nén lam tang

luong khi nap méi (m;) so v6i khong ting 4p. Viée ting (my) lam ting hon hop chay, lam
tang cong suat dong co Ne.

CAU HOI ON TAP
1. Binh nghia, phan loai dong co.
2. So d6 nguyén 1y dong co dbt trong.
3. Cac thuat ngir co ban vé dong co ddt trong.
4. Nguyén ly lam viéc cua dong co 4 ky.
5. Nguyén ly lam viéc cuia dong co 2 ky.

6. So sanh dong co 2 ky véi dong co 4 ky; dong co diesel voi dong co xdng dung bd ché
hoa khi.

7. Khai niém vé dong co nhiéu xi lanh. Lap bang sinh cong dong co 4 ky nhiéu xi lanh.

8. Nguyén ly lam viéc ctia dong co Wankel, dong co tua bin.
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Chwong 2. NHIEN LIEU VA MOI CHAT CONG TAC

2.1. NHIEN LIEU
2.1.1. Khai niém chung

MBoi chét cong tac 1a chit moi giéi dung dé thuc hién qua trinh chuyén héa tir nhiét
ning sang co ning trong chu trinh thuc té dong co d6t trong.

Khac véi chu trinh 1i tudng, trong chu trinh thuc t& moi chat cong tac 1a nhimg khi
thue ma tinh chat 1i hoa ludn bién dong trong sudt chu trinh, ching gom co: khong khi,
nhién li€u va san vat chay.

O hanh trinh nap, tuy thudc vao loai hinh thanh hoa khi ma ngudi ta dua vao xi lanh
khong khi (ddng co hinh thanh hoa khi bén trong) hodc hoa khi (ddng co hinh thanh hoa
khi bén ngoai). Khong khi hodc hoa khi méi nap dugc goi 1a méi chat méi. Trong hanh
trinh nap moi chit m&i hoa tron véi khi sot con lai trong xi lanh cua chu trinh trude, tao
nén moi chét cua qua trinh nap, vé thuc chét khi sot 13 san vat chdy cda nhién li¢u va khong

Khi.

O hanh trinh nén, méi chat cong tac cudi qué trinh nap dugc dung lam méi chét cua
qua trinh nén.

O qua trinh chdy, méi chat cudi qua trinh nén dugc chuyén dan thanh san vat chay.

O cac hanh trinh gidn nd va thai, moi chat cong tac 1a san vat chay. Nhiét nang dugc
ding dé chuyén bién thanh co niang trong déng co 14 do phan mg chdy ctia hoa khi (hdn
hop gitta hoi nhién liéu va khong khi) tao ra. Can tao moi diéu kién dé phan ting chay nay
dugc dién ra dang luc, kip thoi, triét dé, déng thoi ddm bao cho may chay ém. Tét ca
nhiing diéu do lai phu thudc vao chét luong hinh thanh hoa khi va tinh chét cta nhién liéu
dung trong dong co.

Pbi voi dong co ddt trong, ngudi ta chi sit dung nhitng nhién liéu dé hoa tron véi
khong khi dé tao thanh hoa khi, ngoai ra trong san vét chay khong dugc cé tro, vi tro sé
lam cho vong gang bi liét va lam tdng d6 mai mon cua xi lanh, pit tong va vong gang. Do
d6 dong co ddt trong chi dung nhién liéu thé khi hodc nhién liéu thé 1ong khong chira tro.
Nhién liéu thé rin chi c6 thé sir dung cho dong co ddt trong sau khi da dugc hoa long hodc
dugc khi hoa trong 10 ga.

Trong chwong nay s& nghién ctru tinh chat Iy hoa ciia nhién liéu va méi chat ding cho
dong co ddt trong,

2.1.2. Nhién liéu thé khi

Nhién liéu thé khi ding cho dong co dbt trong gom c6: khi thién nhién (san pham ctia
cac mo khi), khi cong nghiép (san pham xuét hién trong qua trinh luyén cdc, luyén gang
(khi 16 cao) va tinh luyén dau mo) va khi 10 ga (khi héa nhién liéu thé rin trong cac 10 ga).
Mot nhién liéu thé khi bat ky déu 1a hdn hop co hoc cta cac thé khi chay va khi tro khac
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nhau. Thanh phén chinh ctia nhién liéu thé khi gdm c6 oxit cacbon (CO), métan (CH,), Cac
loai hydr6 cacbon (CrHy,), khi cacbdnic (CO,), 6xy (O,), hydrd (Hy), hydrosunfua (H,S) va
cac loai khi tro, cha yéu 1 nito (N,) voi nhitng ty 16 khac nhau.

Bang 2.1. Thanh phan thé tich va nhiét tri thap cia nhién li¢u khi ¢ diéu kié¢n tiéu chuin

- Thish phin th tich % Eﬁl‘?tQ“"%
cyqr ap Wm
Logikhi |™Netan | Etan [Prapan [ Butm | CE, [ CO | By | B8 | & | €0 | 0; |\
(Hy | GHs | GH: | GHy o :
tigu chuan
I G i T | 1344 | 00507 - | 38336
7 |Khibimao| g o azas) - : s | -] w5 | as | s
T Khidigma| 24718 81| 15| 127] 81| - | 028 | o1 |or04| - | 434812
Cracking
4 “_hlﬂnh‘?u 303 18 | 65 § u | o5 | s . . : . 6291
long
Cracking
s |ditnlitn | 2 4 |- 2 | w3 | - | 7 i i i o | 512
khong kchi
¢ |Luéncoc| o3 305 | e 5| 2 16748
; |Luyén gang - - - . b 4 . 0 : - 3977
o | Thanbim | 3 : : Lo | o’ | o | - | 4| 7 | 02| 6425
o | Than 26 i i i Sl sl 2] s | 02| s
Angtraxit
10| Cu 2 i Sl | o | 1| - | ss|on | o2 | s

Nhin chung cong thirc hoa hoc cua cac moi chat trong nhién liéu thé khi co chira
cacbon C, hydré H hoac 6xy O, déu c6 th¢ viet dudi dang C,HyO; (trong d6: n=0-5; m =
0-12;r=0-2)

Néu ham luong céc chit thanh phan chira trong 1 Kmol (hodc 1m? tiéu chudn) nhién
liéu khi duoc tinh theo thanh phan thé tich va dung ngay cong thirc héa hoc ctia mdi chat
thay cho thanh phan d6 thi mot Kmol (hodc mot 1m® khi tiéu chuan) nhién liéu khi duoc
thé hién qua biéu thirc sau:

> C,H, O, + N, =1Kmol (1m® tiéu chuén) (2.1)
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Nhién liéu khi dung cho dong co dbt trong duoc chia 1am 3 loai (dwa theo nhiét tri
thap).

a. Loai co nhiét tri lon

(Qm - nhiét tri ciia 1m® nhién lidu khi), Q_ >23MJ/m>tiéu chuin. Loai ndy gdm khi
thién nhién va khi thu dwoc khi khai thac hodc tinh luyén dau mé va khi nhan tao (qua
cracking), thanh phan chinh cta né 1a khi métan chiém tir 30 - 99%, con lai 1a cac khi
hydrocacbon khac.

b. Loai co nhiét tri vira

Qm = 16 - 23 MJ/m? tiéu chuin. Loai nay chu yéu 1a khi thu duoc tir luyén cdc, thanh
phan chinh 1a H, (khoang 40 - 60%) con lai 1a CO, CH,.

c. Loai co nhiét tri nho

Qm = 4 - 16 MJ/m?® tiéu chuén. Loai nay bao gdm khi 10 cao va khi 10 ga. Thanh phén
chu yéu 1a CO va H; chiém téi 40%, con lai 1a cac loai khi tro N va COs.

2.1.3. Nhién liéu thé léng

Nhién liéu 1ong dung cho dong co ddt trong chu yéu 13 cic san pham duoc tao ra tir
dau mo vi loai nay c6 nhiét tri 16n, it tro, dé van chuyén va bao quan. Mdi loai nhién liéu
long ké trén déu 1a mot hdn hop ciia nhiéu loai hydrocacbon co cau tao hoa hoc rat khac
nhau, chinh ciu tao d6 gdy anh huong 16n téi cac tinh chét 1i - hoa co ban, dic biét 1a toi
qua trinh bay hoi, tao hoa khi va bdc chay ctia nhién liéu trong dong co.

Xang va nhién liéu diesel chung cit tir ddu mo chira khoang 80 - 90% ankan va
xycldankan. Trong khi ¢6 mudn nang cao tinh ning chdng kich nd, thi trong xing phai co
t6i thiéu 40% aren. Vi vay cac loai xang cao cip hién nay déu 1a cac san pham da qua cac
giai phap cong nghé dac biét.

Tinh chat 1i - hoa cta nhién liéu phu thudc vao ty 18 thanh phan cta cac nhém hydrd
cacbon ké trén. Tuy theo phuong phap hinh thanh va dét chay hoa khi trong chu trinh cong
tac ma co cac yéu cau khac nhau dbi v6i nhién liéu. Vi vay ngudi ta chia nhién liéu long
thanh 2 nhém:

- Nhién liéu dung cho dong co tao hoa khi bén ngoai, dbt chay cudng bic;

- Nhién liéu dung cho dong co diesel.

Céc loai nhién liéu 13y tir ddu mé déu c6 cac nguyén t6 chinh sau: Cacbon (C), hydrd
(Hy) va 6xy (O), dbi khi ciing con mot ham lugng nhé luu huynh (S) va nito (N3). Néu bod
qua ham luwong nhé luu huynh va nito thi thanh phan khéi lugng ¢, h, oq ciia cac nguyén td
C, H, O trong nhién li¢u viét nhu sau:

c+h+oy=1Kg (2.2)
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Bang 2.2. Cac chi tiéu ciia nhién liéu 16ng ding cho dong co dét trong
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2.1.4. Céc tinh chit co ban ciia nhién liéu

a. Nhiét tri

Nhiét trj 1a nhiét luong thu duoc khi dbt chay kiét 1 Kg (hodc 1 m® tiéu chuin) nhién
liéu (didu kién tiéu chuén p = 760 mmHg va t = 0°C)

Can phan biét: nhiét tri déng ap voi nhiét tri dfmg tich; nhiét tri thép vo1 nhiét tri cao;

- Nhiét tri ding dp Q,va nhiét tri dang tich Q,

Nhiét tri ding dp 0, 1a nhiét lugng thu dugc sau khi a6t chay kiét 1kg (hodc 1m®
tiéu chuan) nhién liéu trong diéu kién dam bao dp suat moi chat trude va sau khi ddt bang
nhau.

Nhigt tri ding tich Q, duoc xac dinh trong diéu kién giir cho thé tich san vat chay
(mbi chét sau khi chay) bang thé tich hoa khi (m6i chat trudc khi chay).

Mbi quan hé giita Qp va Q, dugc xac dinh theo biéu thiic:

Qu=Qp + p(Vs — Vi) Jkg (I/m?)

Trong d6: py (N/m?) — 4p suit méi chat trude khi chay;
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V4, Vs (M®) - thé tich hoa khi trude khi chay va cia san vat chay da quy dan
vé ap sudt p; va nhiét do to trude khi chay.

Déi v6i nhién ligu long san xudt tir ddu mé Qp nhd hon Qy khoang 0,2%, (vi Vs, V,
sau khi chay thé tich méi chat 16n 1én).

- Nhiét tri cao Q. va nhiét tri thip O

Nhiét tri cao Q¢ 13 toan bd s nhiét luong thu duoc sau khi dbt chay kiét 1 Kg
(hoac 1m® tiéu chuén) nhién li¢u, trong do6 c6 ca sb nhiét luong do hoi nudc dugce tao ra
trong san vat chay (s6 nhiét lugng do hoi nudc duoc tao ra trong san vat chay ngung tu lai
thanh nudc khi san vat chay dugc lam lanh téi béng nhiét do trudc khi chay duogc goi 1a
nhiét én trong hoi nudc).

Nhiét tri thd'p Q: : Trén thyc té, khi xa cua dong co thai ra & ngoai tro1 ¢ nhiét do
rat cao, do d6 hoi nudc trong khi x4 chua kip ngung tu da bi thai mét. Do d6 khi tinh chu
trinh cong tac ctia dong co, nguodi ta dung nhiét tri thép Qt, nhé hon Q¢ mot sb nhiét lugong
vua br:ing nhiét 4n ctia hoi nude duoc tao ra khi chay.

Mbi quan hé gitra Q. va Q; dugc xac dinh theo cac biéu thirc sau:
- Nhién li€u 1ong: (nhiét tri ctia 1 Kg- Qu va Qc)
Qtk = Qck — 2,512 (9h + w ), MJ/kg (2.4)
Trong d6: 2,512 MJ/Kg - nhiét an cta 1 Kg hoi nudc;
h — thanh phan khéi lugng ctia H trong nhién liéu;
W — thanh phan khdi luong ctia nudc trong nhién ligu

- Nhién liéu khi: (nhiét tri ctia 1m® tiéu chuin Qqm va Qcm)

18 m 3 A 2
= —2512 —/—S"Zc_ H_0. |(MJ/m?® tiéu chuan 2.5
Qun = Qe [22,42‘,2 Ha r}( ) (2:5)

Trong d6: 18 — phan tir lugng cua hoi nude

22,4 m® - thé tich phan tr ciia hoi nudc & didu kién tiéu chuin p = 760
mmHg va t = 0°C;

% - thé tich hoi nu6c khi dét m.h kg khi H,.

b. Tinh bay hoi

Tinh bay hoi (thanh phin chung cét) ctia nhién lidu giy anh hudng 16n toi tinh ning
hoat dong ctia ca dong co xing 1an dong co diesel. Trén thuc té nguoi ta thuong ding cac
dudng cong chung cit dé danh gia tinh bay hoi cua nhién lidu. Dung thiét bi chung cét, cir
10°C mét 14n xéc dinh chét long chung cat dugc, cudi ciing v& cac dudng cong, d6 1a cac
duong chung cit cua céac loai nhién liéu. Céach chung cat nhu trén, nhién liéu hoan toan
cach li voi khong khi. Trén thuc té, nhién liéu duge bay hoi trong hén hop nhién li¢u va
khong khi dé tao thanh hoa khi, do d6 diéu kién bay hoi ctia nhién li¢u trong dong co khac
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xa di€u kién chung cat, mac du cach chung cat ké trén c6 danh gia mac do kho hoac de hoa
hoi cua cac loai nhién liéu.

Vi vy con ¢ cach chung cat can bang trong khong khi, tirc 1a cho khong khi va nhién
liéu hoa tron trude voi nhau theo ty 1€ m = Gi/Gp (G - khoi luong khong khi; Gy, - khoi
luong nhién liéu), gitt hdn hop ¢ nhiét d6 khong ddi, xac dinh lugng nhién liéu dugc bay
hoi trong diéu kién cin bang ay. Két qua xac dinh s6 % nhién liéu bay hoi & cac nhiét do
khac nhau véi ty 1€ hoa tron khac nhau. Qua thi nghiém trén théy 0, nhiét do bay hoi thuc
té thap hon nhiéu so voi nhiét chung cét cach 1i v6i khong khi.

Anh huong tinh bay hoi ctia nhién liéu t6i tinh ning hoat dong ctia dong co xing va
dong co diesel rat khac nhau, vi vy can xét cu thé cho timg trudong hop.

* Moi quan hé giita tinh bay hoi ciia xdng va tinh ndng hoat déng ciia déng co ding ché

hoa khi.
- Tinh nang khoi dong

Khi bat tia Itra dién, hoa khi dé bén lira nhéat ¢ ty 18 hoa tron m = 12/1 — 13/1. Khi
khéi dong tdc do dong co rat cham, khong khi va xang hoa tron khong tdt, nhiét do bé mat
thanh 6ng nap, xi lanh, pit tong v.v.v.. rat thap, do d6 chi c6 khoang 1/5 - 1/10 xing duoc
bay hoi. Néu bo ché hoa khi di dugc diéu chinh ¢ thanh phan hoa khi tét nhat, thi hoa khi
thuc t& vao dong co luc khoi dong s& rat nhat (dic biét khi troi lanh), rat kho bén laa va
khoi dong. Vi vay phai dong buém gio dé cung cip hoa khi ¢ thanh phan m = 1/1, lam
cho hoa khi thyc té vao xi lanh c6 gi tri sat v6i hoa khi tot nhat. luc Ay chi can 8% xang
phun vao dugc bay hoi 1a du.

Trén dudng cong chung cit, twong (mg véi 10% nhién liéu bay hoi, néu nhiét do
cang thap thi dong co cang dé khoi dong lanh. Do d6 diém 10% (nhiét 6 bay hoi 10%)
duoc coi la chi tiéu khéi dong cua dong co xang.

- Nut hoi

Nhién lidu c6 diém 10% cang thap, cang d& hinh thanh bot hoi tao ra nut hoi trén
dudng tir thing chira dén bo ché hoa khi khi troi nong, khién luu dong ctia dudng xang thiéu
linh hoat, c¢6 thé con gay tdc bom xang lam cho dong co chay khong on dinh, tham chi lam
chét may. Tinh trang éy dé 1am cho xe dang chay nhanh vdi tai trong lon, dot nhién cham lai
10i dimg han, khong thé khoi dong lai duge. Do d6 diém 10% khéng thé qua thap, trong quy
pham vé xing thuong quy dinh ap suit bdo hoa cta xang khong qua 500 mmHg. T4t nhién
néu thiét ké duong xing mot cach hop li, ting cuong niang luc hoat dong ctia bom xing va cd
bién phép cach nhiét hop 1i ciing c¢6 thé 1am ting kha ning tranh nut hoi ké trén.

- Ham nong dong co

Sau khi khoi dong, can cho doéng co chay cham dgi may ndng dan dé nhién liéu long
con dong trén thanh éng duoc bay hoi, sau d6 méi c6 thé ting tai dan cho dong co. Thoi
gian tir lic khoi dong dén lic tang tai 1a thoi gian him néng. Thi nghiém chi rang, xing co
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diém 20% - 50% cang thap, thi thoi gian ham néng dong co cang ngan va tinh co dong cua
dong co cang tot.

- Tinh tang toc

Lac mé buém ga dot ngdt lam dong co tang tdc, mic du ca nhién liéu va khong khi
di vao khong gian ché hoa khi déu ting nhung mot phan xing chwa kip bay hoi dong lai
trén thanh 6ng lam cho hoa khi thuc té di vao xi lanh dong co tré nén lodng, gdy anh
huong toi tinh ting toc cua dong co. mirc d6 gdy anh huong 4y tuy thude vao hinh dang
ctia duong chung cit, nhiét d6 dong co va ty 16 hoa tron givra xang va khong khi  khi ting
tdc. Vi du néu nhiét do thip, hoa khi lodng thi phan dudi cua duong chung ct giy tac
dung 16n, nguoc lai thi phan trén s& gay tac dung 1én. Néu nhiét d6 duong dng nap 16n ma
dung xing d& bay hoi trong dong co co thiét bi ting tdc, c6 thé 1am cho hoa khi qua dam,
gdy tac hai xdu cho tinh ting toc. Nhin chung mudn cho dong co dé ting téc can ding loai
xing c6 diém 35 - 65% tuong dbi thap. Thong thuong ngudi ta 1y diém 50% lam tiéu
chuan danh gia tinh ting tdc ciia xang.

- Phdn phoi

Thyc nghiém chi rang: khoang % xing kip bay hoi trén dudng éng nap s& dam bao
nhién liéu phan phdi déu vao cac xi lanh. Do d6 diém 50% c6 y nghia quan trong d6i voi
chat luong phan phdi xang vao xi lanh.

- Chay

Mubn c6 chat lugng chay tdt trong dong co xang can bao dam bao cho xang kip bay
hoi hét trude khi bat tia lira dién. Do d6 diém hoa swong mu ciia hoa khi phai rat thap.
Piém suong mu lai phu thude vao diém 90%. Néu diém 90% cao qua s& lam cho nhién li¢u
chay khong kiét, tao khoi den, trong budng chay c6 nhiéu mudi than. Néu diém 90% qua
thap s& 1am cho hoa khi vao xi lanh qua ‘kh6”, gay giam hé s6 nap, giam cong suat va lam
tang khuynh huéng chat nd.

- Gdy loang ddu nhon trong cac te

Néu tinh bay hoi chung ciia xang khong tét va néu diém swong mu ciia hoa khi quéa
cao, xing c6 thé ngung dong trén thanh xi lanh va lot xudng cac te lam lodng va pha hong
dau nhon & cac te. Tinh trang nay cang tram trong khi khoi dong lanh va khi chay 4m may.
Vi vy diém 90% cua duong chung cit khong duoc cao qua.

- Lwong khi nap

Néu nhiét d6 duong nap thap, s& 1am ting mat d6 khi nap. Do d6 tinh bay hoi cua
nhién liéu cang tét (luc Ay do nhiét an cua nhién liéu bay hoi gdy ra s& 1am giam cang
nhiéu nhiét d va tang cang nhiéu luong khi nap vao xi lanh).

* Méi quan hé giita tinh bay hoi ciia nhién liéu diesel va tinh nang hoat déng cia dong co

diesel

Nhién liéu phun vao budng chay dong co diesel duge bdc chay sau khi hinh thanh hoa
khi. Trong thoi gian chay tré (tinh tir lac phun nhién liéu vao budng chay dong co tdi lac
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bét dau chay) tbc d6 va sb luong bay hoi cta nhién liéu phu thudc nhiéu vao tinh bay hoi
ctia nhién liéu phun vao dong co. Tdc dd bay hoi ctia nhién liéu c6 anh hudng 16n toi tde
d6 hinh thanh hoa khi trong budng chay. Thoi gian hinh thanh hoa khi cta dong co diesel
cao tbc rat ngén, do d6 can doi hoi tinh bay hoi cao ctua nhién li€u. Nhién li¢u co nhiéu
thanh phan chung cat ning rat kho bay hoi hét, nén khong thé hinh thanh hoa khi kip thoi,
1am ting chay rét, ngoai ra phan nhién liéu chua kip bay hoi khi hoa khi da chay, do tac
dung ctia nhiét d6 cao d& phan giai tao nén cac hat cac bon  kho chay. Két qua lam ting
nhiét d6 khi xa cua dong co, tang ton that nhiét, ting mudi than trong budng chay va trong
khi xa 1am giam hiéu suét va do hoat dong tin ciy cua dong co. Nhung néu thanh phan
chung cét nhe qua, s& khién hoa khi khé tu chdy, lam ting thoi gian chéy tré, va khi hoa
khi d3 bit dau tu chay thi hau nhu toan bd thanh phan chung cit nhe cua nhién liéu da
phun vao dong co s& bdc chay tirc thoi, khién tdc d6 ting ap suat rt 10n, gy tiéng nd tho
bao, khong ém.

Mdi loai budng chay cua dong co diesel co doi hoi khac nhau vé tinh bay hoi cua
nhién lidu. Cac budng chay du bi va xody 16c c6 thé dung nhién liéu voi thanh phan chung
cit nhe. Thuc nghiém chi ring: cic budng chdy ngin cach co thé dung nhién liéu c6 thanh
phan chung cat kha rong tir 150 - 180°C dén 360 - 400°C, budng chay thong nhét ding
nhién lidu c6 thanh phan chung ct trong khoang 200 - 330°C. Riéng dong co da nhién li¢u
khong c6 yéu cau gi dic biét ddi v6i tinh bay hoi ctia nhién liéu.

C. Tinh luu dong o nhiét do thcfp va tinh phun swong cua nhién liéu diesel

Piém két tia

O nhiét d¢ thap ham lugng paraphin (chat ankan cao phan tir) va nudc 1an trong diesel
s& két tinh tao ra nhiing tinh thé nho khién nhién liéu tré thanh dich thé dang duc. Luc éy
tinh luu dong ctia nhién liéu tuy chua mét hin, nhung céc tinh thé trén c6 thé gay tic binh
loc va duong 6ng lam ngung cép nhién liéu. nhiét do khién nhién liéu bit diu xuat hién cac
tinh thé ké trén duoc goi 1 diém duc. Tiép tuc ha thap nhiét do s& hinh thanh cac tinh thé
dang ludi, 1am mét dan tinh luu dong do bi két tia. Nguoi ta thuong ldy diém két tia dé
phan loai nhién li¢u diesel.

Khi chon nhién liéu diesel can dam béo cho diém két tua thép hon nhiét do cuc tiéu
cua moi truong khoang 3 - 5°C, ngoai ra diém duc va diém két tua phai sat nhau (thuong
khong qua 7°C).

Diém két tua cua nhién liéu diesel phu thudc chu yéu vao thanh phan héa hoc cia né.
Cang nhiéu thanh phan ankan chinh diém két tia cang cao, cang dé tu chay, izdankanco
diém két tia thap, nhung rat khong on dinh, dé két keo, tich than. Thanh phan 1i tuong cua
nhién li€u diesel 1a iz6ankan phan tur 16n dai c6 mach ngang.

Nhién liéu diesel c6 gbc paraphin thudng c6 diém két taa cao, c6 thé duoc ha thip
bang cach xir 1y khir paraphin dé khir bot cac phan tir 16n ciia ankan, nhung cach dé
lam giam tinh tu chay cta nhién liéu. C6 thé lam giam diém két ta bang cach pha thém
phu gia.
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Do nhot

Luc can giira cac phan tir khi chit 16ng chuyén dong dudi tic dung cua ngoai luc duoc
goi 1a d6 nhot. néu d6 nhét cua nhién liéu diesel qua 16n s& gay kho khan cho luu dong
cua nhién liéu tur thung chura dén bom, giam do tin cdy cho hoat dong cua bom, gay kho
khin cho viéc xa khi khoi hé théng va viéc xé toi phun swong nhién liéu qua voi phun s&
kém, khién nhién liéu va khong khi hoa tron khong déu, 1am giam cong suét va hiéu suét
dong co. Nhung néu do nhét cua nhién lidu diesel nho qué s& gay kho khin cho viée boi
tron mat ma sat ctia cac cap bo déi bom cao ap va voi phun, lam tang nhién liéu ro qua khe
hé céc cap bd doi, ngoai ra con 1am giam hanh trinh tia nhién liéu trong budng chay. Nhu
vy can dam bao d6 nhét hop 1y. Noi chung do nhét twong ddi cua nhién liéu diesel nhe
trong khoang Ez = (1 - 2)°E (D6 nhét tuong dbi E; 1 ty s6 gitra thoi gian can thiét dé
200cm?® nhién liéu & nhiét d9 t, chay qua d nhét ké va thoi gian can thiét d& 200cm? nuéc
& 20°C chay qua thiét bj d6. Khi thir can dé nhién lidu chay thanh dong).

d. Nhiét d bén lira va nhi¢t do tu boc chdy

Nhiét do ben lra

Nhiét d6 bén lira 12 nhiét d thap nhat d€ hoa khi bén lira. Nhiét d bén lira phan dnh
s6 lugng thanh phan chung cét nhe ciia nhién liéu, nd duge dung 1am chi tiéu phong hoa
d6i véi nhién liéu ding trén ta u thiy. Dé tranh nd v& budng chay, nhiét do bén lira cua
nhién liéu ding trén tiu thuy khong duoc thap hon 65°C.

Nhiét do tu boc chay

Nhién lidu diesel 1a loai nhién liéu ning vdi ty trong L2 = 0,80 — 0,95 g/cm?, ¢6 tinh tur
chay cao (khong can ngudn lira bén ngoai). Do trong thanh phan cia ndé co nhiéu
cacbuahydrd no CyHans2 ¢ dang mach thang nén dé bi phan huy & nhiét do cao trong phan
g 6xy hoa toa nhiét.

Nhiét do ty bdc chay 1a nhiét do thap nhat dé hoa khi (hdn hop nhién liéu va khong
khi) ty boc chay ma khong can ngudn nhiét bén ngoai cham chay. Nhiét d6 ty chay cua hoa
khi phu thudc vao loai nhién li€u. Thong thudong phan tir lugng ctia nhién li¢u cang 16n thi
nhi¢t do tu chdy cang thép va nguoc lai.

Nhiét do tu chay cua nhién li¢u con phu vao khdi lugng riéng (mat d¢) cua hoa khi,
mat do cang 16n thi nhiét do tu chay cang thap (vi sé 1an va cham giira cac phéan tir tham
gia phan g trong 1 don vi thoi gian ty 1€ thuén voi mat do).

Nhién liéu ding trong dong co diesel can cé nhiét do tu boc chay thap, con xing ding
trong dong co cd bd ché hoa khi ddt chay cudng birc thi nguoc lai. Trén thyc té, do con rat
nhiéu yéu t gdy anh hudéng 16n t6i nhiét d¢ ty chay cuia nhién liéu, vi vay danh gia tinh tu
chdy cua nhién li¢u dung cho céc loai dong co khéc nhau ngudi ta khong dung nhiét 4o tu
chay ctia nhién liéu. P6i v6i dong co diesel, ngudi ta ding tinh tw chdy cua nhién liéu, con
v6i dong co xing hinh thanh hoa khi bén ngoai d6t chay cudng birc nguoi ta dung tinh
chdng kich no cuia nhién liéu lam chi tiéu danh gia chat lugng chay ctia nhién liéu trong
budng chay dong co.
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e. Panh gia ty chay cua nhién li¢u diesel

Tinh ty chay cua hoa khi (nhién liéu) trong budng chay 13 mét chi tiéu quan trong
trong dong co diesel. Trong dong co diesel, nhién liéu duoc phun vao budng chay & cudi
ky nén, n6 s& khong bdc chay ngay ma phai qua 1 thoi gian chuin bi 1am thay d6i cac tinh
chét vat li va hoa hoc (x¢ toi tia nhién li¢u thanh cac hat nho, cac hat duoc séy nong, bay
hoi va hoa tron véi khong khi tao nén hoa khi trong budng chay, cac phan tir O, voi nhién
liéu trong hoa khi va dap v6i nhau tao phan tng chuan bi chdy, ...) sau d6 méi tu béc chay.
Thoi gian tinh tir Iac bt dau phun nhién liéu t6i lac hoa khi tu bdc chay goi 1a thoi ky chay
tré va dugc do bang thoi gian T; (gidy) hodc goc quay truc khuyu ¢; (do)

Nhu vay gid tri T;hodc @; ngin hay dai s& thé hién 5 tinh tu chay dé hay kho cua

nhién liéu diesel trong budng chay dong co.

Trén thuc té nguoi ta thuong dung cac chi tiéu sau dé danh gia tinh ty chay cta nhién
liéu diesel:

- Ty s6 nén t6i han €, ;

- Sb xétan;

- Sb xéten;

- Chi s6 diesel b;

- Hang sb d6 nhét - khdi luong W.

Ba chi tiéu dau dugc do trén dong co thir nghiém dic biét, trong diéu kién thir quy
dinh, hai chi tiéu cudi duoc do trong phong thi nghiém hoa chat. Cac dong co thir nghiém
vé nhién liéu c6 ma hiéu sau: ASTM — CFR (M¥), BASF (Puc) hoic UT9 (Nga). Cac
dong co trén co thé thay doi dé dang ty sd nén € .

f. Panh gid tinh chdt chong kich né cia nhién liéu dong co hinh thanh hoa khi
bén ngoai - dot chay cuéng bikc

Xang 1a loai nhién liéu nhe, o = 0,65 - 0,80 g/cm?®, d& bay hoi va c6 tinh ty chay kém.

Qua trinh chay ciia dong co d6t trong hinh thanh hoa khi bén ngoai dt chay cudng
buc duoc bat dau tir tia ltra dién phong qua 2 cuc nén dién, xuat phat tir cac mang lira lan
rong dan, d6t hét hoa khi trong budng chay. Trudng hop chay binh thuong, toc do lan cia
mang lira vao khoang 20-+40m/s. C6 thé xay ra truong hop s6 hoa khi & xa cuc nén lira do
bi don ép lam ting nhanh 4p suit va nhiét d6 khién tu né bdc chay khi mang lira chua
mang t6i, d6 14 hién twong kich n6. Néu xay ra kich nd, do phan hoa khi gdy ra kich n6 da
duoc chudn bi tot nén téc do chay 16n; toc do mang lta kich nd c6 thé téi 1.500 — 2.000
m/s khién 4p suét ting nhanh tao ra song kich n6 véi cuong do 16n, va dap 1én thanh budng
chay va sinh ra song phan hoi, cac song trén gay rung dong thanh budng chay, gy tiéng gb
kim loai va gdy nhiéu tac hai nghiém trong khac cho dong co. Vi vay, nguoi ta da tim moi
giai phéap tranh khong dé xay ra kich n, trudc tién 1a cac giai phap vé nhién liéu. Kich nd
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c6 lién hé mat thiét voi tinh tu chay cua nhién liéu. nhién liéu kho tu chay s& khé sinh ra
kich nd. nhu vay tinh ning chng kich nd cua nhién liéu gin lién véi tinh ning khé tu chay
ciia nd. Dé danh gia tinh chdng kich nd cua nhién liéu dong co hinh thanh hoa khi bén
ngoai, ddt chay cudng birc nguoi ta dung ty sé nén co loi nhit €, d6 1a ty s nén 16n nhat
cho phép vé mit kich nd. Xac dinh €y dugc thyc hién trén dong co khdo nghiém mot xi
lanh, c6 thé thay ddi ty 6 nén voi cac quy dinh chat ché vé: tbe do dong co, goc danh Itra
s6m, nhiét do nudce, dau va khi nap, loai dau, ap suét dau, nén dién, khe ho xu pap, duong
kinh hong b ché hoa khi, tai, thanh phan hoa khi,... Khi thyc nghiém ngudi ta ting dan ty
s6 nén cho t4i khi xay ra kich nd s& tim duoc €. cua nhién li€u khao nghi¢m. Nhién liéu
cO € cang 16n, tinh chong kich n6 cta n6 cang tot.

Thuyc té nguoi ta thuong dung s6 dctan dé danh gia tinh chdng kich nd ctia nhién liéu.
Gia tri ctia s6 octan 14 s6 phan trim (thanh phan thé tich) ctia ham luong izddctan chia
trong hon hop nhién liéu mau pha ché v6i heptan chinh, hdn hgp nay c6 tinh chong kich n6
(SC|) trong duong v6i nhién liéu can khao nghiém duoc xac dinh trén dong co 1 xi lanh
dic biét voi diéu kién khao nghiém chat ché.

Vi du: néu tinh chdng kich n6 cta nhién liéu khao nghiém twong dwong véi nhién li¢u
mau, gé)m 90% thé tich izddctan va 10% thé tich heptan chinh, thi s6 dctan cua nhién lidu
khao nghiém 1a 90.

Thong thuong sd octan duoc xac dinh v6i thanh phan hoa khi gan giii v6i hoa khi
chuan (hé s6 thira khong khi o~ 0,95+1,05).

Ngoai nhiing tinh chét ké trén trong cac loai xang va nhién li¢u diesel sir dung trén thi
truong, con quy dinh cac chi tiéu sau: ham lugng vat s6t khi chung cat, thanh phan keo,
luu huynh (S), d6 axit, bui ... trong nhién liéu.

2.2. MOI CHAT CONG TAC

Nhu d3 trinh bay ¢ trén, moi chit cong tac 1a chit méi gigi dung dé thuc hién qua
trinh chuyén hoa tir nhiét ning sang co ning trong chu trinh cong tac cia dong co.

2.2.1. Lwgng khong khi cin dé dot chay nhién ligu

Hoa khi dung cho dong co d6t trong c6 2 thanh phan: gdm nhién liéu (dang khi) va
khong khi, muén xac dinh dugc hoa khi d6i v6i 1 kg nhién lidu 16ng can phai xac dinh
luong khong khi can thiét dé dét kiét s nhién liéu do.

a. Lirong khéng khi can thiét @é dot chay kiét 1 kg nhién liéu long

Cho rang thanh phan chi yéu cta nhién liéu chi c¢6 cic nguyén t6 hydrd, 6xi va

cacbon. Néu goi thanh phan khéi lugng ciia cac nguyén tb trén 1an luot 1a h, on VA C, ta co:

h+ o, +c=1kg
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MB&i loai nhién liéu cu thé c6 cac thanh phan h, ¢, va on nhit dinh, nhung khi dbt chay
s& toa nhiét va tuan theo cac phuong trinh phan tng sau: Luong khong khi can thiét khi dbt
chay kiét 1 Kg nhién liéu 1ong, s€ xay ra cac phan ung tao thanh CO, va H,0:

C + 0y = CO, + 406976 kJ
H, + % O, = H,0 (thé nude) + 287000 kJ
hodc Hy + % O, = H,0 (thé khi) + 2418000 kJ (2.6)

Can clr vao cac phuong trinh (2.6) ta c6 thé x4c dinh cac phuong trinh can bang khdi
lwong cua cic phan tmg. Néu 1 kg nhién liéu gdbm: ¢ kg C, h kg Hy, 0y Kg O2; c6 thé viét:

{12kgC +32kgO , = 44kgCO, o

2kgH , +16kgO , =18kgH ,0

Phuong trinh (2.7) viét cho ¢ kg cacbon va h kg hydré c6 dang:

8 11
ckgC+—=ckgO, ==—ckgCO
g 3 g0, 3 gL, 28)
hkgH, +8hkgO, =9hkgH,O

Néu tinh s lugng O,, CO, va H,0 theo don vi kmol s€ dugc:

ckgC +-= kmolO, == kmolCO,
12 12

h h (2.9)
hkgH, +kaoIO2 =5 kmolH,O

- Céc biéu thirc (2.8), (2.9) chi ra rang: phan tmg ctia C khién thé tich moi chat trudc
va sau phan mg duoc gitt nguyén khong doi, con phan tmg cta Hy khién thé tich méi chat
tang gap do6i sau khi phan tng.

