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Tém tat:
Bai bao gidi thiéu két qué mé phéng sé dong lure hoc dong chay qua 16 phun cua voi phun
dong co diesel thuy Hanshin 6LU32 véi thong sé dau vao la giéng thuc té va két qua dau ra
la céc théng sé dédc trung; day la 1 phan co sé khoa hoc quan trong dé nghién ciru thuc
nghiém déng co str dung nhién liéu hén hop (déu thuc vat & DO) nhdm danh gia qué trinh
phun nhién liéu vao bubng dét déng co.

Tte khéa: Nhién liéu hén hop, déng luc hoc dong chdy, mé phéng sb, dong co diesel thiy.

Abstract:
The paper introduces the simulation results of the flow dynamics through the holes of the
spray nozzle of marine diesel 6LU32 Hanshin with input parameters is the same reality and
outputs is the characteristic parameters; This is part of the important scientific basis for
empirical studies of engines using mixed fuel (DO and palm oil) in order to evaluate the
process of fuel injection into the combustion chamber.

Keywords: Mixed fuel, fluid dynamics flow, simulation, marine diesel engine.

1. Pat van dé

Hién tai, xu hwéng st dung nhién liéu thay thé cho dong co diesel néi chung va dong co
diesel thay 1a rat phé bién trén toan thé gigi. B&i vi, cac loai nhién liéu thay thé bao gébm nhién liéu
hén hop va nhién liéu nhil twong c6 kha nang gidm phat thai doc hai trong khi thai ctia dong co
diesel va giam sy phu thudc vao nhién liéu héa thach trong
twong lai.

Tuy nhién, khi nhién liéu thay thé cé tinh chéat vay ly )
khac nhau dugc st dung dé thay thé nhién liéu théng
thwdng cho déng co diesel cé thé anh huwéng xau dén qua
trinh phun nhién liéu, hoa tron - chay bén trong dong co, sau @
dé 1a anh hwéng dén hiéu suét ctia dong co. Vi vay, dé st
dung nhién liéu hén hop la dau thwe vat tron véi dau diesel ‘

‘ Bai todn thuyrc ‘

‘ Xay ding md hinh nghién ciu ‘

V& mé hinh va chia lugi ‘

cho déng co diesel thay thi rat cAn nghién clru mé phdng lwc ( ®
hoc dong chay trong 16 phun c6 d6 chinh xac cao 1a co s& ©) proyPR———
khoa hoc va tiét kiém chi phi nghién ctru thyrc nghiém. Do do6 B3t dieu kien bien cho baitodn ‘

trong bai bao nay, tac gia sé gioi thiéu mét phwong phap ®
&ng dung phan mém Fluent-Ansys tinh toan mé phéng déng
lwe hoc dong chay qua 16 phun cla voi phun trong dong co
diesel thily Hanshin 6LU32 sir dung nhién liéu hdn hop dau
co thd — dau diesel vi day chinh 1a ddng co ma tac gia cung
nhém nha khoa hoc céng tac sé& nghién clru thwe nghiém dé
c6é co s& danh gia so sanh cac két qua nghién ciru bang

Tinh todn mé phong vdi Fluent-Ansys
dé danh gia chat lwgng hoa trén

®

Phan tich két qua

Thay ddi déc tinh pha nhién liéu

phwong phap sé ctia minh. . Hinh 1. So’ dé khéi quy trinh

2. M6 phéng dong lwc dong chay qua |6 phun cua voi tmg dung Fluent-Ansys dé mé
phun phdéng

2.1. Giéithiéu
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Trong mot chu ky hoat déng clia déng co diesel, tac gia tap trung nghién clru giai doan phun
nhién liéu ctia voi phun dong co. Dé thay rd giai doan nghién ctru ta xét trén mét chu ky hoat dong
cla dong co diesel 6LU32.

Viéc nghién ctru bang phwong phap mé phéng sbé chinh la di xy dwng cac phwong trinh |y
thuyét lién quan dén qua trinh lwu dong trong cac 16 phun clia voi phun cac phuong trinh co ban dé
ap dung phwong phap tinh déng Iwc hoc chét 1dng, sau dé tién hanh giai theo diéu kién bién cta bai
toan (la cac thong s6 hinh hoc — kich thwéc that ctia voi phun, &p suat phun va ap suét trong budng

dét tai thoi diém trwde khi phun).

T d6 ta s& phan tich dwoc cac két qua moét cach k§ cang hon, cling nhw mé réng cac gia

dinh dé& nghién ctu.
2.2. Lwa chon mé hinh tinh toan [1],[2],[3]...

Quy trinh bai toan tinh toan mé phong Fluent o
Quy trinh tinh toan mé phéng dwgc mo ta qua so do khdi gom 6 bwéc theo so dd khoi va chi

tiét trong so dd cay sau:

N&i dung cac budc dwgec md ta chi tiét hon qua bang 1
Bang 1. Quy trinh tinh todn mé phdéng

Sé Néi dung cac bwéc chinh khi thwe hién tinh toan mé phéng s6
Buéc No&i dung
V& mé hinh theo kich thudc that cta voi phun va kim phun, 16 phun; chia lwi, dat diéu kién
1 | bién (d4u vao, ra, twong tinh, twdng dong) va xuét sang file.mesh. (cé thé dung phan mém Grid,
Gambit hodc lap trinh gidi quyét truc tiép).
5 Kiém tra lu6i (loai lwdi, kich thuéc lwdi, sb lwong lwdi vi diéu nay lién quan dén cau hinh may
tinh thwe hién cling nhw d6 chinh xac cla bai toan), chon mé hinh tinh toan phu hop.
3 Dat cu the diéu kién bién cho bai toan. (Ap suat, nhiét do trvd'c qua trinh phun nhién liéu dwoc
dwa vao theo s0 liéu thye nghiém).
4 Dat d6 chinh xac (diéu kién hoi tu), budc thoi gian, ché dé ghi két qua tw dong cho cac bién
quan tdm va s0 vong lap can thiét.
Tién hanh tinh toan va theo déi qua trinh thwc hién bai toan. (Két qua tinh toan cac bién sé
5 dwoc hién,thi qua db thi theo méi bwdc thdi gian va dwoc phan biét bang mau §éc dé tién theo
déi, khi bién nao dat dd chinh xac dat trwéc thi dieng lai, cac bién khac van tiép tuc thwe hién
tinh toan theo yéu ciu).
Khi bai toan hoi tu theo yéu cau thi ghi lai toan bd két qua va tién hanh phan tich két qua (luc
6 | nay c6 thé két hop thém cac phan mém khac nhw Excel, Tecplot hodc 1ap trinh xt ly) sau d6 sé
thay ddi dac tinh cia hén hop (khéi lwong riéng va do nhét khéac).

Day |a bai toan mé phdng véi khong gian tinh toan 3D dang khéi try, do do ta phai tao ra cac

mét déi xtrng khac nhau cling nhw cac mat song song véi 16 phun dé thé hién dwoc két qua tinh
toan trong toan bd khong gian ong 16 phun.
2.3. Cac phwong an tinh toan

Nhuw vay, ta co thé tbng hop cac phurong an tinh toan mé phéng bang CFD nhw sau:
- Cé4c diéu kién bién xac dinh theo dac diém dong co 6LU32 va voi phun cla dong co nay

theo bang 2 [6],[7]...

Béng 2. Céc théng s6 co’ ban ctua déng co diesel Hanshin 6LU32

STT CAC THONG SO GIATRI

1. Sb xy lanh/ thir tw nd 6/ 1-4-2-6-3-5

2. Vong quay dinh mirc n= 340 v/ph

3. Cong suat dinh muc Ne=1300 HP (970kW)

4. DPuwdng kinh xy lanh D=320 mm

5. Ap suét chay I&n nhat P,= 90 KG/cm2

6. Goéc phun sém 119 trwéc BDCT [ d6 GQTK]

7. Suét tiéu hao nhién liéu dinh mirc 0e=200g/kW.h

8. Voi phun truc tiép 6 cai, ap suat 280 KG/cm?2
(C1-31-042-10-130-8704)
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-Pau vao: gdm 5 phwong an nhién liéu v&i cac ty 18 hdn hop khac nhau nhw bang 3. Cac ty
I& nhién liéu hon hop nghién ctru [8]. B
Béang 3. Cdc ty 1€ nhién liéu hon hop nghién ciru

o . Cac loai nhién liéu hén hop
STT | Bactinh nhién ligu DO PO10 | PO20 | PO30 | PO100
1 | Kndilvongriéng 340°C, [kgdm?  |0.8447 |0.8521 |0.8582 |0.8650  |0.9206
2 | D6 nhot & 40°C, [kgim.s] 260 |342 |5.31 6.45 40.24
3 | Nhiét tri [MJ/kg] 44978 |43.650 |42.960 [42.29  |40.11

- D4u ra danh gia chat lwong qua trinh: qua trinh phun nhién liéu hay la qua trinh lvu dong
ctia dong chét 16ng trong 16 phun véi cac thong s6 nhw ap suét phun, ap suét khéng gian budng dét
trwdc khi phun, dwéng kinh 16 phun va géc nghiéng ctia 16 phun 1a khong thay déi.

2.4. Phuwong trinh co’ ban
Phwong trinh co ban dé ap dung phwong phap tinh ddng lwc hoc chét 1dng béng phan mém
bp_ pVV, =0
Fluent nhw sau: Dt (1)
Do dp
—=——+V,Vp .

Trong d6: Dt dt la dao ham vat chat. Bao toan dong lweng (phwong trinh cla

chuyén dong):

DV, =-Vp-VT + p.f
Dt 2)
Bao toan nang lwgng (phwong trinh nhiét dg):
DT _Dp_ Vp—
Dt dt ¢ (3)

Cong thirc tinh géc phun 6 cla tia phun nhién liéu theo cong thirc thirc nghiém Reitz-Diwakar
sau:

tg0 = Ao/ p, " RIW, Y

5
R, VDA VDp A1:{0,0001(L/D) for LID<6  3_|/p

el T 1 e =
Trong do: H | o 0,7 for L/D>6 i 3L/D

p-khoi lwgng riéng caa khi [kg/m3] or- kho: luong riéng cda chét Iong [kg/m3]; Re- hé sé
Reynold cda chét 16ng; We - hé sé Viber cia chét 1dng; u- do nhét dong hoc cda chét 16ng [kg/m.s]:o-
luc cdng bé mat cia chét 16ng [N/m]; V- van téc cda chét 16ng bén trong voi phun [m/s]; D- duong
kinh cda 16 phun [m]; L- chiéu dai cda 16 phun [m].

(4)

2.5. Xay dwng mé hinh nghién ctru va chia lwéi khdng gian tinh toan

o Déc diém voi phun:
- Ap suét phun: 280 KG/em?; | yyum —.

ap suat trong budng dét cudi qua Nk E

trinh nén 60 KG/cm?; dwong kinh \#

16 phun 6 = 0.42 mm; chiéu dai 16

phun d = 3.1 mm; g6c phun 130

dé.

o Déc diém chia lwéi [2], [3]:

Duong kinh 10 phun =, ™ s

<

Hinh 2. Mat cat dau voi phun
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- Lwdi ¢ cdu trac va thay ddi
theo qua trinh chuyé&n déng ctia kim
phun;

- Lwéi dwoc chia véi kich thwéc
khac nhau cho 2 vung (budng khe
hé va 6ng 16 phun);

- S6 lwong luwéi vao khodng 700
ngan dén 1,5 triéu phan to.

2.6. Két qua tinh toan va thao
luén

9
2]

t

S

Hinh 3. Phan khéng gian
chira chat I6na & dau voi

Hinh 4. Tién hanh chia
Iwéi khéna aian tinh

2.6.1. Trwong phan bé dp suéat
theo Contour
DO = PO10 = PO20
o -l o B . -l
o -1 o -

Hinh 5. Két qua triromg phéan bé dp suét cua

2.6.2.

Trwéong phan bé van téc theo Contour

5 loai nhién liéu

Hinh 6. Két qua trirong phan bé vén téc cua 5 loai nhién liéu
Trwong phan bé van téc theo Vector

2.6.3.
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I po || = PO20
- - ﬁ -

o =l — - o o
v L - TS|
= =
e s PO100
| PO30 jmm-

— — I_] — = 'w"—w_“': o _lJ--

Hinh 7. Két qua trurong phan bé van téc theo Vector cua 5 loai nhién liéu

Trwong phan bé van téc theo dwdong dong cia 116 phun

DO | PO10 AW PO20
. 5
= PO30

Hinh 8. Két qua trirémg phan bé vian téc theo dwdng dong ctia 5 loai nhién liéu

2.6.5. Trwong phan bé nang lweng déng nang réi

DO PO10 PO20

PO30

o d

Hinh 9. Két qua trirong phan bé theo nang Iwong déng nang réi cua 5 loai nhién liéu
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2.6.6. Phaén tich két qua:

1. Theo trwdng phan bd ap suét (hinh 5) nhan thdy co6 sw khac biét gitra 5 loai nhién liéu khi
Iu dong trong |6 phun. Cac doan mau trong 16 phun vudng géc voi dwong tam 16 chirng té cac mat
cat ngang dang ap nay cing vuong goc voi dwdng tam 16 nén thé hién dong chay sudn déu.

2. Trwdng phan bb van téc theo Contour (hinh 6): cac hinh &nh cho thdy sw khéac nhau phu
thudc vao d6 nhaét cla nhién liéu.

a. Mau dé thé hién van tbc cao nhét tai dau 16 phun vao budng dbt. Bbi véi DO thi ting toc
s&m nhét, ton that ndng lwong trong 16 16n nhat va chat lwong phun tét nhéat.

b. Déi véi PO100 nhién liéu gan dau ra 16 phun mai ting tdc, ton that nang lwong nhé nhat,
nhwng chét lwgng phun nhién liéu kém nhét.

c. Con dbi voi PO20 ta thdy trung hoa nhét gitra DO va PO100 thé hién 1a nhién liéu co ting
tbc sém trong 16 phun (mudn hon so véi DO va sém hon so véi PO100) nén chéat lwong phun duoc
dam bao.

3. Trwdng phan bd van téc theo Vector (hinh 7): hinh &nh cac vector van tdc cé phwong theo
dong chay sudn déu va tang téc & dau ra. B6i véi nhién liéu DO thi tdng tdc sém nhét (c6 nhiéu hat
xanh dwong trong 16i) va PO100 thi ting tc cham nhat.

4. Trwong phan bd van tbe theo dwdng dong cla 1 16 phun (hinh 8): cho biét hinh &nh dong
chay cla nhién liéu trong 16 phun, tat c& cac trwéng hop thi lwu déng cta nhién liéu kha sudn déu
trong 6ng, khong bij réi dong.

5. Trwong phan bd nang lwgng ddng néng réi theo don vi [J/kg] (hinh 9) cho thdy nhiéu sy
khac biét gilra cac loai nhién liéu.

a. D6i vai DO thi tdng dan tir dau dng dén cubi 6ng 16 phun nén dat hiéu qué phun cao nhét.

b. Dbi véi PO100 c6 mau dd ddng déu do loai nhién liéu nay c6 khéi lwong riéng va dé nhot
cao nén nang lwong ddng nang rdi phai tdng cao thi nhién liéu maéi phun dwoc vao budng dbt.

c. Con déi véi PO20 co sw bién ddi nang lwong dong nang rdi déu hon so véi PO10 va PO30,
phan bb déu va tdng doc theo 6ng tru cta 16 phun.

3. Ketluan

Nhw vay viéc trng dung phdn mém Fluent-Ansys mé phéng sé dong lwc hoc dong chay qua 16
phun ctia voi phun déng co diesel thiy Hanshin 6LU32 d& thé hién ré hiéu qua qua cac két qua thu
duwoc nhw phan bd ap suét, van téc, dwong dong, dong nang rdi...dac biét viec nghién clru bang
phwong sb cho phép ta phan tich k§ va 1a co s& minh chirng khoa hoc khi nghién ctu thuc nghiém.

Trong phan nghién ctru tiép nhom tac gia sé tién hanh nghién clru thwc nghiém trén déng co
diesel 6LU32 dé danh gia chat lwgng phun nhién liéu hén hop dau diesel-ddu co nham tim ra loai
nhién liéu hdn hop cho chét lwong hoa trén-chay tét nhat ddm bao hiéu suét, suat tiéu hao nhién
liéu dong co va ham lwong NOx trong gidi han theo Phu luc VI Marpol 73/78.
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THIET KE MACH LOGIC KHOT DONG TU' XA CHO DONG CO' DIESEL
CHINH TAU THUY 7UEC45LA
REMOTE STARTING LOGICAL CIRCUIT DESIGN FOR MAIN MARINE

DIESEL ENGINE 7UEC45LA
Trwong Van Pao
Khoa M4y Tau bién, Trurong Pai hoc Hang hai Viét Nam
Tém tat:

Bai béo trinh bay cac buéc co ban dé thiét ké mét mach logic cho chirc ndng khéi déng dong
co Diesel tau thiy. Pay la mét trong cac mach diéu khién quan trong ctia hé théng tw déng
diéu khién tir xa dong co Diesel chinh tau thdy.

Abstract:
The article presents essential steps to design a logic circuit for the start function of marine

Diesel engines. This is one of the most important control circuits of remote control systems for
marine Diesel engines.

1. Dat van dé

Hién nay, nganh cong nghiép tau thdy nwédc ta da déng va xuét khau cac loai tau cé strc
ch® dén 53 nghin tan, cho cac chu tau trong va ngoai nwéc. Tirng bwédc dau tw nang cao nang luc
doéng va stra chira cac loai tau c6 tinh ndng phirc tap nhw: tau container 1.700, tau ché dau 13.500
tan, tau hat bun 1.500 m3/gi®, tau cao tbc, tau kéo 6.000 sirc ngwa... va dang trién khai dong cac
loai tau cé trong tai I&n hon niva.

Tuy nhién, theo danh gia cla mot sd chuyén gia, nganh céng nghiép déng tau Viét Nam
hién chi yéu van 13 I&p rap, cac hé thdng phirc tap van phai nhap ngoai. Do vay, nang lwc canh
tranh clia nganh chwa cao.

Muc tiéu phan d4u, sau ndm 2020, cong nghiép phu tre’ cung cip dwoc mot sb vat tw, may
mac, thiét bj chiém ty 1& 70% gia tri con tau, bdo ddm cho nganh céng nghiép tau thiy dd ndng luc
canh tranh trén thj trwérng dong tau quéc té.

Qua nghién ctru, khao sat tac giad nhan thay rang mét sb trang thiét bj trén tau thay hoan
toan co thé ché tao dwoc & trong nwdc véi chat lwong twong dwong hang ngoai va gia ca canh
tranh. Hé théng tw ddng diéu khién tir xa la mét vi du ma tac gia dang theo dudi nghién ctru.

2. Thiét ké mach logic hé théng diéu khién tir xa

Hé théng diéu khién tir xa thyc chat 1a mot hé théng chuyén dbi 4 trang thai co ban cta
mot hé dong lwc tau thay dé la: dung binh thwdng, dirng sw ¢0, hoat dong binh thwong va hoat dong
sw co. U’ng v&i mbi qua trinh chuyén déi trang thai do ta co6 mét mach didu khién tuong trng. Cac
mach diéu khién nay thyc hién mot hay nhiéu chirc nang va dwoc xay dwng trén co s& cac mach
logic. Trong khudn khd ctia bai béo, tac gia sé trinh bay cu thé quy trinh xay dwng mach logic diéu
khién khdi ddng déng co diesel chinh nhw mét vi du minh hoa.

2.1. Mé ta bang I&i hoat déng ctia mach khéi dong déng co Diesel chinh tau thay
al Giai doan 1: Chuan bj (chuéan bj may)

1. Khai doéng dong co dién lai bom dau boi tron doc |ap.

2. Via may: Kiém tra xem déng co c6 bi ket, hodc c6 chat 16ng trong xi lanh hay khéng?

3. Ra may via

4. Ngé&t ham may chinh

5. Kh&i ddng bom nwéc ngot va nwéc bién lam mat dong co

6. Bat cac cong tdc cAp ngudn cho hé théng dién diéu khién

7. Cép khi khdi dong va khi diéu khién cho hé théng

8. Lwa chon vi tri didu khién hé théng

b/ Giai doan 2: sdn sang

1. Kiém tra vj tri truc cam, néu chwa ddng yéu cau thi tién hanh dao chiéu — dén chi
bao vi tri truc cam sang

2. Kiém tra lai cac diéu kién kh&i dong

b/ Giai doan 3: Khoi déng may

1. Pua tay diéu khién (&n nat) khéi dong:

a.  Céthoac han ché lwong nhién liéu
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b Cép khi khéi ddng cho hé théng khéi dong

2. Sau mét thdi gian dinh truéc (tswr) cat khi khéi dong

3 Cép nhién liéu (bd gi¢i han nhién liéu)

a Néu tbc do quay tang Ién, bao “Khéi dong thanh cong” va chuyén sang chwong trinh

b. Néu toéc do quay khong tang I1&n, bao “ khéi dong khong thanh cong” va tiép tuc khéi
dong thém 2 dén 3 1an niva

c. Sau khi hét sé 14n kh&i dong ma van khong dwoc thi bao “ Khi déng that bai”
2.2. So dbé thujt toan.

Trong qua trinh thiét ké hé théng diéu khién dong co thi viéc xay dwng so dd thuat toan Ia khau
quan trong. T d6 giup cho nguoi thiét ké kiém soat dwoc cac chirc ndng cia hé thdng, khong bi
sai sot khi dét bién logic. Ngoai ra, né gitp cho nguoi thiét ké hinh dung dworc trinh tw va nhiém vu
cla cac phan tt trong hé théng. Tl viéc md ta chirc ndng cla hé théng ta xay dwng dwoc so dd

thuat toan hinh 2.1.

Kiém tra lai didu
kién khoi dong:
Vi tri cam, ra may
via, ap luc LO
may chinh va
tuabin...

