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TOM TAT
Bai bao trinh bay phuong phap tinh toan cac thdng sé cong tac (cac chi tiéu kinh
té - ning luong va moi trudng) cia dong co D1146 lip trén xe bus dang luu hanh tai
Viét Nam, bao gém cac thdng sé chi thi cua chu trinh cong tac (CTCT) (dién bién ép
suat, nhiét d6, nong d6 NOx va PM theo goc quay truc khuyu) va céc théng sb cé ich
(cdng suit, suét tidu hao nhién liéu c6 ich) tai cac ché do tc do khac nhau khi sir dung
phan mém chuyén dung Diesel-RK. Két qua tinh toan cho thay: Sai s6 giira tinh toan va
gia tri cdng bd cua nha san xuat nam trong gisi han cho phép. Két qua nay la co s¢ dé
danh gia chat lugng CTCT ctia dong co nham nang cao cac théng sé kinh té - ning
luong va giam phét thai 6 nhiém méi trudng, ciing nhu khuyén céo ché do khai thac phu
hop dé giam tiéu thu nhién liéu, nang cao cong suat dong co.
Tir khod: Pong co diesel D1146, Phan mém Diesel-RK, xe bus, cdng sudt, sudt tiéu hao
nhién liéu.
ABSTRACT
This article presents the calculating method of bus engine D1146 assembled and
registrated in Viet Nam such as energy — economy and environmental impact. The
working parameters were illustrated by other fators including variable of pressure,
temperature, NOx and PM concentrations and power as well as fuel consumption rate
with in diffirent speed using Diesel-RK software. The calculating results show: The
error between the calculating results and manufacturing proposed’s results are lied on
the limitation and accepted. Base the results the quality of engine is evaluated to
enchance the standard of energy — economy and decrease the environmental impact as
well as increase the engine power.
Keywords: Engines D1146 diesel, The software Diesel-RK, bus, engine power, fuel
consumption.
1. GIOI THIEU
Pong co diesel ¢6 nhiéu uu diém nhu coéng suat 16n, tiét kiém nhién liéu, nhung trong
qua trinh hoat dong, loai dong co nay thai ra nhiéu chat doc hai nhu NOx, PM... Dé ¢ co so
khoa hoc nham han ché phat thai doc hai, nang cao cong suat va giam tiéu thu nhién liéu caa
dong co diesel, hién nay c6 thé st dung mot vai phan mém khac nhau dé danh gia tinh ning
ki thuat va xac dinh lwong phét thai cua mot sé6 dong co. Trong bai bao nay, nhom tac gia
trinh by phuong phép tinh toan cac thdng sé cong tac va xac dinh lugng phat thai cia dong
co diesel tai cac ché do toc do khac nhau khi sir phan mém chuyén dung Diesel-RK.
2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi _twgng nghién cau
Dbi tugng nghién ctu 1a dong co D1146 lip trén xe Bus dang luu hanh tai Viét Nam.
Day 1a dong co diesel 4 ky, 6 xy lanh bd tri mot hang, do hang Doosan - Han Qudc ché tao.
Céc thong sb ky thuat co ban cia dong co D1146 [1], Bang 1.
Bang 1: Cac thong sé ky thudt co ban ciia déng co D1146

STT Céc thong sb Giatri
1 Ma dong co D1146
2 S6 xy lanh 6
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STT Céc thong sb Giatri
3 buong kinh xy lanh (mm) 111

4 Hanh trinh piston (mm) 139

5 Thé tich cong tac (cm®) 8071

6 Ty s6 nén 17,5:1
7 Cong xuat dinh mac (kW)/vong quay (vg/ph) 134/2500
8 M& men cuc dai (N.m)/vong quay (vg/ph) 575/1600
9 Thir ty cOng tac cua xy lanh 1-5-3-6-2-4
10 Khe ho xu pap (nap - xa) 0,6 -0,3
11 Goc phun sém nhién ligu 15°
12 | Ap suét phun nhién liéu (MPa) 21

13 S6 xéc mang khi 2

14 S6 xéc mang dau 1

15 | Chiéu dai thanh truyén (mm) 340
16 | S6 voi phun trén mot xy lanh 1

17 | S6 15 phun trén mot voi phun 5

18 | Puong kinh 16 phun (mm) 0,29
19 | Chiéu dai dudng nap (mm) 180
20 | Buong kinh ¢6 nap (mm) 48,7
21 | S6 xu pép xa trén 1 xy lanh 1