- Néu Of (kg/kg) va Oo (Kmol/kg) 1a lwgng 6xy can thiét dé dot chay kiét 1 Kg

nhién li€u long, s€ tinh dugc:

Of = 2¢+8h— O, (Ky/Kg nhicn liu)
(2.10)
Theo ¢ + h + Oy = 1kg ta dugc:
c h O I
O, =—4——=n (Kmol/ Kg nhién liéu 2.11
0= 15t 1 3o ( g ) (2.11)

trong d6 Op 14 lugng 6xy 6 san trong nhién lidu

Luong O, dung dé dbt chay nhién liéu trong budng chdy dong co 1a lugng O, trong
khong khi, gdm 2 thanh phan chinh 1a: O, va N,. Tinh theo thanh phan khéi lugng ciia
khong khi khd: O, chiém 23,2% con N chiém 76,8%. Tinh theo thanh phan thé tich (thanh
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phan mol) O, chiém 21%, con N, chiém 79%. Do dé lwong khéng khi 1y thuyét dé dot
chay kiét 1IKg nl 1a Lo (KgKK/kg nl) hoac Mo (KmolKK/kg nl) sé la:

o 1 (8
L= _ 8ci8h_0 | (KgKK/kgnl 2.12
0= 0232 0,2:«;2[3C+ “'j (kgkK/kg i) (2.12)
Mo=&=i(£+ﬁ—0”0= c [1+35—0,375ﬁj
021 021\12 4 32 ) 021x12 c c

(kmol KK/kgnl)

(2.13)
Trong xang Op = 0 vi vy dbi voi xang co thé viét:
L 8C+8h hay: Lo =11,49 c.i (KgKK/Kgnl)
=———| = ay. = ) C.1 n
0 0232\ 3 Y. Lo g g
(2.14)
s M ¢ (143" o= =S & (Kmol KKikgnl) (2.15)
va =— —; = —= mo n :
°©70,21x12" c) 0T 252 J
o .. h
Trong d6 0 =1+ 3E ; 1 - SO dac trung cta xang, chi phu thudc vao gia tri E .

b. Luwong khéng khi can thiét My Kmol hodc Vo dé dot chay kiét 1 Kmol hodc Im®

nhién li¢u thé khi
Néu coi cac thanh phan nhién liu thé khi gdm khi tro N, va H,S va nhiing chét khi do
cac nguyén tu C, H, O tao nén duogc viét dudi dang ZCn H, O, va néu lugce bo s6 luong
rit nho cua H,S thi 1mol nhién liéu thé khi dwoc thé hién qua biéu thic
> C,H,O, + N, =1kmol (Im® tiéu chuin). Trong 1 phan tir chdt C H,O,co n

m r . g \

nguyén tur C, > phan tir H, va E phan tir O,. Do do6 dé dot ki€t n mol C can c6 n mol O3

, m \ m , .
thu duoc n mol CO,; dot kiét ? mol H, can co Z mol khi O, va thu dugc % mol hoi

r
nude (H20). Trong nhién liéu c6 =~ mol khi O, vi vay phuong trinh phan tmg 6xy hoa cua

2
1 mol CnHmOr s€ la:

C.H.O +(n +%—£)02 - nCo, +%H20 (2.16)

Vi du: Phuong trinh phan tng ctia CoHa véi O3 sé€ la:
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C,H, + (2+%—0)o2 =2CO, +2H,0 (2.17)

Do d6 luong khong khi 1y thuyét My kmol can dé dét chay kiét 1 Kmol hodc Vo
(m® dé a6t 1m® nhién liéu thé khi voi thr nguyén (KmolKK/Kmol NL) hodc
(M*KK/m®NL) s& 1a:

Mo = Vo = 1 E(n+m—r)CHO (2.18)
"7 0,21 4 27Tn M '
trong d6: C_ H_O, - Thanh phan thé tich ciia mdi khi thanh phan twong mg trong nhién
liéu khi.
c. Lwong khong khi thuc té dé dot chay 1 Kg nhién liéu

Néu luong khong khi thyc té dua vao dong co dé ddt 1 Kg nhién liéu long 1a M
(KmolKK/Kgnl) hodc L (KgKK/kgnl). Dé dt 1 Kmol hodc 1 m® tiéu chuan nhién liéu khi
la M (KmolKK/Kmolnl) hogc V (m® KK/m?® nl), s& dugc bidu thirc sau:

oM _L_V (2.19)
M 0 LO VO
Tir (2.19) sé& xac dinh duoc luong khong khi thuc té dé dot 1 kg nhién liéu 1ong 1a:
M=oa-M;, (Kmol KK/kg nl) (2.20)
L=a-L, (Kg KK/kg nl) (2.21)

hodc 1 Kmol (hay 1 m®) nhién liéu khi

M=a-M,  (Kmol KK/Kmol nl) (2.22)

V=a-V, (m® KK/m? nl) (2.23)
Trong d6: & 1a h¢ du luong khong khi.

Khi dung don vi m?® cin dua thé tich vé didu kién tiéu chuén voi p =760 mmHg va t°
=0°C.

2.2.2. Hoa khi méi

Trong dong co diesel hoa khi gom khong khi va nhién liéu ¢ thé khi dugc hinh thanh
trong budng chay dong co vao cudi qua trinh nén. Thé tich nhién liéu 1ong so véi thé tich
khong khi trong budng chiy dong co 1a rat nho, nén khi tinh kmol hoa khi méi thuong bo
qua, chi tinh kmol (m®) khong khi méi. Vi vay, néu M 1a hoa khi méi cia dong co quy vé
1kg nhién liéu 16ng dong co diesel sé la:

M, = M =aM, (Kmol/kg nl) (2.24)
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Pong co xang hoa khi hinh thanh bén ngoai, nén trong hoa khi ngoai khéng khi con cé
hoi cua 1 kg nhién liéu, vi vay My la:

1 1
M, =M+ M_ =aM, + M—(Kmollkg nl) (2.25)
nl nl

I, la phan tir luong cta xang, W, = 114 (Kg/Kmol).

Trong dong co gaz — hoa khi méi gdm khong khi va nhién liéu thé khi, vi vay dé dbt 1
kmol (hodc 1 m®) nhién liéu khi, hoa khi méi s& la:

M, = M+1=aM, +1; Kmol/Kmol nhién liéu }

V, =V +1=aV, +1; m¥m* nhién li¢u (2.26)

Biét s6 lwong hoa khi M; (kmol) cua 1 Kg nhién liéu long hodc Vi (mS) coa 1 m®
nhién ligu thé khi sé& tinh dugc nhiét tri ciia 1 m® tiéu chuan cua hoa khi Qf,, (MI/m®) hoa
khi khi o =1

Nhién liéu diesel:

Qi 3
P <tk (MImP) (2.27)
Qi 22,4M,
Nhién li€u xdng, hoa khi hinh thanh bén ngoai
Q. = Qu (MJ/m?) (2.28)
22,4(I\/I o+ i
M
Nhién lidu khi
= Qm  (Mum? (2.29)
Qm =y 41

)
trong do:

o [MJJ Nhiét tri thép cta 1 kg nhién liéu long
tk kg

0 (ﬂj Nhiét tri thip ciia 1 m® nhién liéu khi
tm m3

2.2.3. San pham chay
a. San vt chay doi véi triueong hop chdy hoan toan (oL >1)

- Nhién li¢u léng
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Vvéi o >1 san vat chay gébm: CO,, hoi nudc H,0, 6xi du va N, (chira trong khong
khi dua vao dong co). S& mol cac chét khi twong tng Mco, My 0, Mg va M dua vao

cac phuong trinh:
Cc Cc
ckgC+— kmolO, =—kmolCO,
12 12
h h
hkgH, +kaoIO2 =3 kmolH,O

va thanh phan thé tich cua O, va N, (trong khong khi kho) s& 1a:

C
Moo =—;
%12
_h.
H,0 21
My, = 0,21 —)My;
N, = 0,79aM,

Néu M; (Kmol/Kg nhién liéu) 14 san vét chay ctia 1 Kg nhién liéu, co:
c h
M, =Mco, +tMy o+ Mg + M = E+§+0’21(a -1)M, +0,790M,

:£+g+aMO—O,21MO

12
(2.30)
Thay 0,21Mo tur:
Oo 1 (c h O, C h O
_ — — 4 _=nl|_ L nl 2.31
° 0,21 0,21(12 4 32) 0,21x12 (1+3c 0375 C j (231
va sau khi chinh ly, dugc:
h C)nl
M, =aM; +—+—"; Kmol/Kg nhién liéu (2.32)

4 32
- Nhién liéu khi

Céac thanh phan trong san vat chay cua nhién liéu khi duoc tinh theo (Kmol/Kmol
nhién liéu hoac m*m? nhién lidu) nho biéu thirc:

cHO +n+2 Yo, =nco, +H,0
4 2 2

va thanh phan O, va N, trong khong khi kho, duoc:
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[ Mgo, =>.nC,H,O,;
I\/IHZO :Z%CnHmor;

Mo, =0,21(c —~1)M;
M, =0,79aM, +N,

\ \ )
Trong d6 N, — thanh phéan thé tich cua N, trong 1 Kmol hoac 1 m® nhién liéu khi.

Néu M, hodc V, (Kmol/Kmol nhién liéu hodc m*/m?® nhién liéu) 1a san phdm chay cua
1 Kmol hoge 1m® nhién li¢u khi, duoc:

i=4
M, => M, =Z(n+%)CnHmOr+ocMO—O,21M0+N2 (2.33)
i=1
Thay gia tri 0,21 M tur:
Mo=Vo= —— s+ —-"ye H o,
0,21 4 2

Cong va trir vé phai cua (2.33) véi ) C H, O,, dugc:

M, =3+ - L e H,0, + 3G, H,0, +aM, + N, (234

Tt phuong trinh Z C. H_ O, + N, =1kmol , biéu thic trén c6 dang:

m r
M, :Z(Z+§_1)CnHmor + (1+aM,) ; kmol/kmol nhién liéu )

Tuong tu nhu trén ta dugc: \ - (2.35)

m r
V, = Z(Z+E_1)CnHmor + (L+ oV, ) ; m¥m® nhién liu

b. San vt chay doi véi triuong hop chdy khéng hoan toan (o.<1)

Déi véi truong hop (a <1), O dong co hinh thanh hoa khi bén ngoai do thiéu O, (Vi
thiéu khong khi) nén mot phan C cua nhién lidu duoc chdy thanh CO va mot phan H; cua
nhién liéu khong duoc chay. Nhu vy trong truong hop o <1, thanh phan san vét chay
gbm: Mcoz ) MHZO, |\/|,_|2 ) |\/|N2 ,M(o. Phan tich thanh phan san vat chay trong truong

hop nay thay rang ty sb giita M H, (chua chay) va Mco hau nhu khong doi va khong phu
thudc vao QL. Goi K 1a gia tri cua ty s trén, ta co:

M.,
MCO

K =

(2.36)
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. . h h
Gia tri K chu yéu phu thudc vao ty so E cua nhién liéu. Véi — =0,13 thi K = 0,3,
C

. h .
néu E =0,17 - 0,19 thi K = 0,45 — 0,50. Phan tng cta C v6i O, trong truong hop thicu

O3 ¢o6 dang:
cit O, = CO +124019kJ (2.37)
2
Tur day ta dugc:
ckgC + — kmolO, = - kmolCO (2.38)
24 12 '

Cc C . . .

So sanh véi: ckgC + - kmolO, = - kmolCO,, thay ring: Néu du

0, (= kmol) dét chay ¢ kg C s& thu duge — kmol khi COp; Néu s O, 13 —— kmol
12 12 24

chi du dét ¢ kg C thanh CO ta ciing s& thu duoc é kmol , nhung 14 khi CO. Nhu vy néu

(o C \ 2 A . A s 2
—<M o, < 15, thi mot phan C s& chuyén thanh CO,, phan con lai thieu O chi chuyén

C
Mco + Mo, = o kmol (2.39)

Dbi voi Hy ciing vay, do thiéu O, nén mot phan H, dugc chuyén thanh H,O theo:

hkgH +%km0l02 :gkmolHZO, con mot phan H, khong chay van gitt nguyén H,. Néu h
. 4 N X pio 1A h h .

kg Hy co du kaOIO2 dé chay het hkgH, +ka0|02 = EkmOIHZO, s¢ thu dugc

h 2\ A A z A ’ ~ 4 A \ h ~ A

EkmoIHZO, con néu h kg H, khong c6 O, dé chay sé co6 so6 mol la EkmOIHZ. Ciing lap

. h .
luan nhu trén, néu O <Mg < 2 khi dot h kg Hy, ta s& thu dugc My o va My, , ludn

thoa man:

h
Myo+My, = > kmol (2.40)

Ngoai ra khi can bang lwong O, chira trong Mcoz ) MHZO .M véi sb O, chira trong

khong khi va trong nhién liéu ta dugc:
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1

1
EMCO +Meo, +§MH20 =0,21aM, + =

(2.41)

Tur cac phuong trinh trén, s€ tim dugc 4 an so MCO2 ) MHZO , Mo2 ,Mco con gia tri

M N, S€ tinh theo thanh phan thé tich ctia N trong khong khi. Cudi cung duoc:

C 1—-o )
=—-0,42 M,;
N ) 1+ K °
h 11—
M =——-0,42K Mg;
H:0 5 1+ K °
M, =042K1=%Mm,; >
Hz 1+ K Y
M, =0,79aM,;
1—-a
M. =042—"——M
co 1+K °

Cudi cung dugc:

M,

a<l)
2.2.4. Thay d6i mdi chit khi chay
So sanh cac biéu thire:

M, = M =0aM, (Kmol/Kg nl)

1 1
M, =M+—=0aM; +— (Kmol/Kg nl)

“nl Mnl

M, =M +1=0aM, +1; Kmol/Kmol nhién li

V, =V +1=aV, +1; m¥m? nhién liéu

:MCO+MCoz +MHZ +MHZO+MN2

£+D+0,7905M0
12 2

v6i cac biéu thie: M, = oM ot Z +—n ; kmol/kg nhién liéu

32

i=4
M, =>M, :Z(n+%)CnHmOr +aM, —0,21M, + N,
1

m r
M, = Z(Z +5 —1)C.H, O, +(1+aM,): Kmol/Kmol nhién li¢u

m r
V, = Z(Z t3 ~1)C,H,O, +({@+aV,): m¥m? nhién lisu
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thiy rang: SO lwong san pham sau khi chdy M, hodc V, khong bang sb lugng hoa khi trude
khi chdy M; hodc Vi, vi trong qua trinh chay c6 su thay d6i sé mol ciia méi chat. Vi du
phan ung:

C+ 0, =C0, + 406976 kJ

H, + % O, = H,0 (thé nuéc) + 287000 kJ

hodc H,0 (thé khi) + 2418000 kJ

Ta thdy: Hon hop trudc khi chay chi 1a 1 kmol O, (¢ dang khi), con sau khi chay tao
ra 2 kmol hoi nu6c. Nhin chung v6i nhién liéu thé 16ng s6 kmol san vat chay 16n hon sb
kmol hoa khi trude khi chay. Néu goi, s& c6: AM la s6 kmol chit thay déi khi chdy

- Déi v6i dong co diesel (O > 1), tir bidu thue:

h O
M= M =aM, (Kmol/kgnl), va M, = aM, +Z+3—;'; Kmol/Kg nhién liéu
Onl
'8 (kmol
4 kgnl

h+

h
Puoc: AM =aM ot Z + 3;' —aM 0= ) (2.44)

- P6i voi dong co xang hinh thanh hoa khi bén ngoai, dot chay bang tia ltra dién, trong

truong hop o >1, tir:

1 1
M, =M+—=aM, + —: (Kmol/kg nl), va
Mo M

h O
M, =aM, + 2t 3—2' ; Kmol/Kg nhién ligu, dugc:

8 1 kmol
AM = —
4 Hi ( kgnl ) (249)

Trong truong hop 0,7 < A < 1,0, tur:

1 1
M, =M+—=aM; +— (Kmol/kg nl), va

Mnl Mnl
h+ o kmol

AM = — 8 (KM% dyoc:
4 kgnl
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AM =S P 0 790M, — (aM, + 1)
12 2 /’lnl
P 0210m, — L Ou On 2 46
12 2 Cu, 32 32 (2.46)
o
h+ —"
~0,21(1—aM,) + g __1 kmol,
4 /Llnl kgnl

Céc biéu thuc trén chi rang: khi d6t nhién liéu 1ong, s6 phan tir (kmol) méi chat ludn
tang (AM > 0), chinh vi trong mét phén tir hydrocacbon 16ng hau hét déu chtra 4 phan tir
H, tro 1én khién cho cac phan tir nay chi 1a mot phan nhé nam trong thé tich cia mot phan
tir hydrocacbon da hodc chwa hoa hoi. Két qua cia AM >0 s& lam tang ap suat sau khi
chay (néu giir thé tich khong ddi), con trong trudng hop giir 4p suat p = const s& 1am ting
thé tich dé sinh cong.

- P6i voi nhién liu thé khi, trong truong hop o =1, tir:

m
M, =V, = 0212( ot )C H O, :

M, =M +1=aM, +1; kmol/kmol nhién li¢u

V, =V +1=aV; +1; m¥m® nhién liéu
. m r -
va [ M, :Z(Z+§_1)C”Hmof + A+ aMy) ; Kmol/Kmol nhién liéu
m r 33 1A 1ia
V, = Z(Z_'_E_l)anmOr + (1+ oV, ) ; m*/m® nhién liéu

Ta dugc: AM = Z(% + % —1an H_O,. (Kmol/Kmol nl hoic m¥mnl)  (2.47)

Tir day thdy rang: AM phu thudc vao luong nguyén tir cta cic nguyén to héa hoc

trong cac chit CyHmO;. Néu (T + 2) >1thi AM>0 (so moi chét tang 1én sau khi chay);

, m r , , ,
Néu (Z + 5) <1 thi AM<0(sb mdi chat giam di sau khi chay) va néu (% + %j _1 thi
AM =0.
Sw thay déi twong doi ciia M, (sin vit chdy) va My (méi chit truwée khi chdy) dwoc
goi la hé sé thay déi phén tir Iy thuyét [3,, duoc tinh theo biéu thuc:

M. M. +AM
B, = vz o MuTAM _q, AM (2.48)
I\/Il Ml l\/Il
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- B6i voi dong co diesel:

E onI
AM 4 32
Po aM, aM, (2.49)
- Béi vé6i dong co xang:
Truong hop o0 =1
h+o, 1
AM 4 Hi
Bo=1+—7 =1+ 1 (2.50)
oM, +— oM, +—
o Hi
Truong hop a0 <1
0
h+ - 1
0,21(1-a)M, + -
My
By =1+ . ' (2.51)
oM, + —
Ho
- P6i voi dong co ga:
AM
=1+ —-"—" 2.52
Po aM, +1 (2:52)

Tuy thudc vao déu caa AM, (AM > 0)hay (AM < 0) maco g, >0 hay B, <O.

2.2.5. H¢ sb thay d6i phan tir thuc té

Trong dong co ddt trong thyc t& sé moi chat cudi qua trinh nap gdm c6 moi chat méi
M; va khi sot M. Sau khi chay s6 moi chat mai My chuyén thanh san vat chay M, con khi
s6t M, van giit nguyén khong d6i. Néu ldy tong s6 moi chit sau khi chay chia cho tong s6
moi chit trude khi chay s& duoc hé sd thay doi phan tir thyc té B . Tai thoi diém bat ky cua
qué trinh chdy, biét phan nhién lidu d chay 1a x (o < x < 1), thi hé s6 thay d6i phan tir thyc

té ﬂx sé€ la:

M, +M, +AM, _ 1+, )M, +AM,

ﬂx: I\/|1_|_|\/Ir (1+7/r)M1
AMXx M, —M,
M M, (8, —1)x

=1+—1 =1+ L =1+-2 (2.53)
1+y, 1+y, 1+y,
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Nhu vy khi x = 1 (nhién liéu da chay kiét) thi B, =f, do do:

— (ﬂo _1)
p=1+ 1+y, (2.54)

CAU HOI ON TAP
1. Khai niém chung vé nhién liéu.
Dic diém cta nhién lidu thé khi.
Dic diém cta nhién lidu thé 1ong.

Khéi niém vé nhiét tri, nhiét tri déng ap, nhiét tri dflng tich, nhiét tri cao va nhiét tri thép.

2.

3.

4.

5. Tinh bay hoi cua nhién li¢u 16ng.
6. Piém két tia va d6 nhdt ctia nhién lidu dong co diesel.

7. Nhiét do bén lura va nhiét do tu chay.

8. Béanh gié tinh tu chdy cua nhién li¢u dong co diesel.

9. Panh gi tinh chdng kich nd cta nhién liéu dong co xing.

10. Luong nhién liéu can thiét dé ddt chay kiét 1 Kg nhién liéu 1ong (Mo, Lo).

11. Luong khong khi can thiét (Mg hodc Vo) dé d6t chay kiét 1 Kmol hodc 1 m® nhién liéu
thé khi & diéu kién tiéu chuan.

12. Luong khong khi can thiét dé d6t chay 1 Kg nhién li¢u long (M, L).

13. Hoa khi méi.

14. San vat chay véi truong hop chdy hoan toan o >1va chay khong hoan toan o <1.

15. Hé sb thay d6i phan tir 1y thuyét 3, va thuc & 3.
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CHUONG 3. CHU TRINH CUA PONG CO POT TRONG

3.1. CHU TRINH CUA PONG CO POT TRONG
3.1.1. Cac loai chu trinh

Trong DCPHT thuc té, viéc chuyén hoa tir nhiét ning sang cong (co ning) tién hanh
qua hang loat nhirng qua trinh lién tuc vé Iy - ho4 - nhiét dong phirc tap. La cac qua trinh
hop thanh chu trinh 1ap di 1ap lai, ho va khong thuan nghich - goi 1a chu trinh cong tac hay
chu trinh thuc té. Ngoai ra con nhiéu yéu t6 anh hudng toi din bién dén cac qué trinh cong
tac nhu cac yéu t6 vé& két cAu (quét, nap, &, phuong phap hinh thanh khi hdn hop...) va
ché d6 1am viéc (tai trong, n, trang thai nhiét...), cac théng s6 vé diéu chinh (goc phdi khi,
a ...). Do vay viéc nghién ctru cac qué trinh cua chu trinh cong tac rat phuc tap, kho khan,
kho d4nh gia chinh xéc cac chi tiéu kinh té thuat giy kho khin trong viéc nang cao Ne, N.

Pé tién nghién cru, ngudi ta thay cac qua trinh phic tap trén bang cac qua trinh co
dang don gian hon nhung van sat v6i qua trinh thuc té biang cach loai bé nhimng hién tugng
va nhimg ton that ning lugng co tinh chat thir yéu, xuat hién trong chu trinh thyc té. Cach
lam nay cho ta chu trinh ly tuéng cia BDCDT.

a. Chu trinh ly tuong:

La chu trinh kin, thuan nghich, khong co su tdn thét nang luong nao ngoai tdn that
nhiét truyén cho ngudn lanh (theo quy dinh ctia dinh luat 2 - nhiét dong hoc).

Pic diém cia chu trinh Iy twéng:

- Mbi chat cong tac cua chu trinh 14 khi 1y twong, nhiét dung riéng khong doi, khong
phu thudc vao ap suét va nhiét do ciia moi chit.

- Luong moi chat khong thay ddi — khong co cic qua trinh nap va xa khi, nén khong
c6 cac ton that do cic qué trinh nay gay ra.

- Khong c6 ton that nhiét dbi véi moi truong xung quanh, cac qua trinh nén va giin no
la cac qua trinh doan nhiét.

- C4c qua trinh chay, toa nhiét, quét va xa khi thay bang cung cép nhiét luong Q; tir
nguén néng va nha nhiét Q, cho nguén lanh hodc ¢ trang thai V = const hodc ¢ trang thai p
= const hodc & trang thai hdn hgp V = const va p = const.

- Viéc chuyén hoa tir nhiét ning sang cong co trong chu trinh 1y twong 1a 16n nhét, tic
la M 16n nhét so voi M.

Khi nghién ctru chu trinh ly tudng, s€ xéac 1ap dugc dac tinh va mac d§ anh huong cua
cac yéu t6 thuc té toi cac thong sd lam viéc cua dong co. Nhiing gia thiét trén rat gan giii
véi thyce t.
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- Qua trinh cip nhiét ding tich gan giii v&i qua trinh chay cua dong co xang, ddt chay
cudng birc. Do hoa khi t6t, nhiét d6 cudi ky nén cao nén qua trinh chay rat nhanh khi pit
tong chua kip di xudng (V = const).

- Qua trinh cap nhiét dang 4p, gan gii v6i qué trinh chay ctua dong co co phun nhién
liéu bang khi nén va dong co diesel ting ap cao c& 16n. Trong dong co ndy viéc phun toi
nhién liéu vao xi lanh dong co duogc thuc hién rat cham dé nhién liéu duoc chay kiét, ngoai
ra tdng ap cao con han ché ap suét cuc dai cua chu trinh, vi vay qua trinh chay cham duogc
coi 1a dang 4p — Qua trinh cip nhiét ding 4p cling gan giii voi tua bin khi va qua trinh chay
lién tuc trong budng chay cua tua bin trong diéu kién dang ap.

- Qua trinh cAp nhiét hdn hop rit gan giii véi dong co diesel hién dai, trong d6 phan
nhién liéu dugc phun trude tién kip hoa tron véi khong khi nong ¢ budng chiy dé chay
nhanh (dang tich) con phan nhién liéu phun mudn hon s& chay ¢ giai doan pit tong di
xudng (dang ap).

- Qua trinh nha nhiét déng tich gén voi céac loai dong co 4 ky, md xu pép thai hoac ctra
thai som, giai doan nay khi thai do chénh léch ap suét 16n thoat ra ngoai rat nhanh khi pit
tong gan DCD gan nhu dang tich — phan 16n san pham chdy x4 ra mdi trudng & giai doan
nay (60%); Sau d6 1a qua trinh nha nhiét dang ap, pit tong di tir PCD - DCT déy khi chay
ra ngoal.

- Qué trinh nha nhiét dang ap rit gan giii tua bin khi va cac loai tua bin phan luc, qua
trinh nha nhiét nay dugc thyc hién & diéu kién ap suét khong ddi va béng ap suét khi troi.

b. Chu trinh Iy thuyét:

La chu trinh khong kin khong thuén nghich. Day la chu trinh trung gian gitra chu trinh
Iy twong va chu trinh thyc té. Phuc vu cho cong viéc nghién ctru trong mot sd trudng hop
cu thé.

Pic diém cia chu trinh 1y thuyét:

- Mbi chat cong tac 1a khi thuc gom khi nap méi véi khi sot, v6i thanh phan va khoi
lwong thay doi, nhiét dung riéng thay doi.

- Nhién liéu chay hét ¢ dang tich, dang ap hodc hdn hop tuong tng vdi cac qué trinh
cép nhiét & chu trinh 1y tuong.

- Ap suét tdi da ctia chu trinh bang néu nhu chu trinh thyc 14 chu trinh hdn hop va 16n
hon néu chu trinh 14 chu trinh cap nhiét dang tich.

- Qua trinh nén va gian no 1a qué trinh doan nhiét (khong lot khi).
- Qué trinh trao d6i khi duoc thay bang thai ddng tich.
c. Chu trinh thiee té: La chu trinh ho khong thuan nghich.

Pic diém cia chu trinh thue té:
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- Mbi chat cong tac 1a hon hop khi (khéng khi — hoi nhién liéu) thay ddi ca thanh
phan va khéi luong.
- Nhién li¢u chay khong hoan toan.

- Cac qua trinh dién ra phirc tap va da bién: Qua trinh chay 1a qua trinh nhiét dong
phtre tap vé& mit 1y — hoa. Qua gidn nd tién hanh trong diéu kién trao d6i nhiét phirc tap.

Tat ca cic qué trinh cua chu trinh cong tac 13 nhitng qua trinh nhiét dong phirc tap ma
hién nay van chua giai thich hét. Cac nha khoa hoc dang tim moi bién phap dé hoan thién

nham nang cao M, cta chu trinh cong tac.
3.1.2. Céac chi tiéu danh gia
Chi tiéu chu yéu dé danh gia chu trinh 13 tinh kinh té va tinh hiéu qua.
a. Tinh kinh té
Dac trung boi hidu suét nhiét N; cua chu trinh: La ty $6 gitta luong nhiét da bién
thanh cong va nhiét lugng cung cip cho méi chét cong tac.

=2 Q g QL (3.1)

Q Q Q
Trong do:
L — Cong sinh ra ciia moi chat cong tac trong mot chu trinh. (J/chu trinh).

Q: — Nhiét lwong ngudn nong cung cap cho moi chat cong tac trong mot chu
trinh. (J/chu trinh).

Q, — Nhiét lugng do mdi chat thai ra cho ngudn lanh trong 1 chu trinh. ( J/chu
trinh).

L;= Q1 - Q; - Sé nhiét lwong loi dung co ich (chuyén sang cong).
b. Tinh hiéu quad

Dugc dic trung bdi cong don vi cla chu trinh tirc 1a cong tng véi mot don vi thé tich
cong tac cua xi lanh.

Lt 3 2
pt= ——, Nm/m? hodac N/m (3.2)
Vi,
Trong do:
L; - Cong cua chu trinh, J hodc Nm
V}, - Thé tich cong tac cua xi lanh, m?
p; - Cong don vi hay ap sudt binh quan cta chu trinh.

Véi gia st p; khong ddi tac dung 1én dinh pit tong trong khoang thoi gian twong tmg
voi sy thay doi thé tich tr Vimax — Vimin N€N Pt con goi 1a ap suét binh quan cua chu trinh.
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- Cong don vi cua chu trinh cang 16n thi kich thudc xi lanh cang nhé (Vi cang nho).

- Cac gia tri M¢va p; cua chu trinh 1y tuéng, duoc coi la gidi han trén cta cac chu
trinh thyc té c6 cing thong sb chu trinh nhu chu trinh 1y twéng, d6 ciing 1a muyc tiéu dé chu
trinh thuc té vuon t6i.

3.1.3. Chu trinh Iy twéng cia dong co’ dot trong
Chu trinh Iy tuéng trong PCPT c6 thé chia 1am 3 loai cha yéu sau day:

* Chu trinh dang tich: La chu trinh ¢6 qua trinh cap nhiét & trang thai thé tich khong
d6i V = const.

* Chu trinh dang ap: La chu trinh c6 qua trinh cép nhiét & trang thai ap suat khong d6i
p = const.

* Chu trinh hdn hop: La chu trinh ¢6 qua trinh cAp nhiét & trang thai ap suat khong d6i
va thé tich khong doi.

Dé tién cho viéc nghién ctru cac dang chu trinh trén, trudce tién ta nghién ctru chu trinh
téng quat, vi cac chu trinh trén 1a dang dac biét ctuia chu trinh téng quat.

a. Chu trinh Iy twong tong qudt

4p

Pi Z
Gv
c

a)
Hinh 3.1. Chu trinh Iy tuéng téng quat trong PCPT
a)Po thi p-V ; b) Do thi T-S

Chu trinh gém céc qué trinh sau:

- Qué trinh nén doan nhiét oc — Ty sb gitta thé tich bat ddu nén V, va cudi qua trinh

nén V¢ goilaty sbnén €.

£=—" (3.3)
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- Qua trinh cap nhiét dang tich cy - Ty sb giita ap suét cuc dai trong chu trinh (py =

P,) va ap sudt cudi qué trinh nén pc goi 1a ty sb tang ap A .

K=%=% (3.4)

- Qué trinh cAp nhiét ddng ap yz - Ty sb gitra thé tich cudi giai doan cap nhiét V, va
thé tich cudi qua trinh nén V, = Vy goi la ty sO gidn nd ban dau po - hay 1a ty sé gidn no khi
chéy.

J— VZ _ VZ

VTV (3.5)

p

- Qua trinh gifin nd doan nhiét zd - Ty s6 gitta thé tich cudi qua trinh gidn né Vg4 va

thé tich cudi qua trinh cdp nhiét V, goi 1a ty s6 gidn nd sau S (gian nd sau khi chay).
o0=—"+ (3.6)

- Qua trinh nha nhiét dang tich df — Ty s giita ap sudt cudi qua trinh gifin nd py va ap
sudt cudi giai doan nha nhiét dang tich goi 1 ty sd giang ap

c="e 3.7)

Pr
- Qué trinh nha nhiét dang 4p fo.
* Hiéu sudt nhiét ciia chu trinh:
Q:1=0Qw;Q1=0Q1p; Q2=Q; Q2 =Q (3.8)
Goi M la s6 kmol méi chit co trong chu trinh ta dugc:
Q1=Q1 +Q1 =M[me, (Ty—Te) + mc, (T,— Ty)]
Q2=Q2 +Q; =M[mc, (Tq—T¢) + mc, (Ti— To)] (3.9)

Trong d6: mcy, MCy, 13 ty nhiét mol dang tich va dang ap —J/Kmol.do.

mc ,
C6 k =—— - La chi s6 nén doan nhiét.
\%
- L L
Thay vao cong thirc: 1, = Q-Q; _ 1- Q _L va sau khi bién doi ta dugc:
Q Q Q

—1— (Ty=T;) +k(T, =T,)

T, ST k(T - T) (310)
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Dua vao quan hé cua cac qua trinh nhi¢t dong dé tinh nhiét do tai cac di€m cudi cac
qua trinh cua chu trinh trong bi€u thire trén theo T, s€ dugc:

- Qua trinh nén doan nhiét:

k-1
Vv o
STl =Te
T.=T, (V j 0 (3.11)

c

- Qua trinh cap nhiét ding tich:

P -
T, =T,.—=T,e"2 (3.12)
Pe
- Qué trinh cip nhiét dang ap:
T =T YT p=T &
=Ty =T =T Ap, (3.13)

y

- Qua trinh nha nhiét dang tich:

p 1 E _l
T =T, p—f =T, _= T, Ak.po K (3.14)
d
- Qua trinh doan nhiét:
= ke - 1 k-1
pd k po_a k k1 o k - 2
T :T —_— :T =T.6‘ /1 E— :T ./Ik. .O-k
d z(pzj Z(po-gk-ij 0 p[gkﬂj 0 /0 (3.15)

Thay két qua trén vao cong thuc tinh hi¢u suét nhiét cua chu trinh, dugc:

1 PO
pAK (c—1)+ k(p.kk —oX J

1 (3.16)
ok [L—1+kr(p-1)]

Tir day ta thay: 77, phu thudc vao &, cach cap nhiét tir ngudn néng thé hién qua A

va P, cach nha nhiét cho moi chit qua O va k thanh phéan va tinh chit méi chat. Tang €

s€ lam tdng M, ,... Tuong tu ta cling tinh dugc pr.
* Cong don vi cua chu trinh:
1
k
£“p,  M,0*[h -1+ kr(p-D)]

P = 1 1 , N/m? (3.17)
kA £PA —ok
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- Chl y py trong tuong hop chu trinh tong quat:

LT Lt 2

P :W hoidc pt=ﬁ,N/m

(3.18)

b. Chu trinh cdp nhiét hon hop

/"Z, ofpz |
q, K
(o

b
-4,
a) v b

Hinh 3.2. Chu trinh Iy twéng cAp nhiét hdn hop
a) Do thi p-V ; b) D6 thi T-S

Khac véi chu trinh téng quat & chd, chi mot thanh phén nha nhi¢t ra ¢ trang thai V =
const. Do vay, day la truong hop dic biét ciia chu trinh tong quat. Trong diéu kién Ts= T, ;
To=Ta; Vo =Va; Vo=V¢; Vh =V, - V.

Trong diéu kién 4y gid tri o dugc tinh nhu sau:

- Qua trinh déng tich:
1 k-1
P To g oo
G=p—b = =Mpot (3.19)
0 0

Hoac: © = ka

Thay vao cong thirc tinh hiéu suit nhiét cta chu trinh 1y tuéng tong quat, ta duoc:

1 pA -1
T T im1eka(p-1)] (3.20)
Tinh dugc cong don vi pt:
_& P _ _
pi= 8_1-k_1m[7» 1+ ki(p-1)] (3.21)
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Day 1a chu trinh 1y tudng cua tat ca cac loai PC-D cao tdc hién dai.
c. Chu trinh dang tich (V = const hodc p =1)
Chu trinh cip nhiét dang tich 1a mot trudng hop dic biét ciia chu trinh cAp nhiét hdn

hop, trong d6 chi co cip nhiét ding tich ma khong c6 cap nhiét dang ap. Trong diéu kién

V
ay V; trung vai Vy (Vy =V, =V)va P = V_Z =1, pay 1a chu trinh 1y tuéng cua dong co

y
hinh thanh hdn hop bén ngoai va dbt chay cudng birc bang tia ltra dién. Thay p =1 vao
, , S 1
cong thirc tinh hi€u suat nhiét chu trinh cap nhiét hon hop, c6 dugc: My = 1- F
Ap suét trung binh cua chu trinh (cong don vi):

k

-1 k 1
d. Chu trinh ddng dp (p = const)

p, = =2 (L —1)n, (3.22)

Day ciing 1a trudng hop dic biét ctia chu trinh hon hop, trong d6 khong cé trudong
hop cap nhiét dang tich ma chi c6 cap nhiét dang ap. La chu trinh 1y tudng cia dong co
diesel phun nhién liéu bang khi nén cé ap suét khoang 5,0 — 6,0 MPa va cuia dong co diesel

, ‘ o 7 Py
toc do cham tang ap cao. Trong dicu kién ay diém c trung véi diém y va A= p_ =1
c
Tinh duoc:
k
p--1 1
N, =1- Sy 3.23
t k(p—1) & (3.23)
e p
po=—7 7 -klp-1 3.24
‘T e-1'k-1 (b= (3.24)

3.2. QUA TRINH NAP

Trong chu trinh 1am viéc ctia PCDT can phai thai sach san vét chay cta chu trinh
trude ra khoi xi lanh dé nap vao moi chat méi (hdn hop khi hodc khong khi). Hai qua trinh
thai va nap lién quan mat thiét voi nhau, tuy theo sb ky ctia dong co va phuong phap thai
nap. Vi vay khi phan tich qua trinh nap can luu ¥ dén nhiing thong sb dic trung cua qué
trinh thai, tirc 13 phai xét chung cac hién twong ctia qua trinh thay d6i moi chat.

Trong dong co 4 ky, qua trinh thay d6i moi chat duoc thyc hién luc bat ddu mé xu
pap thai (diém b, H.3-1). Tr b dén DCD (gbc mé sém cia xu pap thai) nhd chénh ap, san
vat chay tu thoat ra dudng thai, sau d6 tir DPCD — DCT, nho sirc day cudng birc ciia pit tong
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san vat chay dugc day tiép. Tai PCT (diém r), san vat chay chtra ddy thé tich budng chay
V; v6i ap suat py > Pyai tao ra chénh ap Ap, (Ap, =P, — Py, ), P 12 &p sudt trong dudng
6ng thai. Chénh ap AP, phu thudc vao hé sd can, toc d6 dong khi qua xu pap thai va vao
tro lyc cua dudng thai.

Xu pap thai thuong dong sau PCT (d6ng mudn) nham ting thém gia tri “tiét dién —
thoi gian” mé cira thai, dong thoi dé tin dung chénh léch AP, va quan tinh cua dong khi
thai tip tuc thai sach khi sot ra ngoai.

3.2.1. Dién bién ciia qua trinh nap ciia déng co 4 kp px < po

Hanh trinh nap hdn hop khi méi vao xi lanh x4y ra khi pit tong di tir PCT xudng
DPCD. Nhung tai r (BCT) ¢ pr> pk nén trong xi lanh khi sot bat dau gian nd dén diém r, va
chi sau khi khic phuc céc tr¢ luc khi dong trong hé théng nap thi lugng khi nap méi bét
dau vao xi lanh dong co. Qua trinh nap dugc chia lam 3 giai doan:

r & a

; 4
F By
f v

a) b)
Hinh 3.3. Phan db thi cong thai va nap khi khi py < p, (a), khi p> p, (b)

* Giai doan 1: Giai doan tir khi xu pap nap mo tai d; va dén khi pit tong dén
DCT (diém 1), giai doan niy xu pap nap mé chua 16n 1am. Géc md sém clia xu pap nap
khoang ttr 10 - 35° gbc quay truc khuyu truéc DCT. Giai doan nay khi nap méi chua vao xi
lanh do p, > pk Va p; > py, mot phan san vét chdy trong V. tiép tuc ra dudng thai, con trong
xi lanh khi sot gidin né dén 1, tir day trd' di moéi chdt méi méi 6 thé nap vao xi lanh.

* Giai doan 2: Giai doan nap chinh, tinh tir diém r dén diém a, pit tong tr BDCT
xudng DCD. Giai doan diu xu pap nap mé chua 16n 1am va 13 giai doan gidn nd ciia khi
sot. Sau khi xu pap nap mo twong ddi 16n, téc do cua pit tong ting 1én khi nap moi bat dau
duoc hut vao xi lanh, sau d6 toc do cua pit tong giam dan va bang 0 tai DCD. Lugng khi
nap vao giai doan nay khoang 80%.

* Giai doan 3: Tir khi pit tong tir DPCD dén diém xu pap nap dong tai dp. Tai
DCD tdc do cia pit tong bang 0 nhung téc do dong khi nap khac 0 (do quan tinh dong
nap). Géc dong muodn ctia xu pap nap khoang 25 - 85° goc quay truc khuyu sau DCD.
Luong khi nap vao trong giai doan nay goi 14 lwong nap thém, chiém khoang 20% & ché do
vong quay dinh muec.