May sin sang

Lénh khoi dong

Dat gidi han toc d6 vong
quay min (cho bd diéu tdc)

| Han ché nhién ligu (70-80%) ‘

Vong quay
dong co > vong quay
khoi dong

sai

’ Pong van khoi dong chinh ‘

h 4
Tin hiéu dirng dong co

DPua tin hiéu vao bd phan duy tri
su hoat dong cua dong co

Cét nhién liéu
vao dong co

Hinh 2.1. So dé thuat toan khéi déng
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2.3. Xay dwng ham logic.
« Dt bién logic

a. Tinhiéu vao

x1: Khi diéu khién x12: Tin hiéu mét ap lwc dau “LO” may chinh
x2: Vi tri diéu khién x13: Tin hiéu méat ap lwc dau “LO” tua bin
x3: Tin hiéu kh&i dong tai may x14: Tin hiéu qua téc

X7 : Tin hiéu dirng sw cb bang tay x15: Tin hiéu dong co quay sai chiéu

x8: Tin hiéu cam xac lap & vi tri tién x17: Tin hiéu dirng déng co tlr xa

x9: Tin hiéu cam xac 1ap & vj tri lui x21: Tin hiéu tay diéu khién dé & vi tri stop

x11: Tin hiéu ra may via
b. Tin hiéu ra
Y1: Tin hiéu thwc hién mé van khi kh&i dong chinh
e Khéi dong tai may:

Dé thuc hién khéi dong tai may can cé dong thoi cac diéu kién sau:
- C6 khi diéu khién dich truc cam: x23
- May via ra: x11
- Cam & vi tri xac lap tién hoac Iui x8 ho&c: x9
- C6 tin hiéu diéu khién khdi dong tai may: x3

Khi cé day du cac diéu kién trén thi van khéi dong chinh dwoc mé cép khi khéi dong dén cac xy
lanh déng co'.

Y1 =x3x11x23 (x8 + x9)
e Khéi dong tir xa
Dé thuc hién khéi dong tir xa can c6 ddng thdi cac diéu kién sau:
- Tin hiéu khi diéu khién: x1
- Vi tri diéu khién twr xa: x2
- Tin hiéu diéu khién khéi dong tiv xa: x16
- C6 khi diéu khién dich truc cam: x23
- May via ra: x11
- Cam & vi tri xac lap tién x8 hoac Iui: x9
- Khong c6 tin hiéu khoa diéu kién khéi dong: k
Khi c6 ddng thoi cac tin hiéu trén thi x& c6 tin hiéu Y1 dén mé van khéi déng chinh
Y1l= x1x2x16Ex23x11(x8 + Xx9)

Tin hiéu khda khc’yi‘ dong k xuét hién trong qua trinh khé&i dong khi ap lwc diu béi tron may chinh
x12 hoac ap lwc dau bdi tua bin x13 thap hon mirc cho phép: k = x12 + x13

Trong qua trinh khai thac ta c6 thé khéi dong & mot trong hai vi tri trén vi vay ta co:

Y1 =x3x11x23(x8 + x9) + x1x2x16 k x23x11(x8 + x9) (1)
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= x11x23 (x8 + x9)( X3 + x1x2x16 K )

2.4. So d6 mach logic khéi déng déng co.
T phwong trinh logic (1) ta xay dwng dwg'c mach logic hinh 2.2

Gi6 dk dich | x23
truc cam

Cam 0 vi tri X8
ticn L xgexo L] X11x23(x8 + x9)
Cam o vitri | x9 j
lui
Ra may via x11
Tin .I{iéu dié.u %16
khién khoi
dong tx
Tin hicu 4 Y1 = x11x23(x8+x9) (x1x2x16k + x3)
in hiéu ap
luc LO tua | X13 j
bin trén muirc
binh thuong
Tin hiéu 4 L4 _
1o LO tady K * ™\ x1x2x16k
chinh trén | x12
muc binh
thuong
\ -—
Vi tri didu | 4o x1x2x16K + X3
khién tur xa
Gi6 diéu x1
khién
Tin hi¢u diéu
khién khoi | x3
dong tai may

Hinh 2.2. So dé logic mach khéi dong déng co Diesel

3. Két luan

Bai bao da trinh bay trinh tw cac buwédc xay dwng mach logic cho mach kh&i déng cla hé thdng tw
dong diéu khién tr xa dong co Diesel tau thiy. Day sé 1a co s& dé thiét ké, md phdng va ché tao
cac mach logic khac cho hé thdng tw dong diéu khién tir xa dong co Diesel chinh tau thay.
TAI LIEU THAM KHAO o
[1]. Nguyen Thuong Ngb (1999), Ly thuyét diéu khién hién dai, Nxb Khoa hoc va ky thuat.
[2]. Dang Van Uy (2004), Hé thong tw ddng hé dong lurc tau thay, Trwong Dai hoc Hang Hai.

[3]. HHI-sulzer.5rta52u (1997), Main engine remote contron system, Japan
[4]. The hanshin diesel works co, TD. Remote contron system, A-F-1, Japan
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MOT SO GIAI PHAP TRONG THIET KE VA KHAI THAC BE HAN CHE ANH
HWONG DEN TiNH KINH TE VA TINH TRANG KY THUAT CUA BDONG CO’ KHI
CHUYEN DOI NHIEN LIEU LUU HUYNH CAO SANG NHIEN LIEU LUPU HUYNH

THAP PAP THEO YEU CAU CUA PHU LUC VI - MARPOL
METHODS ON DESIGNING AND OPERATION TO REDUCE THE AFFECT ON
ECONOMY AND TECHNICAL CONDITION OF MARINE DIESEL ENGINE WHEN
CHANGING FROM HFO TO MGO WITH LOW SULPHUR CONTENT AS ANNEX

VI — MARPOL
Mai Thé Trong
Khoa May tau bién, Trwong Pai hoc Hang hai Viét Nam
Tém tat:
Bai bao phéan tich anh huwdng cta viéc st dung nhién liéu c6 ham lwgng lwu huynh cao t&i méi
trong, gidi thiéu qui dinh cia MARPOL vé viéc chuyén ttr nhién liéu luu huynh cao sang luu
huynh thép, phén tich énh hudéng cua viéc chuyén déi téi tinh kinh té va tinh trang ky thuéat
ctia dong co va gidi thiéu mét sé gidi phap co ban dé han ché.
Abstract:
This article analysis affect of using high sulphur fuel to environment, brief introduces regulation
of MARPOL when changing from high sulphur fuel to low sulphur fuel to economy and
technical condition of engine and also introduce some bassically countermeasures.
Key words: marine diesel engine, high sulphur fuel, low sulphur fuel, base number, total base
number, fuel oil system, lub oil system, chiller system, countermeasures...
1. Giéithiéu

Trong khi viéc dwa ra nhirng gidi phap hoan cai dong co hay thiét ké cac hé théng xu ly, hép
thu nham 1am sach ngudn SOx phat ra van chua cho thay nhirng hiéu qua rd rét vé mirc do giam
thiéu cting nhuw tinh kinh té thi viéc han ché phat thai SOx ra moi trvong bang cach han ché truc
tiép ngudn gay 6 nhiém Ia ham lweng lwu huynh trong nhién liéu van dwoc xem la gidi phap hivu
hién. Viéc chuyen déi st dung nhién liéu tir cé ham lwong lwu huynh cao sang c6 ham lwgng lwu
huynh thp dé dap (rng yéu cau cta diéu luat dan dén mot sb ton tai trong khai thac, van hanh hiéu
qua dong co.

2. Tac hai cta lwu huynh trong nhién liéu t&i méi trwéng va dong co’ [5]

Lwu huynh cé trong nhién liéu st dung cho déng co, khi tham gia vao qua trinh chay sé két
hop v&i oxy dé tao nén khi SOx phat thai ra méi trwdng. Ngudn SOx la tac nhan chinh gay nén
hién twong muwa axit.

Bén canh d6, lwu huynh trong nhién liéu khi tham gia vao qua trinh chay trong budng dét dong
co sé két hop véi hoi nwédc sé tao nén axit sunfuric. Hoi axit hinh thanh s& ngung tu & nhiét do
nhét dinh (nhiét do diém swong — dew point) bam vao thanh vach so mi xi lanh va céc chi tiét khac
clia ddng co nhw xu pap, voi phun, mat qui lat, dng bao voi phun, dng phun tuabin...gay &n mon
cho céc chi tiét va lam gidm tudi tho dong co, gay ton théat kinh té cho van dé khai thac tau.

3. Phuluc VI Marpol cta IMO vé van dé ngan ngira 6 nhiém do Iwu huynh trong nhién liéu

[3]

Phu luc VI Marpol da xac dinh cho toan cau va cac khu vuc can duoc kiém soat ndng dd SOx
(SECA-SOx Emission Control Area) tr nam 2006. Theo 16 trinh ham lwong Iwu huynh trong nhién
liéu tiép tuc dwoc gidi han nhw biéu do trong hinh 1 dwdi day:
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Hinh 1: Lwgc dé str dung r]hién’ liéu ¢6 ham lwong Iwu huynh thap
4. Phan tich anh hwéng cta viéc chuyén déi str dung nhién liéu cé6 ham lwong lwu huynh
cao sang thap [2, 3]

1.1.2020

=T1%
-97 %
- 86 %

=
R
ECA 172010

-67 %

Fuel Qil Sulphur limit

1.1.2015

4.1. Gia cava chi phi

Tr& ngai chinh cla viéc chuyén déi nhién liéu tv HFO cé dd nhét cao (180-380Cst) sang
nhién liéu chwng cét tinh 1a Gas Oil (MGO) hay nhién liéu Diesel Oil (MDO) c¢é ham lwgng lwu
huynh thap va do nhét thap 1a viéc chi phi gia ca. Nhw chira & d6 thi & hinh 3, gia thanh cho
nhién liéu khi d6 sé d&t gap 2 1an do chi phi cho ban than gia thanh MGO va MDO va ca chi phi
cho viéc khtr Iwu huynh.

—IFO 380 —NMDO

$600

$500 N
A

$400 M f

$300 "‘h-/‘/

$r00 M - jM

$100

$0

S SO VRN LS &S S
DU G S A R S S

Hinh 2: Biéu dé gia khi str dung nhién liéu cé6 ham luong lwu huynh thap va cao
4.2.  Anh hwéng téi dd nhét cha nhién liéu

Do nhét chia nhién liéu anh huéng truc tiép dén chat lwong phun swong clia nhién liéu vao
budng dét ddng co. Ngoai ra con anh hwéng dén tinh trang k¥ thuat ctia cum bom cao ap — voi
phun. Hién nay cac dong co diesel 2 ky c& I&n thwdng dwoc cac hang khuyén cao chon gia tri do
nhét trong khodng 10-17 ¢St dé ddm bao chat lwong phun swong la tét nhat. Véi viéc chuyén sang
nhién liéu c6 ham lwong lwu huynh thap, dd nhét & nhiét dd chuan 15°C thudng rat thap, nhu voi
MDO chi khodng 2 cSt. Diéu nay sé& anh hwdng nhiéu dén tinh trang phun swong ctia nhién liéu
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ciing nhw chét lvong qua trinh chay clia dong co. Hinh 3 thé hién méi twong quan nhot — nhiét
cula cac loai nhién liéu. Bé cé dwoc chat lwgng phun nhién liéu tét can phai diéu chinh nhiét dé phu

hop.
Kinematic Viscosity
100000 +
= Marine Gas Oil
10000 == Marine Diesel Oil ___
IF-30
i |F 50
1000 - == |F-100 _—
== |F-180
=t |F-3E80
100
10 4
MBD limit
min. 2cSt
1 . .
-15 35 85 135
Temperature Degrees Celsius

Hinh 3: Twong quan nhét — nhiét caa cac loai nhién liéu

4.3.  Anh hwéng téi tri sé kiém (BN) trong dau béi tron cho so mi xi lanh dong co’

Chi s6 kiém (BN-Base Number) hay chi sé kiém téng TBN (Total Base number) la thuwéc

do kha nang cla dau bbi tron so mi xi lanh dé trung hoa cac san pham axit. Ham lwong BN hay
TBN cang cao thi trung hda dwoc cang nhiéu axit va ngwoc lai. Tuy nhién BN hay TBN phai phu
hop vé&i nhién liéu vi néu nhién liéu c6 ham lwong lwu huynh thap thi BN hay TBN sé thira va khi
tham gia vao qua trinh chay lwong thira d6 sé dan téi hinh thanh cac cau gay mai mon cho cac chi
tiét ciia dong co. Nguy hiém d6 cé thé dwoc dién gidi nhu sau:

Néu s dung nhién liéu low sulphur va dau béi tron high BN: Sé dan t&i viéc hinh thanh
tro canxi qua murc, cac tro canxi do sé hinh thanh I&p cau can trén dinh pison, xu pap, tuabin
va thanh véach xi lanh. L&p cau nay rat clrng va gay mai mon rat Ién cho céc chi tiét.

Néu stk dung nhién liéu high sulphur va dau béi tron low BN: Néu khong dd BN thi viéc
trung hoa céc axit sé khong dat dwoc va cac axit nay sé dan téi &n mon cac chi tiét cia dong
co. Méat khac dé tdng BN bang cach tng lwgng dau béi tron cung cap sé anh hwdng téi ché
do boi tron.

5.  Cac giai phap dé xuat nham han ché anh hwéng

5.1. Giai phap cta cac hang vé sw phu hop gitra BN trong dau bai tron va ham lwong lwu
huynh trong nhién liéu

Dé dat dwoc mare do phu hop gitra BN va lvu huynh trong nhién liéu dé ngén nglra cac
nguy co’ nhw trén, cac hang ché tao déng co da tién hanh nghién clru va dwa ra cac gidi phap nhw

sau [4]:

V&i nhién liéu c6 ham Iwong Iwu huynh < 1%:

Nén st dung dau bdi tron cé BN 40/50.
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- Viéc chuyén déi tir dau boi tron BN70/80 sang BN40/50 chi thwc hién khi khai thac dong co
v&i nhién liéu cd S<1% Ién hon 1 tuan.

V&i nhién liéu c6 ham lwong lwu huynh tir 1-1.5%:
- CaBN40/50 va BN70 déu c6 thé st dung dwoc (hinh 4)

V&i nhién liéu c6 ham lwong lwu huynh Ion hon 1.5%:
- BN70 dwoc khuyén cao thwong xuyén st dung.

1,70 ¢
1,60 +
1,50 £
1,40 £
1,30 £
1,20 £
1,10 £
1,00 £
0,90 £
0,80 £
0,70 +
0,60 +
0,50 £
0,40
0,30 +
020 f .
010 £
0,00 £

Absolute dosages (g/kWh)

== —.---'1.-'_-'-_--_------.—_----_-_____-__

Sulphur %

Hinh 4: Twong quan gitra ham lwong Iy huynh trong nhién liéu va BN trong déu béi tron
5.2. Giai phap vé dinh dat lwegng cung cap dau bdi tron so mi xi lanh cho déng co

Trong trvong hop véi cac tau chua co hé thong ket riéng biét phuc vu chuyen dbi dau xy lanh,
két chiva thuan tay 1a dau TBN70, cach tét nhat 1a nén diéu chinh lwong cung cip dau boéi tron so
mi xi lanh cho hop ly.

Khi st dung nhién liéu cé ham lwong thdp S<1.5% nén giam feed rate tbi thiéu c6 thé. Khi st
dung nhién liéu cé ham lwong lwvu huynh cao nén tang feed rate. T4t nhién viéc diéu chinh feed
rate phai két hop v&i viéc kiém soat chat ché theo qui dinh vé ché dd béi tron clia hang. Dac biét
viéc kidém tra tinh trang piston, séc méng, so mi phai duwoc thye hién thweng xuyén hon, can than
hon dé giam sat ché do béi tron tranh bi &nh hwéng ctia mai mon.

5.3. Giai phap dung hé théng nhién liéu mé&i ctia hang Man B&W khi chuyén d6i nhién liéu
(3]

Hé thdng bb tri thém 01 hé thdng HFO phuc vu déc lap cho viéc chia, 1ang, loc va truc nhat
nhién liéu low va high sulphur riéng ré. Day dwoc xem la giai phap hivu hiéu nhat hién nay, mac du
chi phi ban d4u bé ra c6 thé hoi tén kém, nhuwng khi chuyén ddi bang hé théng riéng ré, tinh trang
ky thuat clia dong co sé it bi anh hwdng nhat va hon thé né con dam béo cac yéu cau vé viéc kiém
soat, vé sinh két, qui trinh hoa trén theo yéu ciu ciia MARPOL.
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Settling Tank (25°C)

MDO Storage Tank 25 °C) |
To Gensets
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[ Bunker Storage Tank 1 (45 °C) I HFO HFO
53 Supply  Ginculating
[ Bunker Storage Tank 2 {45 *C) | 2 pump pump
% —
| Bunker Storage Tank 3 (45 *C) | fed
' —0 ¢
5
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Hinh 5. Hé théng gém 2 hé théng HFO riéng ré
5.4. Giai phap str dung hé théng bodi tron so’ mi xi lanh diéu khién dién tir va doc lap tieng
két twong tpng gia tri BN khac nhau.

Heé théng mai ciing twong tw nhw hé théng truyén théng tuy nhién cé ap dung cylinder oil
booster unit, day 1a hé thdng cung cip dau bdi tron so mi xi lanh ap dung bién phap diéu chinh ché
do boi tron bang dién t& nham hoan thién ché dé béi tron cho dong co theo tai va vong quay.
Théng thwong hién nay Alpha-Lubricator system dwoc dung cho tat c& cac dong co ciia hang Man

B&W.
Cylinder Oil
T Storage Tank

Cylinder Qil
Service Tank
Cylinder il System Mo.2
= o /
© | |3 =
=
Cylinder Oil i i f | 2

0
Booster Unit == . .
e s m 2 4 [

Fuel s ulphur (%)

p—

) Hinh 6. Hé théng béi tron so mi xi lanh dién to
Trang bj 2 hé thong béi tron so mi xi anh phuc vu riéng cho tirng loai BN, ddm bao viéc
chuyén ddi nhién liéu khong &nh hwéng téi ché do boi tron, an mon va mai mon dong co.
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Hinh 7. Hé théng béi tron so' mi xi lanh str dung déc Iap tirng loai BN

5.5. Giai phap lap dat Cooler va Chiller dé giam anh hwéng cua dé nhét [3]

D& nhét cla nhién liéu phun vao dong co' c6 anh hwéng rat Ién dén qua trinh chay cling
nhw d bén cia dong co. D& dadm bao van dé nay khi chuyén déi nhién liéu hang Man B&W va
nhiéu hang da va dang lap dat thém cac hé théng lam mat hay lam lanh nhién liéu cé d6 nhét qua
thap dé tang do nhot cho nhién liéu phun vao dong co. M6 hinh két hop sinh han (cooler) va may
lam lanh ciing nhw nguyén ly hoat ddng ctia hé thdng duoc thé hién trén hinh 8.

Aut. de-asrating valve \ .

Dack

T

. T~
Venting tank — \?@ | j j
T = ;
RIS . "Dicsai
| Haavy fusl oil oil
et — = sanice tank sanice
h @ Temperatura -7 . T~ ‘ :z::k ,
fesler Cooling H T
medium — -
nist
r Ovarflow valve
Adjusted to 4 bar
g
p—
Main I I 1
angine | — —
i |ﬁ[§ -
SR ]
Circulating Supply pumps
pumps

g
Full flow filter 1
Condensate
outlet

Hinh 8. Hé théng lam lanh nhién liéu dé tang do nhot
6. KET LUAN VA KIEN NGHI

Viéc chuyén déi st dung nhién liéu tr ham lwong lwu huynh cao sang ham lweng lwu huynh
thap dé dap &ng luat vé moi tredng cia MARPOL kéo theo nhiéu van dé lién quan trong khai thac.

Trong khudn khé bai bao, tac gid da trinh bay tém tat nhirng &nh hwédng va bién phap han ché
anh hudng dé trén quan diém thiét ké va khai thac. Cac bién phap han ché dnh hudng khac sé
tiép tuc dwoc tac gia tim hiéu va giéi thiéu sau.
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. Dé c6 bién phap khai thac an toan, hiéu qua dong co, cac cong ty, can bo k§ thuat nén tim
hiéu thém trong céc tai liéu lién quan ma tac gid dwa ra trong muc tai liéu tham khao.
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MOT SO PAC TiNH CUA NHIEN LIEU CO HAM LUQNG LUU HUYNH THAP
CANLUU Y
SOME PROPERTIES OF VERY LOW SULPHUR FUEL OIL NEED TO PAY
ATTENTION

Bui Quéc Tu
Khoa M4y tau bién, Trwong Pai hoc Hang hai Viét Nam
Tom tat
Dé bdo vé méi truong bién, tai khéa hop thir 70 (thang 10/2016) da théng qua Nghi quyét
MEPC.280(70) dé quyét dinh ngay 01/01/2020 la thoi diém cé hiéu luc thi hanh quy dinh vé
glm han ham lugng lwu huynh 0.5% c6 trong dau nhién liéu hang hai theo Quy dinh 14.1.3
cta Phu luc VI Céng woc quoc té vé ngén ngtra 6 nhiém do tau gy ra MARPOL. Nhw vay
thoi diém chuyén sang dung dau nhién liéu c6 ham lwong lwu huynh thédp da rat gan. Viéc
dung nhién liéu nay c6 mét sé tinh chét c6 thé dnh hudng x&u téi déng co chinh va phu cla
tdu ma nguoi khai thac cén chu y.
Abtract

To protect marine environment, at the 70" meeting (10/2016) Marine Enviroment
Protection Committee adopted resolution MEPC.280(70) on the “Effective date of
implementation of the fuel standard in regulation 14.1.3 of MARPOL Annex VI” which required
sulphur content limit in marine fuel oil 0.5% by 1 January 2020. So the due date for changing
to new type of fuel oil with very low sulphur content is approaching. The using of this kind of
fuel has some properties affecting negatively to main and auxiliary engine that marine engineer
need to pay attention.

Tinh én dinh:

On dinh 13 kha ndng ctia moét loai nhién liéu dé gitr asphalten & trang thai lo Irng. Asphalten
la mot trong cac thanh phan chinh clia nhién liéu va dé la cac phan tir két dinh, néu Aspalten khong
duoc gitv & trang thai lo' Iting, ching sé& két tu va cubi cung 1a két tGa. Khi mét nhién liéu tré 1én
khéng 6n dinh, né sé& dan dén su két tia clia cac Asphalten nay gay ra sy hinh thanh bun tang Ién
trong cac bau loc va thiét bi phan ly. Néu khéng dwoc khac phuc kip thdi, diéu nay cé thé dan dén
doéng co chinh c6 thé bi dirng trong qua trinh van hanh, gay nguy hiém cho con tau.

Do 6n dinh ciia mot loai diu nhién liéu nhat dinh c6 thé do bang cach phan tich trong phong
thi nghiém vé nhién liéu dé c6 dwoc tiém nadng tram tich ctia né. Khuyén cao bat ct khi nao co thé,
d6 &n dinh ctia bat ky nhién liéu nao dwoc lwu trir va st dung trén tiu phai dwoc kiém tra truéc khi
dwa 1én tau. Vi dau nhién liéu tuan tha 1ISO8217 1a can thiét d& dap (ng cac yéu cau 6n dinh tdi
thiéu, chi nén s dung nhién liéu dap &ng tiéu chuén nay.