22 | S6 xu pap nap trén 1 xy lanh 1

23 | Chiéu dai duong xa (mm) 161
24 | Puong kinh ¢b xa (mm) 43,4
25 | GOc md s6m cua Xu pap xa 46°
26 | Goc dong muodn cua Xu pap xa 14°

27 | GOC md s6m cua Xu pap nap 16°
28 Gobc dong mudn cua Xu pap nap 36"

29 Luong nhién liéu cip cho CTCT tai ché do dinh muc (g) 0,07296

2.2. Phuwong phap nghién ciru

Dua trén co s& nghién ctu ly thuyét tinh toan chu trinh cong tac cua dong co diesel dé
xac dinh céac thong sb cong tac (cac chi tiéu nang luong, kinh té, méi trudng) cua dong co
Diesel D1146 bang phan mém chuyén dung Diesel-RK ¢ cac ché do 1am viéc khac nhau. Day
la phan mém tinh ton do cac chuyén gia cia Pai hoc K§ thuat quéc gia Bauman — Lién bang
Nga phat trién va da duoc mot sé co s san xuat dong co nghién ctu sir dung. Phan mém
Diesel-RK di str dung md hinh chay da ving dua trén mo hinh tao hon hop va chay cia Gido
su Razleisev, dugc tac gia Kuleshov bé sung va phat trién nén con duoc goi 1a md hinh
Razleisev-Kuleshov hay mé hinh RK. M6 hinh RK di xem xét chi tiét cac thdng sb anh
huong dén qua trinh tao hdn hop va chay trong dong co diesel, bao gom: quy luat cung cip
nhién liéu, hinh dang budng chay; hinh dang va phan bé tia phun; dang va cudng do van dong
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réi trong xy lanh, sy va cham cua tia phun véi bé mat budng chay; su tuong tac giita CAc tia
phun lién k&. Chinh vi vay, Diesel-RK cho phép du bao chinh xac dong hoc qué trinh chay va
hinh thanh cac chat 6 nhiém cua dong co diesel khi thay d6i cac thong sb noi trén. Day 1a diu
ma céc phan mém khac khi tinh toan CTCT cho dong co diesel chwa dé cap dén.

3. PHUONG PHAP TINH TOAN

Dé thyc hién tinh toan cac thong sb cong tac va moi trudng trong phan mém Diesel-RK,
can phai thiét 1ap mé hinh va nhap céc sb liéu tinh toan.

M6 hinh tinh toan, cach cai dit, st dung phan mém va cac budc khai bao sé lidu dau
vao duoc thyc hién theo tai liéu 2, 3. O day, ta khai bao day du cac thong sé ky thuat cua dong
co D1146 theo Bang 1.

- C4c thong sé co ban ciia dong co: Cac thong sb co ban nhu duong kinh xy lanh, hanh trinh
piston, ty s6 nén duoc nhap vao cira b, trén hinh 1.
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Hinh 3: Cira s6 nhdp céc théng sé vé cung cdp nhién liéu
- C4c thong so Vé tinh todn ham lwang khi thai: NOx, PM duoc trlnh bay nhu trén hinh 4.
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Hinh 4: Cira 6 nhdp céc thdng sé co ban Vé tinh todn ham lwong NOX, PM
Sau khi khai bao day du cac thong sé dau vao, ciing nhu hiéu chinh quy luat cung cap
nhién liéu va st dung cong cu t6i wu hoa (Optimization), thu dugc két qua tinh toan.
4. KET QUA TINH TOAN VA BAN LUAN
4.1. Céc két qua tinh
Véi cac théng sé cia dong co va cac ché do tinh da néu trén, phan mém Diesel-RK da
cho cac két qua ¢ dang bang va d6 thi.

Két qua tinh toan cac thong sb chinh cia dong co nghién ctu, duoc thé hién tai  Bang
2,

Bang 2: Cac thong so ¢ong tac chinh cia déng co tai cac ché dé tinh toan

A oA : Céc ché dd toc d9, n. [vg/ph]
Cac thong so Donvi—500 T 1800 | 2000 | 2200 | 2500

Cong suat, Ne kW 87,188 | 103,25 | 113,25 | 122,40 | 130,54
SUAt tiéu hao nhién ligu c6 ich, ge | g/KWh| 230,99 | 222,05 | 226,97 | 236,83 | 245,70
Ap suit chay cuc dai, p_max bar | 103,95 | 92,291 | 91,303 | 90,518 | 75,851
Nhiét 36 chay cuc dai, T_max K 2094,8 | 2020,6 | 2027,3 | 2032,5 | 18929
Ham luong NOX ppm | 2445,7 | 1737,3 | 1646,5 | 1578,8 | 904,16
Phat thai PM g/kWh| 0,39771 | 0,30252 | 0,21148 | 0,14418 | 0,28186
Hé s du luong khong khi, o - 1,7435 | 1,7319 | 1,7172 | 1,7131 | 1,7040