71



Quaé trinh thay d6i méi chét trong dong co 2 ky khong o cac ky thai va nap riéng biét
nhu & dong co 4 ky, ma duogc thyc hién tir diém b (hinh 3-2) cudi ky gidn nd, lac bat dau
mé co ciu thai, béng cach dua vao chénh ap dé san vat chay thoat tu do ra duong thai, sau
d6 méi chat méi da dugc nén trude trong bom quét khi téi ap suét py (I0¢ ndy px > ap suét
san vat chdy trong xi lanh) di vao xi lanh tao luc cudng btrc day tiép san vét chay ra dudng
thai, con ban than méi chit méi duoc nap day xi lanh cho t6i diém a (dau qua trinh nén).
Nhu vay qua trinh thay d6i moi chit (nap va thai) trong dong co 2 ky hau nhu dién ra dong
thoi xen ke nhau khién van dé cang phtc tap.

S—as N

~ /2
Pth
Pr

Va=(1-9)vs | wia

<

Hinh 3.4. Phan do thi cong ciia qua trinh thay déi khi trong dong co 2 ky

Qua trinh nap phu thudc vao rat nhiéu yéu té, khién cho moi chit mai nap vao xi lanh
trong mdi chu trinh nho hon lugng nap 1y thuyét, dugc tinh bang sé moi chat moi chira day
thé tich cong tac Vi co nhiét do Tk va ap sudt px ctia moi chat ¢ phia trudc xu pap nap
(d6ng co diesel) hodc ctia moi chat mai & phia trude bo ché hoa khi hodc bo hoa tron (dong
co xdng, may ga). Gid tri ciia px, Tk thuong khac po va To cia khi troi. Ap suat py ciia dong
co 4 ky khong tang ap thuong nhoé hon po, vi khi di vao duong nap thuong gap can cta
binh loc khi.

Trong cac dong co tang ap va dong co 2 ky, thuong px > po vi trude khi vao dong co
khi nap da dugc nén trudc trong may nén tang ap hodc trong bom quét khi. Nhiét do Tk
ciing c¢6 thé khac nhiét do To. Do d6 dbi véi dong co 4 ky khong ting ap (xang va diesel):

Pk = Po - Ap, (3.25)
Trong do: Ap, - Tén thét ap suét do can cta binh loc khi va dudng nap;
Tk = To.

Déi voi dong co 4 ky ting ap va dong co 2 ky, px bang ap sut ting ap ps & sau may
nén (néu khong c6 két 1am mat trung gian cho khong khi nén) va:
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m-1

Te=To & (3.26)
Po

Trong d6: m — chi s6 nén da bién, phu thudc vao loai may nén (m ~1,6 — 1,8).

Truong hop co6 két lam mat trung gian:

Pk = Ps - APy (3.27)
Trong d6 APt - Ton thit ap sudt khi qua két 1am mat.

m-1

Tk=To [&] - AT o (3.28)

Po

Trong d6: AT, ,, - Chénhléch nhiét d6 cua khong khi trude va sau lam mat.

Lugng moi chat mdi nap vao xi lanh trong mdi chu trinh dong co 4 ky phu thudc
nhiéu nhat vao chénh ap Ap, = p, — P, (P2 4p suat méi chét trong xi lanh cudi qua trinh
nap tai a). Sudt ky nap ap suat trong xi lanh déu thap hon py, chénh 4p 4y tao nén dong
chay ctia moi chat méi di vao xi lanh qua xu pap nap, né phan anh tré luc ciia xu pap nap
dbi véi dong chay.

Pbi véi dong co 2 ky, luc dong co ciu (cira) quét, ap sudt trong xi lanh thuong nho
hon px nhung 16n hon 4p sut khi trén duong thai py.

Chénh 4p giita duong nap va moi chit trong xi lanh con duge duy tri ¢ dau qua trinh
nén cho t4i1 khi ap sudt trén duong nén dat toi px do két qué cua viéc nén khi. Dya vao hién
tuong 4y dé tim cac bién phap dé nap thém moi chat vao xi lanh dau qua trinh nén.

3.2.2. Céc thong s6 anh hwéng dén qua trinh nap
a. Ap sudt cudi qud trinh nap

Coi dong chay ctia moi chat mdi qua xu pap nap vao xi lanh 1a dong chay dimg khong
chiu nén (do ap suit moi chét it thay doi trén dudng nap cia DC-D va DC-X khi mo hét
budm ga), phuong trinh Benoullie diing cho dong chay c6 dang.

W 2 , W 2 W 2
&+_k:&+_+éﬁo__ (3.29)
Pk 2 Pk 2 2
Trong d6: p s — 4p sudt trong xi lanh DC tai xu pap nap;
W — téc d6 dong khi tai cira vao cta duong nap;

W — tdc do dong khi qua xu pép nap;

&, - hé s6 can cua duong nap quy dan veé toc do W.
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Do W << W nén c6 thé bo qua Wy, ta co:
Ap, =p, —p, =1+ ﬁo)%k W?; N/m? (3.30)

Tir biéu thirc trén ta thy rd: tai mdi thoi diém ton that ap suit trén duong nap Ap, ty
16 thuan v&i W2 va hé sb can &, cua hé thong.

Nho phuong trinh 1ién tuc ciia dong chdy s€ tinh dugc:
n
=C _—:—_—:K.f— (3.31)

Trong d6:Cpy, — toc d6 trung binh cua pit tong (m/s);

n - tbe do truc khuyu (vg/ph);

fi. — tiét dién luu thong qua xu pap nap; (m°);

S, Fp —hanh trinh va dién tich dinh pit tong (m, m?).
Thay vao dé tinh Ap'k , ta duoc:

2

Ap, = (1+§0)p—2k.K2.”— —K,.

I,.]2
5 I

f: sz (3.32)

Tir biéu thirc ta thy ring: AP, ty 1¢ thuan véi (L+&,)n? va ty 1¢ nghich voi /.
Mudn giam Ap,'< phai:
- Giam E,.o bang cach tao dudng nap c6 hinh dang khi dong tot, tiét dién luu thong 16n
va phuong huéng luu dong duoc thay d6i mot cach tir tir, it chd ngodt.
- Tang f, bing cach dung xu pap c6 duong kinh 16n hodc dung nhiéu xupap. Néu
dong co ¢ Vi, = const, c6 thé tang f, bang cach giam % , VI
T

Vi = n .D%S = const (3.33)

néu giam % thi D s& ting nho d6 s& 1am ting 1, (dung xu pap treo), nhu vay co thé
dung 2 hoic 4 xu pap (hai nap hai thai) c6 dudng kinh 16n hon. Dung 4 xu pap sé rat c6 loi
v6i dong co cao tdc vi chang nhimng s& lam ting fk ma con giam bét khdi lwong cia xu

pap, qua d6 giam lyc quan tinh va nang cao do tin cdy cia co cau phdi khi. C6 thé ting f,

nho sir dung budng chay dang chém hodc dang ban cau (xu pap dat nghiéng trong DC-X).
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F

L P . .
Ty s6 i f (i — s0 xu pap) phu thudc vao toc do trung binh cua pit tong Cp, va nam
Tk

trong gidi han sau:

F
Loai dong co Cm (m/s) ﬁ
Ak
- Pong co thap tdc <6 12-8
- Bong co tbe do vira 6-9 9-6
- Bbong co tde do cao >9 6-45

Téc d6 trung binh ctia moi chit méi qua xu pap PC-D nam trong pham vi 30 -70 m/s,
mot vai trudng hop dong co 6t6 ¢6 thé 1on hon 80 m/s.

Vi dong co diesel da cho, E,.o Prs K, Ky, f déu 1a héng sd nén tir cong thuc tinh
Ap;( thdy rd n 1a thong s van hanh duy nhat giy anh hudéng chinh t6i Ap,'( (thay d6i Ne
chi can thay doi gq).

Dbi véi PC-X va dong co ga, nguoi ta dung buém ga dé thay d6i cong suat dong co.
MJi vi tri buém ga twong Ung véi mot gia tri Z}O . Khi chay & tai nho, buém ga dong kin
lam tang E,,O ,do do Ap'k cling tang theo.

Qua trinh thay d6i moi chat trong dong co 2 ky rat phirc tap. Gid tri pa ,pk, kich thudc
va mdi twong quan vé thoi gian mé cac cira quét va thai, nhin chung AP, s€ giam khi toc

d6 dong co thap. Do d6 ting n s& lam ting Ap, va gidm p,.

Trong qua trinh tinh toan nhiét va nghién ctru, p suét p, (cudi qué trinh nap — tai a,
DPCD) dugc xac dinh bang sb liéu thuc nghiém.

Vi dong co 4 ky khong tang ap: pa = (0,8 — 0,9)pk
Vi dong co 4 ky tang ap: pa = (0,90 - 0,96) pk
Véi dong co 2 ky:
Pk + P

2

Loai cao tdc quét thang: p, =~ (0,85 — 1,05)pk

Loai thap tdc, quét vong: Pa =

b. Lwong khi sot

Cudi qué trinh thai trong xi lanh con luu lai mdt it san vat chay, dugc goi la khi soét.
Trong qué trinh nap s6 khi sot trén s& gidn nd, chiém chd trong xi lanh va tron véi khi nap
moi lam gidm lugng khi nap maéi.
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Néu goi M, va M; 1a luong khi sot va khdi lugng moi chat méi khi d6t chay 1kg nhién
liéu va m; va my 1a luong khi sot va luong moi chit m&i cta chu trinh thi hé sd khi sot

Y, sé la:

INnr _ gct'Mr
ml gct'Ml

Y, = (3.34)

Trong d6: ge; — lugng nhién lidu cung cap cho 1 chu trinh (Kg/chu trinh).

O dong co 4 ky khong tang ap, goc trang diép thuong khong qua 30° - 40° géc quay
truc khuyu va thuong khong quét budng chay nén co thé cho rang: tai diém r (cudi ky thai)
khi s6t chiém toan bo thé tich V. véi ap sudt p, va nhiét d6 T,, s& co:

B p,.V,

mr
RT

(3.35)

Trong d6: py, Ty — 4p suét va nhiét do cta khi sot & thé tich V;
R — hang s6 1 Kmol khi;

V, : ;
V.= 1 thé tich buong chay;
8 —_

V}, — thé tich cong tac cua xi lanh.

Ap suét khi st p; duoc xac dinh bang thuc nghiém theo ap suat cia moi truong thai
Pr. Néu thai ra ngoai troi thi py = po. Néu trén dudng thai co binh tiéu 4m hodc 1ip tua bin
tang ap thi pin > po.

Tuong ty nhu ap sudt cudi qua trinh nap pa, 4p suat p, dugc xac dinh qua biéu thirc
sau:

Pr =P+ Apr (3.36)
Trong do:
n2
Apr =Koz, f_2 (3.37)
th

fin — tiét dién luu thong ctia xu pap thai;
K, — hé s6 phu thudc hé s6 can cua duong thai va mat d¢ dong khi thai.

Nhiét do T, phu thudc vao thanh phﬁn ctua hoa khi, mirc d§ gidn nd cia san vat chay,
trao d6i nhiét giita san vat chay va thanh xi lanh trong céc qué trinh gidn ng va thai. Trong
dong co xang thanh phan hoa khi it thay doi nén giam tai, T, cling giam nhung giam it.
dong co diesel thay ddi tai duge thuc hién truc tiép qua thanh phﬁn hoa khi, vi vay khi
giam tai Tr giam nhiéu, va do c6 & rat 16n 1am cho san vat chdy dugc gidn nd twong ddi
triét d¢, nén T, ctia dong co diesel thip hon nhiéu so voi dong co xang (thdp hon khoang
200 - 300°C).
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., \Y/ ,
Thé tich V.= — { Phu thude vio ty s nén €; Ve s& giam khi ting &, qua
8_

_ pli\)-}r/c ta théy réng tang € s€ lam gidm my.

m

r

S6 kmol méi chat m; dugc xac dinh theo diéu kién nap va phwong phap diéu chinh tai
ctia dong co. O dong co xing (PC-X) giam tai nho dong nho budm ga, vi vay s& lam giam
s6 luong moi chat vao xi lanh mdi chu trinh m;, v6i dong co diesel (PC-D) sir dung
phuong phap diéu chinh cong suit nho ting hodc giam g vi vay khi giam tai, m; thuong
hoi tang. Khi tang 4p déu lam ting m; ciia DC-X va DC-D.

Do d6 c6 thé riit ra mét s6 nhin xét sau vé hé sé khi sét:
- Y, cia BC-X 16n hon so véi BC-D (vi BC-D ¢6 & 16n);
- Khi giam tai, y, ciia PC-X ting, con ddi véi DC-D trén thyc té khong thay doi;
- Khi tang ap, ¥, cua bC-X, D déu giam.
- Y, ctia dong co 4 ky nam trong pham vi sau:
DbC-X va may ga khong tang ap: vy, = 0,06 —0,10;
DbC-D khong tang ap: vy, = 0,03 - 0,06.

Dé xac dinh 7Y, c6 thé cho p, va T, theo céc sb liéu kinh nghiém sau:

O dong co 4 ky khong ting ap va trén duong thai khong lip binh tidu am, binh chira
khi thai ..., thi p; phu thudc vao tdc dd n cua truc khuyu va nam trong gidi han sau (tai Ne
thiét ké):

Pong co c6 téc do thap p, = (1,03 — 1,06)po;
bong co cao tdc pr = (1,05 -1,10)p,.

Trudng hgp dong co tang ap tua bin khi hodc dong co khong ting ap c6 lip binh tiéu
am trén Ong xa phai thay po bang pin.

Dong co tang ap py duge xac dinh riéng, khi ldp binh tiéu 4m can l4y:

Pt = (1,02 — 1,04)p,.
Nhiét d6 T, ndm trong gidi han sau:
DC-X: T, = (900 — 1.000)°K;
DC-D: T, = (700 — 900)°K;
Pong co ga: T, = (750 -1.000)°K.
Ngudi ta con dung phuong phap quét budng chay dé giam -, ciia dong co 4 ky bang

cach tang goc trung di¢p cua cac xupap nap va thai.
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¥, cta dong co 2 ky con phu thudc vao chét luong ciia cac qua trinh thai va quét khi

va thuong thay d6i trong pham vi rat rong. Phu thudc vao hé thdng quét va thai cu thé:
Quét vong: vy, =0,08 —0,25;
Quét thang: Y, = 0,06 — 0,15;
Quét budng chay bang khi nén & cacte: Y, = 0,25 — 0,40.

Dbi véi dong co 2 ky con dung hé sb thai sach M :

N, = m, M, 1

= = = (3.38)
m+m, M +M, 1+v,

c. Nhiét o say néng moi chat méi AT
Qua trinh luu dong trén duong nap vao xi lanh, moi chat mai ti€p xtic voi cac bé mat
noéng cula céc chi tiét, dugc say nong va ting nhiét do 1én mot gia so0 A T. Gid tri AT phu
thudc vao toc d luu dong, thoi gian tiep xtic voi bé mat nong. Neéu nhiét d0 moi chat moi
tang s€ lam giam mat d6 va do do lam giam khoi lwgng moéi chat méi nap vao dong co. Vi
vay trong DC-X, s0 nhiét lugng d¢€ lam néng moi chat maéi chi lam cho xang dé boc hoi
trén dudng nap, néu qua muc ay s€ lam giam lugng moi chat maéi nap vao dong co. SO gia
AT ctia mdi chat méi duge tinh nhu sau:
AT = ATl - ATb_h
Trong do: ATi — muc tang nhiét d§ cuia moi chat moi do su truyén nhiét tir cac bé
mat nong;
A Tph — muc gidm nhi¢t do cua moi chat méi do bay hoi cua nhién liéu,

PC-D A Tb.h =0

AT duoc xé4c dinh theo sb liéu thuc nghiém va theo cach tinh gian tiép,
duoc léy theo céc sb liéu sau:

AT = (20 -40)°C v6i BC-X;
AT =(0 - 20)°C véi BC-D.

Péi v6i BPC-X, PC-D ting 4p khong 1am mat trung gian cho khi nén A T thudng rat
nho do chénh 1éch nhiét do thap. Néu Ts (nhiét d6 moi chit sau may nén) 16n hon nhiét do
vach thi mdi chat méi dugce lam mat vaA T < 0.

d. Nhiét do méi chat cuoi qua trinh nap T,

Nhiét d0 moi chat cudi qué trinh nap T, 16n hon Ty va nho hon T, 1a do két qua cua
viéc truyén nhiét tir cac bé mit nong t6i moi chat méi khi tiép xuc va viée hoa tron moi
chat méi v6i khi sot nong hon. Cac qué trinh trén dién ra riéng 1é trén duong nap hoic
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ddng thoi trong xi lanh dong co. C6 thé xac dinh T, (tai diém a trén H 3.4) nhd phuong
trinh can bang nhiét ctia khi nap méi va khi sot truée va sau khi hoa tron véi gia thiét qua
trinh hoa tron thue hién & qué trinh dang ap pa va khi khi sot gidn nd tir p; xudng pa, nhiét
d6 khi sot T, khong thay dbi. Ta co:

- mC,.m, (T, +AT)+mC,m, T, =mC (m,+m,).T,;
m, =g,.M;m, =9,.M,
Thay vao va gian lugc g dugc:
mC, .M, (T, +AT) + mC";,.I\/Ir T, = mC'p (M, +M,).T, (3.39)
Trong do:
mC,, mC'F'), mC'p - ty nhiét mol déng ap cua moi chit m&i, khi s6t va moi chat
cong tac tai diém a.
Tw — nhiét d6 moi chat méi phia trudc xupap nap;
AT — nhiét do séy nong khi nap méi;
T — nhiét do khi sot.
Céc ty nhiét déng ap la ham cua nhiét d§ va thanh phﬁn ctia mdi loai khi. Giira
mC  va mCL, khong khac nhau nhiéu, vi nhiét do va thanh phdn moi chét cong tic gan
gidng nhiét d6 va thanh phan clia méi chdt méi, nén co thé gia thiét mC, =mC, .

mC;, khac xa mC, Vi T, >> T, va thanh phﬁn khi sot khéac xa so v&i mdi chat mai.

mC’ . .
Goi A, = me 1a hé s hiéu dinh ty nhiét, ta dwgc: mC;, = A,.mC,
p

7bt phu thudc vao o va nhiét do T,.
Dbi voi BC-X a: 08 10 12 14
Ao 113 1,17 1,14 1,11
D6i voi DC-Dkhi o =1,5- 1,8 co thé lay Ay =1,1.
Sau khi thay mC'p, mC';, theo cac gia thiét trén vao (*), gian luoc MC,, chia 2 vé cua
: ‘ M,
biéu thirc cho M; va thay V =Y, sé duoc:
1

T, +AT+A,y,.T,
1+,

T =

a

(3.40)
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Néu lay A, =1, sai s6 T, thuong khong 16m, co:

T, +AT +7,.T,
L+y,

T, = (3.41)

Cac cong thirc trén déu dung cho ca dong co 2 ky va 4 ky. Bién dong cta T, trong
pham vi:

V61 dong co 4 ky khong tang ap:
Ta = (310 - 350)°K

Véi dong co 4 ky tang ap va dong co 2 ky:
Ta = (320 - 400)°K

Tir trén thy rang: Néu ting Y, va AT déu lam ting T, va do d6 1am giam mat d6 moi

chat méi nap vao xi lanh.
Tri s& A, ddi voi cac loai dong co nam trong khoang 1,02 — 1,07
3.2.3. Pinh nghia — cong thirc hé s6 nap n,
a. Dinh nghia:

Hé sd nap ny laty ) gitra luong moi chit mai thyc té nap vao xi lanh ¢ dau qué trinh
nén khi da dong cac ctra nap va cira thai my kmol hodc Gy kg so v6i lugng méi chat méi Iy
thuyét My, c6 thé nap day vao thé tich cong tac cua xi lanh Vi, ¢ diéu kién 4p suat va nhiét
d6 ctia moi chat trudc xu pap nap (pk va Ty).

_ gctM1: Gk :ﬁ
T]v M A

(3.42)

Trong d6: m; - S6 lugng khi nap méi cta chu trinh-kmol;

kg)

0ct - Luong nhién liéu cap cho 1 chu trinh ( a
chutrinh

M; - Luong méi chat moi thuc té di vao xi lanh dé d6t chay 1 kg nhién liéu
kmol y.

(==
kgnl

V- Thé tich khi nap méi co trong xi lanh sau khi quy dan vé diéu kién Pk Tk

kgkk

Gk - Luong khéong khi nap vao xi lanh mdi chu trinh ( -
chutrinh

);

Déi v6i dong co 2 ky, ngoai M, tinh theo toan bo thé tich cong tac Vi, (con goi 1a hé

s6 nap 1y thuyét), con c6 hé sé nap My (con goi 1a hé sb nap thuc té), tinh cho thé tich V'

cua hanh trinh cé ich.
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- _9aM, _ GV,

Ny = = 3.43
M, ve-Ve VY (49
Quan hé gitra N, va nl\,
'/ Vi M,
== = 3.44
Vi Vi(-v) @-v) (344
Trdo: m, =0-y)n, (3.45)

Trong d6: W - phan ton that hanh trinh cua pit tong ding dé thay d6i moi chat, phu
thudc vao so d6 quét — thai: véi hé thong quét thang qua xu pap w = 0,12 - 0,14,

Pong co ting ap ciing nhu dong co 2 ky ludn ludn c6 mot phan moi chat méi t6n hao
cho quét khi khéng tham gia vao cac qué trinh nén va chay - gian né. Nguoi ta dung hé sb

quét khi Mg dé danh gia ton hao trén:

My = —a4_-_19 (3.46)
Trong d6: Gy va My — lugng khong khi quét di qua ctra quét (kg hodc mol)
Gk va M; - luong khong khi quét con luu lai trong xi lanh khi nén.
Dong co 4 ky néu goc tring diép khong qua 40 - 50 goc quay truc khuyu thi: Ng = 1

b. Phwong trinh nytong quat:

Theo dinh nghia vé hé s6 nap ta co:

Ja-M; =1,.M, (3.47)
Tu phuong trinh trang thai, xac dinh dugc My, chira dﬁy Vi & pi, Tk
PV
—_TK'7h 3.48
" T 8314T, (3.48)
PNV
. M. = Fklv-Tn

Trong dé: px (Pa) ; Vi (M%) : T (K) va R = 8314 KJ/Kmol do.
Luong moi chit méi guM; duoc chia 1am 2 phan:
- Phén thir nhét gct.M1, duoc nap tur dau cho dén khi pit tong té61 BCD (diém a).

- Phan thtr 2: g(M; — My,) 1a phan nap thém tinh tir diém a dén khi dong xu pap
nap (Pong co 4 ky).
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Phan tht nhat gct-M1, cung voi luong khi sot ciia chu trinh ge. M1, tao nén M, voi ap
sut pa, nhiét do T, va thé tich V:

V

a'"a
Ma = get.(M1a + My) = (3.50)
8314,
Sau khi nap thém luong méi chit & trong xi lanh s& 13: (get. M1 + ger. My).

— gct(Ml + Mr)
gct(Mla + Mr)

Neéu goi: Ay 1a h¢ so nap thém, s€ co:

gct(Ml + Mr) = kl-gct(Mla + Mr)

Thay A, vao (3.50), rdi nhan va chia vé trai cho M, dugc:

p..V
ML+ A )= Ay 22— 3.51
GecMild+ 4e) = MigaiaT (3:31)
M,V
Thay 9-M,; = F;IEB;_]—H vao cong thirc trén, sau d6 thay:
V, >
V,=V,+V, =V, + =V, — ; sau khi gian lugcVy, chinh 1y, duoc:
e—-1 e—-1
€ pa Tk
n =M . (3.52)
' e—1 pk Ta(1+Yr)
T, +AT+A,y,.T, .
Thay T,(1+7y,) o T, =— e vao biéu thic trén, duge:
1+,
e p T,
N, =h —— " < (3.53)
Déi v6i dong co 2 ky 11'\, tinh cho hanh trinh c6 ich cua pit tong sé c6 dang:
T
Ny = A4 % xPa s X (3.54)

& -1 p. T +AT +A4yT

Trong do: € = Y, - ty s6 nén thuc té ciia dong co 2 ky.

3.3. QUA TRINH NEN
3.3.1. Dién bién ciia qua trinh nén

Qua trinh nén ctia dong co dot trong cé tac dung sau:
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- Mé& rong pham vi nhiét d cua qua trinh lam vi¢c (nén, chay va gian no);
- Bam bao cho san vat chay dugc gian nd sinh cong triét dé hon;
- Tao diéu kién thuan loi nhét cho hoa khi béc chay.

Tat ca nhitng diéu trén nhim dam bao cho qua trinh chuyén bién tir héa ning cia
nhién li€u thanh nhiét nang, rOi tir nhiét nang trd thanh cong cé ich duoc thuc hi¢n tdt nhat,
1am tang hiéu suét cta chu trinh.

Duya vao céach hinh thanh va dot chay hoa khi cua dong co ma c6 nhirng yéu cau khac
nhau vé ty s0 nén va cac thong so6 cua moi chat cudi qua trinh nén pcva T.

Dbi v6i dong co xang hinh thanh hoa khi bén ngoai va cham chay cudng birc, méi
chat cong tac trong qua trinh chay gdbm hoa khi va mét it khi sét. Ty sd nén ciing nhu nhiét
d6 va ap suat cudi qua trinh nén bi gidi han boi hién tugng kich nd. Ngoai ra trong budng
nén néu c6 mudi than hodc c6 nhimg ving qua ndng con cé thé lam cho hoa khi chay sém.

béi voi dong co diesel viéc hinh thanh hoa khi dugc thuc hién trong buéng chdy dong
co vao cudi ky nén, sau khi mot phﬁn hoa khi d3 béc chdy, qua trinh hinh thanh hoa khi van
tiép dién cung qua trinh chdy cho t6i khi hoa khi chay hét. Vi vy dong co doi hoi qué trinh
nén phai ¢6 ty sé nén dit 16n dam bao cho ap suat va nhiét do (p. va T¢) dat ti gia tri thoa
mén yéu cau dé hoa khi d& ty boc chay trong moi truong hop. Khong can co ngudn lira tir
bén ngoai, ké ca truong hop khoi dong lanh, may chay & toc do thap va tai trong nho, chay &
nhiét d6 méi trudng thp ciing nhu khi sir dung nhiéu loai nhién liéu 1ong khac nhau. Ngoai
ra dong co hinh thanh hoa khi bén trong con doi héi tao dugc dong xody clia mdi chat & cubi
qué trinh nén va dau qua trinh chay gitp hoa khi dugc hinh thanh nhanh va déu. Chuyén
dong xody ké trén co thé bat nguén tr dong xody khi nap, do méi chét bi chén khi nén hodc
do ning luong tao ra boi két qua chiay mot phan hoa khi trong budng chay phu.

Khac v6i qua trinh nén cia chu trinh 1y twong, dién bién qua trinh nén cia chu trinh
thyuc té rat phic tap. Gilta moi chat cong tac va thanh xi lanh lu6n ludn trao d6i nhiét qua
lai vo1 nhau.

Pau qué trinh nén nhiét d§ moi chét T, thép hon nhiét d¢ trung binh cua xi lanh, pit
tong, nap xi lanh.. nén céc chi tiét nong ké trén truyén nhiét cho méi chat, vi vay duong
nén trong giai doan nay (a-2) déc hon dudng nén doan nhiét ctia chu trinh 1y tudng (a-1).
Néu coi qua trinh nén thuc té 1a mot qué trinh da bién, vdi chi sb da bién ny’ thi phuong
trinh dic trung ciia qua trinh sé la: pV™ = const. Gia tri ni & du qua trinh nén 16n nhat
vi ¢6 chénh léch nhiét d¢ 16n gitra cac chi tiét néng va moi chét, khién moi chat vira chiu
nén vira nhan nhiét thém. Tiép theo pit tong cang nén cang lam ting nhiét d6 moi chat
trong xi lanh va lam cho chénh I¢ch nhiét d¢ gitta cac chi tiét néng va moi chét giam dan,
moi chit dugc nhan nhiét nay cang it 1am cho qué trinh nén cang gan vdi qua trinh doan
nhiét va chi s6 nén n; tién sat t6i chi sé doan nhiét k1. Téi mot diém nao d6 nhiét dd moi
chét bé’mg nhi¢t do trung binh ctia vach xi lanh va c6 thé coi diém d6 1a nén doan nhiét, chi

s6 nén N i = kj (chi s6 doan nhiét khi nén). Tiép theo cua qua trinh nén s€ 1am cho nhiét do
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moi chat trd nén 16n hon nhiét do vach xi lanh va chiéu truyén nhiét sé thay doi, méi chat
truyén nhiét cho vach xi lanh, két qua lam cho dudng nén thuc té (3-¢) it ddc hon so voi

duong nén doan nhiét (3-4); chi sé nén N] ngiy cang nho hon k.

P |

{ 7,
vt K
\
A\
3 ',.._/7__,4
Sy y 2
f = B)
- a l
y 1 o
&) as!

Hinh 3.5. D6 thi p -V phén tich cac dwong cong dic trung trang thai ciia qua trinh nén

Nhu vay qua trinh nén thuc té cia dong co 1a mot qua trinh da bién, véi chi s6 da bién
N} giam dan tir dau t&i cudi qua trinh. Tinh toan qué trinh nén nham x4c dinh céc gié trj ap
suét pe va nhiét do T, , dam bao diéu kién chay ctia hoa khi, néu ding cic gia tri tirc thoi
cua ni dé tinh s& gap nhiéu khé khian khong can thiét. P& don gian hoa viéc tinh toan,
nguoi ta dung chi s nén da bién trung binh n; thay cho cac gia tri tirc thoi ctia n;. Diéu
kién rang budc cia gia tri n; trung binh 1a dam bao cho cac thong sb p va T. ciing nhu
cong tiéu hao cho qua trinh nén, dua theo két qua tinh phai sat voi cc gia tri thu duogc tir
chu trinh thyc té. V&i rang budc trén gid tri nj trung binh thudng nam trong pham vi: n; =
(1,34 — 1,39) rat hiém truong hop dat n; = (1,40 — 1,41).

3.3.2. Céc thong s6 anh hwéng dén qua trinh nén

a. Chi s6 nén da bién trung binh ny

Tri s6 ny cho ting loai dong co duoc xac dinh theo phuong phép gan dung dua vao
phuong trinh céng va sy trao ddi nhiét trong qua trinh nén, gia tri n; c6 thé chon theo cong
thirc kinh nghiém sau:
B 1,986

4,6+0,0006T, (1+€™ %)

n, -1 (3.55)

Phuong phap xéc dinh n; theo cong thure trén dugc thuc hién theo quy trinh sau:

- Chon n; dé tinh ra nj, sau d6 thay n; vira tinh dugc vao n; dé€ tinh n; vong lai.
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- Ctr tiép tuc nhu vay cho dén khi gia tri ny s& 13 hang s6 thi d6 13 két qua cubi cung cta
Nny.

- Trong trudng hop c6 dd thi chi thi dugc ghi tir dong co, thi n; c¢6 thé xac dinh theo

biéu thirc:

lgp. —lgp 9 EC 9 EC
n — C a — a — a
ColgV,—lgVe Ve lge (359
vV,

C
b. Ap suat cuoi quda trinh nén p:

Pugc xé4c dinh theo phuong trinh ctia qua trinh nén da bién:

PVt =PV (3.57)
Tur @6 tinh duoc :
v, " N
pc = pa{Vj = pa'8 (358)

c. Nhiét b cuoi qud trinh nén T¢:
Puoc xac dinh tir phuong trinh trang thai:

Pa-Va = 8314.m,. T,

pc.Ve = 8314.m.. T,

Trong d6: m, va m — lugng méi chat (Kmol) & dau va cudi qua trinh nén:

My = Mg :gct-Ml-(l + 7r )

Chia 2 vé ciia phuong trinh trang thai cho nhau s& duoc :

T_p Ve
Ta pa Va
p. V v\ p v )"
Tirdo: Te = Ta-p_:-vz =T, (Vij =T, -Snl_l, trong do: p_: = [Vi) (3.59)

3.3.3. Cong nén

Vi lugng cong trong qué trinh nén duoc xac dinh theo biéu thirc:

dL = pdV

Tich phan tir dau dén cuoi qua trinh nén ta dugc cong nén L.
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C

Lac =

<

pdV (3.60)

<

Trong qua trinh nén ta co:

pV™ =p,V,* =p V* =const Tirdo tim dugc:

p—pavanl hay Va0 L, duoc:
- an ,t ay Vvao acs u’O’C.
V,
¢ dV 1
L, =p, V" |—= V, -p.V.
ac = PaVa V{an nl—l(pa e AA (3.61)

Thay paVa va pVe béng biéu thirc caa phuong trinh trang thai va m, = mg, s€ duoc:

8314.m,

- T,-T
Le= = c) (3.62)

Vi myg=mc=gee.M1(1+ Y, ), nén:

_ 83149,M,(1+7,)
ac — nl_l

(T,-Tc) (3.63)

, 1
Déi voi : DC-X: M; = .M +u—;
nl
PC-D: M; = o.M,
p V V n,-1

T =T .= -T2~ :Tlgnrl
Thay ‘¢ a D, Va ( ]
8314gctM1(1+Yr)(

Vao Ly = n -1 Ta _Tc) ta duoc:
1
Lo =- 8314'gct'M1(1+Yr)Ta(gnl—l _1) (3.64)
n, -1
pk'nv'vh 8314gctM1(1+Yr)
g oM, =PeleYe T -T
Thay: Q¢ -V 83147, Vao: L n, —1 ( a c),

duoc:
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pk'Vh (1+ Yr)
(nl _1)'Tk

P47 (et g

T.-T 3 =- . .
T]v( c a)Va Lac (nl_l)-Tk Ny-1a\&

Lac=-

(3.65)
3.3.4. Nhirng yéu té anh huwéng dén chi sé nén da bién trung binh n;

Chi s6 nén da bién trung binh n; phan anh mirc d6 trao d6i nhiét giita moi chat va
thanh xi lanh. Trong qua trinh nén néu méi chit duogc cép nhiét nhiéu hon so v&i tan nhiét,
Ny s& 1on hon ki, néu cép va nha nhiét béng nhau thi n; = ky, con néu nhiét duoc cép it hon
nha nhiét s& 1am cho n; < ky. Nhu vay bat ky mot yéu t6 ndo 1am ting phan cip nhiét luong
s& lam cho n; ting, con ting phan tan nhiét thi nguoc lai. C6 rat nhiéu yéu t6 gdy anh
huoéng té1 ny nhu tdc do dong co, phu tai, kich thudc xi lanh, trang thai nhiét ctia dong
co... Nhin chung qua trinh nén tuyét dai bd phan dong co qua trinh tan nhiét nhiéu hon.

a. Toc dé dong co n

Khi ting vong quay s& 1am ting sd chu trinh trong 1 gidy, qua d6 lam ting trang thai
nhiét cac chi tiét trong xi lanh, giam thoi gian r0 khi va thoi gian tiép xuc giita moi chét va
thanh xi lanh. Két qua tong hop cta cac yéu td trén s& 1am cho mdi chét tan nhiét it hon,
khién n; tién sat t6i k;. Nhu vay tang tdc do dong co s& 1am ting n.

Trong DC-X & ché d6 m& 100% budm ga, ap suat moi chat trén sudt duong nap déu
16n 1am nhién liéu kho bay hoi; cang ting tdc d6 dong co, thoi gian bay hoi ctia nhién liéu
trén duong nap cang it, lam ting s6 nhién lidu chua bay hoi vao xi lanh, t6i dau qua trinh
nén van bay hoi tiép s& hit nhiét ciia moi chat 1am giam n; giai doan dau qua trinh nén.
Hién tugng trén cang tdng khi cang tang n. Nhu vay trong truong hgp mo 100% budm ga,
hién tuong mét nhiét cia moi chat dau qua trinh nén do bay hoi ctia nhién liéu tao ra sé
cang nhiéu khi cang tang n. Phan mét nhiét trén g?m nhu duge bu trir hét do sb nhiét bi tan
di tir viéc tang trang thai nhiét cac chi tiét, giam ro khi va giam thoi gian tiép xtic gitra moi
chat véi thanh xi lanh gay ra két qua lam cho n; it thay d6i khi ting n.

Néu cang déng nho buém ga s& lam giam luong nhién liéu cip cho chu trinh va lam
giam &p sudt moi chat & phia sau budm ga, nhung & toc do thip van con qua trinh bay hoi
& dau qua trinh nén. Néu tang n, 4p sudt phia sau buém ga cang giam nhanh, diéu kién 4y
khién nhién liéu bay hoi nhanh. Nhu vy cang ting n cang khong c6 nhién lidu bay hoi &
dau qua trinh nén, 1am cho n; ting nhanh khi ting n. Téc d6 ting ctia n; theo n cang 16n khi
dong budm ga cang nhiéu.

b. Phu tai dong co

Khi tang tai s€ lam ting trang thai nhi¢t va nhiét do trung binh cua thanh xi lanh, qua
d6 1am tang nhiét luong cip cho méi chat & dau ky nén va giam tan nhiét & cudi ky nén,
két qua 1am tang n;. Anh huong ké trén cua tai toi ny cia DC-D rat nho nhung thé hién rat
khac nhau d6i véi BC-X. Khi chay ¢ téc do 16n, tai ciia PC-X gy anh hudng it téi ny. O
toc do thap tai gy anh hudng 16n téi ny, vi khi dong nho buém ga ma n thap s& c6 nhidu
xang chua kip bay hoi di vao xi lanh & dau qua trinh nén (vi duong nap it duoc siy nong,
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tbc d6 moi chat lai thip, xing khé bay hoi). Néu ting n s& lam ting nhanh d6 chan khong
phia sau buém ga, cai thién diéu kién phun toi va bay hoi cua xing, khong con xing chua
kip bay hoi & dau qua trinh nén (¢ n = 2.000 vong/phit va 2.200 vong/phut).

C. Tinh trang ky thudt

Néu pit tong — xi lanh mon nhiéu s& lam ting lot khi, gdy mét nhiét lam giam n;. Co
mudi than bam trén dinh pit tong, V., hoac co6 16p can bam trén mat tiép x0ic v&i méi chat
1am mét cua xi lanh s& 1am ngén tan nhiét ctia moi chit, 1am ting n;.

T4t ca cac bién phap nhim giam nhiét d6 trung binh cua xi lanh: ting toc d6 tuan
hoan cta nude 1am mat, 1am mat dinh pit tong... déu 1am giam n;. Néu ting ty sb nén sé
1am tang pc va T do d6 s& 1am ting phan nhiét tan cho xilanh va lam giam n;.

d. Kich thudc xi lanh (duwong kinh D cta xi lanh va hanh trinh S cua piston):

F
r _Im X 1iA \ fh xR s n L. )
Ty s6 v (trong d6 Fim, Vi 1a dién tich lam mat va thé tich cong tac cia xi lanh) ty
h

A A e O 1A ex < 1a Ar A 11 s s A 1 s
1€ thuédn véi D do d6 lam tang D s€ lam cho moi chat khé tan nhié¢t hon qua d6 lam tang
ny.