Ta biét rdng nhién liéu c6 ham lwong lwu huynh thp 0.5% (low sulphur fuel oil - LSFO)
thwong la sdn phdm tron gitra nhién liéu c6 ham lwong Iwu huynh cao va nhién liéu cd ham lwong
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Iwu huynh cwc thap (ultra low sulphur fuel oil — ULSFO). Dau nhién liéu ¢é ham lwgng Iwu huynh cao
do 1a san phdm dau cén (Deposite Fuel) ma co6 thanh phan héa hoa chi yéu la cac hydro cac bon
mach vong — Aromatic; cac hydro cac bon mach vong nay sé gitv cho cac Asphalten phan tan va lo
Itrng trong nhién liéu do vay do 6n dinh cla dau rat cao. Ngwoc lai cac nhién liéu chwng cét (Distillate
Fuel) thi thanh phan Paraffin nhiéu hon, cac thanh phan nay lam cho nhién liéu dé chay hon hon lai
cé nhwoc diém |a dé hinh thanh sap, do 6n dinh kém. Dau nhién liéu 0.5% mai 1a sw pha tron cla
hai loai nhién liéu nay do vay thanh phan Paraffin cao do vay tinh 6n dinh cta nhién liéu thap hon
do vay dbi v&i loai nhién liéu nay thi nha san xuét nhién liéu phai cé ti 1& pha tron hop ly dé duy tri
tinh &n dinh cla nhién liéu.

PARAFFINS
NAPHTHENES

AROMATIC

Pre 2020 - TODAY Post 2020 - TOMORROW

Hinh 1. Thanh phén chinh cia nhién liéu cii va méi

Kha nang twong thich:

Kha nang twong thich la sw phtt hop cla hai loai nhién liéu khac nhau dé pha trén ma khéng
dan dén tac dung phu. Hai loai nhién liéu 6n dinh nhwng c6 thé khong twong thich ngay cé khi tuan
tha ngwdng lvu huynh toan cau va dat tiéu chuan nhién liéu ISO 8217 thi khi tron 1an v&i nhau cd
thé dan dén két ta asphalten va sy hinh thanh bun tang Ién trong cac bau loc va thiét bi phan ly.
Néu khong duoc khac phuc kip thoi co thé dan téi dong co' chinh bi dirng gay nguy hiém cho con
tau.

Van dé twong thich cta nhién liéu dwoc dy doan |a sé tré 1én nghiém trong hon tir ngay
1/1/2020. Diéu nay la do cac thanh phan duoc str dung dé tao thanh diu nhién liéu pha tron sé rat
da dang dén murc céc loai nhién liéu tuan thd c6 cung ham lwong lwu huynh, nhwng dwoc cap cho
céc tau & cac cang khac nhau cé thé khoéng twong thich, tham chi bao géom ca nhién liéu dwoc dat
hang tlr cing mét nha cung cép nhién liéu. Thwong thi cac nha san xuét dau nhién liéu phai th» kha
nang twong thich clia nhién liéu khi pha tron gitka nhién liéu HFO c¢é ham lwgng lwu huynh cao va
nhién liéu MGO c6 ham lwong Iwu huynh cuc thap. Tuy nhién trong giai doan chuyén tiép co thé co
nhirng 16 hang nhién liéu khéng dat tiéu chuan do vay cé sw khéng twong thich dan dén su két tia
asphalten gay truc tréc cho déng co. Hinh 2 1a vi du minh hoa cho sw can bang gitra aspalten,
aromatic va paraffin, chi can cé sw thay ddi nhé ciing pha v& sw mat can bang nay va lam cho nhién
li&u méat 6n dinh.
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@ CIMAC

ON cOr

2020 Fuels - Fuel blending

Aromatics: ,

= Improves stability
- Keeps asphaltenes dispersed

Paraffins

= Wax

- Does not improve stability — ‘
- (Excellent ignition/combustion properties) e —— e

The balance between asphaltenes, aromatics and paraffins must be right to get a stable blend

Hinh 2. Minh hoa sw can bang giira asphalten, aromatic va paraffin trong nhién liéu
Do vay dé tranh sw khong twong thich thi nhirng nhién liéu nay phai dwoc chira & nhirng
két riéng biét d& dam bao sw pha tron téi thiéu trong hé thong nhién liéu. Trong trwdng hop bat budc
phai cé sy pha trdn gitka 2 mé nhién liéu thi nén kiém tra sy twong thich cGa ching bang thiét bj thi
trén tau. Hién nay c6 nhiéu hang gidi thiéu thiét bj kiém tra sw twong thich ctia nhién liéu trén tau.

Hinh 3. Thiét b kiém tra dé tuong thich cta nhién liéu

Do nhét:

Do nhét cta nhién liéu ddm bao cho sw phun swong tét ctia nhién liéu va do vay dam bao
sy hoa tron tbt ctia nhién liéu véi khong khi va do vay qua trinh chay trong xy lanh hoan thién hon.
Do nhét cta nhién liéu trwde khi phun vao trong dong co phai phu hop, dd nhét qua thp hodc quéa
cao déu gay anh hwdng xau téi qua trinh hoa tron va do vay qua trinh chay x4u di. D6 nhét thap con
gay ra su do ri nhién liéu trong bom cao ap, voi phun, lam gidm ap suat bom cao &p hodc lam cho
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dau dét 1an vao dau nhon hé thdng rat nguy hiém. Trong trwéng hop tinh trang bd ddi bom cao ap
kém c6 thé lam cho ap suét bom cao ap khong dd 16n dé nang kim phun dan dén khong thé khai
ddéng dwoc dong co. Ngoai ra do nhot thép cuta nhién liéu con lam cho sw béi tron clia plunger bom
cao ap va voi phun kém di lam ting dd mai mon céc chi tiét nay. Dbi véi dau nhién liéu méi 0.5% thi
dd nhét ctia nhién liéu la twong dbi thap do vay ngudi van hanh khai thac phai lwu y diéu chinh nhiét
dd ham phu hop. Tham chi mét s6 hé thdng nhién liéu mai hién nay bé tri bau lam mat cho hé théng
nhién liéu khi dung nhién liéu c6 ham lwong lwu huynh cuc thap dé duy tri dd nhét Ién hon 2 cst.

Do nhét clia nhién liéu c6 ham lwong lwu huynh thap con lién quan téi viéc duy tri nhiét do
trong két chira va nhiét do loc dau trong may loc. Nha ché tao dong co khuyén céo ngudi siv dung
nén duy tri nhiét d0 nay nhuw trong bang dwéi day.

Do nhét cha NL Nhiét do két chira Nhiét do loc
T&i 20 cst 30°C 400C
Twr 20 - 30 cst 10°C I&n hon diém doéng déc 50°C
Tw 30 — 40 cst 10°C I&n hon diém doéng déc 60°C
Tw 40 — 50 cst 10°C I&n hon diém déng déc 70°C
Tw 50 — 70 cst 10°C I&n hon diém déng déc 80°C

Tinh chat chay lanh (Cold flow property):

Pay |4 tinh chat khong c6 Igi cla nhién liéu chwng cat can phai lwu y. Nhw ta biét thi nhién
liu chwng cét cé thanh phan Paraffin nhiéu hon so véi nhién liéu cin, ma thanh phan nay néu &
nhiét do thap co thé hinh thanh va tich tu cac tinh thé sap lam nghen cac phin loc gay gian doan viéc
cung cép nhién liéu cho déng co. Theo tiéu chuan ISO 8217 clia nhién liéu thi gi¢i han cac dac tinh
chay lanh ctia nhién liéu théng qua viéc dat gi¢i han diém déng dac (pour point- PP) hay 1a nhiét do
thap nhét tai d6 nhién liéu c6 thé bom chuyén dwoc. Tuy nhién do céac tinh thé sap hinh thanh &
nhiét d6 cao hon diém déng dac, nén nhién liéu dap ng théng sb ky thuat vé diém mu van gap
thach thirc khi hoat dong & vung lanh hon, vi cac sap cé thé nhanh chéng lam téc nghén cac phin
loc. Khi hoat déng & thai tiét lanh thi cac nha cung cap nhién liéu phai cé bao céo chi ré diém lam
téc nghén phin loc lanh (Cold Filter Plugging Point — CFPP) va diém mu (Cloud Point- CP) cla nhién
liéu d& nguwoi khai thac van hanh biét. Dé dé phong hién twong nay thi nhién liéu nén ludn dwoc gitr
& nhiét dd cao hon diém déng dac khoang 10°C trong cac két chira va duy nhiét d6 cao hon diém
téc phin loc lanh — CFPP trong subt giai doan xt ly trong bau loc va thiét bi phan ly.

@ CIMAC

2020 Fuels - Cold flow properties - wax

\/erlFue!

Understanding Mari

Hinh 4. Sw hinh thanh sép & nhiét dé thap trong nhién liéu chung cét
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Hat xuc tac (Cat Fine)

Day 1a cac hat mai mon c¢o kich thuwéc rat nhd bj 1an vao trong qua trinh chwng cét nhién
liéu. Cac hat nay gay ra tbc dd mai mon nhanh cho piston, xéc mang, so mi xi lanh, bé déi bom cao
&p va voi phun. Theo tiéu chuan I1SO 8217 thi gi¢i han cla hat nay trong nhién liéu phai nhd hon
60ppm va dwoc do, phan tich trong phong thi nghiém. Trong giai doan chuyén tiép tir diu nhién liéu
c6 ham lwong lwu huynh cao sang dau nhién liéu cé ham lvong lwu huynh théap thi cAn phai kiém
soat ham lwong nay vi c6 thé cé nhirng 16 nhién liéu khdng dam bao. Thudng cac chi thu sau khi
nhan dau thi g& mau di phan tich ham lwong chét xuc tac néu trong giéi han thi méi dwoc st dung
cho ddng co.

Ngoai cac tinh chéat ciia nhién liéu c6 kha ndng anh hwéng xau té¢i hoat dong ciia dong co
thi con mot sé tinh chat khac ma anh hwéng khéng nhiéu nhw diém chép chay, ham lwong nuéc,
ham lwgng can, ham lwgng vanadium.

Két luan

Nhw vay viéc chuyén sang duing nhién liéu c6 ham lwong lwu huynh thap c6 wu diém 1a gidm
dwoc phat thai doc hai SOx tuy nhién ngoai viéc tang chi ph| van chuyén vi gia thanh nhién liéu mai
cao hon thi con mét sé tinh chat néu khong Iwu y thi c6 thé gay hu hong déng co hodc dirng dong
co dot ngot do hé théng nhién liéu bi truc trac. Ngoai ra cling can phai lwu y 1a khi ding nhién liéu
¢6 ham lwong lwu huynh thép thi cling phai chon dau béi tron xi lanh va diu béi tron hé thdng voi
chi sb kiém téng (TBN) phu hop, néu khéng né sé gay ra mét sé truc trac cho déng co.

TAI LIEU THAM KHAO
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2. IMO — The 2020 global sulphur limit;

3. Vietnam Register- Technical information on sea going ships, 18/4/2019 — Hwéng dan
cta ICS vé nguéng lwu huynh toan cau 2020;

4. Service Letter SL2019-671/JAP, Man Energy Solution;

5. Shell Marine- International Requirements and IMO 2020;

6. Operation on low sulphur fuel — Man B&W two stroke Engine.

DPIEU KHIEN AN MON SO MI XY LANH O NHIET PO THAP BO'l HE THONG
LAM MAT SOMI XILANH PHU THUQC THEO TAI
CYLINDER LINER COLD CORROSION CONTROL BY LOAD DEPENDENT
CYLINDER LINER COOLING WATER SYSTEM — LDCL

D6 Minh Phong
Khoa M4y Tau bién, Trwong Pai hoc Hang hai Viét Nam
Tém tat:

DPong co diesel hoat ddng dwdi tai rat thap, nhiét do trong xi lanh tré nén twong dbi thap va
didu nay lam cho lwu huynh cé trong nhién liéu ngwng tu trén thanh éng 16t xi lanh sé gay ra
s an mon. Muc dich ctia hé thdng nwéc lam mat LDCL la tdng nhiét dd trén thanh éng 16t xi
lanh d& ngan chan sw ngwng tu cta lwu huynh. Diéu nay sé& lam cho thanh éng 16t xi lanh cé

nhiét d6 cao hon va do dé, sy ngwng tu cla Iwu huynh sé giam.

Abstract:
Under very low diesel engine load the temperature in the cylinder becomes relative low and
this cause the sulphur from the fuel oil to condensate on the cylinder liner wall which will cause
corrosion. The purpose of the LDCL cooling water system id to raise the temperature on the
cylinder liner wall to prevent the condensation of the sulphur. This will cause the cylinder liner
wall to have a higher temperature and thus, the condensation of sulphur will be reduced.
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Key word: Cylinder liner,cooling, temperature, sulphur, corrosion.
T khéa: Somi Xilanh, [am mat, nhiét d6, lwu huynh, an mon.

1. Giéithiéu

Lwu huynh 1a mét trong nhivng thanh phan dwoc tim thay tw nhién trong dau thd. Mic d6 cua
né dwoc bidu thi bAng ham lwong lwu huynh dwoc tim thay trong dong nhién liéu con lai thu duwoc
trong qua trinh loc dau tho.

Ham Iwong Iwu huynh hién tai trong nhién liéu thay déi tir 0,1% dén 3,5% theo MARPOL Phu
luc VI. Gi6i han toan cdu méi la 0,5% m / m sé& dwoc ap dung vao sau ngay 1 thang 1 ndm 2020
theo IMO’s MEPC 70th session in 24 — 28 October 2016.

Trong qua trinh chay két hop véi oxy cé sén trong budng dét, lwu huynh dwoc chuyén ddi
thanh SO va né tiép tuc két hop voi oxy dé tao thanh SO3 Sulfur trioxide. Khi SOs tiép xtc véi nuwéc
hoac hoi nwéc cé trong khdng khi nap, né sé phan &ng va tao thanh H2SO4 va gay an mon héa hoc
thanh vach so mi xy lanh déng co'.

2. Noi dung

Tai sao an mon nhiét dd thap tré thanh mot van dé cho déng co diesel hién nay.

Céc dong co hang hai hiéu qua nang lwvong méi dang ap dat cac diéu kién van hanh khac
nghiét v&i hanh trinh dai va ap suét cao hon trong khi dét chay nhién liéu cé ham lweng lwu huynh
thap. Viéc dong co hoat déng & tai thap (economic speed hay slow steaming) ciing dan dén tinh
trang &n mon nhiét 6 thap trong déng co.

Mét ly do quan trong khac la cac dong co hang hai méi dwoc thiét ké dé tuan tha cac quy dinh
NOX cua céap lll va hwéng dan EED (Energy Efficiency Directive). Dé dap (rng cac quy dinh méi nay,
xi lanh déng co phai hoat déng trong diéu kién ap suét tdng va gidm nhiét d6 van hanh (gidm phat
thai NOX), do d6 tao diéu kién duwdi diém swong dé cho phép nuéc ngwng tu trén thanh vach cua xi
lanh. Diéu nay sau dé két hop vé&i lwu huynh tir qua trinh dbt chay dé tao thanh H2SO4 dan dén an
mon nhiét d6 thap. Hon nira, (rng suat nhiét va ap suat khong ddi cé thé dan dén nguy co &n mon
nghiém trong hon trong déng co’ ¢é hanh trinh dai.

Ngoai ra trong hé théng EGR (Exhaust gas recirculation) cling dwa cac thanh phan axit vao
hén hop khong khi va tac déng dén nhiét d6 trong budng dét déng co.

2.1 Cac tac dong tiéu cwe cla viéc an mon nhiét do thap
- Anh hwéng Ién dén dau nhon bdi tron somi.

- Gay bam dinh trong cac ranh xec mang trén piston.

- Gay ket hoac gay xec mang.

- Lam thoai héa nhanh bé mat gwong somi xilanh.

- Giam thoi gian lam viéc ctia somi xilanh do an mon.

2.2 Cac bién phap giam an mon nhiét doé thap

An mon nhiét d6 thap: Gan day, sw an mon nhiét do thap ctia 6ng 16t xi lanh da phat trién dé
tré thanh mot van dé Ion dbi vai thé hé dong co hai thi mai nhat ctia hang MAN B & W. Diéu nay da
kéu goi cac bién phap kiém soat / triét tiéu sw &n mon & nhiét do thap, dan dau MAN Diesel & Turbo
thwe hién cac sang kién sau:

- 1. Dung dau béi tron somi xi lanh BN 100 (BN: Base Number, Alkalinity of cylinder oil)

- 2. Tang nhiét d6 nwdc lam mat somi xilanh bang cach cai tién hé théng lam mat dong co.

- 3. Thiét ké lai 6ng 16t xi lanh.

- 4. L&p dat hé théng dau béi tron xi lanh: Alpha lubricator

Sau day |a mét trong nhirng bién phap nham lam gidm an mon nhiét dd th&p xay ra trén thanh
vach ng 16t somi bang cach téng nhiét d6 cla cac bd phan tiép xuc cta dng 16t xi lanh trong gidi
han cho phép nh& ap dung hé thdng nwéc lam mat somi xilanh goi la LDCL.

2.3 Hé théng nwéc lam mat somi xilanh nhiét dé cao — LDCL
a. Muc dich
Khi dong co hoat dong & ché d6 thép tai, nhiét d6 trong xi lanh tré nén tuong dbi thap va diéu
nay lam cho lwu huynh ttr dau nhién liéu ngwng tu trén thanh ong I6t xi lanh sé gay ra s an mon.
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Muc dich ctia hé thdng nwéc lam mat LDCL la téng nhiét do trén thanh 6ng 16t xi lanh dé ngén
chan sy ngwng tu clia lwu huynh. Tang nhiét do cla thanh vach 6ng 16t xi lanh dwoc thwe hién béng
cach tang nhiét do nwéc lam mat somi & mure tai thap. Diéu nay sé lam cho thanh éng 16t xi lanh ¢c6
nhiét d cao hon va do d6, sy ngwng tu cta Ilwu huynh sé giam.

b. Chirc nang

Hé thdng nwéc 1am mat LDCL khac véi hé thdng binh thwdng bang cach ¢ mot mach tuan
hoan nwéc lam mat trén cac dng 16t xi lanh. N6 dwoc lwu thong bdi mot bom tudn hoan dwoc Iap
d&t dé dam bao Iwu lwong cao trong so' mi. May bom nay hoat déng trong toan bd phd tai ctia dong
co, ttre la tr 0 - 100% tai, va duy tri nhiét do ra cla nwdc lam mat so mi trong khoang 116 — 120 do
C

Trong trwdng hop hdng héc trong hé théng, bom tudn hoan sé dirng lai va déng co 1&p dat
van trén 3 chiéu sé di chuyén dén vi tri mé hoan toan. O vi tri nay, toan bd lwu lwong nwéc [am mat
tlr dong co sé& qua khoang lam mat so' mi va nhiét dd nwéc lam mat sé dwoc diéu khién bdi bom
nwéc lam mat cia dong co (Jacket water pump).

Nguyén ly ctia hé théng LDCL Ia thu dwoc nhiét d6 thay d6i clia nwédc lam mat somi tiy thudc
vao tai ctia déng co, n6 hoat ddng bang cach dwa moét mach tuan hoan vao hé théng nwéc lam mat
somi riéng. Mach tuan hoan nay cé nhiét do thay ddi (I&n t&i 130°C), né dwoc didu khién béi diém
d&t 1am thay déi vi tri ddng, mé& clia van ba nga. Piém dat dwoc xac dinh bdi tai dong co. Diéu nay
c6 nghia la khi ddng co hoat ddng & murc tai thap, nhiét d6 cla nwéc tudn hoan sé tdng nén so Vo
cai dat. Khi tai dong co’ cao, nhiét do sé tré lai binh thuwong.

*) Preparation lor future installation of split range valve
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LDCL CIRCULATION PUMP

LDCL PRINCIPLE  om:u

Hinh 1: So d6 nguyén ly ctia hé théng nwéc lam mat LDCL

Khi déng co dirng, bom tuén hoan (LDCL Circulation pump) cling divng, van tron 3 nga sé mé
hoan toan va nwdc lam mat di tuan hoan qua nap xilanh nh& bom Jacket water pump.
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Trong qua trinh dong co m&i hoat déng, bom tudn hoan chay, nhiét d6 nwéc lam mat dang
téang dan thi van trén 3 nga déng hoan toan, lic nay nwédc lam mat somi tudn hoan béi bom tuan
hoan. Khi ddng co chay on dinh va nhiét dd nwdc lam mat somi tang 1én va dat toi diém dat, van
trén 3 nga s& md ra va diéu chinh nhiét do nwéc 1am mat ra cta somi xilanh.

c. Diéu khién

B diéu khién ctia LDCL la MPC (Multi purpose Controller) do nhiét dd va ap suat dau vao va
d4u ra cho bom tudn hoan va tai ddng co & gia tri thuc t&. Dwa trén nhivng thong sd nay, van tron 3
nga dwoc diéu chinh dd mé dén vj tri thich hop ma nhiét do ctia nwéc lam mat tudn hoan phu hop
v&i nhiét dd nwédc lam mat vao va ra dwoc xac dinh b&i cac thong sb hé théng.

Ngoai ra, bod diéu khién LDCL sé yéu cau nhiét dd dau vao tlr hé thdng nwéc 1am mat, mot 1an
nira dwoc xac dinh béi cac théng sé hé théng.

Trong trwdng hop cac cdm bién nhiét dd co 16i hodc bang diéu khién bom tuan hoan hu héng,
hé théng sé& bao dong, va dwa vé trang thai hoat ddong khéng c6 bom tuan hoan. Nwéc lam mat duwoc
Iwu thdng qua khoang lam mat somi béi chinh bom Jacket water pumps.

3. Ketluan

An mon somi xi lanh dwoc han ché béi tdng nhiét d6 cla cac bd phan tiép xuc cla 6ng 16t xi
lanh trong gi&i han cho phép bang cach stra ddi thiét ké I6t xi lanh va bang cach thay déi hé théng
nwdc lam mat.

Bai bao d3 trinh bay nhirng tac hai clia an mon 6ng I6t somi & nhiét o thap va cac phwong
phap giém thiéu. M6t trong nhwng phwong phap ma cac dong co méi ma hang MAN — B&W dang
dung la s dung hé théng nwdc lam mat somi xi lanh phu thude theo tai cia dong co' (LDCL).

- Sw hiéu biét thdu déo vé c4u tao, nguyén ly hoat dong cua hé théng cung quy trinh khai thac
dung sé gitip nguwoi khai thac han ché dwoc &n mon éng 16t somi & nhiét do thap, dong co hoat déng
tin cay, an toan va hiéu qua kinh té.

