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TOM TAT

Voi dong co diesel - nhién liéu tw boc chay do qua trinh nén, vi vay, ti so nén quyet dinh hiéu suat va cong

suat cua dong co. Do hao mon, ti so nén tat yeu giam, bai bao nay dé xuat gioi han dé giam do trén co so sy

sut giam cong sudt cho phép.

Tir khoa: Ti so nén, dong co diesel tau cd, cong suat, hiéu suat.

ABSTRACT

Characteristics of a diesel engine — that the fuel ignites itself by the compression process. Therefore, the

compression ratio determined the engine's efficiency and power. Compression ratio decreases due to wear. This

article proposed the levels of limit based on the decrease of maximum allowable power.

Keywords: Compression ratio, fishing vessel diesel engine, power, efficiency.

I. DAT VAN DE

bang kiém 13 co quan nha nudc c6 chirc
nang kiém tra, glam sat, xac nhén viéc tuan
thu céc tiéu chuan bao dam an toan van hanh
cac phuong tién co gidi duong bd va duong
thiy, an toan cua nguoi va hang hoa ¢ trén cac
phuong tién d6. Pang kiém tau ca thuc hién
viéc quan Iy k¥ thuat, kiém tra an toan k¥ thuat
tir khi thiét ké, dong méi dén qua trinh khai
thac, nham dam bao an toan cho ngudi va tau
c4 trong nhimng diéu kién nhit dinh. Tau ca co
chiéu dai tir 12 mét trg 1én, lap may co tong
cong sudt may chinh tir 20 CV tré 1én thudc
dién phai dang kiém.

Hién nay, van dé t6 chuc, xady dung luc
luong, dau tu co sé vat chat phuc vu cong tac
dang kiém tau ca noi chung va may chinh néi
riéng trong hé thdng co quan ding kiém tau ca
chua duoc quan tAm thoa dang. Cong tac kiém
tra an toan k¥ thuat may chinh gan nhu khéng
c6 thiét bi kiém tra danh gia tinh trang k¥ thuat,
dién bién vé an toan ky thuat va tudi tho cua

may. Vé ‘quan 1y ky thudt, chua xay du’ng cac
tiéu chuan, quy pham, quy trlnh kiém tra an
toan k¥ thuat may chinh (chu yéu dua vao quy
chuan cia tau giao thong).

Vi diéu nay, bai bao s¢ trinh bay két qua
nghién ctru vé do giam ti s6 nén cho phép cua
dong co diesel, lam co s& dé xuét tiéu chuén
phuc vu diang kiém may chinh tau ca nudc ta.
I1. POI TUQNG, VAT LIEU VA
PHUONG PHAP NGHIEN CUU
1. Poi twong nghién ciru:

Mdi quan hé giita cong suat voi ti s6 nén
cua dong co diesel.

2. Phuong phap nghién curu:

- Ly thuyét vé chu trinh va thong s cong
tac cia dong co diesel.

- Thuc nghiém trén b¢ thtr: Pong co hang
Yanmar - 4CHE 14 mdt trong nhiing dong co
thuy duoc st dung nhiu cho tau ci, co cac
thong s ki thuat phi hop véi dbi tuong nghién
cuu.
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III. KET QUA NGHIEN CUU VA THAO
LUAN
1. Co s& ly thuyét

Céc thong sb chu trinh cong tac cia dong
co diesel dac biét la cong suét va sudt tiéu hao
nhién liéu phy thudc chu yéu vao thong s hé
thong nap, do kin budng chay va thong sb hé
théng phun (hinh 1) [5].

EGR
Dyc timh timg dp

Nghién ctru ndy tap trung vé thong sé phan
4anh d6 kin budng chay, do la:

Tisdnéne=V,/V_(1)

Ap suat cudi qué trinh nén p.=p,€" (2)

Véi dong co diesel, giad tri cua ti sd nén
trong khoang & = (13 — 21). Qua diéu tra, ti s
nén cua cac dong co diesel may chinh tau ca
tai mot sb tinh Nam Trung bo dao dong trong
khoang tir (16 — 17) (Bang 1) [1]
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Hinh 1. So' 46 m ta chu trinh cdng tac ciia dong co diesel.
Bang 1.Ti s6 nén dong co diesel tau ca

TT Hing M3 hiéu Ti s6 nén
6D22 17
1 Mitsubishi 6D 16
S6BF-MTK 17
6CHE 16,4
2 Yanmar 6TY120 16
4LH-HT 17
N14 17
3 Cummins NTC 17
6BT 17
6M 17
4 Komatsu 6D 17
6MI125A 17
6D2366 17
5 Daewoo V158TIE 17
DEI12 17
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Ti s6 nén hinh hoc thay d6i khong nhiéu
theo thoi gian, nhung ti sb nén thuc té giam
do hao mon 1am hé budng chay tai: Piston xéc
ming va 16t xylanh, xupap va dé xupap, giodng
nap xi lanh.

