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THi NGHIEM XAC DINH QUY LUAT BIEN THIEN CAC THONG SO
CUA CHU TRINH LAM VIEC BDONG CO DIESEL

EXPERIMENTAL INVESTIGATION PARAMETERS VARIATION OF THE WORKING
CYCLE IN A DIESEL ENGINE
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TOM TAT

Hiéu qua ciia chu trinh lam viée ciia dong co dot trong dwoc danh gia thong qua cdc chi tiéu
nhu hiéu sudt, ap sudt trung binh,... Dé xdc dinh cdc thong s6 dé cé thé dwa vao do thi cong ciia chu
trinh tinh todn. Tuy nhién, gid tri tinh dwoc tir d6 thi cong thuong c¢é dé chinh xdc chiea cao. Bdi
bdo nay tién hanh thi nghiém trén bé thir déng co, do gid tri bién thién dp sudt trong xylanh dé xdc
dinh dwoc cdc théng sé cé ich, cdc thong sé chi thi va cdc thong sé ton thait co gidi cia chu trinh
lam viéc.

Twr Khoa: Chu trinh lam viéc; Hiéu sudt; Ap sudt; Thong s6 chi thi; Thong s6 ¢6 ich; Toén
that co gioi.

ABSTRACT

The efficiency of the working cycle of an internal combustion engine is evaluated through
criteria such as efficiency, and average pressure. To determine those parameters, it is possible to rely
on the work diagram of the calculation cycle. However, the value calculated from the work graph
is often inaccurate. This article conducts an experiment on the D243 diesel engine, measuring the
pressure variation value in the cylinder to determine the effective, indicator, and the mechanical
parameters of the working cycle.

Keywords: Working cycle; Efficiency, Pressure, Indicator, Effective; Mechanical parameters.

1. PAT VAN DE

Tinh hiéu qua cua qua trinh bién doi
nhiét thanh cong trong chu trinh lam viéc cta
dong co ddt trong dugc thé hién qua cac thong
s6 chi thi bao gdm: 4p suét chi thi trung binh
p,, cong suat chi thi N,, hi¢u suét chi thi n. [1].
Céc thong sd nay dic trung cho mirc d6 hoan
thién cta chu trinh 1am viéc thyc té [2]. Trong

khi d6, cac thong sb co ich bao gdm: ap suit
C('),ich trung binh p_, cong suat co ich’Ne, hi¢u
suat c6 ich n, dac trung cho muc d6 toi vu cua
dong co vé to chtrc chu trinh 1am viéc va muc
do t6n hao co gidi trong ndi bo dong co [3].
Viéc nghién ciru cac thong s6 chi thi va co ich
ctia dong co ¢6 nhiéu vu diém: hoan thién chu
trinh 1am viéc thuc té va hoan thién vé mit co
hoc cua dong co [4].
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Hinh 1. P6 thi céngp—V

bdi voi céac thong sb chi thi duoc tinh
toan dwa trén cac thong s6 cia do thi cong p —
V (Hinh 1). Tuy nhién, cic dudng cong cua do
thi cong duoc hiéu chinh dya theo kinh nghiém
trong khi sy bién thién ctia cac dudng cong nay
phu thudc vao nhiéu yéu t6 va khong thé tinh
toan chinh xac dugc [5]. Vi vay, viéc tinh toan
cac thong sb cua chu trinh 1am viéc thong qua
thi nghiém dong co trén bang tht thong qua
phan tich quy luét thay doi 4p suét trong xylanh
c6 do tin cay va do chinh xac cao.

2. SO PO MO HINH THi NGHIEM
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Hinh 2. So dé khéi thiét bi do dp sudt trong xylanh.

Mo hinh thi nghiém do ap suat khi thé
trong xylanh duwgc thé hién nhu Hinh 2. Cam

bién ap suit 2 dugc dat trong budng chay 1 1a
loai cam bién kiéu sinh dién. Tin hiéu do ap
suét trong xylanh dwoc chuyén thanh tin higu
dién, thong qua bo xir 1y va khuéch dai 3 dua
dén thiét bi hién thi 4 dé quan sat hodc chuyén
qua bd chuyén d6i tin hiéu 6 dén may tinh 7 dé
ghi dir liéu. Tin hi¢u thoi gian dugc xac dinh
dwa trén cam bién vi tri goc quay truc khuyu 5.
M&i mot ché d¢ tai tién hanh do & 7 ché dd te
d6. V&i mdi mot ché do tée do do duoc gia tri
bién thién ap suat trong xylanh theo goc quay
truc khuyu. Ung véi 0,5°, dd quay truc khuyu
ghi lai mot gia tri ap suat (Hinh 3).

bong co thi nghiém la dong co diesel
D243, mét s6 thong s6 co ban cia dong co

dugc trinh bay trong Bang 1.