Fin
Vi

A \ S A . \ r ~ A -
Néu Vi = const trong truong hop D > 1 néu giam nho do n; s€ tdng, néu tang

S a .o :
D két qua s€ nguoc lai.

e. Ché do lam viéc cua dong co

Céc ché d6 1am viéc khong dung (ché do chuyén tiép) ctia dong co khi ting tai hodc
tang tdc déu c6 ny nho hon véi ché do dung. Su sai khac 16n hay nho cia n; phu thudc vao
gié tri gia toc. O cac ché do giam tai hodc giam tdc thi ny 1én hon so vai ché do dimg.

3.3.5. Chon ty s6 nén

Ty s6 nén 1a mot trong nhirng thong s6 két cdu quan trong, né anh huéng nhiéu dén chi
tidu kinh té k¥ thuat ciia dong co. Vé mat 1y thuyét khi tang ty sé nén thi cong suat va tinh
kinh t& dong co ting, nhung s& lam ting ton thit co gidi, giam tudi tho va sinh cac hién
tuong chay khong binh thudng trong dong co xing, nén viéc ting ty sd nén chi co loi trong

mot pham vi nhét dinh. Do vay tuy thudc vao timg loai dong co dé chon € cho hop 1y.

a. Boi voi dong co xang:

Twr cong thirc tinh M = 1- F ctia chu trinh cip nhiét dang tich thiy rang: giai

phap chinh 1am ting 77, 1a nAng cao € . Lich st phat trién DC-X da chi ring: mudn ning
cao tinh ning PC-X khong thé tach khoi cac giai phap nham ting € . Tang € khong chi
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lam ting pc va T, tao diéu kién tot dé hoa khi dwoc chdy nhanh, rat ngin thoi gian chay
lam cho ap suét cuc va nhiét do cuc dai cua chu trinh dugce xuét hién gén DPCT ma quan
trong hon 12 khi ting €, cong suit va hiéu suét cia chu trinh déu ting. Mit khac ning
cao € co thé mo rong pham vi st dung thanh phﬁn hoa khi, s€ c6 lgi cho viéc str dung
hoa khi nhat.

Tuy nhién khi ting € , mic du téc d6 chay duoc gia ting, nhung do nhiét do cudi qua
trinh nén cao lam ting khuynh huéng tu bdc chay cta hoa khi & khu vuc cach xa buzi,
tham chi con lam cho s6 hoa khi trén tuy bdc chay khi mang lira chua lan tran t6i sinh chay
kich nd. Vi vay, € dugc x4c dinh bdi cac yéu td két cu va van hanh nhu: Tinh cao téc,
ché @6 phu tai, phuwong phap hinh thanh hén hop, vét liéu ché tao, hinh dang budng chay,
kich thudc xi lanh... Nhung tri s6 dctan 1 yéu td quan trong nhat anh hudng dén kich no,
tri s6 dc tan cang thap khuynh huéng kich nd cang 16n, ty sé nén cho phép cang thap. Vi
vay nang cao tri s6 ¢ tan cuia xang 1a tién dé dé ting ty s6 nén va giam khuynh hudng kich
nd, dong thoi co budng chay hop 1y s& nang cao kha ning chéng kich n.

Tom lai, € ctia PC-X phu thudc vao sd dctan ciia nhién liéu va tinh ning chéng kich
n6 cta budng chay. Thong thuong € chon qua thir nghiém, tirc 1 sau khi d& chon nhién liéu
va hinh dang budng chay thich hop, phai dung € tuong dbi 16n voi diéu khién khong dé xay
ra chay kich nd manh. Mit khac chon € con phai két hop voi diéu kién st dung. Néu 6 t6
ding hop sé co khi lac bit dau lan banh tc d6 dong co rat thip can c6 momen 16n (tuc 1a
sau khi bat dau lian banh, dong co phai hoat dong & toc do thap va tai 16n), nhung ché do
thuong dung cua 6 t6 1a tai vira va tai nhé. Do do phai dung bién phép danh Itra mudn hon
khi chay ¢ toc do thp va tai 16n nham giam khuynh huéng kich nd (khi chay ¢ tai vira va toc
d6 cao lai dua vé goc danh Itra tot nhat), tirc 13 c6 thé tang ty sd nén cao hon mot chut so véi
gi6i han chay kich n6 khi chay & tai 1on toc do thap, nhd d6 s& 1am tang hiéu suat (giam tiéu
hao nhién liéu) cho nhimg ché do 6 t6 thuong hoat dong. Néu dung bién momen thuy luc,
sau khi 6t0 bét dau lan banh toc d6 dong co ¢6 thé tdi n = 1.500 — 2.000 vong/phut, toe do sir
dung thudng xuyén 1a trén 2.000 vong/phut, trong truong hop nay c6 thé ting £ dé lam ting
tinh nang dong luc va tinh kinh té cta 6 t6, di rang c6 thé xay ra chay kich nd khi chay cham
va tai 16n, nhung day khong phai 1a ché do thuong ding ctia 6 to, vi vay nhin toan bd qua
trinh str dung 6 t6 anh hudng ctia né khong 16n 1am.

Do tinh ning cua xing ngiy cang cao, cac loai V¢ ngdy cang cai tién, hién nay trén
pham vi quéc t& € ciia 6 to du lich phd bién1a ¢ € =9, ciia dong co 6 t6 tai € = 8. Ciing
can hiéu rd 1a néu € > 10 loi ich vé cong suét va tinh kinh té dem lai khong nhiéu, nguoc
lai n6 tao nén rat nhiéu khuyét diém gay chdy kich n6 va chay sém. Vi vay 10, 15 nim tr&
lai ddy € cta PC-X ¢ nhiéu nude déu giam téi 9 va dudi 9, nhiéu nude di cadm dung xing
pha tétraétil chi.

Gia tri & dam bao sao cho T cudi qua trinh nén thip hon T d¢ tu chay cua nhién

li¢u, khong phat sinh ra c4c hién tuwong chay khong binh thuong.

b. Poi véi dong co diesel:
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Ty sb6 nén c6 gia tri sao cho nhiét d6 cudi qua trinh nén phai dam bao cho hdn hop tu

bdc chay & moi ché do lam viéc va moi nhiét do méi trudng. Nghia la: T, > 750—800K .

Nhi¢t d§ nay 16n hon nhiét do tu chay ctia nhién li¢u tur 100 - ZOOOC, mat khac € phu

thudc vao phuong phap hinh thanh hoa khi ctia dong co dam bao cho dong co duoc khoi

dong d& dang khi may lanh. Ty sd nén thip nhit tir 13 — 16 dung trén DC-D phun nhién
I:Im

lidu truc tiép va co V_ nhoé. Véi € = 17 — 21 dung cho loai budng chay ngan cach (budng
h

chay du bi, budng chay xoay léc...). Co trudng hop € = 27 - 29 dung cho dong co da

nhién lidu. Cac gia tri € ké trén vuot xa € c6 loi nhét (tir 11 — 12 don vi).

Khi chon € cho PC-D cén tinh dén kich thude xi lanh, vat liéu lam pittong va xilanh,
ché d6 toc do va tai ctia dong co... Pong co cang nho, dung hop kim nhe va chay & tai nho
cang phai ¢c6 € 16n; nguoc lai ddng co cang 16n, pit tong va ndp xi lanh lam bing gang,
thuong lam viéc ¢ tai 1on thi € phai nho.

Tri s6 € cta mot s6 loai dong co nhu sau:

DC-D tau thuy, tau hoa, tinh tai:

€
- Pong co thap tdc 13-14
- Pong co tdc do trung binh 14 -15
- Pong co cao tbe 14 -18
- Pong cao tdc tang ap 12-13
Pong co 6 td, may kéo :

-bC-X 6-12

- PC-D budng chay théng nhit 13- 16
- PC-D budng chiy ngin cach 17 - 20

3.4. QUA TRINH CHAY
3.4.1. Qua trinh chay trong dong co xing
Qua trinh chay bat dau tir ngudn lira xuat hién & cyc bu gi trong méi truong hoa khi
déu duogc hoa tron trude, sau d6 xuat hién mang Itra lan truyén theo moi hudng téi khap
khong gian budng chay. Trong qua trinh chdy hoa nang cta nhién liéu duoc chuyén thanh
nhiét ning 1am ting ap suit va nhiét d6 moi chat. Nhién liéu duoc chdy cang kiét, kip thoi
thi ning luong nhiét nha ra dugc chuyén thanh cong cang t6t 1am ting cong suit va hiéu

suat dong co.

a. Qua trinh chay binh thuwong trong dong co xang.
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Hinh 3.6. Qua trinh chay binh thwong trong ddng co’ xang

|- Chay tré 1. Panh lira
I1- Chay nhanh 2. Hinh thanh mang Itra trung tam
I11— Chay rot 3. Ap suét 16n nhét p,.

C6 nhiéu phuong phap nghién ciru qué trinh chay trong dong co, thuong dung nhat 1a
sir dung d6 thi cong p - @, tlrc 1a d6 thi thé hién bién thién ciia ap suét p trong xi lanh theo
goc quay truc khuyu @ . Trén nap xi lanh lip mot bo phan cam bién p, ¢ dit trén truc
hoanh, dao dong ky ghi lai sy bién thién cta p theo ¢ . dwa vao bién thién cua p =f(¢), co
thé biét dugc dién bién ciia qua trinh chay. Phuong phap nay tuy khong cho biét 1 co 1y
clia qua trinh chay ciing nhu tinh hinh lan truyén mang lira, nhung cho biét rd hiéu qua ctia
qué trinh, vé mat k¥ thuat thi day 1a mot phuong phép hiru higu, don gian. Ngoai ra con
ding phuong phap chup anh nhanh qué trinh chdy, dwa vao mét ddy cac birc anh lién tiép
chup dugc s& biét dugc tinh hinh tién trién ctia qué trinh chay trong xi lanh.

D6 thip - @ dién hinh ciia qué trinh chay binh thudng thé hién trén hinh v&, diém 1 —
bt dau danh lura, cach DCT mot goc 0 duoc goi 1a goc danh lira sém; diém 2 — 1a diém
duong ap suat chay tach khoi dudng nén; diém 3 — 1a thoi diém dat ap suét cuc dai. Piém
Pmax V& Tmax khong trung nhau. Piém dat nhiét do cuc dai thuong xuat hién mudn hon. Dya
vao dic trung bién thién p = f( ¢ ), nguoi ta chia qua trinh chay cia DC-X lam 3 thoi ky.

* Thoi ky chdy tré I: (tir diém 1 — 2), tinh tir luc danh ltra d&én lac ap suit ting dot ngot.
Trong thoi ky nay 4p suét trong xi lanh thay doi tvong ty nhu truong hop khong danh lira,
qua mot thoi gian ngan dén lac xuat hién ngudn loa dugc goi 1 mang lta trung tim. Thoi
diém xuat hién mang ltra trung tim khong nhat thiét tring v6i thoi diém ting dot ngdt cua
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ap suat. Thong thuong mang lira trung tm xuat hién trudc mot chut so voi thoi diém ting
d6t ngdt cua ap suat. Nhung dé don gian khong can phan biét 1 2 diém nay.

Phén tich thoi ky chay tré thiy rang, sau khi bu gi dé bat tia lira dién, hoa khi trong xi
lanh khong chdy ngay ma phai thuc hién mdt loat phan ing so bd tao nén san vat trung
gian v.v... Trong thdi ky nay nhiét luong nha ra cia cac phan tng rat nho, vi vay khéng
thiy rd su khac biét ciia nhiét d6 va ap suit so véi trudng hop khong danh lia.

Thoi ky chay tré dai hay ngan phu thudc vao nhiéu yéu td: tinh chét trang thai (ap
suét, nhiét dd) cua hoa khi trudc khi danh Ira, ndng luong cua tia Itra dién ...

Giai doan nay khong dai 1am duoc tinh bang goc quay truc khuyu @; hodc tinh theo
P

thoi gian T v&iquan hé: T = ——
6N
* Thoi ky chdy nhanh II: Puoc tinh tir diém 2 dén diém 3 (diém c6 pmax). Thoi ky nay
cling twong ung véi thoi ky lan truyén mang lira tinh tir lac xuat hién mang lta trung tim
t6i khi mang ltra lan truyén khap thé tich budng chay. Mang lira cia PC-X hau hét 1a mang
Itra chay rdi. Trong qua trinh lan truyén mang lira c6 dang mit ciu nhap nho 16i 1dm. Trong
thoi ky ndy mang lta lan truyén véi toc do ting dan, hoa khi trong xi lanh ¢6 phan tGng 6xy
hoa ngay cang manh liét va nha ra mot s6 nhiét lugng 16n, trong khi dung tich trong xi lanh
thay doi it 1am cho ap suit va nhiét do6 moi chat ting nhanh. Thoi ky chay nhanh 13 giai
doan chay chinh ciia qua trinh chay, phan 16n nhiét lugng nha ra trong giai doan nay; quy
luat nha nhiét s& quyét dinh viéc ting ap suét, tic 13 quyét dinh kha ning ddy pittong sinh
cong, vi vay thoi ky ndy c6 ¥ nghia quyét dinh t6i tinh ning ctia DC-X.

Nhin tir khia canh nang cao hiéu suat nhiét ctia chu trinh, thi can thoi gian chdy cang
nhanh cang t6t. Mudn it ngin thoi gian chdy phai ning cao toc do chay, 1am cho ap suat
cuc dai va nhiét do cuc dai xuét hién tai vi tri gdn DCT, khién s nhiét lwong nha ra duoc
loi dung day du, lam ting cong suat va hiéu suat dong co.

Khi phan tich qua trinh chay can phan biét rd hai khai niém: téc do lan truyén mang
lira S, (m/s) va tdc do chay U (kg/m%s). S, thé hién tdc do chuyén dich cia mang lura theo
phuong phap tuyén, con U thé hién khdi lugng hoa khi dugc mot don vi dién tich mang lira
dbt chay trong mét don vi thoi gian. Chiing ¢6 méi quan hé nhu sau:

u=7Y.5 (3.66)
Trong d6: ¥ - khéi luong riéng cua hoa khi (Kg/m?).
S6 nhiét lvong Q nha ra trong mot don vi thoi gian:

Q=UFr.Qu= VY .S.Fr.Q: (Kfs); (3.67)
Trong d6: Fr — dién tich mang lira (m?);

Q: — nhiét tri cta hoa khi (KJ/Kg).
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Tir d6 thdy rang quy luat nha nhiét cua thoi ky chdy nhanh, tic quy luat bién thién
cua Q phu thudc vao tdc do lan truyén mang ltra S,, dién tich mang lra Fr va mat do moi
chat v . Mang ltra lan tran cang rong, y cang 16n vi lac Ay s6 hoa khi chua chay phai chui

su chén ép ctia phan da chay gay ra. S6 hoa khi chay cubi ciing bi chén ép t6i 7 — 8 lan.

Truong hop chay binh thuong, tdc d6 lan tran mang lira vao khoang 10 -30 m/s, dién
tich mang lira thay ddi theo quy luat phan bé dung tich cua Ve, dic diém luu dong ctia moi
chat, vi tri dit bu gi v.v... Hinh 3.7 gi6i thiéu so dd phan bd nay va téc do lan tran mang
Itra. So d6 a v6i Sy < 16 m/s, so d0 b voi S, t6i 45 m/s. Toc do lan truyén va dién tich
mang ltra cang 16n s€ lam cho tdc do chay, tdc do nha nhiét, ap suét va nhiét do ctia moi
chét trong xi lanh trong thdi ky chay nhanh ting 1én cang nhiéu lam cho cong suét va hiéu
sudt dong co cang duoc cai thién hon. Tuy vay tdc d6 chay khong thé 16n qua néu khong sé
lam tang nhanh t6c d6 ting 4p suat, gay va dap co khi, ting tiéng on 1am cho hoat dong cia
dong co trd nén thd bao, gay ting mai mon chi tiét va giam tudi tho sir dung ctia dong co.

a)  Tia dEn 2070 8

_ 120 77104/:5”—20"
35 115 207

Hinh 3.7. So' @6 phan b6 mang lira va téc dd mang lira

a) Chuyén dong dong khi yéu; b) Chuyén dong xoay manh ciia dong khi.

Téc d6 ting ap suit trung binh )'t dugc thé hién qua:

p3_p2 _Ap_}\‘
=y
P;—¢, A

(MN/m? d6 goc quay truc khuyu) con gia tri tirc thoi 1a

d .
ﬁ Thong thuong phai han ché 7\‘t trong gi6i han (1,75 — 2,5).10° Pa/dd goc quay truc

khuyu, mét khac phai diéu khién dé pmax (diém 3) duoc xuét hién sau PCT khoang 10 -15°
g6c quay truc khuyu, lic 4y dong co s& chay ém, nhe nhang va co tinh ning dong luc tot.

* Thoi ky chdy rét III: Puge tinh tir diém 3 (diém dat pmay) tro di mic du cudi thoi ky
II mang lira dé lan tran khip thé tich budng chay, nhung do hoa khi phin bd khéng that
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déu, diéu kién ap suat va nhiét d6 ¢ moi khu vuc trong budng chay khong hoan toan giéng
nhau, nén c6 nhitng khu vuc nhién liéu chay chua hét. Trong qué trinh gidn no, do diéu
kién hoa tron thay ddi s& 1am cho s6 nhién liéu chua chay duoc hoa tron va bdc chay tiép
tao nén thoi ky chay. Trong thoi ky nay, nhiét lugng toa ra twong ddi it, dung tich xi lanh
dong co lai ting nhanh nén 4p suét trong xi lanh anh s& giam dan theo goc quay truc
khuyu. Thoi ky chdy rét dai hay ngan 1a phu thudc vao sé luong hoa khi chay rét, nhin
chung déu mong muén rut ngin giai doan chay rét. Nhung ciing c6 trudng hop chay rét
con kéo dai sang ca qua trinh thai, thAm chi dén khi bit dau qua trinh nap cua chu trinh ké
tiép, khi chay dang chdy con chui vao dudng nap d6t chay hoa khi tai day, d6 1a hién tuong
hdi hoa & DC-X (nd trén duong dng nap). Néi chung thoi ky chdy rét cua DPC-X déu ngan.

Giai doan nay dai hay ngén phu thudc vao mirc do xoay lé¢c cua khi & cudi qua trinh
chay, thanh phan «, goc danh lira som. Giai doan nay kéo dai 1a bat lgi, néu @ qua nho
hodc qué 16n déu lam cho giai doan nay két thiic cham.

b. Nhitng hién twong chay khong binh thuong trong DC-X
* Chay kich né

Khi chay kich n6 ngoai viéc giy tiéng gd kim loai, do nhiét do cao (c6 khu vuc lén
t61 4000°C), CO, va san vat chay con bi phan hiy thanh CO va NO hodc mudi C v.v... lam
xuat hién khoi den va tan than dé mot cach gian doan trong dong khi xa. Do truyén dong
qua lai ctia song ap suét, kich n6 da gdy pha hoai bé mit xi lanh, cling nhu 16p dau nhon
phu trén bé mat nay. Két qua sé lam ting tan nhiét cho thanh xi lanh, lam ting nhiét cac chi
tiét trong budng chay, hé thong lam mat trd nén quéa ndng, dong thoi gia tang ton that nhiét.
Vi vay khong cho phép dong co hoat dong 1au ¢ trang thai ndy, néu khong chang nhiing
cong suét, hiéu suét (tinh kinh té) ctia dong co s& kém ma con giy chay pit tong, xu pap,
1am hong bac, pha v 16p cach dién ciia bu gi v.v... Nhung néu chi chay kich nd nhe trong
thoi gian rat ngan, sé khong gay tac hai rd rét dbi voi dong co.

a) 4 CT b) #
Hinh 3.8. Chay kich né dong co xing
a) Pothip—V; b) Pothip- @
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Cdc nhdn t6 gdy danh huéng dén chdy kich né: Co rat nhiéu nhan t6 anh hudng toi
kich nd. Dé tién phan tich c6 thé 1y giai viéc phat sinh kich nd nhu sau: sau khi da bat tia
Iira dién, mang lira trung tAm bat dau lan truyén, ddng thoi x4y ra phan tng phia trudce
mang ltra ctia phan hoa khi chua chay, nhitng phan tmg trén 14 tién dé chuan bi phét hoa .
Néu goi t; 13 thoi gian lan truyén mang lira (tinh tir lic mang ltra trung tAm bt dau lan dén
khi mang lira lan hét V.) va t, 13 quang thoi gian tir lic mang ltra trung tAm bét dau lan, t6i
khi hoa khi chwa chay tu phat hoa. Néu t; < t, s& khong co kich nd, con néu t; >t s& gy ra
kich nd. Nhu vay c6 thé thiy rang: bat ky mot nhan t6 nao 1am giam t; va lam ting t, déu
1am giam khuynh huéng kich nd va nguoc lai cac nhan t6 1am ting t;, giam t, déu lam ting
khuynh huéng kich nd.

Vi vay c6 thé thdy rang rit ngan hanh trinh lan trin mang ltra cling nhu tang toc do
lan truyén mang lira déu lam giam ty; giam nhiét do hodc ting ham lugng khi sét ciia phan
hoa khi & khu vuc cudi hanh trinh mang lura déu lam cho hoa khi tré thanh qua dam hoac
qué nhat, gy tac dung tuong tu nhu sir dung nhién liéu c6 sb oc tan cao, lam tang ty. Co rat
nhiéu nhan t§ dé thyc hién cic yéu cau trén nhung nhitng nhan t chinh gdm: pham chat
nhién liéu (sé oc tan), €, cAu tao Vo, thoi gian danh Itra, thanh phén hoa khi, va ché do lam
viéc cua dong co thé hién qua tdc d6 va ché do tai cua dong co... Khi da chon €, thi trj )
Oc tan c6 anh hudng quyét dinh ddi vi sy phat sinh cling nhu cudng d6 cta chay kich nod.

* Chady sém (hodc danh lira bé mét): Chiy sém xay ra trudc khi bu gi bat tia lira dién,
lam sai quy ludt chay binh thuong cua dong co. C6 hién tuwgng nay vi xuat hién nhiing
diém hodc mit néng ryc trong budng chay, phan 16n do muoi than tich nhiét trén tan xu
pap thai hoac cuc bu gi.

P
P
’-\
\-
Vc V A A il A = L
40 20 0 20 40 60 ©
a) b)

Hinh 3.9. Hién twgng chay sém djng co’ xing

a) Chay sém; b) Nhiéu chu trinh chay som lién tiép
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Dic trung bén ngoai cua hién turong chdy sém ciing gidng nhu chay kich nd, khong
nhitng gy tiéng gd kim loai manh (tiéng g& do chdy sém tao ra hoi trim duc) ma con
lam cho 4p suét ting cao, giy ting phu tai cac chi tiét trong dong co, rat ngin tudi tho sir
dung, do d6 ciing 1a hién twong khong mong mudn xay ra trong DC-X. nhung chay sém
va chay kich nd 1a hai hién twong khac nhau. Chay sém la do két qua cham chay ctia hoa
khi cia mot diém hodc mot dién tich nhé nong ruc tao ra, néi chung chay som xuat hién
trude lac bat tia lira dién, va khong tao ra song ap suat, con chay kich nd 1a két qua caa
su tu phat hoa ctia phan hoa khi ¢ khu vuc cudi hanh trinh mang ltra, khi mang lira chua
lan t61i, do bi chén ép ngay cang manh cta nhirg pha n méi chat da chay tao ra; chay kich
nd xuét hién sau khi d3 bat tia ltra dién va chay kich nd tao ra séng ap suit truyén qua lai
trong xi lanh dong co.

C6 rat nhiéu nguyén nhan giy ra chay som, nhu: cdu tao dong co (hinh dang budng
chay, ty s6 nén, vat liéu ché tao.. .), tinh trang st dung, loc nhién li¢u, loai dau bdi tron...
tat ca cac yéu td lam tang ap suét va nhiét d6 méi chét trong xi lanh, thuc déy tao mudi
than hodc hinh thanh cac diém, cic bé mit nong ryc bén trong V. déu 1a nhiing nguyén
nhan gdy chay sém.

Thuc té st dung dong co cho thdy, cac loai dong co xang it cudng hoa, thudng it xay
ra hién tuong chay som. Nhung gin day do sy phat trién cia dong co xing, xe du lich cong
suét lom, ty s6 nén cling nhu tde do dong co dugc cuong hoa nhiéu thi xuét hién nhiéu van
dé méi, phén 16n déu lién quan dén hién tuong chay sém, dugc chdm chdy qua cac mat
hodc cac diém nong ruc trong budng chay. Cac dong co ma ty sé nén vuot quéa 9, khi xuat
hién cac mit nong ryc trong xi lanh cang d& xay ra chay som, ma chay sém 1a hay gian tiép
gy ra chay kich nd, kich nd lai xuét hién thém nhiéu mit noéng ruc tao nén chay sém manh
liét hon. Hai hién tugng trén thuc day 1in nhau tao nén “kich nd manh”, gay tiéng g& danh
sic, nguy hai 16n hon kich no théng thuong. Véi dong co ty s nén trén 9,5 chi can xuét
hién mot 16p mudi than mong trén dinh pit tong hodc thanh budng chay s& gay ra mot loai
danh lira bé mat (chay sém) khac 1am cho téc do tang, ap suét gia ting tao nén tiéng gd
thp tan khoang 1.000Hz hinh thanh hién tuong “gd ning”. Hién tugng “gd nang” thuong
Xéy ra & toe do cao, gdc danh Itra sém va hoa khi hoi dam. Sau khi lam sach 16p mudi than
c¢6 thé 1am mat hién tuong “gd ning”. Vi ty sb nén cao hon nita, trong xi lanh dé tao nén
hién tugng hi¢n tugng danh lura bé mat duoc goi l1a hién tuong “gd am”, lac éy ap suét cuc
dai va toc d0 tang ap sudt cang 16n hon. Ciing nhu hién twong “gd niang” ké trén, do 1a
tiéng go thap tan nhung manh 1liét hon so véi: G& ning”. Nguoi ta thuong nham 13n coi
tiéng “gd am” chu yéu do dao dong cua truc khuyu va cta nhitng chi tiét khac tao ra. Hién
tuong: g0 am” thuong xuét hién khi chay o tdc d6 cao va phu tai 1on. Khac véi hién tugng
“gd ning” ké trén, hién tuong “gd am” c¢6 thé xuat hién khi khong c6 mudi than trén thanh
budng chay.

2 (13 29 (13

Tat ca nhitng hién twong “kich nd ning”, “gd nang”, “gd am” ké trén déu giy tac
dung pha hoai 16n d6i voi dong co. Vi vay, co thé ndi, hién tuong cham chay tir bé mit
nong (chay som) ciing 1a mot tré ngai chinh ddi voi viéc nang cao tinh ning ciia dong co
xdng can duoc tiép tuc nghién ciru khic phuc trong tuong lai.
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Qua nghién ctru thay rang: Panh lira bé mat va tinh chat cta nhién liéu c6 quan hé
nhét dinh vé6i nhau, vi du: Nang cao tri s6 ocC tan béng cach dung nhién li€u c6 nhiéu thanh
phan cac bua thom, mic du chong kich nd t6t, nhung chdng “gd ning” va “gd am” lai rat
kém. Dic biét khi dung xing pha chi (tétraétyl -i chi) thi khuynh huéng danh lira bé mit
cang 16n, vi loai nhién liéu nay s& lam ting ham luwong mudi chi chira trong 16p mudi than
dong trén thanh budng chay. Mdi chi c6 thé kich thich phan tng 6 xi hoa cua cacbon. Thuc
nghiém con phat hién néu nhién liéu c6 thém phu gia chtra P (phdt pho) s& 1am cho mudi
chi tr& thanh mubi phdt pho, va lam giam khuynh huéng danh lira bé mit. Tuy vy giai
phap trén sé& lam ting nhiéu gia thanh nhién liéu nén chua thuc hién dugc.

* Nhitng hién twong chay khong binh thuwong khdac

Rat khé tat mdy khi ngat dién: tat dién rdi dong co van lam viéc mot thoi gian & ché
d6 khong tai, voi tiéng gd may rat danh va khong 6n dinh. Hién tuong nay xay ra la do €
cao 1am cho hoa khi tu bdc chay khi nén, vi p va T cudi ky nén dam bao cho thoi gian chay
tré ctia hoa khi ngan hon thoi gian luu lai coa hoa khi & trang thai chiu nén trong xi lanh,
khi n = 200 -300 vg/ph. Néu ldy khoang thoi gian chiu nén ciia hoa khi trong xi lanh twong
ung véi thoi gian cla 40° goc quay truc khuyu (+ 20° v& 2 phia ciia DCT theo goc quay
truc khuyu thé tich it thay doi) thi thoi gian chay tré ké trén cia hoa khi khong qua 30. 107
s: néu dung nhién liéu co ¢ tan 60, thi tuong ung voi nhiét do nén khoang 3750C, o0 T nay
thoi gian chay tré khong phu thudc vao p, vi vy ngay ca khi dong hét buém ga, néu nhiét
d6 cudi ky nén 16n hon 375°C ciing khong tat may dugc.

V6i € cao, thi nhiét do 375°C cudi ky nén co thé dat dwoc ngay khi chay & tbe do
thap. Khi chay ¢ toc d6 thap, chuyén dong réi ctia hoa khi trong xi lanh rat yéu lam cho 16p
hoa khi sat véi thanh xi lanh c¢6 nhiét d6 xap xi nhiét 46 vach, thuong khong nhé hon 80°C
hodc 350K. Néu €= 8 va chi sb nén n; = 1,3 thi T, = 658K = 385°C. Nhu vy mudn tit
may phai cat nhién liéu nho mot co cu riéng trén ho ché hoa khi.

No trén 5ng xa: La do c6 hién tugng bo ltra cia mot vai xi lanh, tao nén sy ton tai
cua hoa khi chua chay trén duong thai va trong binh tiéu am, s6 hoa khi trén lai duoc cham
chay boi khi thai ctia cac xi lanh khac, néu hién twong chay rét ctia cac xi lanh nay kéo dai
t6i dau qué trinh thai. Nhu vay, vé thuc chat cia hién tugng nd trén dudng thai 1a két qua
ctia viéc boc chay cua sd hoa khi ton tai trén duong dng thai — Mudn khéc phuc hién tugng
trén can diéu chinh lai bo ¢ hé hoa khi dé khic phuc tinh trang hoa khi qua dam hodc qua
lodng gy kéo dai hién twong chay rét, dong thoi phai kiém tra bao dudng hé thong danh
lra nham khéc phuc hi¢n tuong bo Itra.

c. Nhitng yéu t6 chinh dnh huong dén qud trinh chéy trong dong co xang
* Anh hieong cua chat lwong hoa khi dén qud trinh chdy

Thanh phan hoa khi: Qua trinh chay c6 thé chay kiét va kip thoi hay khong phu thudc
vao toc do lan truyén mang lira. Nhan t6 gdy anh huong chinh dén toc d6 lan truyén mang
lira 1a thanh phan hoa khi.
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Két qua thuc nghiém cho thay: thanh phan hoa khi khac nhau s& cho téc do lan tran
mang lua khac nhau, véi o = 0,85 -0, 95 tdc do lan tran mang lura cao nhét, ap suét cuc
dai p; VA Trax Cling 16n nhit, do d6 cong suit dong co cao nhat. Thanh phan trén cua hoa
khi dugc goi 1a thanh phan cong suit. Néu hoa khi nhat hon (so voi o = 0,85 — 0, 95), toc
d6 lan tran mang ltra giam bét nén cong suit dong co giam dan. Nhung do nhién liéu chay
kiét hon (vi c6 du Oy) nén hiéu suit cao hon. Khi O = 1,05 — 1,10 nhién liéu chay hoan
toan, hiéu suét dat cao nhat, vi vay O = 1,05 — 1,10 duoc goi 13 thanh phan tiét kiém. Tiép
tuc 1am nhat hoa khi tic 1a khi o > 1,05 — 1,10, néu ¢ giai phap thich hop, dam bao cho
hoa khi chay kiét, thi hiéu suat loi dung nhiét van co thé tiép tuc ting. Nhung noi chung
hoa khi cang nhat, tbc d6 lan truyén mang lira cang giam, toc do chay cham chap, ting
phan chay rdt, hidu sudt giam. Néu hoa khi qua nhat, thoi gian chay rét s& kéo dai t6i cudi
ky thai c6 thé gay nén hién twong hoi hoa. Néu hoa khi nhat hon nita 1am cho khoang cach
giita cdc phan tir nhién liéu qua 16n, khién mang lira khong thé lan tran trong hoa khi, dong
co hoat dong khong 6n dinh tham chi gy bo lra va chét may. Do d6 O = 1,3 — 1,4 1a gi6i
han ctia thanh phan hoa khi dam bao hoa khi c6 thé lan truyén. Tuong ty nhu vay néu hoa
khi c6 thanh phan ddm hon o = 0,85 — 0, 95, do téc d6 lan tran mang lra giam sut 1am
giam cong suat, va do nhién liéu khong chay hét ting 1én, nén lam ting luong nhién lidu
tiéu hao. Khi OL = 0,4 — 0,5 do thiéu 6xy tram trong, khién hoa khi khong chay duoc, d6 1a
giéi han trén cta thanh phan hoa khi dam bao cho mang lira lan truyén dugc. Bén ngoai 2
giéi han trén, mang lira khong lan truyén dugc, tirc 13 hoa khi s& khong chay. Trong st
dung thuc té dé dat do tin cady cua dong co khi hoat dong, thanh phén hoa khi thuc té
thuong nam trong giGi han tir 0,8 — 1,2.

Thanh phan hoa khi ciing gay anh hudng rd rét t6i kich nd. Khi hoa khi c6 o = 0,85
— 0, 95 toc d6 lan truyén mang lira 13 16n nhat va cho T va p cao nhit & cudi ky chay
nhanh. Lic ay thoi gian chay tré cta s6 hoa khi & cubi hanh trinh mang lira ciing ngin
nhét, do d6 voi oo = 0,85 — 0, 95 thi khuynh hudng giy kich nd ciing 16n nhéat. Khi xut
hién kich nd, bat ky giai phap nao lam cho hoa khi ¢am 1én hay nhat di (lam tang t,) déu co
tac dung diéu khién kich nd. Nhung néu diéu khién cho hoa khi dam 1én s& gay ton nhién
li¢u, 1am nhat hoa khi s€ lam gidm cong sut dong co.

Dong co 6 t6 chi hoat dong & tai nho va vira, chi khi 1én dbc va khi can khic phuc luc
can 16n cua mat duong méi can phat cong suét 1on nhét. Dé thich tng véi diéu kién hoat
dong trén, hé théng phun chinh ciia ché hoa khi can cung cép nhién liéu c¢6 thanh phan tiét
kiém nhat. Chi khi gn véi ché d6 toan tai méi dung co cau 1am dam (co cdu tiét kiém) cap
thém nhién liéu dé cho hoa khi dam 1én t&i thanh phan can thiét.

Phén phéi hoa khi vao cdc xi lanh: Trong dong co nhiéu xi lanh chat lugng hoa khi
con lién quan dén su phan phdi s6 lwong va thanh phan hoa khi vao cac xi lanh. Néu phan
phdi khong déu vé s6 luong ciing nhur thanh phan hoa khi thi cic xi lanh cia dong co
khong thé cting mot lac déu sir dung hoa khi co thanh phan cong suét hodc thanh phan tiét
kiém nhat, do d6 1am giam cong suit va hiéu sudt dong co. Phan phéi khong déu 1a do hoa
khi ning kho bay hoi, thanh phan nay lai d& kich nd, vi vay viéc phan phdi hoa khi khong
déu s& lam tang khuynh hudng kich né & mét vai xi lanh.
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Trong PC-X, bay hoi cua nhién li¢u va hinh thanh hoa khi phén 16n duoc thuc hién
trén dudng nap, vi vay viéc phan phdi déng déu vé sb lugng ciing nhu thanh phan hoa khi
phu thudc chinh vao cAu tao, tuc 13 hinh thic phan bd duong nap.

* Anh hieong cia téi qud trinh chday, Gom cé: gbc danh lira som vi tri dat bu gi, loai
bu gi, nang luong tia ltra dién...

Anh hieong ciia géc danh lira sém: Goc danh lira sém anh huéng rat 16n t6i tinh kip
thoi ciia qua trinh chdy. Gia trj tot nhit cia gbc danh lira sém O phu thudc vao tinh chat
nhién liéu, tdc do va phu tai dong co. Néu 6 qua 16n, tuc bat tia Itra dién qua sdém nén phﬁn
hoa khi boc chay truée DCT, khong nhitng lam cho ap suét trong xi lanh ting 1én qua som,
ma con lam ting ap sudt cuc dai khi chay, vi vay lam ting phan cong tiéu hao khi nén va
lam gidm cong gian nd cua khi chdy. Mat khac do danh Itra qua sém lam cho nhi¢t d§ cta
hoa khi cta khu vic cudi hanh trinh mang ltra ting cao, qua d6 lam ting khuynh hudng
kich nd cua hoa khi. Khi sir dung néu x4y ra kich n6 c¢6 thé giam goéc danh lira som dé han
ché kich no.

Néu danh lira qua mudn qua trinh chay kéo dai sang thoi ky gidn no. Ap suét va nhiét
d6 cao nhat khi chay déu giam 1am giam cong suat va tinh kinh té ctia dong co. Goc danh
Itra hop 1y, ap sudt va nhiét d@ cao nhét xuat hién sau PCT khoang 10 — 15 d6 géc quay
truc khuyu, qué trinh chay twong d6i kip thoi nhiét luong duogc loi dung tot nén ting cong
suat va hiéu suat ciia dong co. Goc danh lira twong img v4i cong sudt va hiéu suat cao nhat
goi 1a goc danh lira sém tdi vu.

Vi tri ddat bu gi: Vi tri dat bu gi trong budng chdy giy anh huong 16n t6i khuynh
hudng kich nd. Khoang cach tir bu gi dén khu vuc xa nhat ctia budng chay cang dai (tirc
hanh trinh mang lira cang dai) thi khuynh hudng gy kich nd cang ting. Néu dit gan xu
pap nap, xa xu pap xa sé lam ting kha ning nang cao nhiét do cua khéi hoa khi ¢ cudi hanh
trinh mang 1tra, do nhiét d6 16n ctia xu pap xa gay ra, vi vy lam tang khuynh hudng kich
nd. Do d6 nén dit buzi ¢ giita budng chy va gan bo phan ndéng nhat s& rat ngian hanh trinh
mang lra, giam bot nhiét d6 cua hoa khi ¢ khu vuc cubi mang Itra s& lam giam khuynh
hudng gay kich nd. Vi tri bu gi trong budng chiy khac nhau s& doi hoi sé 6¢ tan khac nhau
cua nhién liéu.

Loaqi bu gi sé gdy anh hwéng 1ém dén tinh nang ciia déng co: Chon loai bu gi phai
phu thudc vao trang thai phu tai nhiét cia dong co. Nang luc chui phu tai nhiét cta bu gi
dugc goi la dac tinh nhiét cua bu gi va dugc thé hién qua tri s6 nhiét. Chon dung loai bu gi,
can dam bao cho dong co lam viéc tdt & toc do thép va khong duogc tao ra diém nong ruc
dé gay danh lira bé mit khi chay ¢ tai lo n. Thuc nghiém thiy rang: nhiét d6 phan dau cua
st cach dién phai nam trong pham vi 580 - 850°C dong co mo1 hoat dong binh thuong, vi
trong pham vi nhiét 6 ay dau nhon vao xi lanh va dinh trén cyuc bu gi s& bi d6t chay, lam
giam kha nang gy tich mudi than tai khe h¢ ciia bu gi. Néu thip hon 580°C s& gay tich
than trén cuc bu gi lam dodn mach gy hién tuong bo lira (khong cé tia lira dién). Néu
nhiét do 16n hon 850°C sé& lam cho cuc bu gi tr¢ thanh diém nong ruc gay danh Iva bé mit,
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két qua 1am chay cuc bu gi va pha v& st cach dién, vi vay phai gitr cho phan dau st cach
dién ndm trong pham vi cho phép.

