TAP CHil ISSN: 1859-316X

KHOA HQC CONG NGHE HANG HAI
JOURNAL OF MARINE SCIENCE AND TECHNOLOGY—

HOI NGHI KH&CN CO’ KHi - DONG LUC 2021
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Tom tat

Bai bao trinh bay két qua xay ding mé hinh tinh
toan chu trinh cong tac va tinh toan cac thong so
cong tac dong co diesel 7-2D42 lai may phat dién
khi tau ngam hoat déng & ché dg ong thé. M6 hinh
da xdy dwng dam bdo dg tin cdy, két qua tinh toan
chi ra rang, khi tau chuyén tir ché dé néi sang ong
the cong sudt ciia dong co giam gan 12%, dé duy
tri ¢éng sudt ban dau can bé sung 13,5% nhién
lieu, hiéu sudt c6 ich cia déng co giam trén 11%.
Tiur khoa: Mé hinh, diesel, déng co, ong the.
Abstract

This article presents the results of building a
model for calculating the operating cycle and
calculating the engine performance parameters of
the 7-2D42 diesel-generator when the submarine
is operating in the schorkel. The constructed
model is provided with reliability, the calculation
results show that when the submarine switches
from surface to schorkel mode, the engine power
decreases by almost 12%, to maintain the original
power, it is necessary to add 13.5% of fuel, and
the engine efficiency decreases by more than 11%.

Keywords: Model, diesel, engine, schorkel.

1. Mé dau

Tau ngim (TN) la loai phuong tién thuy dic biét
c6 thé hoat dong & ca hai ché do ndi trén mat nudc
nhu mot tau thuy binh thuong va lan siu trong nuéc.

Déi voi TN diesel-dién truyén théng, thoi gian
hoat d6ng ngam han ché do giéi han dy trit dién ning
trong dc quy. Dé sac ac quy, TN phai ndi 1én mat bién
hoat dong & ché do tuan dwong hodc hoat dong khi
“lam viéc cua dong co diesel dudi nude” [1]. O ché
d6 nay TN ¢ do sau an toan va sir dung thiét bi nang
ha dong vai trd nhu mot dng thé (schnorkel) dé hat
khong khi va sir dung dudng dng din khi thai & mot
d6 sau nhét dinh du6i nudce dé thai khi thai (nham tang

tinh bi mat). Ché d¢ nay duoc goi 1a ché do 6ng the.

Khi dong co diesel chuyén tir ché do néi (hat truc
tiép khong khi va thai khi xa ra khi quyén) sang ché
d6 ong tha (hat khoéng khi qua 6ng tho va thai khi xa
ngam dudi nudc), cac yéu té két ciu va van hanh sé
anh huong dén su 1am viéc ciia dong co. Sy anh husng
nay thé hién qua céc thong sé cong tac cua dong co
nhu cong suét c6 ich (Ne), suit tiéu thu nhién liéu c6
ich (ge), hiéu suat c6 ich (ne) cua dong co.

Muc dich nghién ctru 1a danh gia dinh luong su
thay ddi cac thong s6 cong tac cua dong co diesel trén
TN khi hoat dong & ché d¢ binh thuong (ndi trén mat
nud6c) va ché do dng tho (ngam sir dung dng thé).

Phuong phap nghién ctu la két hop giira nghién
ctu ly thuyét, tinh toan kiém chung trén phin mém
may tinh. Véi cac thong s6 ky thuat chinh cua dong
co tién hanh xay dyng md hinh tinh toan chu trinh
cong tac (CTCT) cta dong co trén phan mém & ché
d6 binh thuong. So sanh két qua tinh toan vai két qua
thir nghiém theo hd so may cua nha san xuat dé danh
gia d6 tin cay ctia mé6 hinh. M6 hinh da xay dung dugc
hiéu chinh dam bao d¢ tin cay la céng cu dé tinh
CTCT & ché d6 6ng tho.

2. Pdi twong nghién ciru, cong cu sir dung

Dbi twong nghién ctru 1a dong co diesel 7-2D42
dung dan dong may phat dién dugc san xuét tai Lién
bang Nga. Day la dong co diesel 4 ky, ting ap 2 cp
nén bang tua bin khi thai va c6 lam mat khi tang ap,
budng chay théng nhat, 6 xi lanh b tri thing hang,
phun nhién ligu tryc tiép. Dong co o ti s6 nén & = 16,
cdng suat dinh mic 1500kW tai téc do quay truc
khuyu 750 (v/ph) [2]. Cac théng s6 k¥ thuat chinh cia
ddng co 7-2D42 dugc thé hién trong Bang 1.