TAI LIEU THAM KHAO

[1]1 MES “Mitsui MAN — B&W ME-C Engine Instruction book ”, 2016

[2] http://www. Infomarine.gr/technical - library/load dependent cylinder liner, Mar 2018
[3] http://www.marine.mandieselturbo.com/libraliesprovider6, July 2013

XU HPONG CUA CONG NGHE TANG AP
TREND OF TURBOCHARGING TECHNOLOGIES

. Pham Van Diing
Khoa May tau bien, Trwwo'ng Pai hoc Hang hai Viét Nam

Tém tat:
Ngay nay, ngwdi ta chd trong nhiéu hon vao viéc cai thién murc tiéu thu nhién liéu cta 6 to6 do
dong thai toan ciu nham gidm lwong phat thai khi CO2. Ly twéng nhét 1a mot déng co sé co
thé ddng thoi cung cép ty trong cong suét cao va mirc tiéu thu nhién liéu thap. Tang &p cao
ap 1a khong thé thiéu dé cai thien murc tiéu thu nhién liéu cta dong co bang cach cho phép
gidm kich thwédc va tang ap. Dé dat dwoc didu nay, can c6 mot yéu cau tua bin tang ap voi
dai lvu lwong rong. Nhirng dac tinh clia cac hé thdng ting ap khac nhau da duwoc danh gia
béng mé phong thwe hién trén dC)ng co cung kich thwéce. Cac bd tang ép hinh hoc c6 thé thay
ddi véi mé to tro dong ¢ hiéu qua trong viéc cai thien mé-men xoan & téc do thap va phan
tng tlrc thoi cla dong co. Noi cach khac, gIO’I han “ho” cGia may nén han ché ap suét nap &
tbc do dong co thap Mot cong nghé chinh dé cai thién gIO’I han ho may nén lién quan dén
phat trién viéc xr ly phan vé va may nén hinh hoc cé thé thay dbi. Mot hé théng tang ap hai
cap cung cap loi thé kép trong viéc loai bd gi¢i han “ho” may nén va cai thién phan tng tirc
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thoi. Tuy nhién, khong c6 gi dang ngac nhién 13 hé théng dong co va bo didu khién clia né tré
nén phtrc tap hon. Do d6, didu quan trong la ching ta phat trién mot hé théng téng ap téi wu
dé& phu hop véi déc diém ky thuat dong co'.
Abstract.

Nowadays, much greater emphasis is being placed on improving the fuel consumption of
automobiles due to the global move to reduce CO2 emissions. Ideally, an engine should be
able to simultaneously offer a high power density and low fuel consumption. High-pressure
turbocharging is indispensable to improving the fuel consumption of an engine by enabling
downsizing and lean- boost. To this end, there is a demand for a turbocharger with a wide flow
range. The characteristics of different turbocharging systems have been evaluated by one-
dimensional engine performance simulation. The variable-geometry turbochargers with motor
assist are effective at improving the low-speed torque and the transient response of an engine.
On the other hand, the surge limit of the compressor restricts the charging pressure at low
engine speeds. A key technology for improving the surge limit involves the development of a
casing treatment and a variable-geometry compressor. A two-stage turbocharging system
offers the double advantage of eliminating the surge limit and improving the transient
response. Unsurprisingly, however, the engine system and its control become more
complicated. Therefore, it is vital that we develop an optimum turbocharging system to suit the
engine specification.

1. Gidi thiéu

Sv ra doi clia cac bién phap gidm phat thai khi CO2 & chau Au da dan dén viéc theo dudi
manh mé viéc giém kich thwéc va gidm mirc tiéu thu nhién liéu, dwa trén cong nghé tang ap cao ap.
M6t lgi ich nira cla duo’ng hwdng nghién ctru nay la cai thién m6 men xoén thap va phan (rng déng
co tét hon tao ra mét san phadm hap dan hon dbi v&i ngwdi mua xe khach. Cac muc tiéu ma mot bd
tang ap phai dap rng la kha nang cung cap tang ap cao ap & tbc dd dong co thap, kha nang dap
&ng tirc thoi cao va hiéu qua cao & ty sb ap suat Ion. Cac thiét ké bo tang ap khac nhau nhw bd
tang ap hinh hoc c6 thé thay déi, bo tang ap tro lwc dién va bd tang ap hai cap da dwoc phat trién
nhw mét phuwong tién dé dat dwgc nhivng cai tién hiéu suét néu trén. Ngoai ra, bo tang ap voi phun
bién thién (VNT), cé kha nang thay déi dung tich dong cuia tuabin, d& dwoc st dung rong rai trong
xe khach doéng co diesel. Bo tdng ap duoc tro lwc bang dién gitp cai thién phan (rng tirc thei va, vi
né rat tuyét voi trong viéc dat dwoc ting &p cao ap & téc dd thAp nén cac nha san xuét dang né lwc
dang ké dé phat trién né.

Ngay sau khi tuabin khi Ian dau tién duwoc dé xuét béi Tién si Alfred J. Buchi ciia Thuy ST vao
nam 1912, Tién si Sanford A. Moss clia Hoa Ky da phat minh ra khai niém vé tua bin tdng ap. Nhirng
nam 1930 da chirng kién (ng dung thuc té dau tién ctia cong nghé, khi né dwoc ap dung cho déng
co diesel c& lon dé |4p dat trén dat lién va hang hai. Nam 1938, né dwoc ap dung cho dong co may
bay (Boelng B-17), loai dwoc yéu cau bay & d6 cao Ion. Sau nhirng nam 1960, cac trng dung cho 6
to cla tua bin tang ap da tré nén phd bién. Téng ap hién nay |a khéng thé thiéu déi véi cac dong co
phai cung cép ty trong céng suét cao, cung nhw cho cac dong co diesel phat thai thap. Hon niva,
tang ap dwoc coi la mot phwong tién dé gidm mdre tiéu thu nhién liéu bang cach cho phép giam kich
thwdc va tang &p cho ddng co xang phun truc tiép.

2. Xu hwéng cua cong nghé dong co’ tang ap

Trong sb céc siéu tang ap dong co khac nhau da dwoc thwong mai héa, cé cac loai tua bin
nhw tua bin ting ap va cac loai thay thé tich cwc nhw quat gié co bén va may nén truc vit chuyén
doéng quay. Wu diém chinh cla tua bin tdng ap la kich thwéc nhé va dung tich dong Ién. Né ciing ¢6
kha nang giam muc tiéu thu nhién liéu do thwc té 1a nhiét thai dwoc thu hdi bang tua bin khi xa. Tuy
nhién, mét nhwoc diém cd hiru véi tua bin tdng &p 1a né khong thé tao ra ap suat nap du & téc do
dong co thap khi co it ndng lwong trong khi x&. Néi cach khac, cac loai thay thé tich cuc c6 thé tao
ra ap suét nap du & téc dd thap. Tuy nhién, ching khong lam gidm mure tiéu thu nhién liéu vi ching
duoc dan dong bdi truc khuyu ddng co. Do d6, médt muc tiéu phd bién clia cac nha san xuét la phat
trién hé théng nap cla 6 to co thé tao ra ap suat nap dud trén toan bod dai hoat dong clia dong co.
Ngay nay, viéc thu nhé kich thwéc dong co da tré thanh mot cong nghé quan trong, déc biét ddi voi
xe 6 t& ché khach, do nhu cau gidm lwong khi thai CO2 va gidm kich thwéc khéng gian dwoc chiém
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b&i khoang dong co. Mdt s& nha san xuat chau Au va Nhat Ban ciing dang theo dudi viéc phat trién
cac hé théng tang ap co thé tao ra ap suét nap cao & téc do thap thong qua viéc str dung cac bo
téng ap hinh hoc co thé thay dbi, ting ap tro dong mo to (MAT) va téng ap hai cap. Hinh 1 cho thay
xu hwéng cong suét riéng ctia dong co diesel & chau Au. D&n nam 2010, muc tiéu la phat trién mot
doéng co c6 cong suat riéng cao, ¢ kha nang san xuat 70 KW / L bang cach tang ap cao ap bdi may
nén VNT, may nén hinh hoc bién ddi, hodc MAT. Ly do chinh cho diéu nay la nhu cau gidm lwong
khi thai CO2 xubng 115 g/km béng cach thu nhé dong co, nhw chi ra trong Hinh 2.
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Hinh 1. Xu hwéng céng suét riéng ctia dong co Hinh 2. Xu hu6ng phat thai khi CO,

Céch tiép can twong tw dang duwoc thyc hién déi voi dong co xang, va chung ta da thay tién
bd tuyét voi trong nghién ctru va phat trién nham loai bd hodc kiém soat tiéng g6 von la mét van dé
nghiém trong voi tang ap cao ap. Hinh 3 cho thay cac cong nghé duoc st dung dé cai thien mé men
xoan can dwgi clia dong co tang ap, cung voi so dd cua hé théng. Pong co tdng ap véi tua bin ting
ap théong thuo’ng cung cép it mé-men xoan & tbc do thap hon cac hé théng ting ap khac, do cac
dac tinh cta bd tdng ap dwoc t6i wu hda cho tdc dd dong co cao. Do dd, dap (rng tirc thei thap hon
so v&i cac hé thdéng tdng ap khac. N6i cach khac, né cung cap mot ap suAt & 16i vao tuabin cao hon
dan dén tdng murc tiéu thu nhién liéu néu cac dac tinh cta bo ting ap dwoc toi wu héa cho téc dod
dong co thap. Béi véi dong co ting ap co VNT, nhv dugc st dung rong réi trong dong co diesel,
&p suét tang ap co thé duoc tang lén bang céach diéu khién voi phun bién thién (VN) & téc dod dong
co thap Tuy nhién, lvong ap suét c6 thé tang lén & tbc d6 dong co thap bi han ché do nang Iwo’ng
khi xa thap, nhw vay phat sinh phan ap cla dong co. Tuy nhién, MAT c6 thé tang ap suat ting ap &
tbc do dong co thap Vi vay, bang cach thém mé to tro ddng, ching ta sé co thé dat dwoc cac déic
tinh mé men xo0én ngang bang v&i dong co ¢é dung tich I&n. MAT cling c6 thé thu hdi nang lwong
nhiét khi thai bang cach hoat dong nhw mot may phat & toc do ddng co cao. T két qua nay, chung
ta c6 thé mong doi mét sy cai thién dang ké vé mure tiéu thu nhién liéu.
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3. Xu hwéng céng nghé tua bin tang ap
3. 1. Coéng nghé chinh cta tua bin ting ap tién tién

Céac tua bin tang ap dwoc s dung trong xe khach phai co kha nang tao ra dai lwu lwong rong
va kha nang dap trng ttre thoi cao. Hinh 4 cho thay duo’ng dac tinh cua may nén, cung v&i cac cong
nghé chinh dwoc yéu ciu ciia mot tua bin ting 4p. Dé dat dwoc ap suat tang ap cao trong dai hoat
doéng roéng clia dong co tdng ap, tua bin ting ap phai hoat dong & ty s ap suét cao va tbc do quay
cao trong dai lwu lwong rong. N6i cach khac, may nén cé gi¢i han “ho” lién quan dén lwu lvong dong
va do dé khong thé hoat dong & Iwu lwong nhd hon gidi han “ho”. Mat khac, dong chay tréd nén
khong 6n dinh va dao déng ap suét dinh ky dwoc dac trwng boi tléng on lén cé xu hwdng xay ra. Dé
khac phuc diéu nay, pha| tang tbc dd quay cla tua bin tang ap bang cach diéu khién goc vanh phun
bién thién hodc cong suat ctia mod to' tro dong, ddng thoi dich chuyén gigi han “ho” cla may nén vé
phia Iwu lwong dong thdp hon hodc loai bd hoan toan dé tang ap suét ting ap & téc do déng co
thap. C6 hai cach loai bd gidi han “ho” cia may nén. Dau tién 1a (’ng dung tang ap hai cép, theo do
may nén nhé cla tua bin tang ap cao ap dugc st dung & téc d6 dong co thap. That khong may,
nhwoc diém cla tdng &p hai cap 1a hé thong phuc tap hon va l&n hon so véi tang ap mét cap.
Phwong phap thi hai lién quan dén viéc di tat ciia dong khi ra khdi may nén dén dwong vao may
nén dé tang lwu lwong dong cla may nén. Tuy nhién, diéu nay gay ra s gia tdng ap suat dwong
véo tuabin do cong suat may nén tang. Két qua la, mde tiéu thu nhién liéu ctia déng co xau di. Do
do, bién phap dé cai thién gi¢i han “ho” ciia may nén la mot cdng nghé thiét yéu. Cé mot sé bién
phap dé cai thién gidi han “ho” clia may nén ly tam. Mot bién phap hiéu qua |a tuan hoan lai mot
phan khéng khi dwoc nén bdi banh cong tac téi dworng 6ng vao cua banh cong tac bang cach s
dung phwong phap x& Iy phan vé trén vach bao phu. Ngoai ra, diéu khién vanh canh dan hwéng 16i
vao bién déi (VIGV) ho&c canh khuéch tan bién dbi ciia may nén la mot phwong phap hiéu qua dé
cai thién gi¢i han “ho”. Cac nha san xuét trén khap thé gidi hién dang nd lwc phat trién cac cong
nghé nay. Hon ni¥a, cin phai mé rong dai lwu lwong bién déi cia tuabin hinh hoc thay ddi cho ca
dong co xang va diesel dé& cai thien mo men xodn can dwdi. Ngoai ra, viéc cai thién hiéu suat cta
tua bin ting ap trong ving cé ty sb ap suét cao la rat quan trong dé gidm ap suét dudng vao cla
tuabin déi v&i tdng ap cao ap. Ap suét tai dng vao tuabin cao gay ra s gia tang tiéu thu nhién liéu,
dac biét la trong trwd'ng hgp déng co xang, do hién twong go.
3. 2. Xu hwéng phat trién tua bin tang ap

Hinh 5 cho thdy mot vi du vé& VNT duwoc phat trién dé st dung cho dong co diesel. VNT da
nhanh chéng tré nén phd bién & Nhat Ban va chau Au mac du chi phi cao hon bi vi né mang lai
nhirng lgi thé ctia mé men xoan can dwdi, phan (ng tirc thdi va ap suét 16i vao tuabin thdp hon &
tdc dd cao, so v&i cac tua bin tadng &p thdng thwdng. Hién tai, VNT Ia cbng nghé duy nhéat co san
cho phép déng co diesel dap (rng cac quy dinh vé khi thai hién hanh. Noi cach khac, VNT khéng
twong thich vé&i nhiét d6 khi xa cao ctia ddng co’ xang vi cu truc va lién két phirc tap cla né.

Stator

\ — Permanent magnet

Compressor Bearing Turbine

Hinh 6. So db két cau cia MAT

Hinh 5. Hinh énh cta VNT
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Hinh 6 cho thay mot so' db ctia MAT. Mé to téc dd cao c6 nam cham vinh ctru dworc l18p dat
trén truc cua réto trong khi stato & trong khoang 6 truc. Do mé to rat nhay cam v&i nhiét, nén bién
phap lam mat la mét khia canh quan trong ctia sw phat trién. Hon nira, dwérng kinh ngoai ctia nam
cham vinh cru khong thé duoc 1am I&n hon nhiéu so véi trude day vi dd bén két hop clia nam cham
vinh ctru va truc la thap. Do dd, dé tang cong suat clia mé to, chiéu dai ciia nam cham vinh clru
phai dwoc kéo dai. That khédng may, diéu nay dan dén viéc gidm tbc d6 téi han cla truc rd to, do
rung dong va nguy co hw héng khi hoat dong & tbc do cao.

B&i vi hién twong ho cla may nén doi khi dan dén hw héng ré to, nd da tré thanh cha dé
nghién ctru trong mét thdi gian va béi nhiéu nha san xuat khac nhau. Nhiéu phwong phap x& ly phan
vé da dwoc nghién clru dé cai thién dac tinh ho may nén va da duwoc thwong mai hda trong cac tua
bin tdng ap c¢& I&n. Hon niva, lwu lwong dong dang 1én c6 thé dwoc gidm bang cach st dung may
nén cé VIGV hodc bd khuéch tan bién ddi. Mot VIGV dwoc lap dét ngwoc dong tr dwdng vao cla
banh cong tac co thé diéu khién goc van tdc clia dong chady & dwdng vao cia banh cong tac, dé co
thé kiém soat cac dic tinh dong cla may nén. Mot bd khuéch tan bién dbdi dwoc 1ap dat xudi dong
tr 16i ra cia banh cong tac co thé didu khién dong chay qua bd khuéch tan noi van téc cao hon &
dwdng vao cla banh cong tac. Vi vay, nhivng thay dbi trong dic tinh dong véi goc canh khuéch tan
rat nhay so v&i VIGV. Va, sy hoat ddng clia may nén véi bd khuéch tan bién ddi phu thudc rat nhiéu
vao khe hé gitra cac thanh bén cb dinh va cac cach khuéch tan bién ddi. M6t may nén cé bo khuéch
tan bién dbi c6 hiéu suat cao hon & lvu lwong thap va hiéu suét thdp hon & lvu lwong cao so Vi
may nén théng thuwong. Néi cach khac, may nén véi VIGV cé hiéu suét cao hon mét chit & ving
lwu lwong thap dén trung binh va hiéu suat twong tw & lwu lwong cao, so véi may nén théng thuwong.

4. Banh gia hé thong tang ap

Vai tro cla tang ap la dé dat dwoc ap suét nap ma dong co yéu cau & mirc ap suat duong
vao tuabin cang thap cang tét. Dé dat dwoc diéu nay, can phai st dung hé théng tang ap téi wu.
Ngoai ra, cong nghé két hop hé thdng tang ap v&i dong co ciing rat quan trong. Do do, d&c tinh cla
mot sb loai hé thdng téng &p cao 4p da dwoc nghién ciu bdng phwong phap mé phéng dé lam rd
nhirng wu diém va mét han ché cla hé théng.

4. 1. Pac tinh tinh

Chung toi d& kiém tra cac hé théng tang ap c6 thé tao ra 4p suét tang ap cao trén toan bo dai
hoat dong. Nhirng diéu nay dwoc thé hién trong hinh 7. Chung toi gia dinh viéc st dung doéng co
tang ap cao ap ma ap suét tang ap khong thé c6 duwoc bang cach st dung mot hé théng théng
thwong. Ap suét tang ap mong muédn la gan 300 kPa trén toan bo dai hoat ddng va dung tich dong
co’ la 2000 cc.
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Hinh 7. Dénh gia &p sudt yéu cau cia déng co Hinh 8. Pudng cong tac cla may nén trén
do thi dac tinh (mét cap)
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Truwdc tién chung toi xem xét mot hé thong tang ap VNT co va khong cd md to trog dong. Hinh
7 cho thay ap suét ting ap dat duwgc voi moi hé théng va cong suét ctia mé to tro' dong. Khong the
dat dwoc ap suat tang ap mong mudn & tbc do dong co thap khi st dung hé théng tang ap moét cap
VNT ma khong c6 mo to trg dong, ngay ca khi voi phun bién dbi dwoc dong hoan toan. Tuy nhién,
néu ap dung mo to tror dong co6 cong suat I16n nhat 5,6 kW cho VNT, thi c6 thé dat dwoc &p suéat
tang ap mong muédn, nhw trong Hinh 7. Nguoi ta thwong tin rang viéc phat trién mét tua bin ting ap
v&i mé to tro dong 5,6 kW 1a rat kho khan vé k§ thuat, nhw da dé cap trong phan 3.2.

Hinh 8 cho théy dd thi cong tac clia may nén trén biéu dd d&c tinh. Phan I1&n céac dd thi cong
tac nam trong vung Iwu lwong dwdi gidi han “ho”. Vi vay, can phai cai thién dang ké gi¢i han “ho”
clia may nén cung lic vé&i viéc phat trién MAT coéng suét cao dé dat dwoc ap suat tidng 4p mong
mudn. Ching toi tin rdng mdt may nén khong bi ho c6 thé dwoc phat trién bang cach st dung cac
thiét bi hinh hoc bién ddi cling véi viéc xt ly phan vé. Hinh 9 cho thay téc dd vong ra khéi banh cong
tac. Van téc dat t¢i 600 m/s & toc dd ddng co cao, khéng twong thich v&i cac banh céng tac hop
kim nhém hién tai vi diéu nay sé& gay ra rng suét qua mdc cho banh cong tac. Do d6, sé can thiét
phai s dung vat liéu c6 d6 bén cao nhu titan dé dat dwoc do bén can thiét. (ng suét trong banh
cbng tac ciing c6 thé dwoc gidm bt bang cach gidm géc IUi clia banh cdng tac. Néi cach khac, can
phai cai thién hon nira gidi han ho vi gidi han ho giam gia tri khi géc Iui gidam. Hon nira, kha nang
chiu nhiét ctia dwong dng thoat clia may nén phai dwoc cai thién do nhiét do khi ra khdi may nén
dat 523 K, nhw trong Hinh 10.
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Hinh 9. Té’c do vong khi ra khéi banh céng
tac (mét cap)

Tiép theo, ching t6i da kiém tra mot hé thong tang ap hai cép v&i hai VNT. Hinh 11 Ia so d6
cta hé thér]g, cung voi biéu do dac tinh hién thi cac dwdng dac tinh cong tac cho méi may nén. Cé,c
voi phun bién ddi dwoc didu khién dé ting téc d6 quay cla tua bin tdng ap nhd cho giai doan ap suét
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cao & téc do dong co thap. Sau d6, chiing dwoc diéu khién dé tang toc d6 clia tua bin tang ap Ion &
tbc do dong co cao. Hé thdng tang ap hai cép cling can trg dong mo to dé dat dwoc ap suét tang
ap mong mudn. Tuy nhién, cdng suat mo to tro dong 3 kW la it hon so v&i hé thong tang ap mot
cap, nhu trong Hinh 12. Hon niva, ap suét tdng ap mong muén & téc d6 dong co thap c6 thé dat
duoc bang cach cai thién mot chut gioi han ho cia may nén thong thwong. Ngoai ra, can tranh van
dé vé do bén cua banh cong tac hop kim nhém vi ty so ap suét ctia trng may nén riéng 1& thap hon
S0 v&i hé théng mét cap. Tuy nhién, ap suét 16i vao tua bin trong giai doan &p suét cao tao ra gia tri
Ién & tbc d6 dong co cao do dung tich dong cta may nén nho la qua thdp. Nguwoi ta cho réng ap
suét 16i vao tuabin cd thé giam béng cach bd qua may nén nhé & toc do dong co cao. That khéng
may la cu trdc cta hé thdng va viéc kiém soat ctia né phwc tap hon nhiéu. Hinh 13 cho thay ap
suat & dwong vao tuabin, ngh|a la phan ap ctia dong co & ca hai hé thdng hai cip va mot cap. Phan
ap cua dong co tr& nén Ién & tbe dd dong co cao vi hiéu suét cla cac tua bin tang ap hién tai glam
xudng & ty sé ap suat cao. Theo tinh toan ctia chung tdi, chung toi gid dinh ap suét tai duong ra cla
tuabin 1a 45 kPa & téc do dong co cao. Phan ap clia dong co’ bang v&i gia tri clia ap suét duong ra
cla tuabin nhan véi ty sé ap suat cta tuabin. Do do, viéc giam ton that ap suét qua duo’ng ong xa
lam giam dang ké phan ap cua dong co. Vi vay, chung t6i tin rang cac cong nghé cho ca viéc giam
ton that 4p suat trong dwdng dng xa va cai thién hiéu suét cla tua bin ting ap la rat quan trong dbi
v&i déng co tang ap cao ap.
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Hinh 11. Budng cbng tac cua may nén trén Hinh 12. Céng suat mé to tro' déng (hai cap)

dé thi ddc tinh (hai cép)
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Hinh 13. So sanh phan ap ctua déng co Hinh 14. Téc do déng co phu thudce thoi
gitra mét va hai cap gian cho tinh toan tire thoi

4.2. Bac tinh dong

Chung toi da kiém tra anh hwéng clia cong suat mé to trg ddng dén phan (ng tire thoi cla
hé théng tang ap. Hinh 14 cho thdy sw thay dbi phu thudc thoi gian vao téc dd dong co ma chung
t6i gid dinh. Chang téi da xem xét hé thdng tang 4p mot cap véi VNT, gitr cho vi tri canh ctia VNT
khong déi. Hinh 15 cho thay sw gia tdng &p suat tdng &p phu thudc thdi gian khi cong suat mo to tro
dong dwoc thém vao VNT (phan trén cla hinh vé). Trong nhirng diéu kién hoat dong nay, théi gian
can thiét dé dat dwoc ap suét tdng ap twong tw cé thé dwoc rut ngén dang ké bang cach thém
khoang 1,5 kW cong suat mé to' tro dong. Khi thém 3 kW clia mé to tro déng, 4p suét tang ap trong
giay lat sé vwot qua ap suét cudi cung. Nhw vay, md to tro dong tao ra mét sw cai thién dang ké
trong phan trng tirc thoi clia ddng co tang &p. Tuy nhién, diéu can thiét 14 phai kiém soat can than

lwgng tre giup clia mo to.
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Hinh15. Anh huéng ctia céng suét mé to tro déng 1én phan tng tirc thoi
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5. Két luan

Mot xu hwdng phd bién trong cong nghé dong co la glam kich thuwdc véi ty trong cong suat
cao va tang ap dé gidm murc tiéu thu nhién liéu. La mot phan cla viéc nay, cac nha phat trién da cd
gang tang lwu Iuong dong khi. Nhw mét phwong tién dé dat dwoc diéu nay trong moét chiéc xe dua,
chéng han, c6 thé tang téc do dong co va ap suét tang ap bang cach s&r dung mét tua bin ting ap
hoac siéu tang ap. Ngwoi ta cho rang viéc tang ap suét tang &p cé tac dong tich cuc dén murc tiéu
thu nhién liéu. Va, gan day, xu hwéng da hwdng toi lvu lwgng dong khi lon hon nhiéu dé dat dwoc
ca mirc tang ap va ty trong céng suét cao.