Luong nhién li¢u do dong co tiéu thy dé sinh
ra mot don vi cong suat co ich trong mot don vi
thoi gian duoc goi 1a lIugng tiéu hao nhién liéu
riéng co ich, goi tat 13 sudt tiéu hao nhién liéu
¢6 ich (ge). Pon vi 1a g/kW.h. C6 thé tinh suat
tiéu hao nhién liéu bang cong thirc sau [4]:

C
= %-\lzﬁ(pmj -p.) (3

Trong do:

A, : Dién tich mat cit 16 phun, [em?];

P Khoi luorng riéng nhién liéu, [g/cm’];

C, HE sd glan dong cua voi phun, [-];

p.: Ap suat cuoi ky nén, [bar];

o : Ap suat phun nhién liéu, [bar];

N Cong suit c6 ich cua dong co, [kW].

Cong thuc (3) cho thiy, g, va N, phu thude
vao nhleu yéu tb, trong do co pc. Hién nhién,
khi ti s6 nén thay doi thi ap suat trong xy lanh

thay d6i va nguoc lai (cong thirc 2). Thay ddi
ti s6 nén do su gia ting thé tich budng chay boi
hao mon hay nguyén nhan nao khic déu lam
thay doi qua trinh chay dan dén thay dbi cong
sudt va suat tiéu hao nhién liéu cua dong co.

D6 1éch nho cua ti s6 nén ctia dong co diesel
may chinh tau c4 cta cic hing phd bién (bang
1), 1a diéu kién thuan loi dé nghién ctru thyuc
nghiém dé xuat gidi han do giam cho phép.
2. Két qua thwe nghiém

Nghién ctru nay dugc thuc hién trén phanh
thuy luc, phong thi nghiém dong co Trudong
Dai hoc Nha Trang. Bong co thtr nghiém la
dong co diesel thuy Yanmar - 4CHE, 4 xy lanh,
phun tryc tiép ciia hing Yanmar c6 két ndi bo
do tiéu thu nhién liéu, hé théng phanh thay luc
va bo do cong sudt Dynomite 13 dual - rotor
cua hang Land — Sea, Hoa Ky (hinh 2). Thong
s6 chinh cta dong co trinh bay trong bang 2.
Qua trinh thyc nghiem duoc thyc hién nhu sau:
Thay ddi ~gioang nap xi lanh aé thay doi ti s6
nén va tién hanh do gia tri do va suit tiéu hao
nhién li€u tang tuong Ung véi do giam cong
suat dén ngudng 15% [3].

Bang 2. Thong s6 dong co thuce nghiém.

Théng sb Pong co 4CHE
Kiéu budng chay/ phun nhién liéu Thong nhat/ phun tryc tiép
S xilanh 4
Puong kinh xilanh x hanh trinh piston (mm) 105x125
Cong suat dinh mutc (Hp/rpm) 70/2300
Ti s nén 16,4
Tdc d6 thir nghiém (rpm) 1400
Ap suét phun (bar) 220

bé x4c dinh do giam ti sb nén, st dung
phuong phap mé rong thé tich budng chay
bang cach thay doi chiéu day giodng giira khdi
xy lanh va ndp xi lanh. Thi tu cac giodng ding
trong tinh toan sy thay ddi thé tich budng chay
bao gdm cac giodng co chiéu day: b, b, b,
b3, b4. Trong do, b0 1a gioang nguyén mau cia
dong co. Tuong tmg véi moi gioang s& tinh
dugc ty s6 nén gom: g, €, €, &, &, Cdc gia
tri chiéu day gioang ap dung trong tlnh toan va
phuc vu thuc nghiém déu co trén thi trudng va
dam bao dugc muc do thay ddi 1an can coa ty

s6 nén < 5% (bang 3) [2].

Thyc nghiém dugc tién hanh dya trén co
so 1y thuyét vé xay dung cac duong dic tinh,
vé s diém do ciing nhu do tin cdy cua gid tri
do tai mdi diém. Thoi gian ghi nhan s6 liéu cho
mét lan do trén 1000 chu ky, sb liéu thu duoc
cho mét 1an do 1a trung binh cta cac gia tri co
tan sudt xuat hién nhidu nhat trong thoi gian
ghi nhan.

Két qua do cong suét va suit tiéu hao nhién
lidu theo 5 trudng hop ty sé nén (bang 3) thé
hién trong bang 4.