Néu phén su cach dién tuong dbi dai, thi st cach dién dé hép thu nhi¢t, ngoai ra con
lam tang hanh trinh dudng truyén nhiét, gy kho tan nhiét, vi vay khi hoat dong nhiét do
dau st cach dién twong ddi 16n. Tri sé nhiét (thé hién qua tan nhiét) cua bu gi nho, dugc
goi 1 bu gi néng. Néu phan dau st cach dién ngin, s& 1am cho hanh trinh dudng truyén
nhiét ngdn, d& tan nhiét. Khi hoat dong dau st cach dién hap thu nhiét it, tan nhiét duoc
nhiéu nén tri s6 nhiét cta loai bu gi nay 16n, duoc goi 1a bu gi lanh.

DPC-X v6i € 16n chay ¢ n cao, ¢ mirc d cudng hda va co nhiét do chu trinh rat cao
ma thoi gian tan nhiét bu gi lai ngén, nén can chon loai bu gi tuong ddi “lanh”, néu khong
s€ gay danh ltra bé mat. Véi dong co c6 € nho lai chay ¢ tbc d6 thap, nhiét do chu trinh
khong cao, c6 thé chon loai bu gi trong “d6i néng”, néu khong s& gay tich mudi than & bu
gi. Co thé phan doan Iya chon dic tinh nhiét cta bu gi co phi hop hay khong qua cac biéu
hién sau: Néu trén cuc bu gi thuong xuyén xuét hién mudi than gdy hé dién hoac doan
mach (bé Iura) thé hién bu gi qua “lanh”. Néu cuc bu gi mau tréng dong co hoat dong binh
thuong, lién tuc, chung té nhié¢t d6 bu gi 1a phu hop. Néu bu gi c6 hién tuong bi chay hodc
¢6 hién twong danh Itra bé mat, chimg t6 bu gi qua nong.

Nang lwong ddanh lira: Mubn cho qué trinh chay duoc thyc hién binh thudng can dam
bao tia Itra dién xuat hién & bu gi di nang luong dé cham chay hoa khi. Bé dam bao duoc
diéu nay, ngay nay hé théng danh ltra dién tir hién dai c6 thé tao ra dién ap thu cép 16n gép
véi chuc 1an hé théng danh lua cb dién, véi nang luong tia Itra dién rat 16n tao diéu kién
cho qua trinh cham chay tbi wu.

* Anh hwong cia toc do va phu tai dén quda trinh chdy

Anh huwong cua toc dé: Khi tang tde do dong co, mot mat lam tang tbe do dong khi
nap vao xi lanh, mat khac lam tang tbe do chuyén dich cua pit tong lam tang cuong do
dong khi chén khi nén, vi vay da cai thién dugc chat lugng hoa tron hoa khi. Ngoai ra khi
tang n ciing lam ting nhiét do hoa khi cudi ky nén, gia ting qua trinh chuan bi chay cta
hoa khi, két qua 1am tang nhanh téc d¢ lan truyén mang lira. D6 1a mot trong céc tién dé
quan trong dé phat trién DC-X theo hudng cao tdc.

Do ting toc d6 dong co s& lam giam thoi gian chay tré va thoi gian chay chinh tinh
theo gidy, nhung viéc gia toc qua trinh chay ké trén khong bu trir hét thoi gian giam sit ctia
mdi chu trinh do ting téc d6 gy ra (thoi gian ty 18 nghich véi n). Vi vay néu tinh thoi ky
chay theo goc quay truc khuyu, thi n6 s& ting khi ting téc do dong co.

Néu giit nguyén khong thay ddi goc danh lira sém s& c6 thé gy ra hién twong kéo dai
thoi ky chay rdt qua qua trinh gidn ng, lam giam hiéu suit dong co. Vi vay khi ting n can
tang goc danh lira som.

Khi ting n, s& lam tang toc do lan truyén mang lira (giam t;), mat khac lai ting M,
qua d6 1am giam téc d6 phan Gng ciia hoa khi cta khu vuc cudi hanh trinh mang lira (ting
to). Nhu vy n cang 16n cang kho kich nd.
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Anh huéng ciia tai: DC-X c6 bd ché hoa khi str dung bién phap diéu chinh luong hoa
khi ¢ tai nhd, dong bot budém ga, tao can trén dudng nap, qua dé lam giam luong hoa khi
vao xi lanh. Nhung luc iy do lwong khi sét trong xi lanh thay d6i khong nhiéu, lam ting hé
s6 khi sot, qua d6 lam gia ting do lodng ctia hoa khi va ting thoi gian chay tré, qua trinh
chay trd nén cham chap, két qua lam ting thoi gian qua trinh chay. Nhu vay, & tai nhé can
ting goc danh lira sém. Mic du ting goc danh Iira sém khong 1am thay doi téc do chay
cling nhu khong thé rat ngin thoi gian chay, nhung c6 thé gitp cho qua trinh chay duoc
thue hién kip thoi ¢ khu vuc gan DCT. Trong hé théng danh lira ¢b dién, bo tu dong diéu
chinh goc danh Itra sém chan khong sé ty dong tang gdc danh Ira sém khi cang dong nho
buom ga.

* Anh huong ciia € va logi buong chay téi qud trinh chdy

Anh hwong cia €: Khi ting €, T va ap suat cudi qué trinh nén déu tang, tao diéu
kién t6t cho cac phan ing 6xi hoa cua hoa khi, nhd d6 s& rt ngan thoi ky chay tré va ting
tdc d6 lan tran mang Itra. Vi vay trong cac dong co ¢6 € cao, thoi gian chay tré t; (¢;), va
thoi gian lan tran mang lira déu dugce rat ngén, ap sudt chay cuc dai cang sat khu vue DCT,

A

A

¢

toc do tang p suat VA Prax déu 16n.

Anh hudng cia logi buong chdy t6i quda trinh chdy: Loai budng chay va cach bd tri
Xu pap c6 lién quan mat thiét voi nhau. Budng chay cang nhé gon va bé tri xu pap hop 1y
s€ lam giam hanh trinh mang Itra, do d6 lam giam thoi gian qua trinh chdy, nén lam giam
hién twong chay kich nd.

3.4.2. Qua trinh chay trong dong co diesel
a. Pdc diém hinh thanh hoa khi trong PC-D

Qua trinh chay trong DC-D cling ¢6 nhiing doi hoi tuong tu nhu BC-X 1a: dam bao
cho nhién liéu dugc chay ki¢t, hoa nang ctia nhién li¢u kip thot bién thanh nhiét nang va tur
nhiét ning bién thanh co ning mot cach hidu qua nhat. Nhung nhién liéu DC-D 1a nhiing
thanh phan chung cét ning, vi vay su hinh thanh hoa khi trong BC-D rat khac biét voi BC-
X. Nhién liéu diesel c6 do nhét 16n, kho bay hoi, nén phai dung bién phép phun toi nhién
liéu dudi 4p suat 16n vao moi trudng cd ap suét cao, nhiét o 16n cua khi nén trong V¢ &
cubi ky nén, 1am cho hoa khi hinh thanh tryc tiép trong xi lanh. Sau d6 hoa khi ciing qua
nhimg giai doan phan tng hoa hoc phirc tap va tu bc chay. Do cudi ky nén méi phun
nhién liéu vao xi lanh nén qua trinh hinh thanh hoa khi rat ngan, chi chiém khoang 15 -35°
goc quay truc khuyu, do d6 hoa khi ¢6 thanh phan khong ddng nhit trong V. cta dong co.
Mat khac khong thé cép hét nhién liéu cung mot lac, do d6 trong sudt thoi gian cép nhién
liéu, thanh phﬁn hoa khi trong xi lanh ciing bién dong lién tuc. Tai khu vuc hoa khi dam,
nhién liéu do thiéu 6xi nén hoa khi dam, thdm chi gy chay khong kiét tao nén khoi den
trong khi x4, con khu vuc hoa khi nhat gay nén tinh trang khong tan dung hét oxy. Vi vay
DC-D chi ¢6 thé hoat dong binh thuong khong thai khoi den, khi gia tri trung binh cia o
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> 1, nghia 14 trong tinh trang khong str dung hét 6xi nap vao dong co. Vi o > 1 van con
hién tuong chay khong kiét, d6 1a mot trong nhitng van dé chinh can giai quyét dé nang
cao tinh ning dong luc va tinh ning kinh té ciia dong co.

Nhu vy mudn ning cao tinh ning cua dong co cin phai dam bao nap nhiu nhat
khong khi méi vao xi lanh, phai nang cao hét muc hiéu sudt sir dung s6 khong khi nay, c6
nghia 13 phai dam bao cho nhién liéu chay kiét voi O nho nhét va qua trinh chay két thuc
gin DCT. Do d6, hinh thanh hoa khi va bdc chay nhién liéu 1a van dé then chét quyét dinh
tinh ning dong luc va tinh nang kinh té ctia dong co diesel.

b. Dién bién ciia qud trinh chdy trong PC-D

Nhién liéu dugc phun vao xi lanh dong co vao cudi ky nén, do luc can khong khi nén
trong budng chay, nhién liéu duoc x¢ toi thanh nhitng hat nho khong déu vé kich thudc va
phan bd khong déu trong khong gian V.. Cac hat nhién ki¢u trong moi truong cé nhiét do
cao duoc séy néng nhanh, khién nhiét do tang cao. Nhién li¢u bt dau bay hoi tir bé mat hat
sau d6 hoi nhién liéu khuyéch tan nhanh vao khdi khong khi nong xung quanh, sau mot
thoi gian xung quanh hat nhién liu tao ra céc 16p hon hop cia hoi nhién lidu véi khong khi
duoc goi la cac 16p hoa khi.
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Hinh 3.10. Do thi khai trién qua trinh chdy dgng co diesel
g- Quy luat cip nhién liéu
Q- Quy luat nhiét luong cép cho chu trinh
dQ/dt — Quy luat toc d6 toa nhiét
T — Quy luat thay d6i T

Ciing nhu hoa khi trong DC-X, thanh phan hoa khi trong DC-D ciing c6 gidi han trén
va gidi han dudi, trong pham vi gi6i han iy hoa khi c6 thé thyc hién cac phan tng 6xy hoa
dé tu phat hoa va bdc chay. Con néu thanh phan hoa khi nim ngoai giéi han s& khong tur
phat hoa va boc chay.

Vi nhiing 1y do phéan tich trén, trong PC-D qua trinh chdy kém manh liét hon BDC-X,
do khong co cac qué trinh chuan bi hdn hop khi cong tic nhu trong DC-X tirc 1a qua trinh
chay hon hop khong dong nhat. Qué trinh chéy chia ra 4 giai doan:

* Giai doan 1: Thoi ky chay tré - Giai doan chuan bi cac trung tim chay.
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La khoang thoi gian nhién liéu bat dau phun vao V. (tai diéml) cho dén luc phat hoa
bbc chay, ap suét ting rd rét (diém 2) tirc 1a diém duong cong chay tach khoi duong cong
nén, goi 1a giai doan chay tré. Giai doan nay c6 nhitng dic diém sau:

- Téc d6 phan Gmg hoa hoc twong d6i cham, san vat cta phan tng 13 san vat trung
gian.

- Nhién liéu phun lién tuc vao budng chay, ¢ giai doan nay khoang 30 -40%gc, mot
vai loai dong co cao tdc ca biét c6 thé phun 100%g trong thdi ky nay.

- Do tbc dd toa nhiét dQ/dt rat thip nén c6 thé coi khong cé su khac biét cua bién
thienp =f(p)vaT =f(p) so vdi duong nén.

Thoi ky ndy & DC-D, trén mot chimng muc nao dé, ciing gidong nhu thoi ky chay tré
trong PC-X, chil yéu 12 dé hinh thanh ngudn lira dam bao cho qua trinh chay dugc phat
trién ra toan bo V.. Nhung thoi ky nay cua BC-X chu yéu la phu thudc vao viéc chuin bj
phan mg hoa hoc ctia hoa khi con PC-D ngoai viéc phai chuan bj can thiét cho phan tng
hoa hoc con phai phan b nhién ligu trong khong gian V¢, siy néng cac hat nhién liéu lam
cho nhién liéu bay hoi va khuyéch tan... vi viy cang c6 nhiéu yéu t6 anh huong dén thoi
ky nay.

* Giai dogn 2: Thoi ky chay nhanh - Giai doan phat trién nhiing trung tim chay va lan
tran mang ltra tinh tur diém 2 dén khi dat pmax (diém 3). 0] dong co cao tde Pz = Pmax thuong
xuét hién & vi tri 6 — 10° goc quay truc khuyu sau BCT. Dic diém cua thoi ky nay la:

- Nguon ltra dwoc hinh thanh, tdc do chdy ting nhanh, toc d¢ toa nhiét dQ/dt thuong
16n nhét; & cudi ky nay sb nhién liéu chay khoang 1/3 gq.

- Ap suét va nhiét d¢ tang nhanh, ap suat cao nhét t6i 6 - 9 (MPa), tai diém 3.

- Nhién liéu dugc phun tiép vao budng chay (sb nhién lidu phun vao thoi ky nay phu
thudc vao do dai ngin cia thoi gian chay tré va thoi gian phun nhién lidu ctia chu trinh)
lam ting nong do ciia hoa khi.

Trong thoi ky chay nhanh, toc do ting 4p suat Ap rat 16n. Néu Ap vuot qua (4 —

A A@

6)10° Pa/dé s& tao nén cac xung ap suat dap vao bé mit cac chi tiét trong budng chay, giy
tiéng g0 danh, sdc do 1a ché do hoat dong tho bao cua BC-D, s€ lam cho céc chi tiét dong
co chiu tai 16n, d& hong va rat ngin tudi tho, dong thoi gy kho khan cho viée diéu khién
dong co, do vay can tim bién phép han ché hién tuong trén.

bay la giai doan tang ap suat manh liét, toc do toa nhiét 1a 16n nhat, ap sut tang 1én
rat manh, nhién liéu van tiép tuc cung cép. Cudi giai doan nay ap sudt 16n nhat dat tai diém
3. Pé danh gia chét lugng va muc do manh li¢t cuia giai doan nay, nguoi ta dua ra tbc do
tang ap trung binh ctia p sudt Apso véi goc quay truc khuyu Ae.

_Ap:pz_pc_

W. =
" Ap @0,

(3.68)
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- Wy, dac trung cho kha nang lam vi¢c ém diu cua dong co.

Nhiét lwong toa ra trong giai doan nay khoang 30 - 45% ciia tong nhiét lugng sinh ra
trong qué trinh chdy. Nhiét do khoang 1.600 - 1.700K, Ap suit khoang 6,5 - 8,5 MN/m?,

Néu thoi ky chay tré kéo dai, va s luong nhién liéu phun vao xi lanh ¢ thoi ky trén
rat nhiéu va déu duoc chudn bi day du dé chay thi chi can mét noi ndo d6 phat hoa, mang
Itra s& lan nhanh dén moi noi trong budng chay. Tdc d6 chay rét 16n, do d6 ting toc do gia
tang ap suét, hoat dong cua dong co tré nén thd bao rat kho diéu khién truc tiép tdc do
chay cua thoi ky chdy nhanh, nhung c6 thé diéu khién mot cach gian tiép thong qua viée
giam bot ge cap cho dong co trong thdi ky chay tré. Vi vay co thé thiy, diéu khién thoi ky
chay tré c6 anh hudng rat quan trong t6i qua trinh chay ctia DC-D, Tuy nhién tinh ning
dong luc va tinh nang kinh té cua DC-D hoat dong tho bao chua chic da kém.

* Giai dogn 3: Giai doan chay chinh cia hon hop khi cong tac (hodc chdy cham) tinh
tir diém 3 dén diém 4 (diém dat nhiét d6 16n nhat). Piém dat nhiét do 16n nhat thudng xuat
hién sau PCT khoang 20 - 25° gbc quay truc khuyu. Dic diém thoi ky nay la:

- Qua trinh chay tiép dién véi tbc do chay 16n, cudi thoi ky nay sd nhiét lwong nha ra
khoang 70 — 80% nhiét lugng cép cho chu trinh.

- Trong thoi ky nay, thong thudong da két thic phun nhién liéu, do san vat chay ting
nhanh 1am giam ndng d6 cta nhién lidu va 6xy.

- Nhiét d6 ting nhanh dén gia trj 16n nhat (1.700 — 2.000°C), nhung do pit tong da bat
dau di xudng nén 4p suat hoi giam xubng.

- Nong do san vat trung gian trong budng chdy giam nhanh, con nong df cua san vt
chdy cudi cung tang nhanh.

O thoi ky nay, méi dau téc do chay rat 1on, sau d6 do lugng 6xy trong budng chay
giam dan, san vat chay tang 1én nhiéu, diéu kién chay trd nén khong loi vi vay cudi thoi ky
téc do chay cang cham. Trong thdi ky nay mot sb it nhién liéu duge chay trong diéu kién
rat nong va thiéu oxy va chay khong hét tao ra mugi than theo khi xa ra ngoai gy 6 nhiém
mdi trudng. Vi vy van dé chinh cua thoi ky chay chdm 1a mau thuln giita toc do chay va
téc @6 hinh thanh hoa khi. Néu ting cudng cung cap Oxy cho nhién lidu dé cai thién chat
luong hinh thanh hoa khi s& lam ting tc do chay, rat ngan thoi ky chay cham lam cho
nhién lidu chay hoan toan, nang cao thém tinh ning dong luc va tinh ning kinh té dong co.

Trong giai doan nay viéc cung cip nhién liéu vao xi lanh co ban 1a cham dut, tiép tuc
chay phan nhién liéu chua chay kip & giai doan 2 mé&i phun vao do thiéu 6xy, 1an khi tro
(san vét chay) do d6 tdc d6 toa nhiét thiap. Nhung nhiét luong toa ra & giai doan nay 1a 16n
nhat (khoang 45 - 50%) so véi nhiét luong toa ra do sy chay cua nhién liéu, ap sudt giam
do thé tich ting, nén nhiét lugng toa ra trong giai doan 3 khong tham gia hét vao qua trinh
gidn nd, nén néu kéo dai thi hiéu qua sir dung nhiét thap.

* Giai dogn 4: Giai doan chay rét hdn hop con sot lai. Bit dau tir diém 4 (diém dat
Tmax) cho dén thoi diém két thuc qua trinh chdy 5. Py 1a giai doan chay hét phan nhién
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li¢u con sot lai ¢ giai doan trudc va dugc tién hanh trén duodng gian no. Két thac giai doan
nay hé s toa nhiét dat dén 95 - 97%. Trén thyc té diém 5 c¢6 thé kéo dai tdi luc mo cira
thai. Trong dong co cao tdc thoi ky nay chiém khoang 50% thoi gian hinh thanh hoa khi va
chay ctia chu trinh. Pic diém cta thoi ky nay 1a:

- Toc @6 giam dan t6i két thuc chay, do d6 ndng do nha nhiét dQ/dt ciing giam dan
té1 khong.
- Do thé tich méi chét trong xi lanh ting dan nén ap sudt va nhiét do déu ha thap.

O thoi ky chay rét, do ap suit va nhiét d6 moi chét trong xi lanh déu ha thap, chuyén
dong cua dong khi yéu dan, san vat chdy ting nhiéu lam cho diéu kién chay cua nhién liéu
kém hon so véi thoi ky chay cham, kha nang hinh thanh mudi than cang 16n, mat khac
trong thoi ky chay rét, su chay lai dién ra trong thoi ky gidn ng, vi vay phan nhiét lugng
nha ra trong thoi ky nay chuyén thanh cong it hiéu qua hon cac thoi ky trude. Nguoc lai nd
con lam tdng phu tai nhiét cac chi tiét cua dong co, tang nhiét do khi thai va tang tdn that
nhiét truyén cho nudc 1am mat 1am giam tinh ning dong lyc va tinh kinh té dong co. Do d6
luén ludn mong mudn giam thoi ky chdy rét téi mirc ngan nhat. Mudn vy phai ting cudng
chuyén dong xoay 16¢c dong khi trong V. dong co, cai thién chat lugng hinh thanh hoa khi
lam cho nhién li€u va khong khi hoa tron tdt v6i nhau, déng thoi gidm lugng nhién liéu
phun vao xi lanh trong giai doan 3, 1am cho qua trinh chay vé co ban két thiic ¢ sat DCT.

Nhu vay, muén cho BPC-D hoat dong tin cay (dac bi¢t 1a khi khoi dong lanh), can
phai dam bao cho nhién li€u co diéu kién tbt dé phat hoa; mubn cho dong co chay ém, it on
c6 tudi tho cao thi tbe do tang ap suat va ap sudt cuc dai ctia thoi ky chay nhanh khong
vuot qué gidi han cho phép, phai tim moi cach rat ngan thoi ky chay tré, giam s6 hoa khi
duoc hinh thanh va chuan bj tbt trong thoi ky nay; mudn cho nhién liéu duoc chay kiét, kip
thoi ning cao tinh nang dong luc va tinh kinh té dong co, giam khoi den, can cai thién va
tang cuong hoa tron gilra nhién liéu va khong khi trong thoi ky chay rét.

c. Anh hwéng ciia nhitng yéu té chinh t6i qud trinh chéy ciia PC-D

C6 nhiéu nhan t6 gdy anh hudng t6i qué trinh chay, chil yéu 1a: tinh chét nhién liéu,
ty s6 nén, quy luat phun nhién liéu va goc phun sém, toc do va phu tai...

* Anh huong cia tinh chdt nhién liéu: Néu cac didu kién khac nhu nhau, ctr tang thich
dang s xétan ctia nhién liéu s& rat ngan thoi ky chay tré. Néu dung nhién liéu ¢ sb xétan
nho sé& kéo dai thoi ky chdy tré, 1am cho thoi ky chay nhanh nén 4p suét ting nhanh, dong
co lam viéc co tiéng go. Nhu vy can dung nhién liéu c¢6 sb xétan twong dbi cao. PC-D cao
tdc thuong dung nhién lidu co sd xétan khoang 40 — 45.

* Anh hwong cia € : Dong co diesel can dam bao cho nhién lidu ty bdc chay trong
diéu kién str dung, mudn vy nhiét d6 méi chat cudi qua trinh nén, phai vuot qua nhiét do
phat héa tu chay ciia hoa khi lac d6 (khoang 300°C), mudn vay phai c6 € di 1on.

Tang ty s6 nén s& lam ting ap suat va nhiét d6 cudi qua trinh nén, 1am tang tdc do sdy
noéng, bay hoi va phan tmg hoa hoc, riit ngan thoi ky chay tré, nén toc do ting ap suit va
thoi ky chay nhanh tuong d6i thap, diéu d6 rat thuan loi cho viéc phong ngira hoat dong
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thd bao cua dong co. Nhin chung nang cao €, rat c6 loi dé cai thién viéc khai dong lanh
cua dong co, nhung néu ding € 16n qud, pmax clia chu trinh s& ting 1én qua nhiéu, lam
tang qua mirc phu tai ctua co ciu khuyu truc thanh truyén, gy anh huong dén tudi tho cta
dong co.

Do d6 viée chon € cho PC-D cén dua vao diéu kién st dung cu thé. Bdi vai dong co
c6 duong kinh xi lanh nhé do Fin/V, 16n, d& tan nhiét, cAn chon € hoi cao, lac iy phu tai
ctia co cdu khuyu truc thanh truyén khong 16n 1am vi dién tich dinh pit tong nho, dong co
c6 budng chay du bi va budng chay xoay 16c do dién tich tan nhiét 16n, cling cAn chon €
hoi cao. PC-D cao toc do yéu cAu cta hinh thanh hoa khi va cua khéi dong lanh ciing chon
€ hoi cao, dé ap suat va nhiét 40 cudi ky nén du 16n giup khai dong lanh va hinh thanh
hoa khi dé dang va nhanh.

Vi du:

- Hién nay mdt trong cic dong co c6 toc do cao nhét, ding V. xody 16c D =
75mm, n = 5000 vg/ph véi € =22,3.

- V6i BC-D dung cho 6t6 du lich, thuong xuyén hoat dong ¢ tai vira va nho, phai
khoi dong thudng xuyén nén can phai chon ty s6 nén tuong ddi cao.

- Con ddng co may kéo thuong xuyén hoat dong & tai 16n nén chon € thap, nhim
tranh khong dé ap suat cuc dai qua 16n.

- Déi voi dong co tang ap dé giam nhe phu tai co khi cho cac chi tiét may, can
giam nho €, qua d6 han ché ap suat cuc dai khi chay.

Tém lai, chon € cho PC-D cén dua vao yéu cau cua khoi dong lanh, céu tao dong co
va tinh hinh st dung thuc té, trong diéu kién c6 thé can chon € nho nhét dé giam ppax Khi
chay.

* Anh hwoéng ciia quy ludt cdp nhién liéu: Véi luong nhién lidu cép cho xi lanh nhu
nhau, néu rat ngan thoi gian cung cap s& 1am ting lugng nhién liéu phun vao xi lanh trong
thoi ky chay tré, 1am cho tdc do ting ap suat ciia thoi ky chay nhanh ting cao, rat ngan thoi
gian chay lam ting cong sudt va hiéu sudt dong co, hoat dong cua dong co twong ddi tho
bao. Do d6 ¢o thé noi, thay ddi quy luat phun nhién liéu 1a mot bién phap hitu hiéu dung dé
kiém ché hoat dong thd bao ctia dong co va diéu chinh hiéu suit.

* Anh huéng ciia géc phun sém: Tang goc phun sém, do nhién liéu phun vao khéi
khong khi c6 ap suat va nhiét do khong 16n nén kéo dai thoi gian chay tré lam cho tc do
ting ap suét % va ap suat p, ting cao, dong co 1am viéc co tiéng go . Nhung néu phun

0]
nhién liéu mudn qua, qua trinh chay kéo dai qua thoi ky gidn nd, do d6 lam giam % va
[0)
ap suét pz , tang nhi¢t d§ khi x4, tdng ton that nhiét cho nude lam mat va giam hiéu suét
ciia dong co. Do d6 mdi loai dong co déu c6 goc phun som tt nhat va dugc lya chon
theo thyc nghiém.
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Goc phun sém t6t nhat phu thude vao loai budng chay cua dong co, cac loai budng
chay phun truc tiép, goc phun sém t6t nhit nam trong gii han 25 — 35° gbc quay truc
khuyu, cac loai budng chay ngin cach (du bi, xody 16¢c), gbc phun sém t6t nhat nho hon,
khoang 15 — 20° goc quay truc khuyu.

* Anh hurong cua chat lwong phun sirong: Trong DC-D, nhién liéu c6 chay kiét va kip
thoi hay khong, phu thudc rat nhiéu vao viée phun toi nhién li¢u, vi néu nhién liéu khong
duoc phun toi va phan bd khong déu trong khong gian budng chay sé& gay kho khin cho su
hinh thanh hoa khi, kéo dai thoi gian chdy rdt, lam giam cong sudt va hiéu suat dong co,
ngoai ra con thai khoi den gy 6 nhiém méi truong, tich mudi than trén thanh budng chay
1am cho dong co hoat dong khong binh thudng. Néu chét luong phun swong tot s& lam ting
nhanh tdc d6 hinh thanh hoa khi, rat ngén qua trinh chdy lam cho nhién li€u chay kiét va
chay kip thoi, chat lugng phun suong cé tac dung quan trong ddi véi DC -D dung budng
chay thdng nhét.

* Anh hwéng cua diéu kién nap va thai: Ap suat va nhiét d6 khong khi vao di vao xi
lanh dong co quyét dinh trang thai moi chét trong xi lanh trong qua trinh nén. Néu ting ap,
ap suét va nhiét 30 moi chit di vao xi lanh déu tang, do d6 lam tang :ap suat va nhjét 46
moi chat cudi thoi ky nén va nhd d6 cai thién méi truong hinh thanh hoa khi, 1am giam

x , . A
thoi gian chay tré va rit ngan thoi gian cua qua trinh chay, két qua sé lam giam A_p , gldm
chay rét nhung lam tang chat it p, Vi pc cao hon.

Ap suét trén duong thai ting 1én do can ctia duong thai gdy ra, sé lam ting sb lugng
khi sot va hé s6 khi sot ctia moi chat cong tac, vi vy sé lam giam hé sd nap. Néu khong
thay doi lugng nhién liéu cung cap cho chu trinh thi tinh trang trén s& thay doi thanh phan
hoa khi, lugng 6 xi bi thiéu lam kéo dai thoi gian ciia qua trinh chay.

* Vat liéu lam pit tong va xi lanh: Néu ding vat liéu bang gang, bé mit pit tong va xi
lanh s& nong hon so v&i trudong hop ding hgp kim nhém vi gang hip thy nhiét nhanh, tan
nhiét cham hon so véi hop kim nhém. Két qua dung vét lidu bang gang s& rat ngan thoi

Ap

gian chay tré va do d6 lam giam A_(P va p;.

* Anh heong cia toc dé n va phu tai déng co: Khi ting toc 46 dong co , cuong do
chuyén dong ciia dong khi trong xi lanh dugc ting cudng, dong thoi con 1am ting ap sut
phun, cai thién tt hon diéu kién hinh thanh hoa khi, vi vy néu tinh theo gidy thi khi ting
n s& 1am giam thdi gian chay tré t; (s), nhung do thoi gian thuc hién mét chu trinh bi giam
nhiéu khi ting n, vi vdy thoi gian chay tré thé hién bang géc quay truc khuyu
(O ((pi =ot;, = 6nti) thi khi tang n, Q; s€ hoi tang. Do d6 doi hoi khi tang n phai tdng
gdc phun sém, dé dam bao cho hoa khi bic chay ding luc gan khu vuc DCT. Vi vy BC-D
lép trén 6 t6 va mot s6 thiét bi doi hoi n thay doi trong mot pham vi rdng, can lép bo tu
dong thay dbi goc phun sém khi tang n. DC-D ¢ budng chay xoay 1dc, khi tang toc do thi

cuong do xody loc cua dong khi tang 1én nén lam cho t; gidm nhiéu, luc ay vé co ban O;
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thay d6i it, vi vy BC -D dung bubng chay xoay 16¢ thuong khong lap bo diéu chinh goc
phun som.

Tang tai s€ lam tang nhiét d§ dong co, cai thién diéu kién chuén bi chay, vi vay sé rut
ngan duoc thoi ky chay tré. Nhung do ting g va do ting thoi gian phun nén thoi gian cua
toan bo qua trinh chay thuong dai thém.

3.4.3. Céc thong s trong qua trinh chay
a. Quan hé giita cdc théng sé & dau va cudi qud trinh chdy:

Quan hé cac thong sb ctia méi chét trong xi lanh ¢ dau va cudi qua trinh chay duoc
xac 1ap theo phuong trinh trang thai va cac phuong trinh cta cac qua trinh.

Trang thai moi chét tai ¢ ¢ cudi qué trinh nén dugc coi 1a trang thai dau quéa trinh
chay. Cac thong s6 cua moi chét tai diém ¢ gém Pe, Ve, Tc va mg, trong d6 me = ger. M1 (1 +

Y, ); My — lugng mdi chat mai cua 1kg nhién liéu; ¥, - hé s6 khi sot.

Phuong trinh trang thai ciia moi chit tai c:

Cubi qué trinh chay, tai z, cic thong sb cua trang thai moi chit gé)m cé pz, Vz, T va
m;, trong do:

m; = geeMz = 9o B,-M; (L+7,); (3.70)
M, — toan bo moi chat tai z img v6i 1 Kg nhién lidu;

LA . M M
/3, - hé s0 bién doi mol tai z, ( S, = z__ = z ).
M, +M, M1(1+7r)

Phuong trinh trang thai méi chat tai z:
PV =8314. 9 B, M, (L+7,) T, (3.71)

Lay phuong trinh trang thai tai z chia cho phwong trinh trang thai tai ¢ duoc:

V. T
pz z Bz ._Z ’ (372)

pC 'VC TC
A &—)\‘ s A~ . z _ s A s ) . . v oA A: o -
Biét rang: 0 = A -ty sO tang ap; 7 =P -ty so gian nd khi chay. Vi vay doi voi

C C
DPC-D (chu trinh cdp nhiét hdn hop) ta dugc:
A= B, : I (3.73)
p T

Déi v6i BC-X (chu trinh cép nhiét dang tich), \\;Z

(o3

= p =1, ta duoc:
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A=p,.* (3.74)

b. Cdc théng s6 co ban ciia qud trinh chdy:

- Pé thuan tién cho tinh toan thuc té, coi dong co xang, qua trinh chay thyc hi¢n chu
yéu & thoi ky chay nhanh trong buén g chay tai khu vue DCT, do d6 coi qua trinh chay l1a
qua trinh ding tich (qua trinh chay thyc hién nhanh dén muc pit tong chwa kip chuyén
dich), trong qué trinh nay toan by nhiét lugng tda ra chi kip lam tang ndi ndng modi chét va
mot phan nhd mat mat cho nudc 1am mat.

- béi véi dong co diesel, vé& mat nhiét dong qua trinh chay chu yéu thé hién qua hai
thoi ky: chay nhanh va chdy chinh. Khi tinh thoi ky chay nhanh duoc thay bang duong
dang tich CZ con thoi ky chay chinh duoc thay bang duong dang ap Z Z. Nhu vay nhiét
lugng do nhién liéu bdc chdy nha ra trong qué trinh chay cia dong co diesel chiang nhiing
dugc dung kip thoi dé nang cao ndi ning cia mdi chat (mdt phan nhé méat mat cho nude
1am mat), ma con duge dung dé thuc hién mot phan cong ¢ giai doan chay dang ap.

Qua trinh chdy cua dong co trong thuc té bao gid cung c6 nhitng t6n that do nhién
li¢u chay chua kiét, do phan giai cua san vat chay va do tan nhiét cho nudc lam mat.

- Nhién liéu chay chua kiét 13 hién twong phd bién & mdi loai dong co, dugc thé hién
dudi cac dang sau: Mot phan nhién liéu khong kip chdy trong cac thoi ky chdy nhanh va
chay chinh trong san vat chay c6 khoi den (mudi than), cac san vt trung gian chua chay kiét.

- Phan giai cua san vat chay xuét hién khi nhiét do chay vuot qua 2000°K, dac biét la
qua trinh chay ciia dong co xang, nhiét phan giai khong bi mat hoan toan. Cac san vat phan
gidi s& tai hop trd lai trén dudng gidn nd khi nhiét d6 moi chat giam xudng. S6 nhiét lugng
nha ra khi tai hop s& dugc chuyén bién thanh cong, nhung it hiéu qua hon so véi nhiét
luong nha ra ddu qua trinh chay. Vi vay phan giai s& lam giam nhiét lugng cap cho chu
trinh & giai doan dau qué trinh chdy.

Dung hé sb toa nhiét x dé chi ty sb giita phan nhiét luong do sé nhién liéu da kip
chay toa ra tai thoi diém xét so v6i toan b nhiét lugng cua s6 nhién liéu cip cho chu trinh.
. O 'QT _Qcc _ng

g ct 'QT

X (3.75)

Trong do:
0et — lugng nhién lidu cap cho chu trinh (kg/chu trinh);
Q1 — nhiét lugng cua mot kg nhién li€u (J/kg nhién ligu);
Qcc — nhiét luong ctia phan nhién liéu chua chay trong chu trinh;
Qpg — nhiét lugng do phan giai san vat chay.

Véi a>1 cbd: Qr = Q; (nhiét tri thép cua nhién li¢u)
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a<1co:Qr=Q;- AQ

Trong do:
A Q; — 14 phan ton thét nhiét tit yéu do thiéu oxi.
A Q;=120.10%(1 - & )M, (J/Kg nhién licu)

Hé s6 x 1a bién s6 trong sudt qua trinh chdy, phu thudc tinh hoan thién cta qua trinh
va bién dong tir x = 0 (dau qua trinh chay) dén x = 1 (cudi thoi ky chay rét).

Ngoai tdn that Qcc, Qpg con cod tdn that nhiét cho nudc lam mat Q,, cac phﬁn ton that
nay ciing thay d6i lién tuc trong qué trinh chdy va qua trinh gin né.

Nguoi ta con dung hé sé loi dung nhiét & dé chi phan nhiét duoc dung cho viéc nang
cao ndi nang cta moi chét trong xi lanh va dé sinh cong trong qua trinh chay va gidn nd so
véi s6 nhiét luong cép cho chu trinh g¢.Qr, la:

Q
E=x— |
0,.Q; (3.76)

Nhu vay tai mot diém bét ky trong qué trinh chdy va trén duong gidn nd, ludn co:

‘i-gct 'QT =X0q 'QT - Qw (3.77)

Tai z, cudi thoi ky chay chinh ta co:

é;z'gct 'QT = Xz'gct'QT _sz (3-78)
Tai b, cudi qua trinh gién no:
ab'gct'QT = Xb'gct 'QT _wa (3.79)

Trong do fz ) §b - 1a hé s6 loi dung nhiét tai z va b.

- Goi X VA Xp 12 hé s6 toa nhiét tai z va b, thé hién phan nhién liéu da kip chdy tai z va

b, ty 18 thuan v6i &,, &, tai hai diém trén, gia thiét x, = 1, c0:

X, = 3.80
£, (3.80)

Tinh chat chay kip thoi dugc thé hién qua x,, tai z cudi thoi ky chdy chinh qua biéu
_ gct'QT _Qcc _ng

thie: X= . Hé sb loi dung nhiét tai z (&,) lai phu thudc vao x, va

gct 'QT

phan ton that cho nudc lam mat Qu,. Mudn ning cao &, can phai nang cao x, (bang cach

giam Qcc; Va Qpg,tuc 1a gidm phan nhién liéu chdy trong thoi ky chdy rét) va giam Qy, (nhd
giam dién tich truyén nhiét cua Vo).
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Nhu vay tit ca cac yéu td giy anh hudng dén chay rét va téi nhiét truyén cho nudc
1am mét khi chay déu gdy anh huong t6i g,.

Vi du khi tang tbc do dong co (n), mic du s& giam Qu, (vi giam thdi gian truyén nhiét
cho nudc lam mat), nhung s& lam ting sé nhién liéu chua kip chay tai z dé tham gia chay

rét, qua d6 1am ting Qec; va giam x,, két qua s& lam giam chut it &, .

So voi dong co xang, &, cua dong co diédel nho hon vi hién tuong chay rdt nhiéu
hon, do dic diém hinh thanh hoa khi bén trong xi lanh, hdn hop khong déu, va do dic diém
ctia ngon lira khuyéch tan, toc do chay phu thudc vao ngon ltra khuyéch tan.

Hién tugng phan giai san vat chay gy anh hudng t&i Qpg va do do téi x va & qua cac

B,

. T
biéu thuc: A = —_I_—Z va Qr = Q; - A Q. Hién tuong phan gidi san vat chay phu thudc
P

Cc
vao nhiét 6. Nhiét do chay cuc dai T, cua dong co diesel thuong khong qua 2.200°K, do
d6 hién tugng phan gidi cia dong co diesel thuong khong qua 2% con nhiét d6 dong co
xang thuong rat cao T, khoang 2.800°K nén hién twong phan giai san vat chay tuong dbi
ning. Do d6 dong co diesel c6 thé bé qua hién twong phan giai san vat chay, nhung ¢ dong
co xing thi can tinh t6i ton that nay.