MAT cung cap kha nang giai quyet cac van dé vé md men xoan can dwdi khéng du va dap
ung tirc thoi thap 1a nhirng diém yéu clia déng co tang ap. Hon nira, nang lwgng con lai trong khi
xa co thé dwoc thu hdi bang cach thém mot thiét bi may phat vao MAT. biéu nay tao ra mét sw cai
thién dang ké trong murc tiéu thu nhién liéu. Do d6, c6 vé nhw rd rang rang trong twong lai, sw phat
trién riéng biét ctia dong co va tua bin tang ap sé& dwoc thay thé bang sw phat trién ctia hé thdng
dong co tang ap. Cac dong co tang ap két hop cac cong nghé maéi dyw kién sé gép phan 16n trong
viéc dap ng nhu cau gidm lwong phat thai khi CO2 va NOx.
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DAC TiNH KHAI THAC CUA HE THONG TUA BIN TAU THUY SU’ DUNG
HOI TU HE THONG NOI HO'T PHU- KHi XA
OPERATIONAL CHARACTERISTIC OF MARINE TURBOUNITS POWERED
BY STEAM FROM AUXILIARY OIL-FIRED BOILERS

Hoang Bc Tuan
Khoa Mdy Tau bién, Trwong Pai hoc Hang hai Viét Nam
Tém tit.

Bai viét nay dwa ra cac gia tri dac trurng va cac théng s véan hanh cda hai nhém tuabin hoi
phu tau thiy nhuw hiéu suét va suét tiéu hao hoi trén méi don vi cong suét hodc méi gic.
Dé phan tich van dé da néu, nhitng méy bom tua bin hang Iéng va may phat dién lai bang
tuabin duoc lra chon. Céc gia tri déc trung va théng sé van hanh da duwoc xéc dinh bdng
céch str dung két qua thir nghiém vén hanh cho céc tua bin duwoc I8p dat trén tau ché dau
& cac mure tai khac nhau.

Abstract.

This paper presents characteristic values and operational parameters of two selected
marine auxiliary steam turbine units such as efficiency, and steam consumption per power
unit or per hour. For the purpose of the analysis, the cargo turbine pumps and
turbogenerators have been selected. The characteristic values and operational parameters
have been determined using the results of the operational test for the turbo units installed
on oil tankers at various power loads.
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1. Gi&i thiéu
Viéc gidam murc tiéu thu nhién liéu ctia cac hé thdng nang lwong dwoc xuc tién khong chi do

cac méi lo ngai vé kinh t& ma con bdi nhiéu cac quy dinh lién quan dén nhivng diéu luat phat thai
cho phép cla khi xa doc hai.

Theo cac ngudn tai liéu ([4, 6]), chi phi mua nhién liéu, dau va chat boi tron bang 50% - 80%
chi phi van hanh tau. Kir)h té, sé‘lé van de Qéng lo ngai di khi bat budc phai st dung nhién liéu co
ham lwong lwu huynh thap dat tien trong sudt qua trinh hoat dong cla tau & cac khu virc dac biét.

Dé gidm thiéu méi de doa t&i méi trwng do viéc phat thai CO2, vao ngay 1 thang 1 nam 2013,
T chirc Hang hai Quéc té-International Maritime Organization (IMO) da dwa ra yéu cau vé Ké hoach
Quan ly Hiéu qua Nang lwgng Tau thady-Ship Energy Efficiency Management Plan (SEEMP), ap
dung cho moi tau dang hoat dong va ca tau méi. SEEMP dam bao rang tau dwoc khai thac va van
hanh mét cach téi wu v& mure tiéu thu ndng lwong va lwong phat thai CO2 ra ngoai méi trwdng. Dé
xac dinh murc phat thai cho phép ctia cac thanh phan khi thai ddc hai va cac chat hoa hoc khac, nhw
NOx, CO, SOx va HC, IMO d& ap dung cac yéu ciu cta cac quy dinh Hiéu qua Nang lwong c6 trong
Phu luc IV cia MARPOL 73/78. Nhitng yéu cau nay dwa trén ISO 8178.

Mét trong nhirng phwong phap dé gidm va han ché murc tiéu thu nhién liéu ctia cac hé théng
néng lwong tau thay la viéc st dung cac hé théng thu hodi nhiét thai tir ngudn nhiét thai do dong co
chinh gé tang san lwong hoi dwoc tao ra trong nodi hoi khi xa. Hoi nwéc dwoc st dung cho muc dich
ham séy va dwoc dan tdi cac tua bin tdng ap bang hoi, noi ma tua bin hoi dan dong may phat dién
va may bom. Hoi nwéc dwoc tao ra trong ndi hoi phu ma coé thé dwoc dbt bang dau thai cé duwoc
trong qua trinh loc nwéc 1an dau, x& ly nhién liéu va dau béi tron. Do c6 mét gidi phap nhw vay, ma
bd phan tdng ap cé thé hoat ddng trong khi déng co chinh thi khong.

~ Hon nira, lwvgng nhién liéu tiéu thy ctia mot hé thdng nang lwong tau thdy phu thudce vao hiéu
suat clia cac méy moc va thiét bj du"o’c lap dat, sw Iue} chon phu hop va khai thac chinh xac, theo tai
trong cong suat va phwong phap diéu chinh cong suat.

Hiéu suét va murc tiéu thu nhién liéu cho mdt may maéc hoéc thiét bj trén tau thay cu thé cé thé
duwoc danh gia trén co s& két qua kiém tra hoat dong dwoc thue hién tai tau. Véi cac ddi twong dwoc
phan tich, hiéu suét ctia ching phu thudc vao do 16n cua tai va phwong phap diéu chinh cong suét.
Theo di¥ liéu cta ([3, 7]) va két qua clia cac thir nghiém dwoc tién hanh cap nhat béi tac gia ([1, 5]),
hiéu suét cta tuabin hoi gidm t&i 50% khi cac may dwoc van hanh trong pham vi tlr 25% dén 30%
tai danh nghia cla chuing.

C6 hai phuong phap diéu chinh cong suat dwoc ap dung cho tuabin hoi & tai thap 1a phuong
phap diéu chinh chat lwgng va phwong phap diéu chinh chat lwgng - sé lwgng.

Phwong phap diéu chinh chat lwong 1a k§ thuat don gidn nhat dé diéu chinh cong suét.
Phwo’ng phap nay doi héi phai diéu tiét van diéu chinh cho toan bo dong hoi cép vao tuabin. Sy don
gian va hiéu qua cla phwong phap nay phéi dwoc can nhac trwdc nhidu nhirng yéu tb bat loi. Diéu
chinh dong hoi qua van diéu téc khong chi lam gidm Iwu lwong khéi lwgng ma con gidm &p suat hoi.

Su gidm ap suét cla thé tich hoi toan phan dwoc cap cho tuabin cé lién quan dén van dé kinh
té vé& suét tieu thu nhién liéu tang 1én. N6 xay ra do sw chénh léch gitra lwong nhiét can thiét dé tao
hoi trong ndi hoi v&i cac thdng sb danh nghia va lwgng nhiét nhé hon can thiét dé tao ra hoi nuwéc
v&i cac thong sb thap hon phia sau van diéu chinh.

Ngoai ra, viéc glam ap suét do &p dung phwong phap didu chinh chat lwong nang lwong lam
han ché sy giam xuong clia nhiét giang ly thuyet va thyc té trong tuabin, khi ap suét trong th|et bi
ngung tu dwoc duy tri & cung mirc. Theo d6, dé duy tri cong suat yéu cau cda tuabin, yéu ciu vé
hoi phai tang.

~ Nhirng bt Igi néi trén sé xay ra & mirc do thap hon khi ap dung phuong phap diéu chinh vé
chat lwong va so lwong, lic nay cac khoang ma dé cap hoi cho tua bin dwoc st dung. Mo6i khoang
cap hoi dwoc trang bi mot van diéu chinh thanh ph:ém. (;ung vOi nhu cau vé cc‘)pg suat tuabin téng
Ién, mrc d6 mé cua van diéu chinh sé tang theo, dan dén toc dé dong chay khéi cling nhw ap suat
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ctia hoi nuwéc dwoc cung cap cho phan nay cang cao. Day 1a néi dung ctia phwong phap diéu chinh
chét lwgng. Phwong phap diéu chinh sb Iwong chi dwoc ap dung khi van diéu chinh bd phan dwoc
mé& hoan toan va hoi nwoc khong bi tiét lwu. Viéc tang thém cong suét tuabin doi héi cac van pha|
duwoc mé va hoi dwoc cap dén cac cum tiép theo. Phuong phap diéu chinh s6 lwong thuan tay dién
ra khi cac van diéu chinh mé& hoan toan cho cac bo phan cu thé. Trong cac diéu kién nay, viéc diéu
chinh céng suét cé thé dugc thue hién bdi sy thay ddi lwvu lwong khéi lwong dong chay khéi qua
tuabin. Trong thuwc té, diéu nay doi héi trng bwdc diéu chinh cong suét.

S6 lwong cac khoang chira va luu lwong chdy qua chung dwoc thiét ké sao cho phwong phap
diéu chinh s6 lvgng ap dung cho mdi ché d6 cong suét tuabin cu thé. Vi dy, déi voi truong hop co
4 khoang thanh phan, phuong phap cé thé ap dung cho 25%, 50%, 75% va 100% cong suéat danh
dinh cta tuabin. Phwong phap dleu chinh cong suét theo chét lwong- sb Iu’o’ng dwoc ap dung ddi voi
céc gia tri trung gian. Mot diém can lwu y la dbi véi tai cong suat tuabin gia thuyét 1a 80%, hoi nwéc
s& dwoc dan va cap dén bén khoang [2]. Tuy nhién, khi dong hoi chay qua ba cum dau tién, né sé
khéng bi tiét lwu (phwong phép diéu chinh sb lwong) va chi mét lwgng hoi nhat dinh can thiét dé dat
75% va 80% cong suét sé duoc tiét lwu bang van diéu chinh ctia cum th tw (phwong phap diéu
chinh chét lwgng).

Phuong phap diéu chinh chat lvgng - s6 lweng da dwoc ap dung tua bin lai may phat dién da
dwoc th?r nghiém, trong khi phwong phap diéu chinh s6 lwgng da dwoc sir dung trong tuabin lai
bom.

Nghién ctru dwoc thye hién trén tau trong cac thdr nghiém duwoc chép nhan & cang (HAT) theo
quy tac (thdng thudng). Muc tiéu cla cac thtr nghiém la chirng minh rang cac tuabin dat dwoc théng
sb thiét ké nhw 1a cong suét va suét tiéu thu hoi nwéc. Hon niva, di liéu do lweng dwoc thu thap
cho phép xac dinh cac thong sb hoat dong bd sung khac nhw hiéu suét tuabin va suét tiéu hao hoi
don vj & cac ché do tai khac nhau.

2. Mb ta nghién clru va két qua
. T hop tua bin dwgc thdr nghiém bgo gbébm mét tuabin hoi, mét hop gidm tdc banh rang, mot
bau ngwng va mét may phat dién dwoc lap dat trén mét bé chung. Nghién cteu dwoc thire hién khi
t6 hop tua bin dwoc cung cap hoi nwéc tao ra béi cac ndi hoi phu dbt dau.
Cac thong s6 k¥ thuat va van hanh chung clia té hop tuabin d& nghién ciu dwoc trinh bay
trong Bang 1.
So d6 bo tang ap cé vi tri cla thiét bi do va hé diéu chinh cong suét dwoc thé hién trong Hinh

1.
Bang 1: Thong s6 ky that cta td hop tua bin hoi da dwoc thir nghiém
T4 hop tua bin Tua bin lai may phat Tua bin lai bom
Hang san xuat Shinko Ltd Shinko Ltd
Loai mau RG64-M RX 2- 2
-2 .T;ua; b|n’ xung Tua bin xung
Kiéu Iwe nhiéu tang ap suat- | A £ an
6 wc nhiéu tang toc dd
Phwong phap
. Y - n x X - Z _ PhU’O’ng phap
Tuabin hoi Phwong phap dieu chinh céng suat | diéu chinh chat lwong didu chinh s6 luong

sb lwong

Coéng suét danh nghta [kW] 1000 1290
Téc d6 roto tua bin [rpm] 10000 6992
Tbc d6 ra khdi bo gidm téc [rpm] 1800 1330
Ap suét hoi [Mpa] 1,42 1,42
Loai hoi Hoi bdo hoa Hoi bao hoa

Né6i San Khoa Hoc Khoa Mdy Tau Bién

Sé6 37 - 11/2019

36




Nhiét dé hoi [0C] 198,9 198,9
Ap suét hoi trong bau ngung [Kpal] -90,0 -75,0
Lwong tiéu thy hoi & tai dinh mirc
[kg/h] 11000 14190
Kiéu May phat dién Bom ly tam
Hang san xuat NISHISHIBA.Co Shinkho Ltd
e Cong suét danh nghia [kW] 1000 -

Thiét bj T

. bién ap [V] 450 450

tiéu thu N .

R < Tan so dong dién [HZ] 60 60

cong suat i
Toc db6 roto [rpm] 1800 1330
Coéng suét danh nghta [m3/h] - 3000
Cét ap [m.w.c] - 130

Ngudn: Céc téc gia, Ship’s Particular (2005), Shinko RG, Shinko Cargo.

Khi khao sat, t& hop tua bin hoat dong theo cac thong sb quy dinh. Do d6, cé thé duy tri tég
d6 quay cua tuabin 2 khong d(‘?i. Do md cua van dieu chinh 1, lam thay ddi lwu lwong va théng sb
ctia hoi, dwoc diéu khién va diéu chinh bang bd diéu chinh téc do quay 3.

_ V& phia tua bin lai may phat dién, cong suét tai tuabin da dwoc thay dbi bang cach bat va tat
nguon dién Ql’Ja thiét bi tiéu thu céng suat, v&i tuabin lai bom thi bang cach thay déi d6 mé cua van
trén dwong ong thai ciia bom hang.

Tai cong suét cta tua bin lai may phat dién, ap suét trung binh va nhiét d6 ctia ching thay tir
céc thiét bi do la cac thanh phan thiét bi trong hé thong hang hai.

Luu lvgng khdi lwong dong chay cla hoi cung cép cho cac tua bin dwoc xac dinh trén tbc do
dong chay khoi ngwng tu dwgc do chay ra tir bau ngwng so 6. Luu lvgng ke 8 da dwgc st dung cho
muc dich d6. Trong khi, v&i tuabin lai bom, lwu lwong dong chay dwoc do bang Iwu lvgng ke trén
dwdng Ong xa.

Cac phép do dwoc thuc hién 30 phit sau khi cong suét phu tai dwoc thay dbi va sy lam viéc
cla tua bin da on dinh ([8, 10]).

Céc két qua cho tuabin lai bom va lai may phat dién duoc trinh bay trong Bang 2 va 3.

1 - Van diéu chinh

1 Sl 2 2 - Tua bin hoi
3 - B0 diéu
toc

: 4 _®5 4 — Hop giam téc

5 — Thiét bi tiéu thu cong suét

6 — Bau ngung

7 - Bom nwéc
nguwng

b 8 - Luu lwong ké nwédc ngung

Hinh 1. So’ d6 nguyén ly té hop tuabin
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Bang 2: Két qua thtr nghiém van hanh caa cum tua bin lai bom (n = 1332 rpm)

Muc | Suattiéuthu | Ap suathoi | Apsuathoi | Ap suat hoi Lwu lwgng | Cotap téng
hoi trwée van sau van dieu trong bau the tich
diéu chinh chinh ngwng nwéc
Dyt [kg/h] Ppt [Mpa] Pct [Mpa] Put [kPa] Qwt [m3/h] H [m.w.c]

1 9486 1,43 0,86 -68,2 764 163.96

2 11548 1,41 1,05 -68,8 1665 156,79

3 12826 1,41 1,19 -68,3 2378 144,70

4 13981 1,43 1,30 -68,7 3043 130,88

5 14113 1,43 1,32 -68,6 3205 126,09

Ngubn: Céc tac gia, Ship’s Particular (2005), Shinko RG, Shinko Cargo.
Bang 3: Két qua thir nghiém van hanh cua cum tua bin lai may phat (n = 1800 rpm)
Muc Suét tiéu thu Ty lé cong suat | Cong suat phat | Ap suat hoi di Ap suét trong
hoi may phat dién vao tua bin bau ngwng tua
bin
Dpg [kg/h] Pw [%] Pg [KW] Ppg [Mpa] Pwg [Kpa]

1 6230 25 250 1,42 -92,7

2 7820 50 500 141 -92,6
3 9610 75 750 1,40 -90,0
4 11300 100 1000 1,42 -90,6
5 11920 110 1100 1,42 -91,8

Ngudn: Céc tac gia, Ship’s Particular (2005), Shinko RG, Shinko Cargo.

Bang 3 khong bao gom cac gia tri ap suat hoi sau khdi diéu khién cong suét. Cac thong sb
khong thé do dwoc theo phwong phap diéu chinh sb lwong - chét lwong cua tuabin lai may phat.

Céc két qua do lwong va tinh toan co trong Bang 2 va Bang 3 da duoc s dung dé cu thé hoa
cac thong s6 hoat dong clia cac to hgp tuabin.

3. Lwa chon théng sé lam viéc cho td hop tuabin

Cac quan hé toan hoc trong nhiét dcf)ng lwe hoc [4] dwoc ap dung dé, xac dinh cac théng sb
van hanh cua cac t6‘hcp tuabin nhw cong suat ly thuyét cua tua bin hoi, suat tiéu thu hoi lién quan
dén cong suat yéu cau va hiéu suéat chung cua td hop tua bin.

Cong suét ly thuyét cua tuabin hoi dwoc tinh theo s6 liéu trén db thi i-s 1a mirc gidm entanpi
(nhiét giang ly thuyét) doi véi cac gia tri cula ap suat hoi do duoc tai dau vao tuabin va ap suat trong
thiét bi ngwng tu, va bang cach nhan nhiét giang ly thuyét véi lwu lwgng khoi hoii.

Luu lvgng khéi lvgng hoi dwoc thiét 1ap bang cach nhan thé tich nwoc & cira xa bau ngung
(doc trén Iwu lwgng ké) voi khoi lwgng riéng clia nwéc ngwng dwogc chi dinh theo nhiét dé ngwng tu
do duoc.

Cong suat yéu ciu clia bom trong té hop tuabin lai bom dwoc xac dinh bang cach nhan lwu
lwong nwéc do duoc tai clra hit véi khéi lwong riéng chét 16ng xac dinh theo nhiét dd clia né va cot
&p cla bom dwoc xac dinh trén co s& do ap suét tai dwong hat ciia bom. Hiéu suét cia té hop
tuabin ndi chung duoc xac dinh bang cach chia cdng suét yéu cho suét tiéu hao céng suét cho cong
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suét ly thuyét clia tuabin. Suét tiéu thu hoi clia t6 hop tua bin duoc xac dinh bang cach chia hoi
dwoc yéu cau cho cong suat yéu cau cla suat tiéu hao cong suat.

Cac tinh toan dwoc thwc hién cho 5 diém do (Bang 1 va Bang 2) cho méi té hop tuabin.

Céac két qua cho céc théng sb van hanh cla tuabin lai bom dwoc trinh bay trong Bang 4 va

cho tua bin lai may phat trong Bang 5

Bang 4: Két qua tinh toan cac théng s6 van hanh tai cum tua bin lai bom.