Trong nghién ciru ndy sir dung phan mém Diesel-
RK [3]. Pay la phin mém tinh toan CTCT dong co
dét trong do cac chuyén gia cua Pai hoc Ky thuat
Quéc gia Bauman - Lién bang Nga phaét trién va da
duoc nhiéu co s¢ chuyén nghién ctru phat trién, san
xuét dong co str dung.

Phin mém Diesel-RK sir dung m6 hinh tao hdn
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hop va chay hiéu qua, d6 1a mé hinh chay da ving dya
trén mé hinh tao hon hop va chdy cua Gido su
Razleitsev, duoc tac gia Kuleshov bd sung va phat
trién nén con dwoc goi 1a md hinh Razleitsev-
Kuleshov (m6 hinh chay RK). M6 hinh chay RK da
xem xét chi tiét cac thong sé anh huong dén qua trinh
tao hdn hop va chay trong dong co diesel, bao gdbm:
Thudc tinh va quy luat cung cap nhién li¢u, hinh dang
budng chay; hinh dang va phan bé tia phun; su va
cham cua tia phun véi bé mat budng chay; su tuong
tac gitra cac tia phun lién k&; loai va cuong do van
dong réi trong xi lanh [4].

Bdng 1. Thong sé kj thudt chinh ciia dgng co

Thong s6 ky thuat Gia tri
Tén dong co theo Nha may san xudt 7-2D42
) luong xi lanh, i 6
Puong kinh xi lanh, mm 300
Hanh trinh cta pit tong, mm 380
Thé tich cong tac caa dong co, dm? 161,16
Tht ty 1am viée cua xi lanh 1-5-3-6-2-4
Cong suét dinh muc, Ne, KW 1500
Téc d6 quay truc khuyu tai cong suit 750
dinh muc, n, vg/ph
Goéc phun sém nhién li¢u, °GQTK 14 +19
Suét tiéu thy nhién liéu, ge, g/kW.h 243
Téc do quay 6n dinh nho nhét, vg/ph 420

3. Xay dwng va kiém tra md hinh tinh toan

Dong co 7-2D42 dan dong may phat dién nén hoat
dong thuong xuyén & ché do tai dinh mic. M6 hinh
tinh toan duogc xay dung cho ché do 1am viéc dinh muc
ctia dong co. Cac tham sb can thiét dé xay dyng mo
hinh dugc lay tir Bang 1 va tai liéu [2].

Luong nhién liéu cung cép cho 1 CTCT dugc xé&c
dinh bang céng thic:

_ 9eNe
Ot = 30in g

Dua vao Bang 1, tinh toan gt = 2,7015¢/CTCT.

Quy luét cung cip nhién liéu duoc khai bao theo
bién dang cam, cac duong dng nap, thai va cac thdng
s6 két cAu khac cua dong co duoc khai bao dua trén
tap ban vé dong co [5], ciing nhu dugc do dac truc tiép
trén dong co (chiéu dai ctra nap, thai; duong kinh éng
g6p; chiéu dai 6ng dan khi nap, khi thai; s luong va
kich thudc 16 phun; cac thong sé hinh hoc cua budng
chay dang w).

Sau khi chay phan mém, két qua thu duoc 1a cac
thdng s6 danh gia CTCT va sy lam viéc cta dong co.
Céc thdng sb cong tac chinh cua dong co dugc thé
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hién trén Hinh 1.

————————————————— PARAMETERS OF EFFICIENCY AND FOWER ———--——--——---—-—
- Engine Speed, rev/min
1502.7 - B eng - Piston Engine Power, kW

Torque, N m
f Fuel Supplied per cycle, g
ic Fuel Consumption, kg/kWh
ic Fuel Cons ion in ISO, ko/kiWh
v of pist

- Indicated Mean Effective Pressure, bar

- Indicated Efficiency

- Mean Piston Speed, m/s

- Friction Mean Effective Pressure, bar (Intern.Exp)
- Mechanical Efficiency of Piston Engine

Hinh 1. Cac théng sé cong tac ¢ ché dg noi
Trong Bang 2 1a két qua so sanh giita két qua tinh
toan va thir nghiém trong hd so méy cua nha san xuat
dong co [2]. Trong do, chi ra sai sé giira hai két qua.