Véi thanh phén hoa khi & = 0,89 — 0,95 ¢ toan tai, dong co xang c6 T, 16n nhat, vi
vay hién tuong phéan giai cling tram trong nhit.

Tém lai, khi chon & , can xét toan dién tat ca cac yeéu to co lién quan tdi Qcc, Qpg Va

o

Gia tri théng ké s6 liéu thuc nghiém cua & . Pz T2 tai diém z trén do thi cong cua cac

loai dong co thuong nam trong pham vi:
Loai dong co &, p; (MPa) Tz (K)
Dong co diesel 0,65 -0,85 50 -10,0 1800 — 2200
Dong co xang 0,85-0,92 3,0 -50 2300 — 2800
bong co ga 0,80 -0,85 2,5 -45 2200 — 2500

Gia tri p; 16n thudc vé dong co diesel cao téc. Mot vai truong hop véi dong co diesel
tang ap ¢& nho, tc do cao, tri s6 p, co thé tdi 12,0 -15,0 MPa.

Hé sb tiang ap khi chéyﬂ cia dong co diesel thuong nam trong giéi han:
A=12-14; dong coxing A=3—4.

Heé s6 gidn nd khi chay p ciia dong co diesel ndm trong gidi han: p=12-17.
3.5. QUA TRINH GIAN NO SINH CONG

3.5.1. Dién bién ciia qua trinh giin né
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Qua trinh gidn nd thuc té cua dong co khong phai 1a qua trinh doan nhiét nhu chu
trinh 1y twdng ma nguoc lai trao doi nhiét gitta moi chit va moi trudng dién ra lién tuc
trong subt qua trinh gidn ng. Cac hién twong cdp thém nhiét cho moéi chét cling nhu hién
tuong gy mat nhiét ciia moi chit biéu hién rat phuc tap, gdm c6: hién twong chay rét cua
hoa khi, hién tuong phan gidi cua san vat chay khi nhi¢t do con rat cao va tai hop tro lai
khi nhiét d6 méi chat di giam, tan nhiét tir moi chét trong thanh xi lanh trong diéu kién
nhiét do, ap suét va dién tich tan nhiét thay ddi lién tuc; ro khi tir xi lanh ra ngoai qua Cac
khe ho gitra pit tong, xi lanh va vong gang...

Neéu goi qua trinh gian nd la mdt qua trinh da bién véi chi s6 da bién n'2 thay doi lién
tuc suot tir dau téi cudi qué trinh thi dién bién cua gia tri N nhu sau:

Pau qua trinh gidn ng, con nhiéu nhién liéu chay rét, luc dau do nhiét do qua néng san
vat chdy cudi cung bi phan giai gay mét nhiét, nhung sau d6 khi nhiét do ha dan lai tai hop
(han nguyén) trd lai, hién tugng tai hop trd lai cling 1a chay rét, va cép nhiét cho mdi chét,
trong khi d6 phan mét nhiét do ro khi va do tan nhiét cho thanh xi lanh con nhé khong
dang ké. Nhu vay giai doan ddu qua trinh dugc dién ra trong diéu kién vira gidn nd vira
dugc cép nhiét lam cho dudng gidn nd thuc té phing hon so véi duong doan nhiét va gia

tri n'2 < kj (Ko chi s6 doan nhiét cua san vét chay).

|
5" y/ | AG p M
A,z P, 'I 7 | /72/ 6”72 ’/777
2 1 /(2.‘”2|”1)A2 1,4 710r a7
[ — - 135 [\7P r
I'K / | \ = 5045
' / I b- 4 \ / z -’I” 'Jlj
7,
VaRY | / '< AV
"4 P ~— | L
1 o lg
i 7 4 6 50 L
20T a) 8D b)

Hinh 3.11. P thi p = f(V) ciia qua trinh giin né trong PCDT

Pit tong di xudng, cang cach xa PCT, cac hién twong chay rdt va tai hop cac phan phan
giai clia san vat chay cang giam, trong khi phan nhiét tan cho nudc lam mat lai ting dan (do
tang dién tich tan nhiét), trong diéu kién 4y, phan nhiét cdp cho mdi chat ngay cang giam
manh, va 1am ting do dc cuia dudng gidn nd tirc 13 1am ting chi sb gidn nd da bién I’l'2 . Tai
vi tri ndo do ciia pit tong sb nhiét luong do chay rdt tao ra vira can bang v6i phan nhiét luong
tan ra bén ngoai (do ro khi va do tdn nhiét cho nudc lam mat), cod thé coi vi tri d6 c6 chi sd

gidn né N, =k, va qua trinh gidn nd tlc thoi cua vi tri 4y 14 gidn nd doan nhiét.
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Sau vi tri vira xét pit tong cang di xudng gan DCD, phan mat nhiét cia méi chat cang
tr& nén nhiéu hon nhat 1a ké tir khi két thac chay rdt tré di. Vi vay thoi ky ndy méi chit vira
gidn nd vira mat nhiét lam cho dudng gidn nd thuc té doc hon dudong doan nhiét va n '2 >Ks .

Nhu vy qua trinh gidn né 13 qua trinh da bién véi tri sb tirc thoi cua chi sé da bién

N’ lién tuc ting sudt tir dau dén cudi qua trinh.

Dau qué trinh moi chat nhan nhiét nhiéu hon ny’ > k,, t6i mot diém trung gian khi
nhi¢t luong cép cho mdi chat, can béng vO1 nhiét lugng tan mét thi ny’ = ko, sau do
phz:in nhiét bi tan mat nhiéu hon nén n,’ < k,. Muc dich tinh qua trinh gian nd thuc té 1a
nhdm xac dinh luong cong tao ra trong qua trinh va xac dinh cac thong sb cudi qua
trinh gidn no trong so dd tinh, tré thanh qua trinh gidn nd da bién véi chi sé gidn ng da
bién trung binh ny.

C6 thé xac dinh gia tri ny (trung binh) gin dang qua phuong trinh can bang nhiét cia
qué trinh gidn né hoac qua céc s6 liéu thuc nghiém theo dac diém cAu tao va dic diém st
dung dong co.

3.5.2. Céc thong sé qua trinh giin né

Céc thong sb dau qua trinh gian no, 1a: p;, T, V; va m,, cac thong sb cudi qua trinh 1a
Pb, Tb, Vb VA Mp. Mudn xéc dinh mdi quan hé gitra ching, ngudi ta dung phuong trinh
trang thai ciia cac moi chét tai diém z va b, véi gia thiét xu pap thai dugc mé tai BCD (Vy
= V,). Qué trinh gidn nd tir z &én b ta co:

PV, =PV (3:81)
Céc phuong trinh trang thai tai z va tai b:

p;V,=8314m,. T, (3.82)

ppVp = 8314my . Ty }

S6 luong moi chét tai z:

m; = BzgctMl(l + 'Yr) (3.83)
S6 lugng mai chét tai b:
My = Buget M1(1 + vr) (3.84)

Trong d6: B, — hé s6 thay doi phan tir (thé tich) tai z;
By — hé s thay ddi phan tir tai b.

Ta biét:
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P, —1

Bp= 1+ Xb
1+7,
Trong d06: x; V& Xp — 1a cac hé s6 nha nhiét tai z (ddu qua trinh gidn nd) va tai b (cubi
qua trinh gian no).
Do sai 1éch giita x; Va X, khong 16n, khi tinh co thé gia thiét x, = Xy, vi vay Bz = Pb,
nén m, = m,. Chia hai vé cua (3.82) cho nhau s€ dugc:

pZVZ TZ
R (3.85)
Ve To
Goid = Vo = Ve 1a h¢ sé gian né trong qua trinh gidn no, ta co:
VZ VZ
V, V, ¢ (356
0=, =%, =~ 3.86
V. V. »p
pZVZ TZ
Po diesel tir P, V12 =p, V.2 v =", tim duoc:
ong co diesel tor P, V, P, Vy° va oV, T, im dugc
P T
Pp="rvaT,=—2 (3.87)

] N 5\ t 6 Vb Va E h N

zZ

T
P, = gnzz va Ty :Sn—;_l, duoc:
pz TZ
Py = na i To= o, (3.88)

3.5.3. Cong trong qua trinh gian né

Cong trong qua trinh gian nd dugc xac dinh:

Vi
L,, = [pdV (3.89)
VZ

Trong qua trinh gidn nd da bién an2 = pZVZ”2 = prbn2 X

pz'V " — pb'\/lc?2

4

T d6 co: P= v V"

Vp

, thay p,V,? = prt?z vao L = J.p.dV,
VZ

duoc:
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I—zb = (pz'vz - pb'Vb)
,—1
V V n,-1
L, = DY 1-| =+
n,-1 V,
1
Thay (3.82) vao L, = n _1(pz'vz - pb-Vb),duqc:
2
8314
L, = m,. T, -m,_.T
zb n2 _1( 2"z b b)
hoac:
14.m,. T m,.T
Lzb — 83 2z ] b "b
n,-1 m,.T,
8314
Nhén va chia vé phai cia L, = N 1(mz'Tz - mb-Tb) vo1 m¢ duoc:
, =
. 8314 m{mz T M Tbj
n,-1 m, m,

_ .m, M, m, M
Biétréng: mc :gct'M1(1+Yr)’ mc = MC :BN mi = ME :Bb'
Vi vay:

8314
Lzb :h'gct'M1(1+Yr)'(Bz'Tz _Bb'Tb)
, =

3.5.4. Nhirng nhén t6 anh hwéng dén chi sb giin né da bién trung binh n,

(3.90)

(3.91)

(3.92)

(3.93)

(3.94)

Trong qua trinh gidn nd bat ky yéu t6 nao lam ting chay rét s& lam giam ny, con lam

tang mat nhiét ciia moi chét s& 1am cho n ting. Nhimg yéu té gdy anh hudng dén n, bao

gém: tdc do va phu tai dong co, kich thudc xi lanh, trang thai nhiét cua dong co, chét

luong va dién bién qua trinh chay...

a. Téc @6 déng co (n)

Néu tang n s€ lam giam s6 nhiét lugng tr madi chat truyén ra ngoai qua truyén nhiét va

10 khi (vi gidm thoi gian tiép xtc giita moi chat va thanh xi lanh cling nhu thoi gian ro khi

ctia mdi chu trinh), trong khi d6 dong co diesel lai ting thoi ky chay rét khién moi chat

cang nhan nhiét nhi€u hon, két qua lam gidm n,. Néu giam toc do dong co két qua s€

nguoc lai.
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Trong dong co xang cling c6 xu hudng tuong tu, n, cling giam khi tang n, nhung sy
thay ddi cua n, theo n cua dong co xing ¢ nhiing dic diém riéng biét khi dong co hoat &
toan tai hodc sat toan tai. Trong pham vi toc do thap (tir 1.000 — 1.600 vong/phut) gié tri ny
giam twong ddi nhanh khi ting n, khi vuot qua 1.800 vong/phut n, khong nhitng khong
giam ma co6 chiéu gia ting khi ting n, vi ¢ téc d6 ndy van dong réi loan (xody 16¢) cua
dong khi trong V¢ dugc gia ting lam giam chay rét, giam ton that nhiét cho thanh xi lanh
va ro khi.

b. Phu tai cua dong co

Phu tai ctia dong co c6 anh huong dén n, trén hai mat:

- Khi tang tai mot mit do ap suat va nhjét 46 méi chit trong qué trinh gidn né déu
tang, do d6 lam tang chénh 4p va nhiét d6 giita moi chat va moi trudng xung quanh, qua do
lam tang phan nhiét ton that qua truyén nhiét va ro khi.

- Mat khéc, tang tai véi dong co diesel 1a tang lugng nhién lidu cép cho chu trinh, qua
d6 lam giam hé sé du luong khong khi o va 1am ting chay rot trén dudng gidn nd, vi vay
lam tang phan nhiét luong cap cho dong co trong qué trinh gidn na.

C. Kich thuorce xi lanh

Néu Vi, =const ma giam (Ej (truong hop (%j < 1), s€ lam giam (5—“’}, murc do
D

h

tan nhiét moi chat cho thanh xi lanh s& giam qua d6 lam giam n,. Néu giir cho (%) =

Im

N . ~ 12 o F < A A A 3 [N <A 71 =
const ma giam Vp, s€ lam tang (V_j khién mdi chat tan nhi¢t nhiéu hon qua d6 lam ting
h

No.
d. Cdu tao buéng chdy
A 7 1oL A Flm \ 5 2y * A \ r \ + 9 c o~
Buong chay co ty so v cang nho, tan nhiét cang kho, lam giam ny, ngugc lai sé
C
lam tang ny.

e. Dién bién qud trinh chay
Ting tc do chay cua hoa khi trong thoi ky chay nhanh va chay chinh s& giam hoa
khi bdc chay trong thoi ky chay rét, két qua 1am tang ny.
1. Trang thai nhiét cua dong co
Khi ting trang thai nhiét, tirc 1a ting nhiét d6 bé mat cac chi tiét trong thanh xi lanh
trong thoi ky gidn nd, mat khac s& 1am giam chay rét trén dudng gidn nd (d6i voi dong co
xdng it x4y ra). Nén khi ting trang thai nhiét cho dong co xing s& lam giam n, chit it.
Trong dong co diesel hién twong chay rét 1a phd bién va twong ddi trAm trong vi vay khi
tang trang thai nhiét s& 1am giam chay rét nhiéu, lam cho n, ting chat it.

117



Cac gié tri cua chi s6 gian no da bién trung binh ny, p, T cudi qua trinh gian nd pp, Ty
nam trong gidi han sau:

Loai dong co n, pp (MPa) Ty ( °K)
Pong co xang 1,23-1,20 0,35-0,50 1.500 -1.700

Pong co diesel 6t0 may kéo 1,14 — 1,23 0,20 — 0,40 1.000 — 1.400
bong co diesel tau thuy cao tdc 1,15-1,25 0,35-0,60 1.000 - 1.200
DPong co tbc do thdp vavira 1,22 -1,30 0,25-0,35 900 — 1.000
3.6. QUA TRINH XA

3.6.1. Dién bién ciia qua trinh xa

Qua trinh thai bit dau tir khi xu pap xa mé (diém b’) két thuc khi xu pap xa dong (ro),
g v&i doan b'brr,. Qua trinh x4 c6 thé chia lam 3 giai doan.

>~ o)
NS

&1 il
| ¥ L

Hinh 3.12. Do thi p = f(V) clia qua trinh thai trong PCPT

a. Giai doan 1:
La giai doan xa ty do, bat dau tir thoi diém md xu pap xa dén khi pit tong dén PCT,
day 1a giai doan mé sém cua xu pap. Khi xa thoat ra ngoai véi toe do rat 1on (600 — 700
m/s) giy tiéng on. Luong khi xa thoat ra trong giai doan nay khoang 60 - 70%. Khi pit téng
dén DCD ap suit khi xa giam nhiéu.
b. Giai doan 2:
Xa cudng buc pit tong tir DPCD 1én DCT day khi x4 ra ngoai qua xu pap xa véi van tdc
200 - 300 m/s, lugng khi xa thai ra ¢ giai doan nay khoang 25 - 30%.
c. Giai doan 3:
Xa quan tinh, pit tong tir DCT dén khi xu pap xa dong (diém r,). San vat chay thoat ra
ngoai theo quan tinh. Lugng khi thai ra & giai doan nay khoang 5%.
Nhén xét:

Cong tiéu hao cho viéc day khi thai ra ngoai ciing nhu mirc do quét sach budng chay
phu thudc chit yéu vao goc d6 phdi khi trong qua trinh xa.
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Néu xu pap xa md som qua thi phan ton that cong gidn nd 10n du cong day khi thai it
di cling khong bu dp ndi cong mat mat do.

Néu mo xu pap xa qua muon thi cong ton that cho viéc day khi thai ra ngoai 16n va
hiéu qua quét sach budng chay kém

3.6.2. Céc thong s6 qua trinh xa
- Pau qua trinh xa:
+ Ap suét khoang 0,4 - 0,5 MN/m?,
+ Nhiét d6 khoang 1.100 — 1.600°K.
- Cubi qua trinh xa:
+ Ap suét khoang 0,11 — 0,12 MN/m?
+ Nhiét d6 khoang 670 — 1.220°K

CAU HOI ON TAP

. Céc loai va cac chi tiéu danh gia chu trinh dong co dbt trong.

. Dién bién va cac thong s6 anh huong dén qua trinh nap.

. Dién bién va cac thong s6 anh hudong dén qua trinh nén.

. Cong nén.

. Nhitng yéu t6 anh hudng dén chi s6 nén da bién trung binh.

. Ty sb nén trong dong co xing va dong co diesel.

. Dién bién va nhitng yéu t6 anh huéng dén qua trinh chay trong dong co xang.

. Dién bién va nhimg yéu t6 anh hudng dén qua trinh chay trong dong co diesel.

© 00 N oo o A W N PP

. Céc thong s co ban ctia qua trinh chdy.

10. Dién bién va cac thong sb qua trinh gidn ng.

11. Cong gian né.

12. Nhitng yéu t6 anh huong dén chi sé gidn nd da bién trung binh.

13. Dién bién cua qua trinh thai.
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Chwong 4. CAC CHI TIEU VE TiNH NANG KINH TE KY THUAT
CUA PONG CO POT TRONG

4.1. CAC CHI TIEU CHINH

Ngudi ta dung cac chi tiéu sau dé so sanh tinh ning kinh té k¥ thuat cua dong co dét
trong:
- Cong suat dong co;
- Hiéu suét dong co;
- Tubi tho va do tin cay;
- Khéi luong;
- Kich thudc bao.
MGdi loai chi tiéu ké trén déu giir vai trd chii yéu khac nhau theo cong dung va diéu
kién str dung dong co. Trudc tién can 1am rd khai niém va ndi dung tung loai chi tiéu trén
4.1.1. Cong suit dong co
Cong suit 1a yéu cau dau tién cia may cong tac va hé thong dong luc sir dung dong
co. Cong suat ¢6 ich 1 cong sudt thu duge tir dudi truc khuyu, roi tir d6 truyén cho may
cong tac. Cong suét co ich 1a chi tiéu quan trong quyét dinh kha nang sir dung dong co dé
dan dong may cong tac va hé théng dong luc cu thé.
4.1.2. Hiu suit c6 ich ciia dong co
Hiéu suét co ich thé hién sb phén tram nhiét luong chuyén thanh cong co6 ich trong
tong sd nhiét luong cip cho dong co, do két qua dbt chay nhién liéu trong xi lanh tao ra.
Hi¢u sudt c6 ich cang cao thi lwgng nhién li¢u tiéu hao cho 1 KW trong mot gid s& cang
nho, nhd vay lam giam s lwong nhién liéu tiéu hao trong 1 gid, diéu d6 co ¥ nghia quan
trong ddi véi dong co dung trén céac thiét bi vén tai, vi dé chay mot quang duong nhét dinh
s& can it nhién liéu du trit, nho d6 chd duge nhiéu hang hon, tién chi phi cho nhién li¢u it
hon va gia thanh van tai s€ nhd hon.
4.1.3. Tudi tho va d9 tin ciy trong hoat dgng ciia dong co
Tudi tho clia dong co 1a thoi gian st dung gitra 2 ky sira chita (tinh theo gio hodc Km
ctia thiét bi van tai ). P9 tin cdy dugc phan anh qua ti s6 cua gio sir du ng t6t {khong cé
hong héc, khong mai mon thai qua, khong bi giam cong suat .v.v..} va toan b sd gid su
dung ké ca s6 gio hong hoc va thoi gian khic phuc nhitg hong hoc 4y trong khoang thoi
gian giita 2 ky stra chira. Do d6 thudc do do tin cay c6 tinh xac suat.
Do tin cdy phu thudc vao chat lugng ché tao, 1ap ghép diéu chinh va tinh on dinh vé
chét lugng cua vat li¢u ché tao dong co.
Mubn nang cao do tin ciy ctia dong co, trudc tién can nang cao do bén moi ciia chi
tiét, giam mg suét tap trung va nang cao chat lugng bé mat chi tiét.
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Tubi tho cua dong co phu thude vao tinh hoan thi¢n v& mit cAu tao cac chi tiét dong co
cling nhu mirc do cudng hoa dong co theo tai (pe) va toc do (n). Chit lwong nhién lidu, dau
nhon, diéu kién st dung va ché d6 1am viéc cua dong co cling ah huong 16n dén tudi tho.

DPong co diesel ¢& 16n tc d6 thip, sau thoi gian chay 3 = 5 van gid méi phai doa hoic
thay xi lanh. Con dong co diesel cao tdc ¢& nho chi sau 5 + 8 nghin gio di phai doa xi lanh.

Chi tiéu vé d6 tin cay va tudi tho gdy anh hudng truc tiép t6i gia thanh dong co va
nang suét cua thiét bi van tai.

4.1.4. Khoi hrong dong co

Khéi lugng dong co gin lién voi lugng vat liéu (kim loai va phi kim loai) dung ché
tao dong co va truc tiép anh hudng té1 gid thanh dong co. Khdi luong Gg (kg) phu thudc
vao cac yéu t cua chu trinh cong tac va dic diém cau tao ctia dong co. Khdi luong dong
co lai ¢o lién quan mat thiét t6i tudi tho. Thong thuong dong co cao tdc, nhe thuong cé
tudi tho thép, con dong co 16n, thép tdc, nang thuong cod tudi tho cao.

Nguoi ta thuong dung sudt khdi gq 1am chi tiéu so sanh vé mat khdi luong giir cac
dong co: g4 =Gd/Nega (Kg/kW)

Gia tri gq bién dong trong pham vi rong, gq =1,3 + 70 (Kg/KW). Cac loai dong co hién
nay gqnam trong gisi han sau:

bong co cuong hoa it: 18 g4 < 40 Kg/KW
Dong co cuong hoa & muc do vira: 8< gg< 18 Kg/KW
Dong co cuong hoa cao: 1,3 < gq< 8 Kg/KW

Ngudi ta con ding khai niém vé khéi lugng lit, d6 1a khdi lugng dong co quy vé 1 lit
thé tich cong tic xi lanh: G| = G4 /i.V} (Kg/l); (trong d6: i-sé xi lanh; Vi, (1) — thé tich cong
tic ciia mot xi lanh).

4.1.5. Kich thuéc bao

Kich thudc bao quyét dinh boi ba kich thudc: dai (L), rong (B), cao (H) cua khdi chi
nhat, dugc do giita cac diém & gidi han ngoai cliing cua khdi dong co. Dé danh gia muc do
sir dung cac kich thudc trén, nguoi ta dung céc chi tiéu sau:

Ne / LBH — danh gia mirc do st dung thé tich ma dong co chiém.

Ne/ LB — danh gia muc do sir dung dién tich dat dong co.

Ne/ BH — duoc goi 1 cong sudt chinh dién, co ¥ nghia dic biét voi dong co may bay.

Cac kich thuéc gy anh huong truc tiép dén diéu kién st dung dong co, phu thudc
vao s6 xi lanh i, cach bd tri xi lanh trén dong co, ti s6 gitra hanh trinh S va dudng kinh cua
pit tong .v.v. Trong mot vai trudng hop cu thé chi tidu vé kich thude bao c6 thé quan trong
hon céc chi tiéu khac. Ngoai 5 chi tiéu trén doéi khi con thém céc chi tiéu khac nhu: tinh
thich tmg ctia dong co d6i voi thiét bi van tai duong bo, hiéu suat caa dong co dbi voi mot
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vai ché do duoc dung nhi€u nhat, chiéu cao trong tam cia dong co ... Trong mdt so truong
hop cu thé, cac chi tiéu nay c6 thé con quan trong hon cac chi ti€u trén.

Trong pham vi mon hoc nguyén ly dong co can hiéu k¥ vé hai chi tiéu dau. Céc chi
tiéu vé tinh nang kinh té ki thuat cta dong co luon ludén phu thude vao chét luong cua chu
trinh cong tac, duoc thé hién qua hai thong sé chinh 1a: ap sudt chi thi trung binh p; va hiéu
suét chi thi n;, vi vay trudce tién can hiéu k¥ hai thong sb nay.

4.2. CAC THONG SO CHI THI
4.2.1. Cong chi thi L; va ap suit chi thi trung binh p;

Trong chu trinh cong tac cua dong co 4 ky, chi c6 ky thir 3 1a ky sinh cong, do qua
trinh chdy ctia hdn hop khi sinh ra ning lugng nhiét bién thanh cong trong xi lanh — duoc
goi 1a cong chi thi.

Két qua tinh toan nhiét v& ra d6 thi céng - duoc goi 1a dd thi cong tinh toan 1y thuyét.
Trén hinh 4.1 va 4.2 dudng acz'zbna la dudng cong tinh toan va afedgxu la dudng cong
hiéu dinh cta dong co diesel. Puong cong afkzba la duong cong tinh toan va afkzIx la
duong cong hi¢u dinh cua dong co xang.

- DP6i voi d thi cong tinh todn, ta ¢6 cong chu trinh tinh toan:
I—i = Lz'z + I—zb B Lac (4.1)

+ CoOng L, 1a cong clia qua trinh gidn nd dang ap p = const:

\Y
L., =P.V: =P,V = szc(Vz ﬂj =p,Ve(p—1) =2rp.V.(p-1) (4.2)

c

+ Cong gidn nd da bién zb:

n,—1
p,V V
L — zz [1— z
? o, -1 (vbj (43)

A \ . A 5 . 5 < ’ A /e A Vz Vb \
Nhéan va chia vé phai cua dang thuc trén vdoi Ve, roi thay v = p,v =0 va
[ z

P, = AP, s& duoc:

Ap 1
L,=pV 1- 4.4
zb pc c n2 _1‘: 8n2_1:| ( )
v,
, ¢ dV 1
+ Cong nén da bién tinh theo L, = p, V" j — = —(pava - pcvc), dua
wvVt on-1

PcVe lam thira $6 chung va sau khi tinh todn c6:

122



ny-1
Lac :_pcvc 1- ﬁ - pCVC [1_ nl_lj (45)
n,—1 V, n, -1 g

Thay cac gia tri L, Lz va Lac VAo Li = LZ'Z + Lzb — |—ac , dugc:

: AP 1 1 1
L, =p. V. Alp—-1 1- — 1-
1 pC C{ (p )+ n2 _1( 8”2_1j nl _1[ 8n1—1 j} (4'6)

N . .
- Goi Pj (F) la &p suat chi thi trung binh tinh theo 1y thuyét (chua hi¢u dinh) cua

chu trinh cong tac 1a cong chi thi cia mot don vi thé tich cong tic cia xi lanh trong mot
chu trinh duoc thé hién qua biéu thirc:

' _Lli 3 < 2
P;= v , (J/m* hodc N/m” = Pa) 4.7
h

Thay L; vao, duoc:
L g™ Ap 1 1 1
V] paa—l[ (p—1) n2—1[ 5"2—1j n1—1( g“rlﬂ (48)

ng o VC
Trong d6 P, =P,€  va 5, =
\A

1
e-1

Néu thay p =1, luc &y O =& s& dugc pj clia chu trinh cdp nhiét dang tich (dong co

p'_Li_p e | _ ™ (1— 1 j— 1 (1— 1) 4.9
'V, fe-1|n,-1 &™) n -1 ™! (4.9)

trong d6: L, (J, hodic N.m); Vj, (m®) — thé tich cong tac cia xi lanh;

xang).

Thir nguyén cua ap sut 1a Pa (N/m?).

123



MN 2
mt ¢
g
e
C
S a
Q L @
b
P m upx
o —
= | VV»__.JU
. Vg

Hinh 4.1. P6 thi céng hi¢u dinh p =f(V) ciia PC-D

Sau khi hiéu dinh cac dd thi cong tinh toan, dd thi sat vi thuc té hon va dién tich bao
gid cling nho hon, sai 1éch gitra hai d6 thi dugc thé hién bang cac dién tich gach chéo. Sy
sai 1éch trén giita tinh toan 1y thuyét va chu trinh thuc té 12 do dién bién cta qué trinh chay
thue té khong hoan toan phu hop véi gia thiét cip nhiét dang tich va dang ap khi tinh toan,
cling nhu anh hudng cta goc do phdi khi, danh Iira sém, phun sém gay ra.

Nguoi ta dung hé s6 dién ddy dd thi cong Pg = — d& bu trir vao sy khac biét do.

L.

I
Trong d6 L; 1a cong chi thi thuc té. Vi vay, ap suat chi thi trung binh p; ctia chu trinh thyc
té, dong co 4 ky 1a:

L L,

Pi= =Pa-y, = PaPi 4.10
i Vh d Vh d Mi ( )
Thong thuong nguoi ta dung MPa (MN/m?) 1am don vi tinh ap suat do do tir ta co: p;

L.
=10° v_ (MPa);

h
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Hinh 4.2. P6 thi cong hi¢u dinh p =f(V) ciia PC-X

Theo thyc nghiém giad tri @4 = 0,92-0,95. Gia tri @4cua dong co xang 16n hon

dong co diesel. Trong d6 gia tri @4 nho ding cho dong co diesel cao tdc con gid tri 16n

dung cho dong co xang.
Dong coxang4ky ¢, =0,93-0,97
bong co diesel 4 ky ¢, = 0,90 —0,96
bong co 2 ky ¢y =0,97 -1,00
Khi hi¢u dinh ap suit cuc dai If)z1 cua dong co xang, chon: P, = 0,85p,
Trong d6 P, - Ap suat cuc dai ciia chu trinh theo tinh toan 1y thuyét va 0,85 1a hé s
hiéu dinh cho phu hop véi thuc té.

Trong thoi gian hoat dong, ngoai 4p suit p ciia moi chit trong xi lanh con c6 ap
suat khi thé dudi cac te ciing ludn ludn tac dung 1én pit tong theo hudng nguoc chiéu so
v6i p. Phan 16n cac dong co, cac te déu dugc ndi thong véi khi troi hodc véi dudng nap
qua hé thong thong gid cac te, vi vAy c6 thé coi 4p suat khi thé trong cac te bang ap suat
khi trot po.
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Nhu vay khi pita tong chuyén dong trong xi lanh, hop luc khi thé Pp tac dung day pit
tong trong xi lanh s¢ 1a:

nD?
4

Pe=(p—po)- " (N) (4.11)

trong do: D (m) — duong kinh xi lanh
Hop luc khi thé Fp ddy pit tong chuyén dich mot vi lugng hanh trinh dS, sé& tao ra vi
lwong cong dL;, theo biéu thuc:

nD?

dLi=Pp.dS=(p—po) . dS=(p—po) dV (4.12)

trong d6: dV 1a vi lugng bién thién cia thé tich cong tac.

Db thi cong p = f(V) hodc p =f(¢) (trong d6 ¢ 1a goc quay truc khuyu) 13 do thiét
bi x4c dinh d6 thi (indicateur) vé& ra khi dong co dang hoat dong. Tung do cta d6 thi phan
anh cac gid tri ctia 4p sut trong xi lanh, con hoanh d¢ cta do thi 14 vi tri cua dinh pit téng
hodc vi tri ban kinh quay cta truc khuyu phan anh thé tich cta xi lanh hodc goc quay truc
khuyu ¢.

Khai niém vé ap suét chi thi trung binh p; 1a mot khai niém quan trong, thuong gap
trong cac gido trinh va céc tai liéu khoa hoc nghién ctru vé dong co ddt trong. Do d6 can
phai lam r6 thém vai khia canh cua khai niém nay.

Hién nay gié tri p; nam trong gi6i han sau:

- Pong co khong tang ap: pi = 0,7 + 1,2 MPa

- Pong co tang ap co thé dat p; = 3,0 MPa hoc 16n hon

4.2.2. Cong suit chi thi cia dong co

Cong do moi chét trong xi lanh tao ra trong mdi chu trinh duge xac dinh qua dd thi
cong p-V duoc goi la dd thi cong, va cong do dugce goi la cong chi thi cua chu trinh L; (nhu
da trinh bay ¢ phan trén).

Dua theo dinh nghia cda p;, c6 thé tinh L; nho biéu thire sau:
Li =piVh (N.m) (4.13)
trong d6: V- tinh theo m®; p; - theo Pa = N/m?.

Cong chi thi L; c6 thé xac dinh cad cong cia cac hanh trinh “bom”, hodc khong tinh
cong cua cac hanh trinh “bom”.

Cong suat chi thi ciia dong co — chinh 1a cng suat do cac cong chi thi L; tao ra trong
mot gidy.
Néu: n (vong /s)- 1a s6 vong quay cua truc khuyu trong 1 gidy;

7- 14 s6 ky ctia mot chu trinh (s6 hanh trinh pit tong trong 1 chu trinh);
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m - s6 chu trinh trong 1 gidy cua xi lanh;

Sé duoc:

LI U 4.14
m—60T 30T,curln S (4.14)

N¢éu s0 xi lanh trong dong co la i ta co:

~2n . n i
™= 60r 307 (4.15)
. : PiVhin
N;j = Lj.i.m =Vp.p;.im = W (4.16)

4.2.3. Hiéu sut chi thj va suit tiéu hao nhién liéu chi thi

Tinh kinh té cta chu trinh dugc dic trung bang 2 thong sb hiéu suét chi thi 77; va

suét tiéu hao nhién liéu chi thi gi. Pugc xac dinh b?mg cong thtrc:

L= —; 0, =—" , kg/W.s hoac m°/W.s 4.17
7 G- Qu ? N; g @40
N . 1
Tu daytaco: n; = 9.0 (4.18)
i "<tk

1;: La ty s giira nhiét lugng dugc chuyén thanh cong chi thi L; voi nhiét lugng cap

cho dong co trong cung mot thoi gian.

L
: 419
9; Qu (419)

Néu lay thoi gian 1 chu trinh: 77, =

Trong do:
Gni — Luu lugng tiéu hao nhién liéu trong 1 gidy (kg/s hodc m?/s)
Qi — Nhiét tri thép ctua 1 kg nhién liéu (J/Kg hodc J/mg), 1a nhiét lugng thu dugc

khong tinh dén nhiét an hda hoi ctia hoi nudce chira trong sdn pham chay.

Nhu vay, hiéu suat chi thi 1; 1a ty s giita nhiét lugng chuyén thanh cong chi thi véi
nhi¢t luong cép cho dong co do nhién li¢u dbt chay trong xi lanh tao ra trong mét don vi
thoi gian (thudng tinh bang giy).

Ti khac 7], & chd 1a trong d6 c6 tinh dén ca ton that nhiét truyén cho vach xi lanh,
do chéay khong hoan toan, do phan giai san vat chay, ton that khi thai. ..

V
Tu Li=pi.Vhva p,.m,.V, =8314.M,.T, trong do: (nv = V_kj’ duoc:

h
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_8314.M,T,.9, 18314.M, T, .9,

V, ; Puge: Ly = p;
Py 72, Py -7,
_ 7, —8314 VPl (4.20)
Qu 17y - Py

trong do: Qu = J/kg; M1 = kmol/kg.

. T 1
- Dbi v6i dong co diesel: M, =aM jva —& = L.— thay vao 77, , duoc:
p, 8314 p,
ol .p.
n, = —op' (421)
Qu 17y P
. 1 al +1 T 1
- P6i voi dong co xang: M; =aM + = ° va —k=&.— , thi:
Ha Hik P 8314 p,
L, +1).p.
(el +Dp w22
Qu 77 Py

- D6i voi dong co ga: Qum 1a nhiét tri thap cua 1m® khi tiéu chudn (O°C va 760mmHg)
hodic Quv 14 nhiét trj thip cua 1kmol, thi:

n =37115 MaPiele
th '77v 'pk
77_ _ M 1" pi

=—> (4.23)
th '77v 'pk “

8314
22,4

trong d6: 371,15 — hé 0 tir ty sd

Hnk - phan tir lugng cuia hoa khi. (Kg/Kmol)
- Déi voi dong co 2 ky, céac tri s6 p; va 77, phai tinh theo thé ich hanh trinh c6 ich
clia pit tong - S .

Tir d6 thy rang: 77; phu thudc vao M, hoac M,

tk tm

(s6 nghich dao cia 1 Kmol moi

, T
chat méi) va 77;, P;,—~ hodc Py .
k

Suét tiéu hao nhién liéu chi thi gi 1a lugng nhién li€u ti€u hao cho 1w chi thi trong 1
gidy, cling 13 thong sb dic trung cho tinh kinh té cua chu trinh.
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1

9; = (4.24)
Que 77,
Tu: 7, =8314.M, duoc: g, =12.107° Py (Kg/W.s), (4.25)
e 71y - P M,.p;.T,
I - - _ pk'nv
trong do Qi = JIKg. Hoac g, =432——— (9/KW.h)

I\/Il'pi 'Tk
(4.26)

Do6i voi dong co chay bang nhién liéu khi, suat tiéu hao nhién li¢u thé khi v1 dugc

1 m?®
xac dinh: V, = ( J, trong do6: Qum tinh theo Jm3, tinh theo 77; duogc:

Q.17 \W.s
v, = 269.10°° Mi)-k:-ka [k\r;]vsh) (4.27)
* Gia tri:
gi kg/kw.h (g/ml.gi®) i %

Dong co xang 210 — 340 (155 - 250) 44 - 25

Dong co diesel 4 ky 150 — 200 (110 — 145) 56 - 43

Dong co diesel 2ky 170 — 220 (125 — 160) 50 - 40

Dong co gaz 35-28

4.3. TON HAO CO GIOI VA CAC THONG SO CO iCH
4.3.1. Ton hao co giéi

Mot phﬁn Ni cua dong co tiéu hao cho ban than dong co ma khong dugc lgi dung co
ich. Phan cong suat d6 dung dé khic phyc luc can bén trong dong co — goi 1a cong suét co
giéi N, bao gom.

a. Nys — Tiéu hao cho ma sat gitra cac chi tiét trong dong co

b. Nge - Tiéu hao cho ma sat giita cac chi tiét chuyén dong voi khong khi (thanh truyén
- truc khuyu — banh da...).

¢. Ngz— Tiéu hao cho dan ddng cac chi tiét va co cau phu cho dong co.

d. Np — tiéu hao cho ton that bom (ddc trung cho A p;, khi ting ap Ap; > 0 ; do d6 lam
tang N;).

e. Ngk — Tiéu hao cho quét khi trong dong co 2 ky
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AVARNY

Hay: Nm= "5~ — KW 4.29
y m 30,T ( )
Ap suit ton that co gidi trung binh pp:
30.t.N,, 2
=, - MN/m 4.30
pm n.Vh .| ( )

Ap suét co giéi trung binh thudng duoc xac dinh bing thuc nghiém, biéu dién duoi
dang cong thure kinh nghi¢m:

Pm=A+B.Cn, hay:pn=A +B'.n

Trong do: A, B, A, B —Lacac hé sb thuc nghiém phu thudc kiéu loai dong co, kich
thudc xi lanh va mirc do cao toc cua dong co.

Cm =m/s; n=v/ph

4.3.2. Hi¢u suit co giéi 77,

-Nm 13ty s6 giita cong sudt c¢6 co gioi Ny, chia cho cong suét chi thi N;

_Nm_Ni_Ne _1_& o
T = N, = N, = N . Hodc:
Pn  P—p. Pe , .
Ny =—"=——"=1-— 1 c6 thé tinh bing cong thic:
PP p " seone
Pm
L — (4.31)
A—n,
(04

trong d6 A — La mot hang sb.
N, motsé dong co nam trong gidi han sau:
- Pong co xang 4 ky: nn,, =0,70—-0,82
- Bong co diesel 4 ky: 77,, = 0,70 —-0,80
- Bong co diesel 2 ky: 77,, = 0,66 — 0,75
Y nghia ciia ¢y,

Cm 12 hidu suét co gidi, thé hién sd phan tram ning luong N; trong xi lanh chuyén
thang cong sut co ich Ne.