S6 diém Coéng suat coé ich Céng suat ly Hiéu suét tong ctia | Suét tiéu hao hoi
cua bom thuyét cua tua bin tua bin lai bom cé ich
Pot [KW] Py [KW] el Det [Kg/kWHh]

1 340,0 2084,3 16,31 27,90
2 708,5 2640,0 26,83 16,30
3 933,9 29749 31,40 13,73
4 1080,9 3281,7 32,89 12,93
5 1096,8 3332,2 32,91 12,86

Bang 5: Két qua tinh toan cac théng sé van hanh cda cum tua bin lai may

phat

S6 diém Céng suat cé ich Céng suét ly Hiéu suét tong Suét tiéu hao hoi
cuia may phat dién | thuyét cua tua bin cum cua bin lai céich
may phat
Ppg [KW] P [KW] Nig [] Dpg [kg/kWh]
1 250 1290 19,42 24,92
2 500 1618 30,92 15,64
3 750 1988 37,71 12,81
4 1000 2339 42,72 11,30
5 1100 2467 44,60 10,83

D@ ligu trong Bang 3-5 dwoc thé hién trén Hinh 2 ¢é biéu thi suét tiéu hao hoi clia t6 hop tua
bin va Hinh 3 dé biéu thi hiéu suat cta to6 hop tua bin.

4. Két luan

35

[kg/KWh]
— N N w
(6] o (6] o

_A
o

Specific steam consumpion d,

250

Pump

Generator

500

750 1000

Generator/pump effective power Pp,/Pp; [kW]

Hinh 2: Quan hé giiva suét tiéu hao hoi v&i céng suét tiéu thu cé ich cha thiét bj tiéu thu
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Hinh 3: Quan hé giira hiéu suat chung cla td hop tuabin v&i céng suét tiéu thu cé ich

Suét tiéu hao hoi do dwoc, khi tua bin lai may phat dién van hanh theo céng suét phu tai,
twong dwong 11300 kg/gi® va cao hon 3% so véi quy dinh trong tai liéu ky thuat; trong khi tuabin lai
bom & cong suét dinh mure tiéu thu 13981 kg/gi® hoi, nghia la mc tiéu thu hoi thap hon 2,5% so
v&i théng sb tiéu thu cé trong tai liéu ky thuat;

) Cong suét danh nghia cla cac thiét bi ,tiéu thu nang lwgng dat dwoc cho cé hai td hop tuabin.
Boi voi t6 hop tua bin lai may phat, cong suét danh dinh cua may phat da vuot qua 10%, trong khi
déi véi may bom trong td hop tua bin lai bom dat cong suét danh dinh;

Céac két qua hiéu suét dwoc tinh toan cho cac t6 hop tuabin thay dbi dang ké. Dbi véi may
phat dién tua bin, hiéu suat c6 thé bang tir 19,42% & murc tai danh nghia 25% dén 42,72% & muc
tai danh nghia 100%. Trong khi dbi v&i mét tuabin, né c6 thé nam trong pham vi tir 16,31% v&i cdng
suéat danh dinh 34% dén 32,89% v&i cong suét danh nghia bom 108%.

Cac két qua tinh toan higu suat di voi cac t6 hop tua bin khac nhau dang ké. Vai tuabin lai
may phat dién, hiéu suat co thé dat tir 19,42% & mirc 25% tai danh nghia dén 42,72% & 100% tai
danh nghta. Trong khi doi v&i tuabin lai bom, né c6 thé nam trong pham vi tlr 16,31% voi tai bang
34% cong suat danh dinh clia bom dén 32,89% & 108% cdng suat danh dinh cdia bom.

Cac két qua chi yéu bi anh hwéng béi:

~ Phuong phap diéu chinh chét lvong - s6 lwong ap dwoc ap dung véi tai cong suat danh dinh
clia t6 hop tua bin lai may phat dién bang 25%, 50%, 75% va 100% tal danh dinh, do d6 chi
tiét lwu véi dong hoi dwoc cung cap cho budng hut (hoi dwoc cung cap cho cac buong con lai

khéng tle‘g |U’U)‘DOI,VO”I mot tuabin lai bom sé ap dung phuong phap diéu chinh chéat lwong.
N6 bao gom diéu tiét tat ca hoi hwédng dén tuabin;

— Ap suét trong thiét bi ngung tu cda t6 hop tuabin lai may phat dién duoc duy tri & mirc thap
hon trong pham vi tir - 90,0 kPa dén - 92,7 kPa (trong thiet bi ngung tu cla to hop tuabin lai
bom, tr - 66,3 kPa dén - 68,2 kPa). Vi thyc té dd, nhiét giang entanpy ly thuyét cho dong hoi
trong tuabin duwoc tang Ién;

— Dac tinh may phat djén co hiéu suét cao hcyrj trong pham vi tir 95% q’én 97%, trong khi & may
bom ly tdm hiéu suat trung binh phan I&n nam trong khoang 90% dén 92%.

— Gia tri nhé téi thiéu ctia mrc tiéu thu hoi ndm trong pham vi cong suét clia t6 hop tua bin thay
dbi ttr 70% dén 100% cong suét danh nghta ctia chung.
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LA CHON CAC GIAI PHAP KY THUAT PE GIAM LUQONG KHi THAI NOx VA
SOx

SELECTION OF TECHNIQUES FOR REDUCING SHIPPING NOx AND SOx
EMISSIONS
D6 Thi Hién
Khoa Mdy Tau bién, Trwong Pai hoc Hang hai Viét Nam

Tém tat: O nhiém tor tau dang la méi lo ngai ngay cang tang, dac biét la do sw cé tran déu va
khi thai c6 chtra NOy va SOy. Khi thai tau dang tré thanh mét nguon gay 6 nhiém khdng khi dang ké
va co thé lam giam lgi ich nhan duworc tir viéc gidm phat thai cta cag nguon trén dat lién nhw phuong
tién va nha may. Bai bao nay gi¢i thiéu cac gidi phap ky thuét dé lam giam lwong khi théi NOy va
SOy do tau thai ra.

Abstract: Pollution from ships is of increasing concern, particularly that caused by oil spills
and air emissions containing NOx and SOx. Ship emissions are becoing a significant source of air
pollution and could possibly diminish the benefits received from emission reduction of such land-
based sources as vehicles and power plants.This article instroduce selection of techniques for
reducing shipping NOx and SOy emissions.

1. Dat van dé

Sw 6 nhiém tir tau van tai bién Ia méi lo rat Ion, dac biét 1a cac s ¢6 tran dau. Cac khi thai tir
hoat dong trén bién c6 chira khi NOx va SOx. Céc tb chirc hang hai qudc té nhw (IMO) va t6 chirc
bao vé mdi trwdong hang hai (MEPC) da bat dau kiém tra va ngan chan sy 6 nhiém cua khi thai tt
cac tau van chuyén trén bién. Vi vay bai viét nay nham phat trién phwong phap Iwa chon cdng nghé
kiém soat Iu’Q’ng~kh|' thai NOx va SOx tir cac phwong tién van chuyén s dung nhién liéu DO, FO...
Dac biét 14 6 nhiém khong khi bién.

2. Cac coéng nghé kiém soat lwong khi thai NO, va SO

- Kiém soat dé lam giam lwong khi thai dén gioi han yéu cau. Ta cb cong nghé duoc gioi
thiéu & (bang 1) véi cac dac diem riéng trong qua trinh nghién ctru nham lam gidm NOx.

Né6i San Khoa Hoc Khoa Mdy Tau Bién S6 37 - 11/2019 41



- Cac hé théng klém soat SOx muc dich han ché ty 1& lwu huynh c6 trong nhién liéu nang ti
murc trung binh 2,7% xuéng 1,5 % Vi phwong phap kiém soat va tron nhién liéu trén tau trwdce khi
st dung cho ddng co la phwong phap t6i wu. Bang 2 bao gdm bén phwong phap kiém soat SOx

3. Phwong phap lwa chon chung

Dé phwong phap lwa chon ma cac chu tau co thé 4p dung, ching ta phai xem xét cac chi
tiéu co lgi cho ho nhw chi phi von, chi phl’ van hanh, bao tri va dé khé khan khi’vén hanh hé thong
cla ngudi khai thac qua dir lieu & so do 1. Tl d6 tim ra phwong phap thay thé cac phuong phap
cii dé cac chu tau duwa ra quyét dinh lwa chon phwong an méi theo hwdng co lgi, wu tién lwa chon
phwong phap kiém soat khi thai gdm cac bwéc nhw sau:
a. Buwdc 1: Xac dinh cac lwa chon thay thé:

- Xac dinh Iwa chon thay thé tlr cac danh gia co ban, cac phwong an kiém soat khi thai NOx
(bang 1 — 6 tiéu chi k¥ thuat) va 4 phwong an kiém soat SOx (so dd 3 va bang 7 va bang 2- 4 tiéu
chi kiém soat va Iwa chon nhién liéu
b. Bwdc 2: Xac dinh cac tiéu chi:

- Céc tiéu chi dwoc xac dinh nham danh gia cac phwong phap kiém soat NOx dwoc néu ra.
Sau t‘iéu chi chinh dwoc |L;Pa chon va liét ké trong hai nhom & so do 2.’ Nhom 1 dai di@n cho cac tiéu
chi ve chi philién quan dén lgi ich. Twong tw cac tiéu chi danh gia kiém soat SOx thé hién trong so
do 3. Tat ca cac tiéu chi st dung dé danh gia cac phwong phap kiém soat SOx dwoc phan loai la chi
phi

] - Ham Iwong lvu huynh tiéu chi C2 dai dién cho gia tri khi lvgng vi khi dau bi dét chay co

thé cho thay mdrc gidm thwc té ctia ham lwgng Iwu huynh.

Bang 1. Phwong phap kiém soat NOx va dac tinh clia chung.

Phwong phap DPic diém
kiem soat NOx  "c7 2" g Chiphi | Chiphilap | Chiphihoat | Tuditho Khong
NOx gidm | von dat($) doéng hang (nam) gian mé&
(%) ($/kw) nam ($) rong

thém
(m)

Thay dbi thiét ké 25 13 410 9800 25 0

ddng co bén

trong (IEM)

Phun nwéc lién 70 35 10,000 16,100 15 12

tuc (CWI)

Nhién liéu nwéc 50 28 100,000 27,000 15 6

nhi twong FWE

Phun nuéc (bom 50 30 27,000 68,000 25 17

nwdce) tryee tiep

DWI

Dong co (b to) 70 98 86,000 1500 15 8

khong khi am

(HAM)

chon loc gi’élm 95 100 304,500 153,000 15 30

xuc tac chat SCR
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Bang 2. Phuong phap kiém soat SOx va chién lwgc nhién liéu

Phwong phap
kiém soat SO«

Tinh nang

Uu diém

Nhwoc diém

Phwong phap
thay doi (COM)

- Ap dung dé& dang cho tau co hai bé chiva
va bé lang

- Kha nang tuan thd tot cac yéu cau vé phat
thai khi SO« thap dac biét l1a déi v&i tau méi

- Can dud thoi gian can thiét dé xa hét
nhién liéu c6 ham lwgng lwu huynh
cao.

- Tén thoi gian va ton chi phi cho
nhirng con tau chi cé moét két lang.

Thiét ké bé (két)
tach riéng
(STD)

-Tuan thi cac yéu cau phat thai khi SOx
thap.Tinh linh hoat va tiét ki€m chi phi khi
str dung cac loai nhién liéu khac nhau.

- Hoat dong dé dang

- Y&u cau cao vé nhién liéu co ty I&
Iwu huynh thap va chi phi cao.

- Yéu cau thé tich 1&n dé chra cac
két chira riéng dwi tau

- Chi phi cao khi mang nhiéu nhién
liéu

Pha trén nhién
liéu trén tau
(OFB)

- Khéng yéu cau cac hé théng 6ng va bé
chtra kép (két chira).

- Gidam 1,5 % ham lwgng Iwu huynh.

- D& dang lap dat

- Thém khéng gian dé chra dau
diesel

- Phai dao tao bd xung tay nghé van
hanh

- Kiém tra thuwéng xuyén va an toan.

Hé théng lam
sach khi thai
(EGCS)

- Lam gidm phat thai khi SO« 1én t&i 98 %

- Khi théj sach hon so v&i nhién liéu dwoc
chwng cat (nhién liéu ci)

- Kinh nghiém van hanh don gian

- Thay thé bo giam thanh béng céc loai may
hién dai

- Yéu cau khéi lwong khéng gian 16n.
- San xuét ra bun co tinh a xit

- Xay ra cac van dé vé &n mon

- chi phi l3p dat cao.

c. Bwéc 3: Banh gia cac lwa chon thay thé
Theo tiéu chi lwa chon kiém soét khi thai, viéc ra quyét dinh cla chd tau dwoc hinh thanh
b&i phwong trinh ma tran 1

Ci....Cj...... Cn

A1
Xi11...X3j.....X1n

D= A
I Xit.... Xij...o.Xin
Am X1 Xmj.....Xmn

Trong dé: m: thay thé kiém soat Ai (ttr 1+ m)

n: tiéu chi lwa chon Cj (tr 1 + n)

X: gia tri danh gia chi dwoc lay tr div liéu

j : la mot muc tiéu khach quan hoac chi quan.
Vi du: C 1a d6 kho van hanh trong kiém soat SOx cu thé. Vi vay phai dwa ra hiéu suét twong doi (
AHP) khi danh gia phwong phap kiem soat khi thai dé giai quyét van de

)
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d. Bwdc 4 : Chuén hoa céc gia tri trong ma tran TOPSIS. Ma tran dwoc Iva chon 1 dwoc chuan
hda dé cac phan t&r khéng c6 don vi, nham muc dich cho phép so sanh dé dang hon gitra cac tiéu
chi.
Mot phép bién ddi véc to dwoc st dung dé chuan héa cac gia trj danh gia:
—__ Xy
Tij = 7= (2)
it 1 X
Véii=1,2...m vaj=1,2....n, trong dé rij la mét gia tri chudn héa ctia X j
Trong sb clia méi tiéu chi dwoc wéc tinh clia chuyén gia sao cho phan anh dwoc yéu cau
cla cha tau.
Mat khac sw lwa chon c6 thé thay dbi do yéu cau méi trwéng hoat dong cla tau.
Khi cac trong sb clia tiéu chi duoc xac dinh thi ta s& dwgc ma tran dwoc chuan hoa theo trong s6
v&i cac gia tri chuan.

7, veij=12..n (3)

Trong d6 : wj 1a diém s tién ich trung binh do cac chuyén gia chon cho trong sé cla C;
e. Bwdc 5 Xay dwng cac gidi phap ly twéng tich cwc va ly twédng tiéu cuwc
Giai phap ly twéng tich cuc ( ISP). La véc to lién quan dén diém sb chuén héa tbt nhat cho tirng
tiéu chi.
Giai phap ly twéng tiéu ctrc (ISN) 14 vec to' lién quan dén diém binh thuéng héa tdi té nhat cho méi
tiéu chi
ISP = [ vit,...,vi*,..., Vn']
ISN=[v1,..., V[,..., Vn] (4)
V&i vi* = arg.max; v
Vi = arg minvij,

Khi Cjla mét tiéu chi lgi ich
V&i vi* = arg minivi, khi Cjla mgt ti€u chi chi phi

Vi = arg.maxi Vi
f. Bwoc 6 : Khoang cach tir cac Iwa chon giai phap thay thé cho cac giai phap ly tuwdng tich cwe va
tiéu cwe. Sy khac biét gitra cac gia tri vij va vj*, v co thé do bang cac bién phap phan tach si*va s
dbi voi phwong phap kiém soat khi thai nhat dinh.

2
n + P
s’ :\/Zj—l(vij_vj) Vé&ii=12....,m (5)
_ n — 2 L
S = Zj:l(vij =V, ) Voii=1,2....m
Gié tri cGa si* thAp hon va gia tri cla si cao hon la chi ra phwong an thi i gan vai gidi phap ISP va
xa hon vé&i gidi phap ISN.
g. Buwéc 7: Tinh toan sy twong ddng véi gidi phap ly twéng tich cwe (ISP)
Dé& danh gia xép hang cac ky thuat kiém soat khi thai, chi s6 vé dd kin twong dbéi dwa trén
cac bién phap tach dwoc kham pha phat trién
5
Cli = # (6)
S +S,

Cac ky thuat diéu khién c6 thé duoc xép loai theo thir ty tang dan clia chi sb Clila chi s6
do do gan twong doi dwa trén cac chi so Iwa chon cu thé ISP hay ISN.
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Cli ndm trong pham vi tw [0,1], trong do sbé

“0” sé& chi ra ring lwa chon thay thé twong rng

la tdi té nhat ( kém nhét) : ISN va sd “1” 1a chi ra Iwa chon thay thé t6t nhat ISP ta cé cac so dd

CAC BUOC CHINH

HOAT BONG HOTRQ

1.Xac dinh lwa chon thay thé

v

2..Xac dinh Iwa tiéu chi

A Ao il 1 a':* [

3.Danh gia cac phuwong an

v

4. Chuén hoa cac gia tri trong ma tran

TOPSIS
¥

5.Xay dwng cac giai phap ly twéng tich

cuwc va tiéu cuc

6. Tinh toan khoang cach tw giai phap
thay thé dén cac giai phap ly twéng tich

clre va tiéu cwre.

7. Tinh toan mlrc d6 gan gii va wu tién
cla cac phwona an

So dd 1: CAu truc

Co s& dir liéu
(nandn thana tin)

D liéu chinh

4

S dung AHP dé thuc hién
danh gia theo cap dbi voi cac
thiét bi lién quan dén tiéu chi
chu quan

St dung AHP dé thuc hién
danh gia theo c&p dbi véi cac
thiét bi lién quan dén tiéu chi
chl quan

clla phwong phap

So db 2: :
chi phi vén ($/k N
— ip (S/kw) C,
L N
chi phi lap dat C2
" ($/kw) g
Nhém chi
phi —
—— chi phi hoat déng hang ndm C N
3
L ($/kw)
Tiéu chi — Khéi lugng thé tich chiém dang CN
khi 1&p dat thiét bi mai (m?) 4
—»| Giam NOx (%) ‘ CsN
S -
Nhom Igi ich
Tudi tho ctia hé N
théng khi 1ap dat — — Cs
(ndm)
So d6 2: Céc tiéu chi dwoc str dung dé danh gia cac phwong phap kiém soat NO«
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S0 dd 3

—| chi phi vén ($/kw) > C.
. s
——3 Hamlwong lwu — C2
huynh (%/mm)
Tiéu chi
Mét nang luc van » C3
chuyén hang héa
Yéu cau bao tri Cs

Kho khén trong —| C5°
hoat déng khai thac

Nhu cau cung cap
LSFO trong SECAs

Ce®

\ 4

\ 4

So dd 3 : Cac tiéu chi dwoc st dung dé danh gia cac phuong phap kiém soat SO«
4. Nghién cru cac trwo'ng hop
- D& chirng minh phwong phap chon phwong phap kiém soat khi thai ctia tau bién
thi cac théng tin dir liéu dé danh gia cac tiéu chi bang trong so tir d6 danh gia hiéu suat
cula tirng phwong an cua tiéu chi.

- Tiéu chi dwoc Iwa chon dau tién va sau d6 dwoc can nhic Iwa chon .

- Cac di liéu thong tin duoc thu thap tir cac nghién cteu trede d6 va phong van
cac chu tau la nhirng nguoi dwoc dwa ra quyét dinh khi ap dung cac cong nghé kiém soat khi
thai NOx, SOx trong khi dat hang con tau méi hoac stra chira va hoan cai hé thdng trén tau ca.

1. Phén tich céc ky thuat kiém soat NOx

Xac dinh cac lya chon va tiéu chi lién quan dén cac k¥ thuat kiém soat NOx, ma
tran TOPSIS duwoc phat trien bang phwong trinh 1. Ta cd bang 3 trong dé cac div liéu ttr cac
nguon thu thap dwoc mét cach khach quan dwoc trich dan trong bang 1 phan 3

CcN CN CaN CaN CN CeN
AN 13 410 9800 0 25 25
AN 35 10,000 16,100 1,2 70 15
AN 28 100,000 27,000 6 50 15
AN 30 27,000 68,000 1,7 50 25
AsN 98 86,000 1500 8 70 15
AN 100 304,500 153,000 30 95 15

T st dung phuwong trinh 2, ma tran cé thé dwoc chudn hda nhw bang 4 sau:

cN CN CaN CaN CsN CeN
AN 0,089 0,001 0,057 0 0,160 0,539
AN 0,024 0,030 0,094 0,038 0,448 0,323
AsN 0,191 0,300 0,158 0,189 0,320 0,323
AN 0,205 0,081 0,398 0,054 0,320 0,539
AsN 0,669 0,258 0,009 0,252 0,448 0,323
AN 0,682 0,914 0,897 0,947 0,608 0,323

Cac trong sd lwa chon cla sau tiéu chi dwoc xac dinh béi cac chuyén gia nghién ctvu nhw
Wi
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i=1.2,...,6)={0.205, 0.159, 0.182, 0.114, 0.136, 0.204}

M6&i chuyén gia dwoc giao mot vai trd quan trong nhw nhau trong viéc wéc tinh
trong sé cua 6 tiéu chi.

Céc trong sb lwa chon dwoc dua trén sé thich cla cac bén lién quan nhw chd tau,
moi trudng hoat ddng, k¥ thuat.... Ma tran chuan héa sb c6 cac trong sé 1a béng 5 nhu sau:

CcN CN CaN C4N CsN CeN
AN 0,018 0 0,010 0 0,022 0,110
AN 0,005 0,008 0,017 0,004 0,061 0,066
AsN 0,039 0,048 0,029 0,022 0,044 0,066
AN 0,042 0,013 0,072 0,006 0,044 0,110
AsN 0,137 0,041 0,002 0,029 0,061 0,066
AsN 0,140 0,145 0,163 0,108 0,083 0,066

Khi ta str dung cac phwong trinh 4 — 6 chi sd dd gan twong déi cho cac lwa chon thay thé
thi dwoc tinh toan thé hién bang dwai ( bang 6). Khi cé cac gia tri Cl cang Ién thi thtr hang cta nd
cang cao.

- AN (phun nwéc lién tuc ( bom nuwéc lién tuc) la phuong phap kiém soat NOx ly twéng
trong phan tich nay, sau dé dén AN, tiép theo 1a As\.

- AN (sra d6i , hoan cai beentrong dong co)

- A&V (chon loc khtr chat xtc tac) 1a lwa chon kém hiéu qué nhét.