Tur hinh 5 dén hinh 9 trinh, do thi thé hién céc thong s6 chi thi va méi truong cua dong
co D1146 tai cac ché do lam viéc khac nhau.
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Hinh trinh bay db thi cac thong s6 ¢ ich caa dong co tai cac ché do téc do khac nhau.
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Hinh 9: Théng s ¢d ich ciia dong co tai cac ché dg toc dg khac nhau
4.2. Ban luan ve cac két qua tinh toan
Qua dd thi dién bién ap suét trong xy lanh (hinh 5) c6 thé thay, trong dai toc do
1500+2500 (vg/ph) dién bién thay d6i 4p suat 1a gan gidng nhau, 4p suat cuc dai dat duoc tai
ne = 1500 (vg/ph) bang 103,95(bar).
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Hinh ) cho théy, tai cac ché do cong tac khac nhau thi nhiét do khi thé cuc dai dat hon 2000K,
nhung & giai doan cudi ky gian na, trudc ky thai tu do c6 su chénh léch, giam dan theo s vong
quay truc khuyu.

Luong NOXx tao ra trong xy lanh (Hinh ) chi ¢ ky chay-gidn nd, dat cuc dai ¢ khoang
370-380 d6 goc quay truc khuyu (GQTK), sau do gilt mot gia tri on dinh dén khoang 450 d6
GQTK. Ngoai ra, két qua tinh cung cho thay, tai duong dic tinh ngoai thi ¢ ché do toc do thap
(1500vg/ph) lugng NOX tao ra co tri s6 16n hon (2445,7 ppm) so Vi tri s6 nay (904,16 ppm)
& ché do tdc do cao (2500v/ph). Piéu nay co thé glal thich la do gia tri cia hé so du luong
khong khi a va nhiét d6 cuc dai khi chay ¢ cac ché d6 1a gan glong nhau, nhung & ché do toc
d6 thap thi thoi gian danh cho qua trinh chay s& nhiéu hon & ché do tc do cao, vi vay luong
NOX tao ra sé nhleu hon so v&i ¢ ché d6 toc do cao.

Theo d6 thi téc d6 tao PM trong xy lanh (hinh 8) cho thy tai cac toc d6 khac nhau cua
dong co thi su tao PM xay ra trong thoi ky gidng nhu thoi ky tao NOx. Piac diém & day 1a cuc
dai dat duoc trudc diém chét trén (360 do GQTK) va giam rat nhanh. Tai cac ché do vong
quay thap thi tbc do tao PM cao hon so vdi tai cac ché do tc do cao.

Trén hinh 9 thé hién céc thdng sé cong tac co ich caa dong co, d6 1a dién bién cong suat
va suit tiéu hao nhién liéu €0 ich cua dong co theo toc d6 quay truc khuyu. Gia tri tinh toan
Ne VA ge SO Vi cac thdng s6 cong bd cua nha san xuét ¢ sai s6 cuc dai nhd hon 3% ching to
mo hinh tinh toan c6 do chinh xéac cao. Theo d6 thi ndy ché do khai thac kinh té nhat caa dong
co nam trong dai tbc do n, = 1600+2100 vg/ph, & day cong suat dong co dam bao, ché do nay
cling phu hop cho xe bus khi khai thac thuong xuyén phai dd bén, roi bén. Nhu vay, trong
khai thac khuyén céo van hanh dong co & dai toc do ne = 1600+2100 vg/ph.

5. KET LUAN VA KIEN NGHI

Khi tng dung phan mém Diesel-RK d tinh toan cac chi tiéu kinh té-nang lugng va moi
treong cua dong co D1146 da cho cac két qua phu hop thuc té, sat véi cac gia tri do nha san
XUt dua ra trong d thi dac tinh ngoai cua dong co. Piéu nay cho thiy kha ning @ng dung
phan mém trén dé tinh toan cho cac dong co diesel loai khac.
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Dbi v6i dong co D1146 trong khai thac thuc té can cha y tai cac sb vong quay thap, la
cac ché do hay sir dung trén xe buyt thi lwong NOx va PM c0 tri s6 cao, can phai c6 cac bién
phap dé giam cac thanh phan doc hai nay.

Ché d6 kinh té nhat dat duoc tai ving toc d6 ne = 1600+2100 vg/ph.
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