V. .i.n
T dé taco: N, =7, .N, :pe?)#,w (4.32)
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Trong do:
pe — Ap suat cé ich trung binh, N/m?
pi — Ap suét chi thi trung binh, N/m?
V},_ Thé tich cong tac cua xi lanh, m®
i —S6 xi lanh.
T —Séky.
n — S6 vong quay cua truc khuyu, vg/ph
Néu Vj, tinh bang lit (1) thi N; tinh bang KW
4.3.3. Cong suit c6 ich N,

p..n.V, .
Ne = Ni — N hay Ne = T‘C , KW (4.33)
- Ap suét c6 ich trung binh pe
0. = 30.7.N, o
e nv,i ' MN/m (4.34)
Khi phan tich sy anh hudng cia cac yéu té khac nhau dén pe va Ne. Theo cac biéu
thurc:
T Pe =MNy-Pi» N =1,,,-N,, Taco:
~12.10° Ry 5 P
Pe M, VR — T
_120. R Py 2
p, =120. 171y M , MN/m* (MPa) (4.35)
M, Ty
sy, Qu 1 P«
va N, =12.10°V, i.=% . = 5.1, 77, N.—% W
h M, 7 i-1y17 T,
N, = 4V, |ﬁ ln,mnmn& kW
l Tk
NV, .
o= PVl (4.36)
225t
V6i nhién liéu khi ta co:
_ Qim Py
p. =2690. M Ny N — , MN/m? (MPa) (4.37)

M, T
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: 1
N, :89,67.Vh.|.%.—.ni.nv.nmn.p—", KW (4.38)
M, t T,

- MOmen quay M. & dau ra truc khuyu:

v _Ne_ N, _OB5N,

e @ = 27N - n , N.m. (4.39)
60
trong d6: N, tinh bang W, n tinh bang vg/ph
Ne
M, =726.2- ¢ KG.m (4.40)
p..n.V, . M.,.n2z p.V,.in M 2.z.n
TueNe= — 5~ —,dugc: Ne= = N, =M, o=—3——),
T 30 MY 60 307 (Ne=Me@=""g)
tur day co:
p. =7t M. 4.41
e - th ( ' )

Tir day ta thdy rang: v6i mot dong co nhat dinh cac gia tri 7,7, |,Vh déu 13 hang
s6, vi vy pe ty 1& thudn véi Me. Ngoai M. 1a mo men tong tir dudi truc khuyu truyén ra
Ngoai, con pe phan anh gia tri mé men mot lit thé tich cong tac ctia xi lanh. M, & dau ra truc
khuyu dugc xac dinh trén bang thir dong co.

4.3.4. Hi¢u suit cé ich 7 va suit tiéu hao nhién li¢u cé ich g.
a. Hiéu sudt c6 ich ne: Higu suat co ich 1a ty sd giita nhiét lugng chuyén thanh
cong co ich va nhiét luong cap cho dong co do nhién lidu dugc d6t chay trong xi lanh tao

ra. Hai loai nhiét lugng nay cung xac dinh trong mgt don vi thoi gian.

N

e

C;'nIth

Trong do:

7, = (4.42)

Gni - S6 nhién liéu cdp cho dong co trong 1 gidy (Kg/W.s)
Qu— Nhiét tri thip cua 1 kg nhién liéu (J/Kg).

N — Tinh bang W.

Gn1.Qu — Nhiét luong cap cho 1 chu trinh (J)

b. Sudt tiéu hao nhién liéu cé ich g: Suat tiéu hao nhién lidu g: La lugng tiéu thu
nhién liéu cho 1W trong 1 gidy (Kg/KW.h):

nl (443)
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Gnl t
1
7, = (4.44)
) ge'th
Trén thuc t& Gy thuong tinh theo kg/gio; Ne — KW, ge — g/KW.h va Q; — MJ/Kg. Vi
vay:
G, 3, 9
= =n 103 (—=2— 4.45
g N (W.s) (4.45)
7. = 3,6.10° (4.46)
° ge'th .
c. Quan hé giita 1ne, miVa M.
Quan h¢ gitra M;,N, vVa M, nhu sau:
Tu 9 :&vég-:h: Ne=0.iNi=G :»-—9&=9n
e Ne i Ni ) 0e.Ne = @.ilNj = G gi= eNi e'Im
1 1 1
Tfl’?]ez :}Q = ;77i= :)Q =—
9.Qu “ 171 9:Qu « g7
Tact: M =% hoic M. =MNNy (4.47)
MNm

4.3.5. Cong suit lit va cong suit pit tong

Pé danh gia mirc do sir dung thé tich cong tac Vi, murc d6 chiu tai trong nhiét va tai
trong dong cua pit tong nguoi ta dung cong suét lit N va cong sut pit tong Np.

a. Cong sudt lit N_: La ty sb giira cong sudt c6 ich N va thé tich cong tac cua
dong co.

Pé danh gia cuong do nhi¢t va dong lyc hoc cua thé tich cong tac xilanh va so sanh
mirc d6 cudng hoa cua dong co, ngudi ta dung hai chi tiéu: Cong suat lit N\ va cong suat
1dm? dién tich pit tong Np.

Cong suat lit Ni_ chinh 13 cong suat dinh mirc ciia dong co ddi voi 1lit thé tich cong
tac cua xi lanh.

Cong suat don vi dién tich pit tong Np 14 cong sudt dinh mirc cua dong co dbi véi 1
dm? hodc 1m? dién tich pit tong.

Cong suit dinh murc 1a cong suat dugc nha ché tao dam bao trong diéu kién hoat dong

e

. . N
nhat dinh ctia dong co. Theo dinh nghia cong suat lit N, (N, = =, ), thay
*Y'h
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i th 1 pk
N, =4V, l.—.—n,n,n,n— kW 4.4
" M, 7 T T, (4.48)

1 T K 1LV,

. 1 N
Va N, =89,67.Vh.|.(|3/‘|m .—.ni.nv.nmn.p—",kaéo N, =—-, taco:

- B6i voi nhién liéu long:

Qu 1 Py
N, =4. —n; N, NmN-—, KW 4.49
L M T n. nv nm T ( )

1 k
- D61 v&i nhién liu khi:

Qm 1 P
N, =8967.="™ = n.mn,Nn.N.—%, KW
L Ml T n. nv nm -I—k

(4.50)
Thuong khi tinh Ny, sir dung cong thire don gian sau:

PNV, p..n

= P KWt 451

L7300V, 30+ ! (45D
.n

Hoae N, == miit (4.52)
51

Nhin xét: Trong cing diéu kién nhu nhau, néu N cang 16n thi Vj, cang nho tic 1a
dong co nhé gon.

Gia tri N|_nam trong gi¢ han:
bong co xang: NL=20-50mi/
bong co diesel: N_=8-30ml/l
Pong co xe dua, thé thao: N =70 - 130 ml/I

b. Céng sudt pit tong N,: La cong suat tuong tmg véi 1 dm? dién tich ciia dinh pit

tong Fp.
Ne Ne N s
N, = F =D i,thay N, vao ta co:
7
.D? .
Pe,- S.n.i S
Ny =—4  _ Pe>N g2 (4.53)
w.D° . 30.t
30.t. A
4
C
Thay 2—8 =0,1C,, (m/s), s& duge: N, =0,1 Petm , KW/dm?
T
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Qu 17 1y Tl &, MN/m? (Mpa) va

Thay pe tir cac biéu thue p, = 120.

lvll Tk
C
pe=2690.cl\2/t|m ni.n\,-nm%, MN/m? (Mpa), vao Np=0,1pe -
1 k T
KW/dm?,duoc:
th 1 pk
N, =12.=% ~n.m,M,,.C,.—5, kW 4.54
p M, LRV T (4.54)
X Qum 1 P
va N, =269.~™ = 1. m,MN,..C.—, kW 455
p M. e G (4.55)
S.n
Hay: N, = 292 - , ml/dm? (4.56)
CAU HOI ON TAP

—

. Khai niém céc chi tiéu chinh danh gia tinh nang kinh té k¥ thuat cua dong co.
. Xéac dinh cong chi thi va ap suat chi thi trung binh.

. Tinh cong suét chi thi cua dong co.

. X4c dinh hi¢u suat chi thi va suat tiéu hao nhién li¢u chi thi.

. Ton hao co gidi.

. Hiéu suét co co gi6i.

. Cong suat c6 ich.

. Hi€u suat co ich va suat ti€u hao nhién li€u co6 ich.

O o0 9 N W Bk~ W

. Cong suét lit va cong suat pit tong.
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Chuong 5: CHE PQ LAM VIEC VA PAC TINH
CUA PONG CO POT TRONG

5.1. CAC CHE PQ LAM VIEC CUA PONG CO POT TRONG

5.1.1. Céc ché d¢ lam viéc

Cac ché d6 1am viéc ctia dong co dbt trong dic trung boi mot to hop nhirng thong sb
cong tac cha yéu cua dong co nhu: phu tai, s vong quay, trang thai nhiét... Ché do lam
viéc luén ludn thay ddi theo dic diém su dung dong co.

Yéu té chinh thé hién cong ciia dong co dan dong cac loai may cong tac 13 cong suit

c6 ich Ne (KW), duge tinh theo mémen ¢6 ich M (KN.m) va tdc d6 quay ¢y sb vong quay
n (vong/phut) cia truc khuyu.

N = My 0 = Me. 251 = 0.1047M,.1n (5.1)
N
el C
; A
a
b
(&)
/
¢ ﬁmin 1 ﬁm: n

Hinh 5.1. Cac ché d¢ c6 thé hoat dong ciia cac loai dong co

Trong subt qué trinh lam vi¢c phu tai va tdc do cua dong co luon ludn thay ddi theo
nhu cau ctia may cong tac.

Tbc do nhé nhét, phu thudc vao diéu kién 1am viéc 6n dinh cua dong co. Tdc do cho
phép 16n nhét ctua dong co phu thudc vao rat nhiéu yéu td nhu: cac diéu kién dam bao chu
trinh cong tac tién hanh tét, mic d6 ting cta cac luc quan tinh va tng suat nhiét cia cac
chi tiét, mirc do giam cta hé s nap va nhiéu yéu t6 khac gdy anh huong xau t6i chu trinh
cong tac, tudi tho va do tin cay cua dong co.

Pong co c6 thé hoat dong tét trong pham vi tdc d6 tir nhoé nhat dén 16n nhét cho phép.
O mbdi téc dd n, mdé men hodc cong suit cd thé thay ddi tir khong (ché do khong tai) téi tri
s6 tai 16n nhat twong tmg véi téc do dy. Nhu vay tong hop moi ché do c6 thé lam viée cua
dong co trén d6 thi Me(n) hodc Ne(n) sé& 13 dién tich do thi gié han boi 4 dudng sau: hai
duong song song v&i tung d6 di qua nmin (s6 vong quay nhé nhit) va nma (sé vong quay
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16n nhét), ban than truc hoanh va dudng a ndi cac diém c6 cong suit cuc dai tuong tng véi
cac ché do toc do (hinh 5.1).

Hinh 5.2. Pac tinh ciia dong co va may cong tac

Trén hinh 5.2 gidi thiéu ham N, = f(n) thé hién trén cac dudng tir 1 dén 4, mdi duong
tuong ing voi mot vi tri twong Gmg ctia co cdu diéu khién dong co (vi tri buém ga hoic
thanh rang buom cao ap). Bién thién vé cong sudt cia may cong tic N cling 1a ham cua tdc
d6 quay n: N¢ = f(n). Cac duong I...IV (hinh 5.2) thé hién bién thién ctia ham N theo n véi
cac mirc can khac nhau ctia may cong tac (46 doc va trang thai mat duong khac nhau ddi
v6i 6t6, dién tro khac nhau ctia mach dién bén ngoai d6i v6i may phat dién...).

Néu dong co hoat dong & mot ché d6 ma cac thong sb cong tac (cong suét, mo men, sd
vong quay, trang thai nhiét...) khong thay doi theo thoi gian, ta néi: dong co hoat dong &
ché dimg. Ché d6 dimng chi ton tai khi cong suit c6 ich ctia dong co N, bang cong suat clia
may cong tac N, khi thay d6i co cau diéu khién dong co ciing nhur d6 can clia may cong
tac. Néu nbi lién truc quay cuia may cong tac voi truc quay cua dong co thi sé vong quay
clia may cong tac bang sd vong quay cuia dong co, lic Ay mudn xac dinh ché do hoat dong
ctia dong co chi can dat cac do thi ciia may cong tac va do thi ciia dong co 1én ciing mot
ban v&. Piém cét cua dic tinh dong co va dac tinh cia may cong tac a, c... déu 1a cac ché
d6 dimg ctia ca hé théng dong co va may cong tac.

MOi ché do dung, co cAu diéu khién dong co nam & mot vi tri nhat dinh, may cong tac
cling hoat dong & mdt diéu kién can nhit dinh, chinh 1a thoi diém cét cia hai ddc tinh; vi
du: diém a 1a diém cét ctia dic tinh 2 ctia dong co va dic tinh II ciia may cong tac, khi dong
co chay theo dudong 2 va may cong tac theo duong II.
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Cho thay d6i kiéu hoat dong ctiia may cong tac (thay d6i do déc va chat luong mat
duong, dién trd bén ngoai ctia may phat dién...) s& 1am thay d6i dic tinh ctia may cong tac
Nc. Vi du: giam mirc d6 can ctia may cong tac tir a xudng b (tir dudng Il xudng duong I1I)
v6i tbe do ng cong sudt dong co N> N (cong sudt may cong tac), mot doan ab, cong suit
du 4y s& 1am ting toc dbi voi hé thdng cho t6i khi can bang nang lugng duoc hoi phuc &
ché d6 dung méi (diém c).

Néu thay d6i co céu diéu khién dong co (khi giit khong dbi mirc can cia may cong tac),
cling s& lam cho qua trinh thay d6i ché d6 dimg cuia hé théng dién ra tuong tu nhu trén.

Nhu vay voi mot thay doi bat ky ctuia co cau dicu khién dong co cling nhu muc can
cua may cong tac déu lam thay doi ché do dung vdi cong suat va s6 vong quay khac voi
ché do ci.

5.1.2. Dieu kién lam viéc

a. Bong co tinh tai

Trong mot sd truong hop (ddng co quay may phat dién, may nén khi, bom nudc...)
doi héi dong co ludn ludn hoat dong & mdt tdc do nhét dinh. Mubn vay can phai thay ddi
kip thoi co ciu diéu khién dong co khi muc can cia may cong tac thay dbi (hinh 5.1). Khi
lép thém mot bo diéu chinh toc do (bo diéu téc) thi dong co van chay ¢ tdc do cii hodc sat
voi tbe do cii khi thay ddi mirc d6 can cua may cong tac. Diéu kién hoat dong ké trén cla
dong co dugc goi la diéu kién tinh tai. Nguoi ta dung hé $6 khong dé)ng déu cua bo diéu
toc dé danh gia mic do sai 1éch gitra toc do thuc té so v6i muc do trung binh cta dong co
trong vi pham diéu chinh tdc do nhd bo diéu téc.

*Cac ché 9 c6 thé hoat dong cia dong co tinh tai déu ndm trén duong thang vudng
goc voi truc hoanh di qua s6 vong quay dinh mirc n, (tbc d6 thiét ké). Gii han trén cia
dong tinh tai tai diém A, diém cho cong suat cuc dai tai tc d6 dinh muc Nemax.

- Cong suat cuc dai Nemax 14 cong sudt 1on nhat ma dong co c6 thé phat ra trong mot
thoi gian gioi han (1 + 2 gio).

- Cong suit thiét ké Ne, 1a cong sudt co ich duoc nha san xuat dam bao cho dong co
chay trong diéu kién quy dinh. Déi v6i dong co tinh tai, cong sut thiét ké 1 cong suat cho
phép dong co chay qua tai trong khoang 10 + 20% trong thoi gian mot gio.

- Sb vong quay thiét ké n, 1a s vong quay cta truc khuyu dong co twong tmg véi
cong suat thiét ké.

Pong co tinh tai va cac dong co phu cia tau thuy chi hoat dong ¢ s6 vong quay thiét
ké. Cac ché d6 l1am viéc khac cua dong co nhu: khoi dong, tang tde, qua tai... chi la nhiing
ché do chuyén tiép, khong dimg.

b. Béng co ldp trén thiét bi van tdi dwong bo

DPong co lip trén thiét bi van tai duong bd phai thudng xuyén lam viéce trong diéu kién
thay ddi 16n ca vé téc do 1an mirc do can cua xe. Thong thuong giita sé vong quay va cong
suit cua dong co loai nay khong c6 mbi quan hé don tri; v6i mot sb vong quay bat ky cong
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suat dong co déu co thé thay di tir khong dén cong suét cuc dai. Vi vay cac ché do 1am
viéc ctia dong co vén tai trén dd thi Ne =f(n) (hinh 5.1) duoc thé hién bang toan bo dién
tich giéi han béi: truc hoanh, hai duong thang song song véi truc tung di qua npmin va dudng

Nmax va duong N By ! nbi nhimg diém c6 cong suit cuc dai twong tng voi sb vong quay n.
Trong diéu kién sir dung thyc té phén 16n thoi gian dong co van tai déu hoat dong & cac
ché do khong tai va it tai.
5.2. PAC TINH CUA PONG CO POT TRONG

5.2.1. Khai niém

Nguoi ta dung dic tinh dé danh gia cac chi tiéu k¥ thuat ctia dong co, hoat dong trong
cac diéu kién khac nhau.

Ddc tinh cua dong co la cac ham s6 thé hién su thay doi ciia cdc chi tiéu cong tac
chinh theo chi tiéu cong tac khdac hodc theo nhdn t6 nao dé cé dnh hwéng tric tiép toi chu
trinh cong tac.

Céc dic tinh dugc st dung nhiéu trong dong co gdm co:

- Bic tinh tdc do (c6 dac tinh ngoai va dac tinh bd phan);
- Pic tinh tai;

- Pic tinh téng hop;

- Bac tinh khong tai;

- Bic tinh diéu téc;

- Bac tinh chan vit;

- Bic tinh diéu chinh.

Cac dac tinh téng hop, diéu tdc, khong tai, chan vit chi 1a truong hop dac biét cua dac
tinh téc do. Cac dic tinh cua dong co dugc xac dinh béng thuc nghiém trén bang thir dong
co. Sau day s& gidi thiéu mot sé duong dic tinh chinh.

5.2.2. Cac biéu thirc ding dé phan tich diic tinh cia dong co

Mubn phan tich dic tinh ctia dong co can 1ap mdi qua hé toan hoc giira cac chi tiéu
kinh té k¥ thuat cia dong co, nhu cong suat c6 ich Ne, mdmen cd ich Me, ap suat ¢6 ich
trung binh pe suét tiéu hao nhién liéu co ich ge, luu lwong nhién liéu Gy voi cac thong sb

cua chu trinh nhu: 7, 77;, 1]y &...

Dé tién phan tich anh hudng cua cac yéu td khac nhau khi dong co hoat dong t6i N va

G
Pe can dya vao: Je = N_nl , roi 1an luot dung cac biéu thirc:
e
5 Q p
p, =12.10"° M—tk 7.1, _I_—k N/m? (Pa) (5.2)
1 k
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- Néu Qu = MJ/kg; px = MN/m?, thi:

p; =120. (I\g/;k 77,17, %, MN/m? (Mpa) (5.3)
1 k

Do vay, ddi véi dong co dung nhién li¢u 16ng cong thirc tinh N;:

e, Q1
N, =12.10 5.vh.|.%.;.77i .nv.n.% w (5.4)
1 k

- Néu Qn (I/kg); Vin (m®); pic (N/m?) ;n (vg/s) va

- Qy 1 Py
N. =4V, .. —.n..n,.N.—
i h Ml r 7;-1 Tk , KW (55)

- Néu Qu (MJI/kg); Vi (m?); px (MN/m?); n = vg/ph.

Nho cac biéu thure trén, néu bo qua phan hoi nhién li€u trong hoa khi, d61 véi dong co

chay bang nhién liéu 16ng ta co biéu thirc:

1 Q :
N = AV/ tk . in (W 56
e 301_ h a _LO p kr] Vn |r] m 1.Nn ( ) ( )
Pe=Pi N w=—" PN MM, (Pa) (5.7)
a.l,
N N, 30 1 i
M= —=—%.—= Qu VO 1 T M 1 (N.m) (5.8)
0 n =~ o, zr

T biéu thire trén s& xéc dinh duoc biéu thurc cua gcvaGy:

1
Ge = ——; (kg/W.s) (5.9)
th'r] i'n m
V.1 p,. N
Gn=0e.Ne= —— =K ¥ n(Kg/s 5.10
1=9 307 L, a (Kals) (5.10)

Trong cac biéu thirc trén: n tinh bang vong/phit, V, tinh bang m?,p . tinh bang

kg/m®, Qq tinh bang J/Kg.

Hiéu suét co gioi N ,, duoc xac dinh theo cong thirc trén trong d6 pm tinh theo py =

a+b.Cm va p; tinh theo (5.3) s& dugc:

N =1- a+hb.Cm (5.11)
Qu

G.LO r] k'r] v'r]i
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Dbi voi dong co dua vao thir nghiém céc thong sé sau déu 13 hing s6: hé sb6 ky t, thé
tich cong tac cua xilanh Vy, nhiét tri thép Quw, khdi lugng cua nhién li¢u, luong khong khi
1y thuyét can dé ddt 1kg nhién lidu Lo, s xilanh dong co'i. ..

Néu thay tich cua cac hing sb trong cac biéu thirc tir (5.6) dén (5.11) bang cac hing sb
tr A; dén As trong d6 Iuu y thém thir nguyén méi cua céc chi tiéu s€ dugc:

Ne=Ar v 1 1 o, n.(KW) (5.12)
(0.4
Pe=A, v 1y o, (MPa) (5.13)
a
Me=AsDv 0 o, (N.m) (5.14)
a
e = Ay , (g/kW.h) (5.15)
iIm
Gn =As Nv n, (kg/h) (5.16)
a
a+b.C_
(T i a— (5.17)
Az NP

Cac biéu thirc tir (5.12) dén (5.17) dung dé phan tich dic tinh cua dong co xing,
dac biét 1a dong co xang dung bd ché hoa khi vi hé s6 nap n , cua bi€u thirc trén gay anh
huong tryc tiép dén cac chi tiéu kinh té k¥ thuat ctua chiung. Déi v6i dong co diesel can
thay n bang luong nhién liéu cip cho chu trinh gg, Vi g gdy anh hudong vé hé sb du
lwong khong khi o ¢o thé viét:

_ nv 'Vh P k

o= W (5.18)

trong d6: Vy thinh theo m®; g — Kag/chu trinh; o, - Kg/m®;
Lo — Kg khéng khi/Kg nhién liéu.
Tir (5.18) s€ co:

rlv — I-O
a Vh'pk

O (5.19)

Thay (5.19) vao céac biéu thirc (5.12), (5.13), (5.14), (5.15) va (5.16) rdi thay tich
cua Vi v6i cac hang s trong biéu thic trén bang cac hang sd tuong ing C; ....Cs, s&
h p k
duoc mot bd biéu thire dung dé phan tich dac tinh cua dong co diesel:
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Ne=Cs. gt 0.0 M (5.20)

Pe=Ca 0. N N (5.21)

Me=C3 get. N i N mo (5.22)
1

e=As ] 5.23

| * Ni Mm ( )

Gni=Cs. et .N; (5.24)
a+h.C

nm:]_-—m; (5.25)
C2'gct'r] i

Pbi v&i dong co chay bang nhién lidu thé khi: sb hang Quc trong biéu thic (5.6) s&
0

dugc thay bang Q¢ (trong d6: Qun (3/m?) — nhiét tri thap cua 1m® nhién lidu khi &
1+aV,

didu kién tidu chuin, Vo (M*m?®) - m® khong khi 1y thuyét ding dé dét 1m® nhién liéu khi),

do do6 s€ co:

1 Q .
= V, m JNiMm N, KW 5.26
307 "1+ aV, PN, MiN (5.26)

Thay hang s6: B = #Vthm P i s€ duoc:
30T

Q,
Ne=B.n..—™ _n n.:KW 5.27
e nvlmvonmn. (5.27)

5.2.3. Moi quan hé giira T]; va L1 véi O
o

Trong dong co xing, do duoc hoa khi tron déu, nén ton tai mot gidi han ndng d6 nhat
dinh cta hoa khi dé mang lira lan truyén, bén ngoai giéi han 4y hoa khi khong chay (hinh
5.3). Hiéu suat chi thi n, cua dong co xdng s€ giam dan khi hé sb du luong khong khi a
dén gan gii han bdc chay cua hoa khi va dat gia tri cuc dai tai mot gia tri nao d6 cia a
trong pham vi giéi han trén, thong thuong tai @ hoi 16n hon 1 (¢ =~1,05-=-1,15). Sau

d6 néu tiép tuc ting a s& lam cho 7, giam nhanh.

Gia tri cuc dai cua It twong mg véi gia tri a = 0,85+ 0.9, phu thudc vao dic
a

diém cau tao cua dong co.
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Hoat dong tai a ~ 0,85+ 0.9, hoa khi ¢6 tdc d6 chay 16n nhat. Thanh phan san vat
chdy trong trudong hgp nay chira mot lugng 16n khi CO va H; (twong ting khoang 5 — 10%
va 2 — 5% thé tich khi thai). Ngoai ra con chira mot lugng NOy (0 + 0,8mg/l) khi C,Hp,
(0,2 = 3,0 mg/l) va OH (0 + 0,2 mg/l). P6 1a nhirng khi khong mau, khong tao mudi, vi
vay khong gay trd ngai gi cho hoat dong cua dong co trong mdi truong do6 thi mat do xe
khong 16n. Nhung néu mat do xe du 16n tao nén néng d0 céac chat ké trén vuot qua gidi han
cho phép chung ta s& giy doc han 16n ddi voi con ngudi va moi trudng xung quanh. Vi vay
phai c6 bién phap va tao thiét b trung hoa cac chit doc hai ké trén ciia san vat chay.

o
~
R |

Hinh 5.3. Quan hé giira 77; va vin véi X
a

Piéu kién dé dat U cuc dai cua may ga ciing twong ung nhu cua dong co xang dung

a

ché hao khi, chi khac la gidi han cua mdy ga rong hon vé phia han dwdi, cdac gid tri 1; max

va (mj ciing chuyén dich vé phia gidi han dudi.

a max

* Nguyén tic bdc chay cia nhién liéu trong hoa khi ctia dong co diesel trén thuc té
khong bi gidi han boi hé sb du lugng khong khi a trung binh. Chu trinh cép nhiét hon
hop dung trong dong co diesel c6 hiéu sudt cao hon khi giam bdt phan nhiét cung cip
trong giai doan dang ap cta chu trinh. Vi vay hiéu suit 7J; s& ting khi ting hé sé du
lugng khong khi @ . Ngoai ra, khi ting hé s6 du luong khong khi a (diéu chinh chét)
thi ty nhiét ciia méi trudng cong tac cling giam nhd d6 giam bét cac ton that nhiét dem
theo khi thai. Nhung néu a qua 16n (a > 4), nhu chirng minh bang thuc nghiém, thi m;
ciing bat da u giam vi chat lugng phun (trong trudng hop phun it nhién li¢u) s& 1am ting
phan ton that nhiét khi chay.

Trong dong co diesel, hién tugng chay khong kiet ciia nhién liéu bat dau xuat hién tai
hé s6 du lwong khong khi a 16n hon so véi dong co xiang ding ché hoa khi, vi trong dong
co diesel a dugc tinh theo gia tri trung binh véi sb luong nhién liéu va khdng khi cé trong
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buéng chay tai thoi diém xét. Xuit hién san vat chay khong hoan toan thé hién su thiéu
khong khi cuc bo tai thoi diém nao d6 trong budng chay. Tir thoi diém bit dau chay khong
hét, néu tiép tuc gidm A s& lam cho hiéu sudt chi thi n; giam nhanh (hinh 5.3b).

Chéay khong hoan toan cua dong co diesel 1am xuit hién trong khi thai mudi than
(0,01 + 1,1 g/m3), khi CO (0,01 + 0.50% thé tich), NOy (0,0002 + 0,5 mg/l), CoHm (0,009
+0,5 mg/l) va mdt lugng nho hoi nhién li¢u va hoi dau.

Chi can mot luong mudi than muoi rat nho s& lam khi thai c6 mau tbi va gay ban méi
truong. Ngoai ra, mudi than con bam nén thanh budng chdy, c6 thé 1am cho dong co tré nén
qua nong vi chay rét trén duong gidn nd cia nhién li¢u va nhirng san vat chua kip chay.

Hién tugng tu chay khong hét cua dong co diesel tré nén dic biét nghiém trong khi

a <l. Gia tri cuc dai cua n. thuong xuat hién 6 a ~ 1.
a

5.2.4. Pic tinh téc d6 va dic tinh ngoai

a. Pdc tinh toc dj: Cac ham sd thé hién sy bién thién cua cong suat, moémen c6
ich (hodc ap suit co ich trung binh), suat tiéu hao nhién liéu c6 ich ... va cac chi tiéu
khac ctia dong co theo s6 vong quay, khi giit tay diéu khién dong co ¢ vi tri qui dinh
duogc goi 1a dic tinh tdc do.

b .Pdc tinh ngodi: Piac tinh toc do biéu thi cong suat cuc dai ctia dong co (Nemay)
tuong ung vai timg sd vong quay cua dong co 1a dic tinh ngoai.
* Dac tinh ngoai cua dong co xang

Céc biéu thirc dung dé phan tich dic tinh ngoai dong co xang:

Ne:Alna" NN P N KW); (5.28)
Pe= A, va NN P (MPa), (5.29)
M. = Ag ”av n.N.p,MNm: (5.30)
1
0= Ay (9/KW.h); (5.31)
A .
G = A5~ n (kgh); (5.32)
a+b.C_
Np=l-—p (5.33)
Az NP
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Khi xét quan hé cta cac thong sb vé phai cac biéu thirc trén thdy rang: N, chi ting
theo muc tang cua n khi &nh huong cia viéc tang n 16n hon nhitng anh hudong lam giam pe.

Nhu vay sau khi dat t6i mot toc d6 n ndo d6 ma mirc giam cia pe trd nén bang rdi 1on
hon so véi muc tang cua n thi ¢ tdc do do dat Nemax, sau do Ne giam do pe giam nhanh hon
so v&i vige tang n.

Pé dat tinh kinh té, k¥ thuat trong st dung nén cho dong co hoat dong trong gidi han
tir ny dén ny (trong d6: ny 1a tde d6 tng véi mémen cuc dai va ny 1a tée do tng v6i cong
suét cuc dai). Vi trong khoang gidi han tde do éy, thi sut tiéu hao nhién liéu 12 nhé nhét,
nhung dat duoc chi tiéu kinh té ky thuat cao.

e, Pe § he,Pe |
Ne N Ne T
1
3
L € P
C. ---'4-';"--...-..~
N "‘ /) 3 \
n n n n
a) R b) n
Hinh 5.4. Pic tinh ngoai ciia dong co xing a) va dong co diesel b)
a- bong co xang 2-DTN nha khoi den
b- Bong co diesel 3-bTN

1- DTN tuyét dbi

* Pdc tinh ngoai cua dong co diesel

Céc biéu thirc dung dé phan tich ddc tinh ngoai dong co diesel:

Ne=C1 0. N;.N N (KW); (5.34)
Pe=Ca. 0. N;.N ,, (MPa). (5.35)
Me=Csee N ;.1 ., (N.M); (5.36)
ge = Ca——— (g/KW.h); (5.37)
G = Cs. get N (Kg/h): (5.38)
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. a+hC, (539
Mo C,9.N;" .

Khi xét quan hé ctia cac thong sd vé phai cac biéu thire trén thdy rang: Ngoai su phu

thudc vao céac thong s6 vé phai, dac tinh ngoai cua dong co diesel con phu thudc vao vi tri

thanh ring bom cao ap nhu dd xét & phan trude. Khi chon bom cao ap cho dong co diesel,

thuong c6 mot luong du trit vé luu lugng dé co thé dung cung mot loai bom cao &p cho cac

loai dong co diesel c6 mirc d6 cudng hoa khac nhau vé cong suat va dé bu trir viée giam gy

do mon pit tong, xi lanh bom cao 4p gay ra. Néu khong co bién phéap dic biét thi khi dap ga

c6 thé 1am ting g¢ t6i mirc 1am cho nhién liéu chay khong kiét. Do d6 trén bom cao ap
phai c¢6 vit han ché vi tri 16n nhit cta thanh ring bom cao ap.

Nhu vay, Ne va pe 16n nhét cta dong co diesel trong st dung thuc té phu thudc vao vi
tri han ché thanh ring bom cao ap. Do d6 su bién thién cta N, trén dudng dic tinh ngoai sir
dung dbc hon so véi didc tinh nha khoi den. Phan 16n déu khong xuat hién Nemay trong gidi
han toc d6 str dung (tr npin dén n).

Ciing nhu dong co xing nén sir dung & khoang toc do tir ny dén dudi n, dé dat duoc
chi tiéu kinh té k¥ thuat cao.

D0 Nemax ctia dong co diesel theo s6 vong quay con phu thudc vao vi tri tay diéu khién
nhién liéu (vi tri thanh ring bom cao ap ) cdp cho chu trinh, nén dic tinh ngoai ciing phy
thudc vao su diéu khién d6. Do vay, DTN cua dong co diesel c6 céc loai sau:

- DTN tuyét d6i

- DTN gidi han BCA

- DTN theo cong suét thiét ké

- DTN nha khoi den

- DTN su dung

- Tét ca cac DPTTD khéc khi giit khong ddi vi tri ctia co cdu diéu khién bom cao ap dé
Ne thép hon so véi DTN ké trén goi la dac tinh bd phan.

Bdc tinh ngodi tuyét doi

Dic tinh ngoai tuyét dbi 1a ddc tinh ngoai ma cac thong sb vé phai ciia cac biéu thirc tir
(5.12) dén (5.14) déu dat gia tri cuc dai tai mdi s vong quay n. D6 chi 13 dic tinh duoc xac
dinh khi khao nghiém dong co trén bang thir. Trong sir dung thuc té khong cho phép dong
co hoat dong t6i cac gid tri niy nham bao vé, khong dé may hu hong. Mat khac ciing
khong thé dam bao moi diéu kién téi wu vé goc phun sém, vé nhiét 46 méi chat 1am mat
dong co ¢ dau vao ciing nhu dau ra... trong moi vong quay cua dong co, qua d6 dam bao

gia tri cuc dai cla ni,h,r] s I
a

Ddc tinh ngoai gidi han bom cao dp
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Dic tinh ngoai gidi han bom cao ap 1a dic tinh ngoai ma tay diéu khién bom cao ap
duoc kéo t6i vi tri giéi han 16n nhét. Khi thiét ké bom cao ap ngudi ta déu dé mot phan du
trit vé thé tich nhién liéu dam bao cho no co thé cung cép cho xilanh lugng nhién liéu 16n
hon so v6i nhu cau cta chu trinh. Vi vay khi st dung phai dit & trén bom mot chdt ty nham
han ché luong nhién li€u cuc dai cép cho chu trinh.

Bdc tinh ngodi theo cong sudt thiét ké

Dic tinh ngoai theo cong suat thiét ké 1a dic tinh toc do trong d6 co cau diéu khién
dugc gilt & mot vi tri cong suat thiét ké N tai s6 vong quay thiét ké n,. Dac tinh ngoai
theo cong suat thiét ké 1a dic tinh mang tinh chat phap 1y dwoc nha ché tao dam bao khi
suit xuong.

Pac tinh khoi den

Pic tinh ngoai nha khoi den 1a dic tinh toc d6 trong d6 voi mdi sé vong quay n, co
céu diéu khién bom cao ap déu nam & vi tri bat diu nha khoi den trong khi xa.

Dac tinh ngoai sur dung (dugc goi 1a déac tinh ngoai)

Ddc tinh ngoai st dung 1a dac tinh tde do trong do co cAu diéu khién dugc gilt & vi tri
tuong tng véi cong suat st dung N e, tal sd vong quay sir dung ng. Nguoi ta ding dic tinh
str dung dé lwa chon dong co phil hop vdi méay cong tac.

Dac tinh bo phan

Tat ca cac duong dic tinh tdc dd khac khi giit khong d6i vi tri cta co ciu diéu khién
bom cao ap dé cong sudt dong co thap hon so véi cac dic tinh ngoai ké trén duoc goi 1a
dac tinh bd phan.

5.2.5. Pac tinh tai

Cac dong co dan dong may phat dién, may nén, bom nudc... phai dap tng doi hoi cua
cac mdy cong tac 13 khi thay doi tai cua may cong tac, toc do dong co chi duoc thay ddi
trong mot pham vi rat hep. Vi vay chat luong hoat dong ctia cac dong co ay duoc danh gia
theo dic tinh khi khong thay doi toc d6 dong co. Pic tinh 4y duoc goi 1a dic tinh ti.

Trén dd thi cua dic tinh tai, hoanh do dat mot trong cac thong s6 thé hién tai cua dong
co, con tung do 1a cac chi tiéu cong tac cia dong co. Nguoi ta co thé dung cong suit N ,
md men c6 ich M, , hodc ap sudt co ich trung binh pe 1am thong sé dic trung cho tai.
Thudng dung gia tri twong dbi cua cac thong sd so voi gia tri twong Gng & ché do dinh mirc
(hodc so vé6i gia tri trén dic tinh ngoai, tai sé vong quay twong tng) thay cho gia trj tuyét
dbi cua thong sb do.
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Hinh 5.5. Pac tinh tai cia dong co xang
1.n= 800vg/ph 5. n =2.400vg/ph
2. n = 1.200vg/ph 6. n=2.600vg/ph
3. n=1.600vg/ph 7. n = 3.200vg/ph

4. n =2.000vg/ph

Thong s6 chinh danh gia tinh kinh té vé ché do hoat dong ctia dong co 1a suét tiéu hao
nhién liéu c6 ich ge . Trén do thi con c6 thém cac thong sd bod sung: Suét tiéu hao nhién liéu
chi thi g;, hiéu suat c6 ich 77, , hiéu suat co khi 77, , luu lugng nhién liéu gio' Gy Ddi véi
dong co tang ap thudng co thém cac thong sd: sut tiéu hao khong khi, hiéu suit tua bin, may
nén va bo tua bin may nén, toc do o to, thong sé clra vao va clra ra ciia tua bin, thong sb cta
khong khi hodc hoa khi tai ctra vao va clra ra cia may nén... Néu dic tinh duoc x4c dinh
trong diéu kién khong dam bao nghiém khic n = const, mdi diém cua dic tinh dugc do & toc
d6 do bo diéu tdc didu khién thi d0 thi c6 thém quan hé giita tbe d6 n va tai.

Khi dong co chay theo dic tinh tai, nhan té tac dong tir bén ngoai tdi chu trinh cong
tac 1a s6 luong nhién liéu hodc hoa khi cdp cho xi lanh trong mdi chu trinh. Trong dong co
diesel duoc thyc hién nho thay d6i d6 dai cia thoi gian cip nhién liéu, trong nhiéu trudong
hop con lam thay ddi ca ap suat va chat lugng phun nhé va déu. Trong dong co ting ap tua
bin khi con thay d6i s6 lugng va trang thai khong khi hodc hoa khi di vao dong co, do do
lam thay d6i du lwong khong khi va diéu kién hinh thanh hoa khi. Vi vay lam thay d6i qua
trinh hoat dong cta dong co tua bin va may nén (néu may nén ndi voi tua bin trong bo tua
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bin ting 4ap), do d6 1am thay ddi cong sudt va sudt tiéu hao nhién liéu khi dong co chay
theo dac tinh tai.