Bang 6:
Gia trj Cl Cép
AN 0,010 2
AN 0,017 1
AsM 0,029 4
AN 0,072 3
AsM 0,002 5
AgM 0,163 6

Vay lwa chon phwong phap kiém soat NOx mot phan dua trén y dinh cla cac cong ty khi st dung
tau cua ho. Khi trong Ivgng cua CsN NOx giam tang wu tién cho SCR tang theo sau phwong phap
CWI va HAM. Mac du két qua nghién ctru tir treong hop nay da dwoc lwa chon tot nhat dé kiem
soat NOx la phwong phap CWI.
- Phuong phap CSR lam cho viéc kiém soét khi thai NOx tr& 1&n nghiém ngat hon trong
mot sO
Vung hoat ddng clia tau dac biét do yéu cau tlr cac nwéc cod vung bién hoat dong cla tau.
- Ngoai ra, sy cai tién gan day clia cong nghé CW trong viéc giam thiéu NOx tir mirc gidm
30% trong nam 2000 xudng 50% + 70% cé hiéu qua thwc té rd rang.
2. Phan tich cac phuong phap kiém soat SOx
) - Viéc lwra chon cac phuwong phap kiém soat SOx phai tuan theo mét quy trinh
giong nhw viéc kiem soat NOx trén cac tau, mac du viéc st dung thong tin di liéu la khac nhau.
- Cac phuong phap danh gia phan tich kiém soat NOx la dwa trén dir liéu thong tin
khach quan con cac danh gia kiém soat SOx la dwa trén cac tiéu chi chd quan ( bang 2)
) - Dé dwa ra mét tiéu chi danh gia cu thé, thi viéc danh gia hiéu suat twong déi ctia
bdn phwong phap kiém soat phat thai khi SOx dwoc thé hién & bang 7 nhw sau:

A1S Ao’ AsS Ags
A1S 1 0.5 0.33 0.33
A2® 2 1 0.65 0.7
As® 3 1.54 1 1
A4S 3 1.43 1 1

Viéc giai thich cac gia tri trong ma tran 0.5, gia tri & hang d4u tién va co6t thi hai chi ra rang di voi
do kho khan trong van hanh cla Css.

A:® (COM) dé gap doi so voi A (SID), st dung ky thuat AHP danh gia hiéu suat twong ddi xi; (i =1,
2..,4;j = 5) cia phwong phap kiém soat SOx c6 thé dwgc tinh bang {0.111, 0.223, 0.333, 0.333} v&i
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ty 1& théng nhét ctia danh gia nhd hon 0.1. Tlr d6 cho thdy so sanh cép Ia phu hop va két qua la
chép nhan dwoc. Theo cach tuo’ng tw ttr ma tran TOPSIS ta Iay dwoc xijvoixij (i=12,..4;j=
3,4,5,6). Trong khi cac danh gia cla cac thay dbi lién quan dén Cis va Czs 14 4y tir ngudn théng tin,
d@ liéu khach quan ta c6 bang 8

Ci® C2® Cs® C4s Cs® Ce®
A 0 1.5 0.286 0.1 0.111 0.462
Az’ 115,000 1.5 0.286 0.2 0.223 0.154
As® 75,000 1.5 0.428 0.4 0.333 0.307
Ag® 900,000 0.135 0 0.3 0.333 0.077

St dung cac phuong trinh (2) — (6), khi cac quyén Iwa chon dwoc phén bang nhau dé gan cho 6
tiéu chi, cac chi sé gan giii clia cac phwong phap kiém soat SOx cé thé tinh theo cach tinh twong
tw nhuw cach phan tich k§ thuat kiém soat. NOx ta cé két qua nhw bang 9:

Gia tri Cl Cép
Al 0,569 2
A2® 0.596 1
As® 0.453 4
Ag® 0.501 3
- Vay phuwong phap kiém soat tét nhat 1a Azs ( thiét ké két (bé) tach riéng). Trong khi dé

phwong phap kém hiéu qua nhét 1a Ass ( pha trén nhién liéu trén tau).

- Theo cac phuong phap kiém soat SOx thi phwong phap COM va STD 1a hai lwa chon wu
tién tuy thudc vao tuyen dwdng hanh trinh ma tau di qua.

- Khi tau clém vao SECAs thi SID thuong dwoc ap dung. Trong khi COM thwong duoc coi
la cach lwa chon tot nhat khi tau hanh trinh trén cac khu vuwc bié,n bi kiém soat it hon. Diéu nay
duwoc thé hién rd khi A2 dwoc wu thich st dung khi ting trong sé lwa chon C2

- EGCS khéng duoc st dung canh tranh tét nhuw COM va SID do chi phi von dau tw cao va
kho van hanh trong viéc x& ly dw lwong khi thai tai cac bén cang va clra sdng ( do yéu céu clia cac
cang, clra song tuan tha theo Marpol phu luc VI stra ddi phai cé phwong tién tiép nhan san pham
cudi cung clia EGCS khi tau ghé vao).

- EGCS co kha ngng phd bién ’VI cac tau hién dai nhw tau khéach, tau dong m(yi c6 trang bj
hé thong EGCC, vi hé thong nay c6 thé dap trng cac yéu cau quy dinh nghiém ngat ve khi thai
ngay ca khi dot HSF (dau nang ) ré hon so véi dot LSF ( dau nhe) dat hon.

5. Két luan

. Qua viéc so sanh va phan tich chiing ta sé dwa ra cac phwong an chon loc do chu tau, chu
dau tw lwa chon nhw sau:

- Gidm xuc tac chon loc va dong co khong khi am 1a nhing k¥ thuat manh nhat dé giam-
phét théi khi NO‘X trong dé khi bom nuwdéc lién tuc la Iwa chon tot nhat tai thdi diém nay khi tinh dén
van dé chi phi dau tw.

- Thay d6i phwong phap va thiét ké két (bé) tach biét dwoc cho la lwa chon tbt dé kiém
soat phat thai khi SOx tuy thuéc vao khu vc hanh trinh ma tau di qua.

-Hé thdng lam sach khi thai cé thé tré nén duoc ap dung pho bién hon khi cac gidi han
yéu cau vé phat thai khi lwu huynh tré Ién chéat ché trong twong lai gan.

- Mb hinh dwoc xay dwng két hop gitra cac kj thuat TOPSIS va AHP nham diéu chinh sy
phat trién sw phat xa cta khi thai.
- AHP duoc str dung dé danh gia viéc st dung cac giai phap thay thé lién quan dya trén
thong tin di¥ liéu khach quan (chuyén gia) va chd quan ( chd dau tw — cha tau).
- Yéu cau trong MARPOL 73/78 phu lyc VI stra ddi vé viéc kiém soat phat thai khi NOx va
SO« tét nhat dwoc néu ra , dwoc ap dung cu thé trong hai nghién ctru dworc trinh bay trong bai viét
thé hién & bang 1 va 2 .
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QUY TRINH CONG NGHE LAP EP CHONG CHONG KHONG THEN
TECHNOLOGY PROCESS OF ASEMBLING THE KEYLESS PROPELLER
Pham Quéc Viét
Khoa M4y tau bién, Trweong Dai hoc Hang hai Viét Nam

Tém tat:
L3p rép chong chéng khéng then doi héi phai cé quy trinh céng nghé kiém soét chét ché dé
dam béo dat duoc ma sét can thiét, nhung khéng tao tng suét vurot qué giéi han vét liéu cu
chong chéng va khéng lam nut ci Moay o chong chéng. Bai bao trinh bay huéng dan ky thuéat
khi I3p rép chong chéng khéng then.

T khoa: quy trinh cdng nghé, chong chéng khéng then,

Abstract:

The keyless propeller assembly requires a strictly controlled technology process to ensure the
necessary friction is achieved, but does not create stress beyond the vane material limit and
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does not crack Moayo. The article presents technical guidelines when assembling

keyless propeller.

Keywords: technology process, keyless propeller.
1. Dat van dé

Ky thuat s dung chong chéng khéng then cé wu diém hon so véi théng thuéng la khéng lam
tang ng suat & dau ranh then, do vay truc tré Ién khde hon va kha ndng chéng lai ng suat mai
I&n. Khi I&p ép chong chéng vao cén truc, ma sat bé mat 1ap ghép gitka Moay o chong chéng va con
truc phai da Ién dé khong trwot gitra hai bé mat khi truyén md men Ién. Co sé tinh toan theo Ly
thuyét ctia Lame dwoc thye hién dé ma sat can thiét c6 duwgc khéng vuot qua tng suat vat liéu ché
tao gan cl chong chéng va 16, hodc lam nit cti chong chéng béi ép né qua sau vao phan cén truc.
Viéc kiém soat qua trinh 1&p rap hiéu qua béi st dung thiét bj thao tac thdy lwc va cac
s6 lieu do 14y dwoc vé lwgng chong chéng bi ép vao con truc. Viéc ép chong chéng phai dwoc tinh
toan va thao tac chinh xac d& dam bao dat dwoc ma sat can thiét, nhwng khong tao (ng suét vwot
qua vé&i vat liéu ct chong chéng va khong lam nt cii Moay o chong chéng.

So v&i mbi ghép cé then thi méi ghép khong then cé cac wu diém co ban sau:

- Giam kich thwéc truc chong chéng va chi phi gia cong chi tiét: Kich thwéc téi thiéu cla truc chong
chéng phan dau to clia con chong chéng tinh theo Qui pham sé gidm dwoc xap xi 4%. Chi phi gia
cong gidm do khdng phai gia cdng then va ranh then Ia nhirng chi tiét doi hdi dd chinh xac cao trong
gia cong. Ngoai ra viéc giam dwong kinh truc cling dan t&i gidm chi phi gia cong.

- C6 db tin cay cao trong thyc té khai thac: C6 rat it sy cb lién quan dén méi ghép khong then
duoc ghi nhan so véi mbi ghép c6 then, tinh ca vé sé lwong va ti lé.

Néu xét vé khia canh an toan va hiéu qua kinh té 1au dai thi wu diém I6n nhat cia mdi ghép
khéng then la tranh dwoc nhivng sw ¢d do hién twong tap trung trng suét tai ranh then dan dén nat
truc lam gidm 4o tin cay trong qua trinh khai thac.

Chinh do nhitng wu diém nhw vay ma médi ghép khdng then ngay cang chiém wu thé so voi
cac mbi ghép khac. Théng ké cho thay phan I&n chi tau khi dat hang déng méi tau hang c& 1&n déu
lwa chon s dung chong chéng khéng then, sé lwong tau hién dang s& dung mdi ghép tang I1én
nhanh chéng. Doi tau do NK phan cip hién nay c6 t&i 80% tau hang c& I16n (khoang trén 4000 tau)
st dung chong chong khong then [4].

Trong thwc té hién nay viéc tinh toan, thi cong Iap rap chong chong khong then thwong doi héi
trinh d6 cao. Ky thuat nay hién nay & Viét Nam chu yéu moi chi trng dung trén cac tau véi thiét ké
va hwéng dan ky thuat cua nuwoc ngoal Chinh vi thé, van dé nghién ctu dé ra quy trinh Iap ép voi
nhirtng hwéng dan ky thuat cu thé, dé 4p dung sé mé ra kha nang chd dong cho cac thiét ké tng
dung k¥ thuat nay tré nén phd bién hon.

Qua nghién ctru, tham khao va thyc hanh. Tac gid nhan thdy quy trinh nay hoan toan phu hop
véi hwéng dan ctia Bang kiém Viét Nam [2], hon nira qua trinh thuc hién 13p ép dé ap dung va cho
hiéu qua chinh xac.

2. Phwong phap cong nghé lap ép Chong chéng khéng then.

2.1. Céc diéu kién tinh todn theo quy pham Dang kiém:

Gidi han d6 con cla truc chong chong khong vwot qua 1/15;

Hé sb ma sat ctia cap l1ap ghép s dung trong cac cong thtre ¢ gia tri u= 0,13 déi voi vat lieu cla
Moay o chong chéng 1a hop kim ctia ddng va phwong phap I&p ép bang thuy luc.

He sb chong trwot & 35°C = 2,8;

Cac trang thai nhiét d6 gi¢i han la 0°C va 35°C [3].

Vat liéu cl chong chong la loai cé trong bang 3/7.3 TCVN6259-3: 2003 hoac cac vat liéu twong
dwong [2]

Bé mat tiép xdc con chong chong phai dat 3o bong cao va dién tich tiép xdc téi thiéu véi con truc
phai > 70% dién tich tinh toan ly thuyét nhung khéng duoc c6 cac vung khéng tiép xuc lién tuc xung
quanh chu vi hoac kéo dai theo chiéu doc cdn khi lap ép.
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Tién hanh tinh toan lap bang céc gia tri Chiéu dai Idp ép nhé nhat L1 va Chiéu dai ldp ép Iom nhét
L2 phu thudc vao nhiét dd theo hwéng dan cia Dang kiém [2].
2.2. Xéc djnh chiéu dai lap ép téi wu:

Troqg qua trinh 1&p rép chong chépg, viéc tinh,xéc dinh dwoc chinh xac cac gia tri A d,éi lap
ép nhd nhat (L1) va do dai lap ép lon nhat (L2) thi moi ghép dwoc coi la thoa méan khi d6 dai lap ép
thwe té L nam trong khodng (L1, L2). Nhwng qua thwc nghiém, dac biét la qua cac nghién clru ve
hién twong trwot clia chong chdng, vira tinh dén cac sai so co thé cd trong cac phép tinh toan va do
dac cling nhw viéc thao Iép tronglqué trinh stra chira sau nay, cho nén Hiép hoi dong tau Nhat Ban
dwa ra khai niém do dai lap ép to6i wu (Lt), gia tri nay dwoec tinh toan va diéu chinh trong qua trinh
thlr nghiém nhuw sau:

Lt=L1+o(L2 —L1) mm; V¢&io =0,3+0,35

Thuc té gia tri do dai lap ép tdi wu nay dam bao theo yéu cau, dong thoi cling nang cao tinh
an toan cho cap lap ghép khi ép va khi truyén mé men xoan cling nhw nhan luc day [1].

3. Quy trinh céng nghé lap ép.
3.1. Co’ s& xay dwng qui trinh:
Qui trinh dwoc xay dwng trén cac co sd:

- Nghién clru cac phwong phap tinh toan I&p ép chong chéng khong then hién tai dang dwoc
(rng dung trén thé gi¢i va & cac cong ty dong tau Viét nam.

- Xay dwng qui trinh 1&p ép sao cho dé dang ap dung thuc té.

- Xay dwng cac dd thi va bang tinh cac do dai lap ép, do I&n cta luc 13p ép can thiét.

- Mét sé tinh hubéng cé thé xay ra trong qua trinh thwc hién I&p ép chong chong, cach phan
tich nguyén nhan, danh gia va phwong phap x& ly tai hién treeong.

- Vé mat cong nghé: Trén co s& di sau tim hiéu vé qui trinh cong nghé I1&p ép hién dai, gia tri
chiéu dai lap ép tdi wu va tinh toan lwc ép can thiét [1]. Cac qui trinh cong nghé I&p ép nay da duoc
thwee hién tai cac nha may dong tau hién dai cia Nhat Ban ( Cac Cong ty trong tap doan dong tau
Shin Kurushima Group - SKD) va cac Cong ty dong tau & Viét Nam nhuw: Céng ty dong tau Bach
Pang, cong ty dong tau Ha Long, cong ty dong tau Nam Triéu...

3.2. Trinh tw thurc hién I1ap ép:
Viéc I&p ép chong choéng khang then vao truc chong chéng bao gém 02 céng doan co ban:
Céng doan Idp kho: Lap kho la qué trinh 1&p ép chi s dung lwc ép theo hwéng doc truc.
Muc dich clGia céng doan nay nham vé dwoc dudng thang 1ap khd dé xac dinh 02 tri s6 co ban:
Xac dinh diém 0 thuwec té;
Xac dinh hé s6 ma sat khi I&p kho pr.
Céng doan ldp wot: Lép wét 1a qua trinh 18p ép s dung ca lwc ép theo hwo’ng doc truc cung va&i sy
tro giup cla ap lwe dau duogc dwa vao cac ranh dau & bé mét trong clia cu chong chong V&i bién
phap nay sé chuyen hé sb ma sat cla cap l&p ghép ur=0,1-0,2 sang hé so ma sat cla diu pd =
0,02. Muc dich cla qué trinh nay 1a day ci chong chéng dén dé dai lap ép tbi wu.

Noi dung Qui trinh céng nghé 13p ép chong chéng khéng then:
Buwéc 1: Chuan bi cac dung cuy, thiét bi chuyén dung, co ban gém:

- Pa lang nang ha: Can clr vao trong lwong clia chong chéng dé chon tai trong cua pa lang.

- Kich thay lwc hodc Pai 6¢ chong chéng chuyén dung.

- 02 ddng hd so cuing bd chan dé ga l&p.

- Bom dau thuy lwc: Di kém theo chong chéng do nha ché tao cung cép

- Céac duwdng bng thuy lwc: Di kém theo chong chéng do nha ché tao cung cép.
Buwdc 2: Kiém tra va vé sinh cac bé mat 1ap ghép

Trwdc khi tién hanh Iap ép, cac bé mét 1ap ghép da duoc ra dong bd trude khi xuét xwdng dé
thoa man dién tich tiep xuc gitra con truc va cdn Moay o chong chong khdng nhé hon 70% dién tich
tiép xuc tinh toan theo ly thuyet (s dung son mau kiém tra). Dac biét la khong chap nhan co6 dai
khong tiép xuc doc theo dwdng sinh hodc c6 dai khong tiép xtc vong quanh chu vi. Viéc kiém tra
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nay do can bo Kiém tra chat lwong va Bang kiém vién hién trwdng tai noi thue hién ra ddng bo kiém
tra va xac nhan.

Trwde khi tién hanh cho I&p, kiém tra lai xem cé vét xwéc rd do qua trinh van chuyén gay ra
trén ca 2 bé mat trong clia ci va b& mat con truc. Dac biét d& y kha néng lot cac di vat vao cac bé
mat trong qua trinh 1p rap. Vé sinh sach 1&p dau bao quén nham muc dich ddm bao hé sé ma sat
thwe t& gan nhét vai tri sé pr tinh toan.

Budc 3: Ga cac dung cu

- Gé& cac dung cu theo so dd dwdi day
X9

Déng ho so
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Hinh 1. Sor d6 gé lap ép Chong chéng khéng then

- Béi voi cac tau sEP‘dung ngay E-cu chong chéng lam kich thuy e viéc ga lap sé don gian
hon. Chu y viéc ga dong ho so & hai bén phai trai, chan ttv tinh cta cac dong ho so phai twa trén be
mat truc (khdng twa vao bé mat sau cla cl 6ng bao)

- Lép dwdrng dau thay lwc D.

- X& khi cho hé théng dau thay lwc.

Lwu y: - Ga céc thiét bi trén hoan thanh trwde khi lap ép mot thoi gian sao cho nhiét d6 cua cu chong
choéng (Cb) va nhiét d6 truc (Cs) dong nhat (Cb = Cs), dieu nay cling phu hgp vé&i tri s6 nhiét d6 clia
céac cong thirc tinh cia cac Qui pham.

- Lap du cac chi tiét phia trwéc ca chong chéng nhw: bd 1am kin phia sau, vanh dém, gioang
kin cén v.v...

Bwdc 4: Tinh cac tri sb L1, L2, Lt,

Do nhiét d6 Cb, Cs. Thong thudng do ca Cb, Cs & 04 vi tri Trén- Duoi- Phéi: Tréai sau d6 lay
gia tri trung binh. Néu cac gia tri nhiét do & cac vij tri khac r)hau nhiéu (vi du do chié}J sang cla mat
trovi) thi lay theo hwéng an toan chong trweot, co nghia la lay gia tri nhiét @6 nho nhat cta cu chong
chong va gia tri nhiét d6 Ion nhat cua truc chong chéng. Viéc ga lap trwéc mot thoi gian dai lam cho
tri sO Cb = Cs nén twong dwong vai gia tri clia nhiét d6 trong cong thire tinh cta IACS [3].

Thay céc gia tri nhiét dd dé tim cac d6 dai l&p ép L1, L2, Lt twong tng [1], lap bang.
Buwéc 5: Ep kho (Dry fitting)

Nang ap suét dau D 1én mét tri s6 nhéat dinh. D6 Ion clia ap suét dau D phu thudc vao tai trong
ép dv tinh trc la phu thudc vao d6 I&n clia bé mat tiép xuc. V&i cac chong chéng bé (D < 4m) lyc
ép vao khoang 20T, v&i cac chong chéng I&n (D> 6 m) khoang 50T.

Chinh gia tri cac déng hd so vé 0. Khi ap suét dau D déa 6n dinh, chinh kim 02 dong hé so vé
vi tri 0; Danh dau diém 0 vao db thi 1ap ép.
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Tang ap suat dau D Ién d&u dan tirng bac khodng 20T-50T va doc cac gia trj thay dbi twong
ng & cac déng hd so, cach chon buéc nhay ciing twong tuw.

Cac két qua duoc ghi twong trng véi cac diém trén db thi. Muc dich ctia cong doan nay 1a xay
dwng dwoc dwdng thang 1&p ép khd nén chi can khoang 04 diém 1a da.

N6i cac diém vira tim dwoc dé vé dd thi ép khd (Hinh.2) va kéo dai cét truc hoanh dé xac dinh
diém 0 thuc té.