Bdng 1. Mt s6 thong sé co ban ciia déng co D243
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Hinh 3. Bién thién dp sudt trong xylanh
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3. KET QUA VA BAN LUAN
3.1. Cac thong sb ton thit co giéi

Tir d6 thi cong suét ton that co gidi N
(Hinh 4a,b), ta thdy khi toc do tang thi cong
suat ton that co gidi N_ tang lén. Diéu nay phu
hop vi khi téc d6 dong co tang 1én thi cong ma
st ting 1én. Trong khi d6, khi gitt tbc d khong
doi, ting ché do tai cua dong co, cac dudng
cong sudt ton thit co gisi N_ it thay d6i. Qua
d6 thay rang, N_ anh huong vao toc d6 dong co
nhiéu hon 13 anh hudng vao ché do tai.
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a) Cong sudt ton thdt co giéi theo tdi
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b) Céng sudt ton that co gici theo toc do
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d) Ap suat ton that co giéi p,, theo toc do
Hinh 4. Cdc théng sé ton that co gidi

Hé théng nhién liéu dong co diesel hién
dai giit khong thay doi quy luat cap nhién li¢u
trong mot pham vi toc do rong khi giit khong
d6i co céu didu khién bom cao ap. Do do, ap
suét chi thi trung binh khi chay & ddc tinh bo
phan ting 1én déu khi ting toc do. Tir do, ta co
thé thdy n_ = f(n) la duong cong hoi 16i (Hinh
4c). Cang giam khdi luong nhién liéu chu trinh
g, thigidtricuian_ canggiamvan _giam nhiéu
0 khu vuc toc do n nho. Po6i voi ap suat ton that
co gi6i trung binh, thuc té di ching minh P,
tang tuyén tinh véi toc d6 dong co (Hinh 4d).
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3.2. Céc thong sb chi thi

Hinh 5a 13 d6 thi quan h¢ giita hiéu suat
chi thi n. theo tbe do dong co. Ban dau, toc
d6 dong co ting 1am cho chuyén dong réi cta
dong khi trong xylanh va 4p suat phun nhién
liéu tang, cai thién chét luong hoa tron gitra
nhién liéu va khong khi. Diéu nay lam hiéu
suat chi thi ting 1én. Nhung khi toc d6 dong co
tang cao thi chay rét tang, ton that nhiét ctia qua
trinh chdy ting va 1am hi¢u suat n. giam. Doi
v6i dong co diesel, anh huong cua toc do toi n
1a khong nhiéu.
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b) Ap sudt chi thi p, theo toc dg
Hinh 5. Cdc théng sé chi thi

Hinh 5b 12 d6 thi mdi quan hé cua ap
suét chi thi trung binh p, va téc do dong co. Thc
d6 dong co ting thi lugng nhién liéu cap vao
xylanh g tdng lam cho cong chi thi L, tang.
Két qua 1a ap suét chi thi trung binh p, ting. Tuy
nhién, téc d6 dong co tang anh huong dén chat

lwong qua trinh nap, chat luong qué trinh chay
va luong nhiét ton thét trong qua trinh chay —
gidn ng. Khi tang toc do dong co, hé sb nap n,
giam, chét luong chay kém, ting luong chay
rot. Didu nay lam cho ap sut chi thi trung binh
p, giam.

3.3. Cac thong sb c6 ich

Sy thay d6i cua hiéu suét c6 ich theo
toc do = f(n) phu thudc vao sy bién thién ctia
hiéu suét co gidi n, vahi¢u suét chi thi n (H1nh
6a). Khi cang ting toc d6 dong co thi hiéu suat
n, giam, con . ban dau tang lén do cai thlen
dugc chat lugng hoa tron, sau d6 giam xuong
Vi vay, dic tinh téc do cua N, la duong cong 164,
gié tri hiéu sut co ich ., dat dugc trong khu
vue tir toc do tuong tng VO’l momen cuc dai to1
tdc d6 twong g v4i cong sudt cuc dai.
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b) Ap sudt cé ichp, theo toc dé
Hinh 6. Cdc théng s6 c6 ich
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Puong cong p, = f(n) dugc thé hién trén
Hinh 6b. Khi téc d6 ting, lvong nhién liéu cip
cho chu tfmh g, tang lén (theo dac tinh bom
cao ap kiéu Bosh) p, tang Ién. Tuy nhién, do
p, con phu thugc vaon_van, ¢ tdc do cao, ca
n, vanm déu giam, vi vdy sau khi dat P, thi
dudng cong p, giam dan khi dong co dan dén
tdc do dinh muc.

4. KET LUAN

Do ap suét khi thé trong xylanh dong co
1a cong viéc don gian nhung rat hiéu qua trong
thi nghiém nghién ctru dong co ddt trong. Do
thi ap sudt khi thé theo géc quay truc khuyu
hay thé tich xylanh (d0 thi c6ng) khong nhiing
phuc vu tinh todn cic thong s ciia qua trinh
ciing nhu céc chi tiéu kinh té k¥ thuat, ma no
con phuc vu phan tich nghién ctru hoan thién
qua trinh chay ctia dong co. +
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