6’71 \ 'Zy ql’
(4
Ze
Gl - /;;\5
S P
Je 4 . %
0 _ B
’ %n Ne 0 'Ven M

Hinh 5.6. Dic tinh tii cia djng co diesel

Pong co xang khi chay theo dic tinh tai can ting hodc giam sd luong hoa khi nap vao
dong co. Khi dong nho buém ga s& lam ting hé sé khi sot va do d6 1am thay ddi diéu kién
thuc hién qua trinh cong tac, cong suit va tinh kinh té cua dong co. Suét tiéu hao nhién liéu
0 thay ddi theo (5.15). O ché d6 khong tai Ne = 0 VA Gy = 0 nén ge = oo. Téang tai khi giit n
= const s& 1am ting ¢, (ca dong co xang va dong co diesel), do d6 ge giam dan. Tuy nhién
ge ca dong co diesel giam cham hon so véi may xdng vi ¢i cia dong co diesel gidm cham
hon so véi mirc ting cia ¢, CON G; VA ¢y clia dong co xang déu tang.

Suit tiéu hao nhién liéu nho nhat gemin xuat hién & vi tri tai twong Ung véi gia tri cuc
dai clia ge = Gi.Gm. Trong dong co xdng va may ga néu hoa khi duoc diéu khién theo thanh
phan tiét kiém thi ¢; s& ting khi ting tai vi luc dy lam tang , chat lugng chay t6t hon. Vi vay
emin S& suat hién & vi tri toan tai. Néu trong bd che hoa khi hodc bg hoa trdn c6 hé théng
lam dam thi khi mo gan hét buém ga s& 1am cho hoa khi ¢am 1én. Két qua lam cong suét
tang nhanh nhung lai lam ting suét tiéu hao nhién liéu g .

Hinh (5.5) gi6i thiéu dic tinh tai ciia dong co xang. Hé s nap (hinh 5.5a) giam tir 0,8
(toan tai) dén 0,21 (khi cong suét dat 20%), luc Ay hiéu suét co khi ¢m giam tir 0,87 xudng
0,54. Do thay d6i 1am cho ¢; thay d6i theo. Vi vy g. dat cuc tiéu & Ne = 0,85 N - Ngoai

e

n
duong cong ¢e = Gi .G trén dd thi con thém dudng cong n'e =1 _n' ,trongdo n - la
1 m

hiéu sudt co khi khong tinh dén t6n that cta qua trinh thay d6i moi chat (qua trinh bom).
Tir hai duong e VA G’ thay ring cang dong md budm ga, sy khac biét giira ge VA G cang
16n, chimg to cong suat tiéu hao cho qua trinh bom lic d6 cang 16n .

Céc dau tron trén hinh (5.5b) 1a cac diém nam trén dic tinh ngoai. Suit tiéu hao nhién
lidu nho nhat xuat hién tai vi tri ¢ hé sb du lwong khong khi 16n nhat. Duong khuét 1a
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duong ndi cac diém co Zemin, tc 1a duong dac tinh ngoai khi diéu chinh bd ché hoa khi dén
thanh phan tiét kiém nht.

Tang tai trong dong co diesel dugc thuc hién bang cach ting g qua d6 giam . Do
d6 khi ting tai, ¢; duoc tang 1én chat it & khu vuc tai nho, vi ap sudt va chét luong phun
ting dan, sau do6 ¢; s& giam khi tién gin dén ché do toan tai. Vi vay suit tiéu hao nhién
liu g sau khi dat gia tri cuc tiéu, tai phu tai tuong Gng voi gia tri cuc dai cua ¢e = Gj .
Cny & tdng dan.

Hinh (5.6) gidi thiéu bién thién cua Mvs O Mi, NMm,» Je, Gni cua dong co diesel khdng
tang ap khi chay theo dac tinh tai, tai tdc do n, = const. Diém 2 la gidi han cua cong Sut
16n nhét tai toe d¢ thur.

Trong st dung thyc té nghiém cam khong dé dong co chay t6i diém 2 vi c6 nhiéu
nhién lidu chay khong hét, khi thai ¢6 nhiéu mudi than, dong co bi néng... chong hong.

Puong tiép tuyén ciia dudng ge di qua gb ¢ toa do, tiép xuc véi g tai diém (1), duoc
coi 14 gidi han nha khoi den. Tang tai tir (1) dén (2) s& c6 nhiéu nguyén liéu chay khong
hét, xuat hién nhiéu mudi than, dong co nha khéi den, may néng. Tir diém (2) trd di néu
tiép tuc ting thém g, s& lam cho chit lugng qua trinh chay giam nhanh, 1am giam o, 1y,

Mi, Nm MOt mat 1am tang suét tiéu hao nhién liéu ge, mat khac lam giam cong suét N, .
Phu tai cho phép str dung dugc quy dinh tai diém bat dau nha khéi den (1) hinh (5.6).

Tai diém (1) ty s % c6 gia tri cuc tiéu (v6i n = const thi . cling cuc tiéu hodc pe. Me
e e

dat cuc dai), ta co: tgy = (%j .

bac tinh tai cua dong co diesel tang ap cling twong tu nhu cua dong co diesel khong
ting ap, chi khiac & chd o ctia dong co ting ap phu thudc vao g theo qui luat phirc tap hon.

Véi dong co diesel khong tang ap khi chay theo dic tinh tai co thé coi 1y ~ const va:

g9 g (5.40)

9.
Biéu thirc trén c6 thé dung cho dong co ting ap dan dong co khi.
Trong dong co tuabin khi tang 4p doc lap, gid tri tirc thoi ciia o duge xac dinh theo
biéu thrc:
P. M, %_a (5.41)

o=—.—.
pkn nvn gct

n

Biéu thtic 1y trong truong hop nay 16n hon nhidu so véi dong co khong ting ap va
dong co tua bin khi tang ap c6 lién h¢ co khi.
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Cang tang tai, lam ting nhiét 6 khi xa, ting cong suat tua bin, do d6 cang lam ting px

N Lo A pa A 5 ~ , o 5
vaty sO —, két qua my s€ tang theo murc tdng cua pe.
k

5.2.6. Cac dac tinh khac

a. Pac tinh diéu chinh

Pe (10°R,)
)
7 1
v
§ L
5 -]
70 20 30 &

Hinh 5.7. Pic tinh diéu chinh géc phun sém, & n = 1800 vg/ph va toan tai

Khi tinh chinh, thtr nghiém hodc diéu chinh dong co thuong phai sir dung dic tinh
diéu chinh, ching gitip hi¢u chinh chinh xac, anh hudng cua cac phan tir diéu chinh va cac
thong sb trong ché do hoat dong ctia dong co tdi cong suat (hodc ap sudt c6 ich trung binh)
va t&i ge . Pic tinh diéu chinh bao gdm: anh hudng cua diéu chinh goc danh ltra sém hoic
phun sém, diéu chinh thanh phan hoa khi (hodc hé sé du lugng khong khi o), ap suit hoic
do dai cua thoi gian cép nhién li€u, nhi¢t d nudc lam mat hodc nhi¢t dd khong khi tdi
cong sut va tinh kinh té ctia dong co.

Hinh 5.7 gi¢i thiéu déc tinh diéu chinh goc phun sém ciia dong co bon ky & n = 1.800
vong/phiit va chay toan tai. Gia tri cuc dai ctia pe twong img véi gia tri cuc tiéu ciia ge min.

b. Bac tinh diéu toc

Trén cac dong co diesel déu lép bo diéu téc khac nhau. Bo diéu toc mot ché do va bo
diéu toc gidi han dit trén cac dong co can phai han ché toc do cuc dai (téc do gidi han);
néu con doi hoi thém vé tinh 6n dinh cta dong co khi chay & téc d6 thap, nguoi ta ding bd
didu toc hai ché d6. B diéu toc nhiéu ché do dung dé thuc hién diéu chinh ty dong & moi
sd vong quay trong pham vi hoat dong cua dong co.

Trén hinh 5.8 gi6i thiéu dac tinh didu toc ciia dong co v6i bo diéu tdc nhidu ché do va
hai ché do.

Dién bién cua dic tinh didu toc phy thudc vao thong sé didu chinh thiét bi nhién liéu
va tbe do dong co.
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Hinh 5.8. Pic tinh diéu tc vé mé men Me ciia dong co diesel

o

<o

J
/

200

W27
\
J

a- Lip bd diéu toc nhiéu ché do

b- B9 diéu téc 2 ché do

A-B céc khu vuc tac dung ctia bd didu tde
1 va 8- bic tinh ngoai

2 — 7- Pic tinh diéu toc

9 — 11- bac tinh bd phéan

¢. Pdc tinh khong tai

Dic tinh khong tai 1a trudng hop dic biét cua dic tinh téc do, 1a ham sb thé hién mdi
quan hé giita khdi lwong nhién liéu tiéu hao trong 1 gio Gy va téc do n ctia dong co khi
doéng co khong mang tai (tirc 1a N = M = pe = 0 va do d6 nm = 0 va ge = ). Xay dung dac
tinh khong tai nhim xéac dinh gi6i han tir s6 vong quay 6n dinh nho nhét dén s6 vong quay
cuc dai khi dong co chay khong tai, déng thoi xac dinh Gy twong ing véi cac sb vong
quay 4y. Dya vao dic tinh khong tai c6 thé phan doan vé tinh kinh té ctia dong co, danh gia
chét luong tinh chinh dong co, kiém tra chat luong lam viéc cua cac zic lo trong bo ché
hoa khi hodc cuia bom cao ap khi dong co hoat dong & ché do khong tai, ngoai ra con co
thé xac dinh hiéu suét co khi ctia dong co.
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Hinh 5.9. Pic tinh khong tii ciia dong co xing a) va cia dong co diesel b)

Puong nét lién: Sau 1.000h 1am viéc; Puong nét dat: sau 2.000h lam viéc.

Khi x4c dinh ddc tinh khong tai, mudn thay ddi toc d6 dong co can tay doi ge bang
cach thay dbi vi tri tay diéu khién dong co. Piéu chinh ché do khong tai cin dam bao dong
co chay on dinh khong chét may va d& ton nhién liéu.

Déi v6i dong co xang mudn thay doi toc do n ciia dong co chi can mé rong thém budm
ga. Khi chay 6 téc d 6n dinh nho nhét ctia ché do khong tai, buém ga hau nhu déng gan kin,
lic 4y hé s6 nap nho nhat. M rong dan budm ga, hé s6 nap va toc do khong tai ciia dong co
cling tang déan, mé buém ga dén t6i mot vi tri nao do toc do khong tai cua dong co dat toi )
vong quay 16n nhit cho phép, d6 1a ché do khong tai 16n nhét cua dong co.

Heé s6 du luong khong khi o trén dudng ddc tinh khong tai ciing thay doi theo mirc do
mo budém ga va khy thudc vio cau tao ctia b ché hoa khi, tuy nhién pham vi bién dong
ctia trén duong dic tinh twong ddi hep.

Hiéu suét chi thi ¢; trén dudng dic tinh khong tai chu yéu phu thudc toc do n, hé s6
du luong khong khi o va hé s6 khi sét y, . M6 dan budm ga s& 1am tang o va giam v, qua
d6 lam tang ;. Luong nhién liéu tiéu hao trong 1 gio Gy ting theo ty sd n, n Pic diém

o
bién thién céc thong s chu yéu cua chu trinh dong co diesel (1, o, 1i, ger) trén dudng dic
tinh khong tai ciing twong tw nhu cac dudng dic tinh toc do da khao sat & trén.

Luong ti€u hao nhién li¢u trong 1 gio Gp cua dong co diesel trén duong dac tinh
khong tai s& tang dan khi tang n vi lic 4y ca ge va n déu tang.

5.2.7. Chuyeén doi cac dac tinh ve diéu kién tiéu chuan

Nguoi ta xac dinh céc dac tinh cua dong co khi thtr nghiém trén cac bang thu, voi dicu
kién moi truong rat khac nhau. Do d6 mudn so sdnh cac chi ti€u cua cac loai dong co can
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phai dua céc két qua thir nghiém vé cuing mot diéu kién méi trudng, co ap sudt bang 760
mmHg va nhiét 6 15°C. Piéu kién 4y goi 1a diéu kién tiéu chuan.

Céc chi tiéu cua dong co xang dung bo ché hoa khi duoc dua vé diéu kién tiéu chuin
theo cong thure sau :

_760 530+t ..\, 760 530+t )
B 545 B ' 545

vap _ 760 530+t 0 (5.43)
° B 545 T °

Trong d6 : Ne, Me VA pe — cong sudt c6 ich, mémen va ap sudt c¢6 ich trung binh trong

N (5.42)

moi trudng co ap sudt 760 mm cot thay ngan va nhiét do 15°C.

N’¢, Me, p’e 12 cOng suat c6 ich, mémen va ap suat co ich trung binh ¢ dicu
kién méi trudng c6 4p suat Bmm thily ngan va nhiét do t°C.

Pbi v6i dong co diesel ting ap hdn hop chua co cong thirc théng nhat dé dua cac chi
tiéu cong tac ciia dong co vé diéu kién tiéu chuan, vi khi thay d6i diéu kién moi truong da
lam thay ddi rat nhiéu tham sé quyét dinh cac chi tiéu cong tic ctia dong co diesel. Dic
biét 1a dong co diesel ting ap hon hop. Vi vy hién nay c6 nhidu cach dé dua két qua thir
nghiém cua dong co diesel ting 4p hon hop vé diéu kién tiéu chuan.

CAU HOI ON TAP

1. Céc ché do 1am viéc ctia dong co.
. biéu kién hoat dong ctia dong co lap trén thiét bi van tai.

. Khai niém vé dac tinh dong co.

BOW DN

. C4c biéu thirc phan tich dic tinh dong co.

N

. Méi quan hé giita 77; va o Voi o .
(04

6. Bic tinh téc do va dic tinh ngoai.
7. Bac tinh tai.

8. Dic tinh diéu chinh.

9. bic tinh khong tai.

10. Chuyén d6i cac dac tinh vé diéu kién ti€u chuan.
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Chuong 6. TANG AP CUA PONG CO POT TRONG

6.1. MUC PiCH CUA TANG AP CHO PONG CO
6.1.1. Tiing ap dé nang cao cong suit dong co
Cong suat co ich cua dong co Ne duoc tinh theo biéu thuc sau:

V.in
Ne = nmN; = 220! ey 6.1)
30r

Trong do:
Nm hiéu suat co gioi
N; cong suét chi thi cua dong co (KW)
Pe 4p suat chi thi trung binh (MPa)

zD? o N
V= 2 S thé tich cong tac cua xi lanh

D, S dub’ng Kinh xi lanh, hanh trinh caa pit tbng
i s0 xi lanh
n Toc do dong co
50 ki
Tuw cong thuee trén dé ting cong sudt dong co co nhiéu cach : giam sé ki, ting toc do
dong co, ting s6 xi lanh, ting thé tich céng tac va ting ap cho dong co.
a. Gidm sé ky (t)
Khi giir nguyén gié tri cac thong s6 & phan tir sé cta biéu thire (6.1), néu giam sb ky
thi vé mat Iy thuyét cong suat ciia dong co 2 ky gap doi cong suat ciia dong co 4 ky.

Tuy nhién trén thuc té chi gp tir (1,6 + 1,8) lan, diéu nay c¢6 dugc 1a do trén dong co
hai ky c6 xay ra ton that trong qué trinh thay d6i moi chat. Qua trinh thay d6i moi chat trén
dong co bon ky hoan hao hon trén dong co hai ky.

b. Tang téc do dong co (n)

Khi ting téc do dong co s& 1am ting s6 chu trinh cong tac trong mot don vi thoi gian.
Do d6, luong cong tao ra trong mot don vi thoi gian ciing nhiéu hon tir d6 1am ting duoc
cong suit dong co.

Tuy nhién khi tbc d6 dong co n ting vuot qua gia tri giéi han s& 1am ting luc quan
tinh, ting phu tai nhiét va ting d6 mai mon cia cac chi tiét nén lam rat ngan tudi tho cua
dong co. Mic khac, v6i dong co xing do dic diém hinh thanh hdn hop va tinh chéat hoa ly
ctia nhién liéu nén cho phép ting toc d6 dong co dé nang cao cong suat. Dbi v6i dong co
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diesel, khi ting téc do dong co s& anh hudng dén hiéu suit ctia qua trinh chay nén toc do
cua dong co diesel thuong nhé hon dong co xang.

Hién nay téc do dong co diesel cao téc khoang 4.000 vong/phut, dong co xing cao toc
khoang 8.000 vong/phut.

c. Tang so xi lanh déng co (i)

Tang s xi lanh cta dong co s& 1am ting cong sudt va tinh can bang cua dong co. Hién
nay dong co mot hang c6 téi 12 xi lanh, déng co cao tdc chit V ¢6 téi 16 va dong co hinh
sao co tir 32 + 56 xi lanh.

Tuy nhién khi s6 xi lanh qué 16n nhiéu s& 1am cho s chi tiét ciia dong co ting 1én qué
nhiéu (50.000 = 100.000 chi tiét), lam giam d6 cung vimng cta hé truc khuyu. Do d6, mot
mat lam gidm do tin cdy va dg an toan trong qua trinh lam viéc, mat khac 1am cho viéc bao
dudng va stir dung dong co thém phuec tap.

d. Tang thé tich céng tdc cia dong co (Vh)

Khi ting kich thudc xi lanh (dudng kinh D) va hanh trinh cta pit to ng (S) s& lam ting
thé tich cong tac, tir d6 1am ting cong suat ciia dong co.

Tuy nhién, khi kich thudc xi lanh va hanh trinh pit tong cang 16n s€ lam tang kich thude
bén ngoai va chiéu cao cta dong co. Néu tiép tuc ting duong kinh cia xi lanh D va hanh
trinh ctia pit tong S s& gy nhiéu kho khan ca vé mit cong nghé 1an vat liéu ché tao cho cac
chi tiét ciia dong co.

e. Tang dp cho dong co

Tang 4p cho dong co dé 1am ting mat d6 cia moi chat nap. Qua d6 1am ting khoi
lwgng khong khi nap di vao xi lanh trong mdi chu trinh, 1am ting Pe vi vy lam ting cong
suat dong co. Tang ap dbi voi khong khi dua vao xi lanh dong co c¢6 thé lam ting dang ké
cong suat dong co. Néu ap suat co ich trung binh Pe cta dong co diesel khong ting ap tir
0,7 + 0,9 MPa thi dong co diesel tang ap rat dé dat 1,0 = 1,2 MPa. Trudong hop nang cao ap
suét trén duong Ong nap Py va lam mat trung gian, c6 thé nang cao ap suat co ich trung
binh Pe 16n hon 3 MPa.

Tuy nhién cang nang cao mirc d¢ tang ap s€ lam tang Pe, tir d6 lam tang phu tai co khi
cling nhu phy tai nhiét ciia dong co. Do d6 khi ting ap phai doi hoi nhimg chi tiét pit téng,
Xi lanh,... phai c6 d bén va kha ning chiu tai tot.

Do ting ap 1a mot trong nhirg bién phap tot nhat dé 1am tang cong suat cua dong co,
nén hién nay hau hét cac loai dong co diesel c& 16n, dic biét 1a dong co diesel phat dién va
dong co dung trén tau thity str dung dong co ting ap rat nhiéu.

6.1.2. Ting 4p dé tiét kiém niing lwong

Xe hot hi¢n dai doi hoi nhitng dong co gon nhe, hi¢u sut sir dung nhién li¢u cao, cong
suat va mo-men xoan 16n. Bé dap tmg cac tiéu chuan nay, tang ap 1a giai phap pho bién hién
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nay. Day 1a k¥ thut ning cao 4p suit ctia hdn hop nhién liéu khi dwa vao budng dét. Vao
nhitng nam 1970, chi tiéu cong sudt/lit trang binh ctia dong co chi dat khoang 60 ma lyc/lit.

Ngay nay, véi su phat trién ctia cong nghé vt liéu, co khi va dién tir, co cu ting ap da
c6 mat trong nhiéu linh vuc, trén nhiéu ching loai dong co. Pén nam 2.000 chi sb cong
sudt/lit trung binh ctia dong co da dat toi 121 ma luc/lit nho nhimg k§ thuét ting p tién tién.

6.2. CAC BIEN PHAP TANG AP CHU YEU

Dua vao ngudn ning luong va phuong phap nén khong khi trude khi dwa vao dong co,
ngudi ta chia ting ap thanh bén nhom sau:

- Tang ap dan dong bang co khi;
- Tang 4p nho nang lugng khi thai;
- Tang ap hon hop;
- Tang ap nho hiéu Gmg dong cia dao dong ap suat;
Ngoai cac phuong an trén, con co cac hé thong ting ap té hop khac tuy theo timg nhu
cau st dung dong co.
6.2.1. Ting 4p din dong bing co khi (Supercharger)
a. So do hé thong:
M4y nén trong thiét bi ting ap truyén dong co khi thuong 1a may nén pit tong , may
nén rd to, may nén ly tdm hodc may nén chiéu truc duoc dan dong tir truc khuyu cia dong
co thong qua céc banh ring, xich hoic cac co cau truyén dong khac.

Hinh 6.1. Ting 4p din dong bang co khi
1. May nén
2. Truc khuyu dong co
3. Hé théng truyén dong
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Hinh 6.2. Pong co cé trang bi b§ tang ap

Mot vi du cta loai tang ap nay (Superchanger) dugc mo ta trén hinh 6.3

Hinh 6.3. Bé ting ap Superchanger

1. VO b tang ap 3. Puong nap
2. Cap banh rang 4. Xu pap nap

B0 tang 4p st dung cdp banh riang 2 nghiéng 16n, bd tri trong vé kin 1, trén duong nap
khi cuia dong co. Mdi ring trén banh ring c6 vai trd nhu mot pit tong quét khi nap.

B0 tang ap nay phu hop véi cac loai dong co diesel thap tdc, va do khdi lugng 16n nén
khong str dung trén dong co cao tdc ngay nay. Hé sb tang ap tdi da co thé 1én t&i 1,6 lan (ty
1¢ 4p suét ra v6i ap suat vao).

b. Nguyén ly lam viéc:
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Hinh 6.4. So' 6 nguyén ly ting ap truyén dong co khi.

Fo

Khi tryuc khuyu dong co quay, cong suit tir truc khuyu sé& dan dong cho may nén lam
viéc. May nén hat khong khi ngoai troi v6i ap suat Po, sau khi qua may nén ap suét cta
khong khi ting 1én Py > Po qua dudng 6ng nap va nap vao xi lanh dong co.

c. Pham vi ung dung:

Khi nghién ctru cac chu trinh 1y tuéng cta dong co ting ap chung ta di biét hidu qua
tang 4p cta phuong phap truyén dong co gidi kém hon so véi phuong phap ting ap tua bin
khi, vi vy pham vi sir dung phuong phép tang &p nay chi gi¢i han cho nhirng dong co ma ap
suat tang ap khong vyot qué 0,15 - 0,16 MN/m?. Néu ap suat ting 4p 16n hon nita thi cong
suat tiéu thy cho may nén s& rat 16n (vuot qua 10%Ni) va hidu sut ctia dong co s& giam.

Trong cac loai dong co hai ky , pit tong cta dong co dong vai tro nhu mot van trugt
diéu khién doéng mo cira quét va cia thai con sir dung khong gian bén dudi pit  tong lam
may nén tang ap.

Trudng hop dong co ting ap co cing mot gia tri ap suat trén duong ong nap Py, néu
cong tiéu hao cho may nén Ny cang 16n thi cong suit co it ctia dong co Ne s& cang nho. Vi
vay khi chon loai may nén cho dong co ting ap truyén dong co khi can chi y ti ap suét
tang ap va cong dé dan dong ting ap dé khong anh huong dén cong suit va hiéu suat ciia
dong co.

6.2.2. Tang ap nho niang lwgng khi thai

Trong tong s6 ning lugng cép cho dong co khong ting ap, chi c6 khoang 30 + 40%
dugc chuyén thanh cong c6 ich. Nhiét lugng cua khi thai ra ngoai khoi dong co chiém
khoang 40 + 50%. Néu dung tua bin khi dé sd khi thai trén tiép tuc gidn nd sinh cong,
trude khi thai ra moi truong va dung cong iy dé dan dong may nén ting ap (khong dung
cong co ich lay tir truc khuyu ciia dong co) s& nang cao cong suit c6 ich dong thoi cai thién

tinh nang kinh té ctia dong co.

Tuy theo 4p suat khi trudc tua bin, ting ap bang tuabin khi ¢ hai loai sau:
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- Téing dp bang tua bin bién dp: khi xu pap xa mo, san vat chay duoc dan truc
tiép t6i canh tua bin. Ap suat va dong ning ciia dong khi thai tic dung vao céc canh tua bin
thay doi theo quy luat giam dan. Pé giam t6n that ning luong cta dong khi thai, nguoi ta
thudng bd tri tua bin rat gan xi lanh.

- Tang dp bang tua bin ddng dp: khi thai tir xi lanh dong co dugce dan vao binh

chtra, sau d6 duoc cép vao trudc canh tua bin theo mdt quy luat nhét dinh.

a. So do hé thong:

Hinh 6.5. So' 6 ddng co ting ap nhd ning lweng khi thai ding tua bin khi

1. Tuabin khi 4. May nén
2. Tuabin 5. Khéng khi tir moi

3. Khi thai dong co truong vao tua bin

Tang 4p tua bin khi thuc hién dugc boi mot thiét bi thu hdi nang luong cia khi thai, s6
nang luong thu hdi nay chiém t6i 5 + 10% toan bd ning lugng nhiét cip cho dong co. Trén
hinh 6.5 giéi thiéu so do clia dong co tang ap nho nang lugng khi thai dung tua bin khi.

Hinh 6.6. Pong co dung ting ap Turbochanger
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Hinh 6.7. Mit cit ciia Turbocharger
mau doé: khi thai; mau xanh: khi nap

b. Nguyén ly lam viéc:

Tang 4p tua bin khi 13 bién phap t6t nhit dé 1am ting cong sudt va nang cao cic chi
tiéu kinh té k¥ thuat cia dong co, vi vdy bién phap nay di dugc sir dung rat rong ri trong
cac loai dong co diesel hién dai. Trén hinh 6.8 gidi thi€u so dd nguyén ly lam viéc cua
dong co tang 4p tua bin khi, ning lwong dé dan dong tuabin duogc 14y tir ning lwong cia khi
xa dong co.

Pr.l:

FPi

Bgng co
46T rrong P, P

Hinh 6.8. So 6 nguyén ly dgng co ting Ap tuabin khi, din dong bing ning lwong khi thai.

May nén N dugc dan dong béi truc cua tua bin khi T, hoat dong nhd niang lugng khi
thai dong co. Khi thai ciia dong co di vao tua bin khi sinh cong quay mdy nén rdi sau d6
duoc thai ra moi trudng, dong thoi may nén N hut khong khi ngoai troi ¢ ap sudt P nén
dén ap suit Py r0i dua vao dong co. Luong khong khi nén cung cp cho dong co dugc bién
ddi ty dong theo cong sut ciia dong co. Cong suit cua dong co cang cao thi ning luong
chtra trong khi thai cang 16n, dam bao quay may nén cung cip cho dong co véi luong
khoéng khi nén cang nhiéu.
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Mot vi du cua loai tang ap nay (Tubochanger) dugc mo ta trén hinh 6.9

&) b

Hinh 6.9. Ciu tao b ting ap Tubochanger a) va nguyén 1y lam viéc b)

1. Banh tuéc bin 6. Van diéu tiét

2. Truc 7. Puong khi phan hoi
3. Banh nén khi nap 8. Xi lanh diéu khién
4. Xu pap nap 9. mach giam tai

5. Xu pap xa

B ting ap dit ngay sat dong co va cb ciu tao nhu hinh trén. Nguyén 1y hinh thanh
tang ap dua trén co s¢ tan dung dong nang cua dong khi x4, khi di ra khoi dong co, [am
quay may nén khi.

Dong khi x4 di vao banh tua bin 1, truyén dong nang lam quay truc 2, dan dong banh
3, khi nap duoc ting ap di vao duong dng nap dong co. Ap suit ting p khi nap phu thudc
vao toc do dong co (tbc do dong khi xa hay toc d6 quay ctia banh 1). V&i muc dich 6n dinh
tbc d6 quay cua banh 1 trong khoang hoat dong tdi wu theo sé vong quay dong co, trén
duong nap co bd tri mach giam tai 9. Mach gidm tai lam viéc nho van diéu tiét 6, thong
qua duong khi phan hdi 7 va cum xi lanh diéu khién 8. Khi 4p suit ting ap ting, van 6 mo,
mot phﬁn khi x4 khong qua banh tua bin 1, thyc hién giam tbc dd cho banh nén khi nap,
han ché sy gia tang qua mirc ap suat khi nap.

c. Pham vi urng dung:

Do ting 4p bang tua bin khi dugc din dong bang nang lugng khi thai, khong phai tiéu
thy cong suat tir truc khuyu ciia dong co nhur ting ap dan dong bang co khi, nén c6 thé lam
tang tinh kinh t& cia dong co. Phuong phap nay co thé giam suét tiéu hao nhién liu
khoang 10%.

Trong cac dong co ting ap cao, thuong lap két lam mat trung gian trudc khi khong khi
di vao dong co nham giam nhiét 46, qua d6 nang cao mat do khong khi ting ap vao dong
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co. Vi vy, ning cao duoc cong suat va hiéu suit ctia dong co. Mic khac khi ting ap bang
tuabin khi con tao diéu kién giam tiéng on nén loai nay duoc str dung nhiéu nhat hién nay.

6.2.3. Ting ap hén hop
a. So do hé thong:

Tang ap hon hop 1a bién phap st dung cung mot lic ca may nén tua bin khi (dung
ning luong khi x4) va may nén truyén dong co khi (ding ning luong tir truc khuyu). C6
hai phuong phap tiang ap hon hop:

- Hai tang lap ndi tiép.
- Hai tang ldp song song.
b. Nguyén ly lam viéc:

Trong hé théng hai tang 1ap ndi tiép thuan (H 6.10a), tang thir nhat 13 bd “may nén tua
bin khi” quay tu do va tang thir hai 13 may nén truyén dong co khi. Ding hé thong ting ap
hai tﬁng lép ndi tiép thuan mot mat co thé tan dung ndng luong cua khi thai, mét khac co
thé nang cao ap suét trén duong 6ng nap Py, tir d6 nang cao mat do khi nap.

Hé thdng ting 4p c6 ting thir nhat 1a mot may nén thé tich hodc may nén ly tim do
truc khuyu dan dong va tang thir hai 1a “may nén tuabin khi” quay tu do dwgc goi 1a hé
thdng ting ap hai tang ndi tiép nguoc (H 6.10b). Trong hé thdng ting ap hai tang nbi tiép
nguoc khong thé nao tién hanh cuong hoa dong co bang bién phap 1am ting luong khi
nap dwa vao xi lanh vi khéi lugng khong khi cung cap cho xi lanh trong mdi chu trinh
thay doi rét it.

Trong hé thong tang ap hai tang ldp song song (H 6.10c), may nén N; duoc dan dong
tir truc khuyu dong co cung cap vao binh lam mat LM cung véi may nén N dugc dan dong
tir nang luong khi thai bai tua bin T.

P,
i Po
T N> T E
T N:
P Py
Frk Iy I‘P
LM Py LM l—* LM
: 1
Déng co / N Dgng co / Bgng co /
dot rrong ;} ! dot trong v dét trong VLV
= 4
I
) F, e
a) b) c)
Hinh 6.10. So' @6 nguyén ly dong co ting ap hdn hop hai ting lip ndi tiép
a) hai tng ndi tiép thuan N — may nén
b) hai ting ndi tiép ngugc LM — thiét bi lam mat trung gian khong khi
nén

¢) hai tang lip song song

T — Tua bin

163



c. Pham vi ung dung:

Trong hé théng ting ap hai tang ndi tiép, do c6 may nén truyén dong co gii nén co
thé thay ddi ty s ting 4p ctia dong co, cai thién tinh ning ting toc va chat luong cong tac
trong moi ché do 1am viéc cuia dong co. Pic diém 4y rat quan trong ddi v6i dong co hai ky.

Trong dong co tang ap hdn hop, lap song song (H 6.10c) nguoi ta dung mot may nén
dan dong co gidi hodc dung khong gian bén dudi ciia xi lanh 1am may nén (dong co hai ky)
cung cap khong khi ting ap cho dong co, song song véi bd “mdy tua bin khi” quay tu do.
Nhu vy mdi may nén trong hé thong chi can cung cdp mot phan khong khi nén vao binh
chtra chung.

Uu diém chu yéu cta hé thong ting 4p lap song song 1a luu lwong khong khi, qua mdi
may nén diéu nho do d6 kich thudc ciia mdi may nén diéu nhé hon so voi hé thong ting ap
1ap ndi tiép.

V& mit ciu tao thi hé théng tang ap hdn hop phuc tap hon nhiéu so véi cac hé théng
tang ap truyén dong co gidi va ting ap tua bin khi, vi trong thiét bi ting ap c6 hai may nén.

Mat khac binh chura khong khi nén chung ciing phuc tap hon. Vi vay chi trong cac
truong hop dac biét (vi du can dat dugc Py tuong ddi 16n), can co tinh nang tang tde tot
trong moi ché d6 lam viéc cua dong co, hodc nhiing yéu cau dic biét nao do nguoi ta méi
dung hé thdng tang ap hdn hop.

CAU HOI ON TAP

1. Muc dich cuia tang ap cho dong co.
2. Céc bién phap nang cao cong sut dong co.

3. So dd, nguyén 1y 1am viéc va pham vi ing dung ctia bién phap ting ap dan dong bang co
Khi.

4. So d0, nguyén 1y 1am viéc va pham vi ing dung ctia bién phap ting ap nho khi thai.

5. So dd, nguyén 1y 1am viéc va pham vi g dung ciia bién phép tang dp hdn hop.
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PHU LUC

DANH MUC HINH

- Hinh 1.1. So dd cau tao DCPT kiéu pit tong (a); Tua bin khi (b); Pong co phan lyc ding nhién
lidu va chat oxi hoa thé 1ong (c)

- Hinh 1.2. So d6 nguyén 1y dong co ddt trong

- Hinh 1.3. Trinh ty cac qua trinh cia PCDT

- Hinh 1.4. So d6 cac qua trinh 1am viéc va d thi cong p —V cua dong co diesel bdn ky
- Hinh 1.5. D) thi cdng p-V cua chu trinh thyuc té

- Hinh 1.6. D6 thi khai trién va dd thi phan phdi khi khai trién cta déng co 4 ky px < po
- Hinh 1.7. So d6 pha phan phdi khi ctia dong co 4 ky

- Hinh 1.8. Chu trinh 1am viéc cua dong co diesel bon ky

- Hinh 1.9. D6 thi cong p — V va d6 thi phan phdi khi khai trién ciia dong co diesel 4 ky pk< po
- Hinh 1.10: D6 thi cong p — V ctia dong co xang 4 ky

- Hinh 1.11. So d6 ciu tao ciia dong co 4 ky ting ap tuabin khi (px > po)

- Hinh 1.12. So d6 hoat dong cia dong co 2 ky quét thang qua xu pap xa.

- Hinh 1.13. So d6 céu tao dong co 2 ky va do thi cong p-V ctia dong co 2 ky dang quét vong dung
cacte tao quét khi

- Hinh 1.14. Pha phan phéi khi ciia dong co hai thi quét vong

- Hinh 1.15. So d6 c4u tao co ciu khuyu truc thanh truyén dong co chit V, 8 xi lanh, goc nhj dién
90°, thtr tu 1am viéc 1-5-4-2-6-3-7-8

- Hinh 1.16. So d6 c4u tao tryc khuyu dong co 4 xi lanh

- Hinh 1.17. So d6 céu tao truc khuyu dong co 6 xi lanh

- Hinh 1.18. So d0 c4u tao va nguyén Iy 1am viéc DCPT kiéu pit tong quay
- Hinh 1-19. So d6 ciu tao DCOT kiéu tua bin phan luc

- Hinh 3.1. Chu trinh ly tuéng téng quat trong PCDT

- Hinh 3.2. Chu trinh ly tuéng cip nhiét hdn hop

- Hinh 3.3. Phan d6 thi cong thai va nap khi khi py < p, (a), khi p> p, (b)

- Hinh 3.4. Phan d5 thi cong ctia qué trinh thay d6i khi trong dong co 2 ky
- Hinh 3.5. D4 thi p —V phan tich cic dudng cong dic trung trang thai ciia qua trinh nén
- Hinh 3.6. Qua trinh chay binh thuong trong dong co xang

- Hinh 3.7. So d6 phan bb mang lira va téc d6 mang lira

- Hinh 3.8. Chay kich nd dong co xing
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- Hinh 3.9.

Hién tugng chay s6m dong co xang

- Hinh 3.10. D) thi khai trién qu4 trinh chay dong co diesel

- Hinh 3.11. D5 thi p = f(V) clia qua trinh gidn nd trong PCDT

- Hinh 3.12. D5 thi p = f(V) clia qua trinh thai trong PCDT

- Hinh 4.1.
- Hinh 4.2.
- Hinh 5.1.
- Hinh 5.2.

- Hinh 5.3.

- Hinh 5.4.
- Hinh 5.5.
- Hinh 5.6.
- Hinh 5.7.
- Hinh 5.8.
- Hinh 5.9.
- Hinh 6.1.
- Hinh 6.2.
- Hinh 6.3.
- Hinh 6.4.
- Hinh 6.5.
- Hinh 6.6.
- Hinh 6.7.
- Hinh 6.8.
- Hinh 6.9.

D6 thi cong hiéu dinh p =f(V) cia BDC-D
D6 thi cong hidu dinh p =f(V) cia DC-X
Céac ché d6 co thé hoat dong cua cac loai dong co

bic tinh cua dong co va may cong tac
-~ S
Quan hé gitra 77i va — voi &
a

Pac tinh ngoai ctia dong co xang a) va dong co diesel b)

bic tinh tai cua dong co xang

Dbic tinh tai cua dong co diesel

Dic tinh diéu chinh goc phun sém, & n = 1.800 vg/ph va toan tai
Pic tinh diéu tc vé md men Me cua dong co diesel.

Pac tinh khong tai ciia dong co xang a) va cua dong co diesel b)
Tang ap dan dong bang co khi

Pong co co trang bi bo ting ap

B6 ting ap Superchanger

So dd nguyén 1y ting ap truyén dong co khi.

So d6 dong co tang dp nhd ning lugng khi thai dung tuabin khi
Pong co dung tang ap Turbochanger

Miit cit ciia Turbocharger

So db nguyén 1y dong co ting ap tuabin khi, dan dong bang ning lwong khi thai.

Cau tao bo tang ap Tubochanger

- Hinh 6.10. So do nguyén ly dong co ting ap hdn hop hai tang lap ndi tiép

- Bang 1.1.
- Bang 1.2.
- Bang 2.1.
- Bang 2.2.

DANH MUC BANG

Bang sinh cong dong co 4 ky 4 xi lanh
Bang sinh cong dong co 4 ky 6 xi lanh
Thanh phan thé tich va nhiét tri thip cta nhién liéu khi ¢ diéu kién tiéu chuan

Céc chi tiéu ctia nhién liéu long dung cho dong co ddt trong
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