TRUONG DAI HOC NHA TRANG e 45



Tap chi Khoa hoc - Cong nghé Thuy san S6 1/2021

Min hinh hién thi di léu
Accessories

Magnetic Inductive EPM Srnoke Meter
Agzorher RPM || pick-up SAE 11667
Pick-up Zarmpliant

\Waather Station

Barornettc Press,
Relative Hurnidity

Rotary Torgue
Transducer

Hinh 2. So d6 bd tri thi nghiém.
Bang 3. Tong hop két qua tinh toan vé sy thay doi ty s6 nén.

Ty s6 nén Gia tri Gioing | DO gidm ty so6 nén
g, 16,40 b, 0
g, 15,86 b, -3,53%
g, 15,50 b, -5,50%
g, 15,10 b, -8,53%
g, 14,64 b, -10,72%

Khi ti s0 nén giam, ap suat va nhiét do cuoi Nhién li¢u chdy khong hoan toan va chdy rot
qué trinh nén giam, van ~d©ng xoay loc yéu, tr~én dqc‘mg dan no, khiér} giam hiéu, suat nhiét,
nhién lié~u kho bay hoi... dan dén qua trinh hinh dan dén gidm cong suat, tang suat tiéu hao
thanh hon hop chay va chay nhién li€u xau di. nhién li€u theo cong thuc (3).

Bang 4. Cong suit va suit tiéu hao nhién li¢u thay déi theo do giam ti s6 nén.
Do giam ti sb nén bo giam D) ting suit tiéu hao
so v4i nguyén mau (%) cong suat (%) nhién liéu (%)
0 (nguyén mau) 0 0
-3,53% -3,74 + 3,89
-5,50% - 8,04 + 8,75
-8,53% - 9,96 +11,06
-10,72% - 15,08 +17,77
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Két qua tai bang 4 cho thay, khi giam ti s6
nén dén 10,7%, thi cong sudt giam trén 15% va
suét tiéu hao nhién liéu ting dén khoang 18%.
Nghia la, may chinh tau ca:

(1) Khong phat du cong suét yéu cau, can
luu y rang, do glam cong suat nay khong phai
14 so v6i cong suét thiét ké ma 1a cong suat quy
doi.

TCVN 1685-75 quy dinh cach quy ddi cong
suét ctia dong co diesel khong tang ap nhu sau:

746 273+¢
B—P, 293 “)

Neq:Ne.

trong do :

N_: cong suat quy doi, [kW]

N cong : suét do du’oc khi thi nghiém, [kW]

B: ap suét khi quyén trong khi thi nghiém,
[mm Hg]

P: phan 4p suét cta hoi nudc trong khong
khi 4m trong diéu kién nhiét d6 va d6 4m twong
db6i ctia khong khi tai phong thi nghiém, [mm
Hg]

t: nhiét d¢ ctia khong khi trong phong thi
nghi¢m dugc do ¢ khoang cach 1,5 m tu
miéng hut khong khi cua dong co, [°C]

Vi nhiét 6 va do 4m cao cta khi hau nuée
ta, cong sudt quy dbi co thé nho hon cong suit
do tir (10-15)%, nhu vay tong dé sut gidm cong

TAI LIEU THAM KHAO
Tiéng Viét

sudt so voi cong sudt thiét ké lén dén (25-30)%.
Diéu d6 din dén cong suit khong dap ing ning
lwong yéu cau cua lién hop vo tau va chan vit,
tau s& gap nguy hiém khi dong gio.

(2) Tiéu hao nhién li€u 16n, gid thanh san
pham ting cao, dic biét khi khai thac xa bo.
IV. KET LUAN VA KIEN NGHI

1. Két luin

Khi giam 4p suat cudi ky nén thi cong suat
giam, suat tiéu hao nhién liéu ting 1én. Dé cong
sudt dong co diesel may chinh tau ca khong sut
giam qua 15% so véi cong sudt quy doi, mirc
d6 cho phép giam ti s6 nén nén gidi han khong
qua 10%.

Ti 50 nén tai thoi diém kiém tra d& dang xéc
dinh theo cong thuc (2), khi do ap suat cudi ky
nén p_ voi chi s6 nén da bién trung binh trong
khoang n = (1,32 - 1,34) [5].

2. Kién nghi

Ké thira nghién cu nay, c6 thé dé xuat
nghién ciru gi6i han céc thong sd ciia hé thong
phun nhién liéu nhu hinh 1.

Co quan dang kiém tau ca thudc Tong cuc
Thuy san, Bo Nong nghiép va Phat trién Nong
thon can sém t6 chirc xay dung quy chuan an
toan k¥ thuat cho dong co diesel may chinh tau
ca Viét Nam.
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