Bdng 2. So sanh két qud tinh toan va hé so

R ’ n =750 vg/ph
Théng so
Ne, KW Qe, /kW.h MNe
Tinh toan 1502,7 242,69 0,35
Hb so 1500 243 -
SS, % 0,2 0,13 -

Tir két qua so sanh trong Bang 2 cho thay, md hinh
tinh toan CTCT cua dong co ¢ ché do dinh muc cho
sai sb rat nho so vai thong sé ky thuat do nha san xuat
cong bd. Piéu ndy khing dinh mé hinh tinh toan di
xay dung c6 d6 tin cay cao.

4. Tinh toan & ché d 6ng thé

Nhu da dé cap trong phan 1, khi dong co diesel
chuyén tir ché d6 ndi sang ché d6 13n ngam st dung
dng tha, cac yéu td két cau va van hanh s& anh huong
dén sy lam viéc cua dong co. Thong qua phén tich cac
yéu t6 anh huong dén sy 1am viéc cua dong co diesel
khi l1am viéc trong diéu kién moéi truong khi quyén [7]
va anh hudng cua chung dén sy 1am viéc cua dong co
diesel khi chuyén sang ché do 6ng tho [1, 8], tién hanh
téng hop thanh Bang 3.

Khi dong co diesel chuyén sang ché do 6ng the do
thay ddi hinh dang, kich thuéc ciia dudng nap, dudng
thai nén sy anh huong cua ching téi CTCT va cac
thdng s6 cong tac cua dong co 1a chu yéu. Cac yéu to
két cau khac hau nhu khong anh huéng hoic anh
huéng khong dang ké dén sy 1am viéc cua dong co.

Do sau lan & ché do ng tha 1a 15m [6] nén chiéu
dai duong ong nap tang thém 15m. O ché d¢ noi, khi
thai dugc dan 1én phan trén thap bao budng chi huy va
xa truc tiép ra khong khi. O ché do 6ng tho khi thai
dugc thai qua dudng dng dan khi thai dudi nude & do
sau khoang 2,5m, tuc la éng thai dai thém 15-2,5 =
12,5m so véi vi tri n6i va bd sung ap suat doi 4p trén
duong thai 1a 0,25at.
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Bdng 3. Téng hop cac yéu té dnh hwéng dén sw 1am viéc ciia dpng co

Ché d
Céc yéu td Nbi Ong thé
Céc yéu to két cau

Két cau budng chay + =

Kich thudc xi lanh + =

Ty s6 nén cua dong co + =

Vit ligu pit tong va nip may + =

Chiéu dai duong 6ng cao ap + =

Van téc va duong kinh cua pit tong bom cao ap + =

Kich thudc va s6 15 phun +

Dién tich céc 16 phun + =

Ap suit nén ban dau cua 16 xo voi phun + =

Chat luong phun toi va thoi gian cung cap nhién liéu + !

Hinh dang, kich thudc cua duong nap + !

Ty s6 giira tiét dién luu théng ciia xu pap nap va tiét dién ngang cua pit tong + =

Tang ap cho dong co + l

Pha phoi khi + =

CAc yéu té van hanh

Tinh trang ky thuat + =

Nhiét 3 moi truong + =

Ap sudt méi truong + l

Toc do quay cua dong co + =

Phu tai trén dong co + =

Cong suat din dong cac co cau treo + )

Ap suit cua khi thai trén duong thai va ap suét caa khi sét trong xi lanh + l

Nhiét do cua khi sét - )

Ap suét khi nap méi + 1

Luong khi nap méi + !

Ap suét cudi qua trinh nap + !

Ché d6 lam viéc khong 6n dinh ctiia dong co + =

Ap suit phun nhién liéu + !

G6c phun s¢m nhién liéu + =

Ap suét ctia khi nén trong budng chay + !

Tinh chét cua nhién liéu + !

Ghi chu:

(+) ¢6 anh huéng; (-) anh huong khong dang ké; (=) khong thay ddi anh hueng khi chuyén ché do;

(1) anh huéng tt hon khi chuyén ché éng tho; (|) anh hwong xau di khi chuyén ché do 6ng tho;

(2) anh huong khong dang ké khi chuyén ché do éng tho.

Toan b thay ddi trén duoc khai béo trong md hinh Py ey -
tinh toan CTCT da xay dung, vi du nhu trén Hinh 2,
khai bao vé d¢ sau lan cia TN. bumERizkedRses. =

Sau khi khai b4o ché d6 hoat dong ngam va cac dopleaien
yéu t6 anh huong khac, tién hanh tinh toan CTCT cua 0 s
déng co. Cac th’éng §6 cbng tac Chl'nh cua déng co khi ;:T:Vg anm 5
hoat dong ¢ ché d6 6ng tha duoc thé hién trén Hinh 3

2 Help | < cancel | B Previous |[ E3Nes

Hinh 2. Khai bao ché dé hoat dgng ngam
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77777777777777777 PERAMETERS OF EFFICIENCY AND BOWER ————————————————
- Engine Speed, rew/min

ve Pressure, bar
1 Supplied per cycle, g
Fuel Consumption, kg/kih
- Specific Fuel Consumption in ISO, kg/kWh

- Efficiency of piston engine
- Indicated Mean Effective Pressure, bar

- Indicated Efficiency
- Mean Piston Speed, m/s

- Friction Mean Effective Pressure, bar (Intern.Exp)
- Mechanical Efficiency of Piston Engine

Hinh 3. Céc thong sé cong tac ¢ ché dg éng thé
5. So sanh két qua tinh toan va ban luan

Két qua tinh toan & ché do ndi va ché d6 6ng tho
dugc so sénh trong Bang 4. Trong d6 gom céc ky higu:
Me - md men x0an, nm - hiéu suat co khi, pe - ap suat
c6 ich trung binh; p;i - p suét chi thi trung binh; cac
ky hiéu con lai nhu da trinh bay ¢ cac phan trén.

Bdng 4. So sanh cac théng sé cong tac ciia déng co

Ché a¢ Ting (+
Thong _ i fng (+)
A Pon vi . Ong Giam
i} Noi
thé (), %
n vg/ph 750 750 -
Ne kw 1502,7 13234 -119
Me N.m 19135 16852 -119
Oe g/kW.h 242,69 275,57 +135
MNe - 0,35 0,31 -114
nm - 0,868 0,853 -1,73
Pe bar 14919 13,139 -11,9
pi bar 18,023 17,487 -30

Két qua so séanh cho thay, khi chuyén sang ché do
dng tho tir ché do ndi, do st can trén dudng nap va
thai, cling nhu d6i ap trén dwong thai khi dong co thai
khi thai ngam duéi nudc 1am cho céng suat, md men
X04n, &p suét c6 ich trung binh giam 11,9%, suét tiéu
thu nhién ligu co ich tang 13,5%, hiéu suat c6 ich cua
dong co giam 11,4%.

Tau ndi

------- Téu lgn ngim

180 60 540 720 900
Goée quay truc khuyu, “GQTK

Hinh 4. Dién bién &p sudt trong xi lanh

Céc thong s trén suy giam l1a do chat lugng CTCT
clia dong co kém di, cu thé, ap suat khi thé trong xi
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lanh giam, dac biét trong giai doan chdy chinh (Hinh
4). Trén Hinh 4 ta thay, ap suat chay cuc dai giam tur
135 bar xudng 130 bar, twong duong giam 3,8%, trung
binh giam 3% (pi trong Béang 4).

Khong nhiing chit lwong CTCT giam ma con tinh
trang k¥ thuat cua dong co ciing x4u di (thé hién qua
hi¢u suét co khi trén Hinh 1 va 3, cing nhu trong Bang
4), két qua 12 hiéu suit cé ich cua dong co giam 11,4%.
6. Két luan

M& hinh tinh todn CTCT cua dong co diesel lai
may phat dién da xay dung dam bao d6 tin cay.

Két qua cho thay khi tau ngam chuyén sang ché do
bng tha, do co sirc can trén duong nap va thai, cling
nhu dbi 4p trén duong thai nén cong suét co ich cua
dong co giam gan 12%, dé duy tri cdng suit 1500kW
can bé sung 13,5% nhién liéu.

Khi chuyén sang ché d6 6ng the khdng nhirng chat
lwong CTCT xau di ma con hiéu suat co khi ciing giam
dan dén hiéu suat c6 ich cua dong co giam trén 11%.

Két qua tinh toan 1a co sé dé khuyén cdo trong khai
théc hiéu qua déng co.
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