Ap sust dau

Buang lap ép kho
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=— Biém 0 trén ding ho so Chiéu dai lap ép

Hinh 2. Dich chuyén cta ctu chong chéng trong qué trinh ép khé
. Xac dinh do dai l&p ép trong qua trinh ép kho: Do dai nay bang tgz)ng Cl]a‘df) dich chuyén cla
dong ho so cong véi khodng cach tir diem 0 thye té dén diém 0 ly thuyét trén dong ho so.
Tinh hé s6 K (ton/mm) bang ti s6 gitra Ic ép kho (tons) va d6 dai 1ap ép trong qua trinh ép
kho (mm). Lwe ép tinh bang ap Iwc dau nhan véi dién tich kich thuy Iwe (chd y qui doi don vi ra tons).
Xac dinh hé s6 ma sat kho pr:
Khi da co hé s6 K, dwa vao ban tinh toan hé sé ma sat khé dé xac dinh pr. Néu ur c6 gia tri tr
0,1- 0,2 nghta la viéc lap ép binh thudng.
Truong hop pr khong nam trong khoang (0,1- 0,2) phai xem xét lai than trong. C6 hai kha
nang cé thé xay ra:
- Néu pr <0,1: Viéc vé sinh bé& mat chwa sach, con sét dau bao quan trén cac bé mat l1ap
ghép.
- ur > 0,2: C6 hién twong ket gitra cac bé mat 1ap ghép.
Khuyén céo: C6 thé pha| thao chong chong ra dé kiém tra lai bé mat cap Iap ghép va I3p lai.
Muén thdo chong chéng ra & cong doan nay thi thdo dwéng dau D déng thdi néi E-cu chong chéng
va ting dan &p luc dwong dadu W cho dén khi chong chéng 16ng ra.
Buwéc 6: Ep wot (Wet fitting)
- Giam ap suét dau D vé 0; Lap dwong dau W; Tang ap suét dau D va W Ién déu dan tirng
bac khoang 20T- 50T va doc cac gia tri thay déi twong rng & cac dong ho so; Khi dat d6
dai lap ép toi wu Lt thi dirng lai. Khoa dwdng dau D.
- Giam ap luc dau W dén 0 va mé& dwong xa hét dau W; Doi trong thdi gian 5- 10 phat.
- Giam ap lwc dau D téi 0 va theo ddi xem chong chéng ¢6 b tréi ra khéng.
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=— Biém 0 trén déng hé so Chiéu dai lap ép
Gia tn dich chuyén ghi trén dong hé so

—

Chiéu dai lap ép tdi uu

Hinh 3. Dich chuyén ctda cu chong chéng trong qua trinh ép
Bwéc 7: Thao E-cu chong choéng, thao kich thuy Iwc, 18p lai E-cu chong chéng (d6i véi cac tau st
dung dai 6¢ chong chéng chuyén dung lam kich thi khéng cé buwédc nay); Xiét chat E-cu chong chéng
bang co & lyc.
Buwdc 8: Lam tiép cac cong viéc con lai: Thao cac dung cu; Lap tiép cac thiét bi cua hé truc nhw bod
lam kin 2 dau cutia ct chong chéng, cac nut bit kin dwdng dau trén ct chong chéng; Bom chét dién
day (m&) vao dau mi bdo vé chong chéng.
Céc bwérc thir va kiém tra sau khi Iap hoan thién:

Sau khi két thic qua trinh 14p ép, tién hanh cac bwdc thir tiép theo dé két thic qua trinh 1&p
ép chong choéng: Do khe hé 18p rap; Thir kin dau; Thi kin con;..

- Do khe h& 1ap rap: Sau khi da I&p xong chong chéng vao truc chong chéng, mét buwédc kiém
tra can phai thuc hién trwdc khi ha thuy la do khe hé gitra truc va bac gbi d& truc. V& nguyén tac,
trwée khi I&p truc chong chéng thi duwéng kinh truc va dwéng kinh trong clia bac da dwoc kiém tra,
do vay khe h& bac truc chong chéng da dwgc xac dinh. Muc dich clia phép do nay la do Iéy mot s6
liéu chudn dé so sanh v&i cac gia tri do trong cac 1an kiém tra truc chong chéng sau nay. Sy thay
ddi gia tri nhw vay cho ta biét & mon clia cap l&p ghép truc chong chéng- bac tryc.

Nhw vay gia tri nay phai dwoc thue hién tai mét vi tri nhat dinh dé sau nay trong céc 1an kiém
tra tiép theo cling sé do tai vi tri éy, gia tri do dwgc sé mang ra so sanh véi gia tri cla [An truworc.

Dé xac dinh vi tri truc chong chéng khi do, thuwérng diing mét vi tri clia canh chong chéng dang
& trén.

S dung dung cu chuyén dung dé do (di kém truc chong chéng do nha ché tao cung cép).
Pwa dung cu do qua 16 do trén bd lam kin va do ca trén va dudi.

Vi tri do va sb lieu do dwoc phai ghi va bién ban.

- Kiém tra do kin dau: Bua dau vao két trong lwc va dién day vao trong éng bao truc chong
chéng, tién hanh quay truc chong chéng (néu co thé), sau dé quan sat tai vi tri cac bd lam kin phia
trwdc va phia sau sao cho khéng cé dau ro lot ra la dwoc.

- Kiém tra va thr kin cén chong chéng: Sau khi chong chéng dwoc l1ap hoan chinh, dwa khi
nén vao cl chong chéng va kiém tra dé kin khit ciia cac giodng lam kin va mi bdo vé chong chéng
bang bot xa phong.

3. Cac sai sot thwong xay ra trong qua trinh thwe hién qui trinh, nguyén nhan va bién phap
khac phuc.

Qua trinh tinh toan va thuc hién 1&p ép chong chéng khéng then 1a twong dbi phirc tap, doi
hdi sy chinh xac, can than, thwéng xuyén giam sat chat ché trong subt qua trinh thyc hién tai hién
trworng dé co thé phan dodn va st Iy kip théi cac sai sét
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Méi quan hé gitra lwc ép va khoang dich chuyén ctia chong chéng 1a tuyén tinh va trén db thi
lwc ép sé la dwong thang theo ly thuyét.

Thuc té 14p ép, khi nang lwc ép véi cac khodng dich chuyén twong ng cla chong chdng cac
diém tim dworc sé tap trung quanh dwong thang la dat dwoc yéu cau. Nhwng cling ¢ moét so trwvong
hop db thi Iap ép khong con la dwdng thang. Piéu nay xay ra cé thé phan doan la do mét sb nguyén
nhan sai sot:

- Cao ra va kiém tra mat con tiép xuc gitra Moay o va con truc chuwa tbt, con nhiéu dinh nho
nhép trén bé mat tiép xuc. Lac nay, khi tang lwc ép giai doan diu chong chéng dich chuyén nhiéu
va dd thj sé thoai, chi yéu chi dé san phng cac dinh nhap nhé. Sau dé db thj sé gay khuc va do
déc tang I&n, ltic nay chong chdong méi ép vao mat con truc va qua trinh 1ap ép mai dién ra.

Luc nay, diém 0 trén dd thj 1a giao diém gitra dwong I&p ép thwc sw. Viéc Xac dinh chiéu dai
ép phai tiv diém 0 nay.

- B& mét I&p ghép co thé bj ket do gia cong mat cén cé bac hodc co vat la trong bé mét Iap
ghép. Luc nay khi tdng lwc ép, db thi Ip ép sé tdng do dbc dot ngot tham tri dwng ding.

Trong trwéng hop nay, néu chiéu dai ép nhd hon chiéu dai ép tbi thiéu (L < L1) thi phai thao
ra dé stra chiva, khac phuc.

- Bé& mat I&p ghép c6 thé bj bién dang do ap lwc vwot qua gidi han chay cla vat liéu Moay o.
Luc nay khi tang lwc ép, db thi Iép ép sé thodi dot ngot.

Trong trwong hop nay, néu chiéu dai ép nhd hon chleu dai ép t6i thidu ( L < L1) thi phai thdo
ra dé stra chi¥a, khac phuc. Xem xét vat liéu, ché tao, can thiét phai tinh lai bang tinh lap ep

- Trong qua trinh I&p ép con mot s trwdng hop dd thi 1ap ép thay déi thanh dwong gap khic
lién tuc. Khi do phai xem xét tdng thé ca qua trinh ga 1ap ép, dung cu do, kich thay lwc...tim ra
nguyén nhan chinh xac, khac phuc thi méi lai tién hanh ép.

4. Két luan

Quy trinh hwéng dan cu thé gitp cho cac can bo k§ thuat, kj s déng mai va stra chiva tau
tién dan t&i thdng nhat hoan toan cac céng doan chuén b, tinh toan, trinh tw tién hanh, han ché téi
da nhirng sai sét. Khi co cac sai sét cling dé tim ra nguy&n nhan va phuwong phap st 1y kip thoi.

Quy trinh céng nghé thi cong trong qua trinh I&p rép ciing déng thoi 1a co s& tham khao cho
nhirng lwa chon vat liéu, cac théng sé kich thwéc trong qua trinh thiét ké dong lwc Tau thay.

Quy trinh nay cé thé lam tai liéu trong giang day, chuyén giao cdng nghé cho cac can bd ky
thuat chuyén nganh thiét ké va cdong nghé May tau thay. Vi thé, mé ra kha nang &ng dung rong rai
mdi ghép khéng then, tiép can nhanh chéng cac tién bd vé khoa hoc ky thuat trong déng méi va stra
chira Tau thay.
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TiNH PIEU KHIEN BU'O'C VA QUAN SAT BU'O'C CUA DAO PONG HE TRUC
TAU THUY
THE CONTROLLABILITY AND OBSERVABILITY FOR VIBRATION OF SHIP’S
SHAFTING SYSTEM

Bui Thi Hang
Khoa Mdy Tau bién, Trwong Pai hoc Hang hai Viét Nam
Tém tat:
Trong bai bao nay xét tinh diéu khién dwoc va quan sat dwoc clia dao dong tuyén tinh ctia hé
truc tau thuy. Két qua phan tich khang dinh vé& cac tinh chét ly thuyét cta tinh diéu khién dwoc
va quan sat dwoc trong dao ddng tuyén tinh ctia hé truc tau thuy.

Tir khéa: Tinh diéu khién dwoc va quan sdt dworc, Hé déng Iwc tau thay,

Abstract:
In this article the Controllability and Observability of linear vibration of ship’s shafting system
are considered. The results give the control theory affirm about these properties for linear
vibration of ship’s shafting system

Key words: Controllability and Observability, Marine Diesel Propulsion System
1. Datvan dé

Tinh diéu khiér] duoc (Controllability) va tinh quan sat dwgc (Observability) la tiéu chuan quan
trong dé danh gia chat lwgng dieu khién [3].

Trong tinh toan thiét ké tau, cac dao déng ctia hé truc tau thay luén la van dé dwoc quan tam
hang dau. D& xem xét vé chat lwong diéu khién dong Iwc hoc cling nhw tién téi viec tw ddng hoa
trong tinh toan thiét ké tau thi can xem xét dén tinh diéu khién dwoc va quan sat dwoc clia dao dong
hé truc.Ta sé& xét cho dao dong tuyén tinh [& md hinh phé bién nhéat dbi véi bai toan dao dong hé
truc tau thuy.

2. Néi dung
2.1. Cor sé vé tinh diéu khién dwoc va quan séat dwoc

Dwa trén cac phwong trinh trang thai...

X (t)= AX (t)+BU (t
(t) ()+ () X (0)=X, [1.1]
Y (t)=CX(t)
Xay dwng ma tran diéu khién
Q. =|B,AB,A’B..,A"'B | [1.2]

Diéu kién can va da dé hé didu khién dwoc hoan toan Ia rank(Qc) = n (Tiéu chuan Kalman 1 [2])

Mét hé thdng duoc goi la quan sat dwoc néu tir cac véc to Y da cé ta co thé xac dinh
duoc cac bién trang thai cia hé théng Y (t) = CX (t)

Xay dwng ma tran quan sat:
2 n-1
QO{CT,ATCT,(AT) CT,...(A) CT—’ [1.3]
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Dk can va da dé hé quan sat dwoc hoan toan la rank(Qo) = n (Tiéu chuan Kalman 2 [2])

Ngoai ra khi xét tinh diéu khién dwoc va quan sat dwoc con cé cac tiéu chudn Hautus xét ddi

vOi gia tri riéng [2]
2.2. Tinh toan xdc dinh cho dao déng hé truc tau thay
2.2.1. Lap mé hinh diéu khién cta dao déng hé truc tau thdy.

Ta di bién d6i mé hinh co toan hoc vé mé hinh khéng gian trang thai cho hé truc:

Xét dao dong tuyén tinh ctia hé truc tau thay. Truo’ng hop téng [quat roi rac hoéa hé truc ta

di t&i hé n khéi lwong va n-1 doan truc ndi co tinh chat can va d6 dan hoi.
Goi:

Chuyén victiankhéiluongla  q(t)=[g, (t)..q, ()] [1.4]
Ma tran quan tinh cta n khéi lwong la:

m, 0
M= [1.5]

0 m

n

Khi d6 theo céac dinh luat ddng lwc hoc ta di dén cac phwong trinh dao ddng hé truc dang ma

tran co dang téng quat véi cac yéu té tuyén tinh.
Md+ Dq + Kaq ="f(t) [1.6]
Trong do:
Cac ma tran Q(t) va q(t) l& ma tran téc d6 va ma tran gia téc cia q

D: la ma tran can

K: Ia ma tran dan hoi (d6 cirng)

f: 1a véc to lwec cwdng blrc; f [f ]
pat: t)=[a,(t).q, (t),6(t)a, ()] [1.7]
U(t)=f(t) [1.8]

Pai lvgng do dao ddng la cac dich chuyén tuyét déi g (t) voi (i = 1...n)
Khidstacs: Y (t)=C.X(t) [1.9]

C=[E:0] [1.10]

nx2n '
V&i: E la ma tran don vi ,0 lamatran 0

Tw do ta co sé co
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Phwong trinh trang thai cGia hé diéu khién trng v&i dao dong hé truc la:

X=AX(t)+BU(t);X(0)=X, [1.11]
Phwong trinh do:
Y (t)=CX(t) [1.12]
Trong d6 : Bién ddi tir [1.6]:
G=-M7'DG-M'Kg+M'f [1.13a]
G=0Qq+Hqg+ Nf [1.13b]
voi Q=-M7K [1.13c]
H=-M"D [1.13d]
N=M" [1.13€]
Taco: A= 0 E} [1.14]
[Q H

Khi xét khéng can H =0

[0 E}
A=
_Q 0 2nx2n

B = 2} [1.15]
_N 2nxn

2.2.2. Xéttinh diéu khién duoc va quan sat duoc cua dao dong hé truc tau thay
Ta c6 hé diéu khién :
X =Ax(t)+BU (t); X (0) = X,
Y (t)=CX(t)
V&i cac ma tran A, B, C xac dinh & trén.

Ta s& dung céc tiéu chuan Kalman 1 va Kalman 2 dé xét tinh diéu khién va quan sat dwoc khi xét
hang cla cac ma trén sau:

Lép Qc:
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{3
oy G

I ErlRE
A’B =
Q H QN +H?2N
AR = QN +H’N
QHN +H(QN+H’N)
0 H
%= i
e . O N n 2 n -2
Ta c6 dinh thire con det[ﬁm}:(_l) (detN)" =(-1) [m.m,..m ] " =0

Vay hang ciia Q.= 2n, do d6 hé la diéu khién dwoc hoan toan.

Lap Qo:

T do: QO:[EE—%}
2nxn

EO .
Ta c6 dinh thirc con: det {6 E} = (—1)n (det E)2 = (—1)n #0"
Vay hang ctia Qo = 2n, do d6 hé la quan sat dwgc hoan toan.

3. Kétluan
Véi cac két qua nghién ctru tinh toan trén ta di dén két luan sau:

- Taco thé xét tinh diéu khién dwoc va quan sat dwoc cho dao dong clia hé truc tau thay theo
phwong phap truc tiép la dwa vao céc tiéu chuan Kalman.

- Hé dao dong tuyén tinh cha hé truc tau thuy 1a cac hé dong lwc tuyén tinh diéu khién dwoc
va quan sat dwoc hoan toan.

- Tl d6 cho phép khang dinh mét co s& khoa hoc ly thuyét cé tinh chat tbng quat ca ly thuyét
diéu khién dbi voi dao ddng hé truc tau thuy.
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- Day la co s& d& mé rong xét tinh diéu khién duoc va quan sat duoc déi voi dao dong hé
truc tau thay khi co cac yéu t6 phi tuyén phat sinh (nhw tw chan, ngau nhién).
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TOAN CANH CUA VIEC CHUAN BJ CHO VIEC AP DUNG NHIEN LIEU CO HAM LUQNG
LUU HUYNH THAP CUA NGANH HANG HAI THE GIOI

OVERVIEW OF THE GLOBAL MARITIME INDUSTRY’S PREPARATION
OF LOW SULFUR FUELS

. Hoang Van Muwoi
Khoa May tau bién, Trurong Dai hoc Hang hai Viét Nam
Email lién hé: hoangvanmuoi@yvimaru.edu.vn

Tém tat:

Bai béo gi6i thiéu toan canh cua viéc chuén bji dé st dung nhién liéu c6 ham lwong 0.5%
m/m lwu huynh cta doi tau vén tai thé gi6i. Pay la sw chudn bij cla tau va tat ca cac bén lién
quan trong nganh nham thuc hién phu luc VI cia MARPOL duoc 4p dung vao ngay 1 thang
1 nadm 2020.

Tte khéa: Vung kiém soét khi théi, hé théqg lam sach khi thai, nh{'én liéu c6 ham lwong lwu hqynh
cao, nhién liéu c6 ham lwong Iweu huynh théap, nhién liéu tuén tha, Uy ban bdo vé méi trurong bién.

Abstract:

The article presents the overview of the preparation for the use of fuel with a 0.5 % m/m
sulfur content of the world’s transport fleet. This is the preparation of the vessel and all
industry stakeholders for the implementation of Annex VI of MARPOL to be applied on 1
January 2020.

Keywords: Emission control area, exhaust gas cleaning system, high sulfur fuel oil (HSFO), low
sulfur fuel oil (LSFO), compliant fuel oil, Marine environment protection committee.

3. Pat van dé

Ngay cé hiéu luc cla qui dinh kiém soat khi thai SOx tir tau thiy dang dén gan, diéu nay bat
budc cac chd tau phai dwa ra lwa chon la st dung nhién liéu c6 ham lwong Iwu huynh thap hodc I&p
dat hé théng lam sach khi thai cho tau nhadm dat dwoc mirc gidam SOx twong dwong. Tuy nhién &
thdi diém hién tai chi cé khodng 15% sb tau da I&p dat hé thdng lam sach khi thai, sé tau con lai sé
phai st dung diu c6 ham lwong lwu huynh khéng vt qua 0.5% m/m [1]. Sw thay dbi ham lwong
Iwu huynh trong nhién liéu da tac dong dén cac hoat ddong quan ly va khai thac tau. Sw thay di ham
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lwong Iwu huynh rat quan trong va anh hwéng 16n téi cac nganh lién quan nhw dau khi, cung cap
dau, mang lwdi phan ph0| hang héa chéat. Cac co quan lién quan nhw IMO, Béng kiém, Chinh quyén
cang va cac hang ché tao dong co..

2. Sw chuén bj ctia tau va cac bén lién quan trong nganh hang hai
2.1. Sw chuan bj ctia thuyén vién trén tau

T4t ca thuyén vién phai nhan thirc rd rang tau sé bi cAm dbt bat ky loai nhién liéu hang hai nao
¢6 ham lwong Iwu huynh trén 0.5% m/m vao nam 2020. Réng ham lwong lwu huynh cta nhién liéu st
dung trén tau dwoc giao dich trén toan cau khéng duoc vuot quéa 0.5% m/m. Pay 1a mic gidm so Vi
gidi han toan cau hién tai la 3.5% m/m ap dung bén ngoai cac khu vyc kiém soat khi thai dwoc chi dinh.
Tuy nhién gi6i han lvu huynh 0.1% m/m van tiép tuc dwoc ap dung trong cac viing kiém soat khi thai
(Baltic, Bién béc, Hoa ky, EU ...) [2].

Mdi quan tam déi v&i nhivng tau khong I8p d&t hé théng 1am sach khi thai [a loai nhién liéu phu
hop ma tau sé st dung va nhirng dau can gitk trén tau. Vao thoi diém hién tai, cong viéc cp bach 1a 1am
sach hé thdng nhién liéu trén tau ma déc biét 1a cac két chira dau nham tranh rdi ro khi van hanh va rai
ro khéng tuan tha gié¢i han lwu huynh 0.5% m/m do lwong dau HSFO con dw bdi bom hat khéng hét va
dau bam trén thanh két sé& hoa tan. Cach tét nhat 1a mé nap két dé vé sinh tuy nhién khéng phai tau nao
cling c6 thé thwe hién do tau con dang hoat ddng cho nén c6 thé sir dung chat phu gia dé phan tan bun
két hop véi luan chuyén dau gilva cc két vai 1an rdi cho s dung. Qua trinh lam sach két bang chét phu
gia dwoc thuc hién 2 dén 3 1an két hop vai chuyén két thi tién hanh Ian cudi bang cach trang két. Chuan
bi cho viéc trang ket can tinh toan wong dau tuan tha 0.5% lwu huynh va lwgng chét phu gia pht hop
VOi Iucmg dau con lai trong két. Hon hop nay sé duwoc l&c tron khodng 3 ngay dén 7 ngay b&i sw rung
lAc clia tau va cho st dung hét thi c6 thé nhan dau tuan tht 0.5% lwu huynh vao nhirng két nay. Cha y,
diéu chinh trang thai clia tau dé Iwong dau con lai trong két do khong hut dwoc 1a nhd nhét.

Sau khi da nhan dau tuan tha vao cac két da lam sach thi tién hanh lay mau & mét vai vi tri trén
hé thdng nhién liéu (I tri trén tau va dé phan tich tuy vao quyét dinh clia chi s& hivu tau). Tuy tau da
c6 mot sb két chiva dau tuan thd 0.5% lwu huynh nhwng tau phai tiéu thu tat ca dau khéng tuan tha trwéde
ngay 1 thang 1 nam 2020. Cac két diu con lai khac sé duoc 1am sach twong tw (c6 thé tién hanh 2 két
dén 3 két cung mét Iic) va chuyén hoan toan cac két HSFO thanh két LSFO trwéc ngay 1 thang 1 ndm
2020. C4c két Idng va két truc nhat do da tuan hoan chét phu gia tir cac két chiva nén da sach va khong
can vé sinh, cac két overflow va drain phai vé sinh bang tay. Khi trén tau da khong con HSFO thi viéc
ham dau sé& khéng con can thiét vay phai tinh dén sy lam viéc binh thuong cla cac ndi hoi khi xa. Noi
hoi khi x& khong chi tan dung nhiét khi Xa ma con lam mat khi xa dé giam phan ap tao diéu kién thuan
loi cho tua bin tang ap. Vi vay, nodi hoi khi x& van phai vé sinh thwong xuyén ca hai phia, hoi nwédc sinh
ra sé cho vao bau ngwng dé tuan hoan.

Trwdce khi thye hién dwoc cong viée lam sach két ké trén, thuyén vién trén tau phai tinh toan
dwoc lwong tiéu thu nhién liéu cho chuyén hanh trinh dé dap tng c6 it nhat mot két tréng, da thei gian
hoa tron chat phu gia va nhién liéu HSFO, dong thdi phai sw dung nhién liéu da tron sao cho lwong con
lai trong két 14 nhé nhat. Cong viéc tinh Iuong tiéu thu tuy khong khé nhung phu thudc nhidu vao tuyén
hanh trinh cling nhw ving hoat déng clia tau, ngoai ra con phu thuéc vao ngwoi thué tau, cang cung
ng...

2.2. Sw chuén bi cta chu tau[1]

Chu s& hivu tau va cac cong ty quan ly tau ndm rd tinh hinh hoat déng clia tau két hop véi cac
thong tin clia cac nha cung cip dau tuan tha va hda chét... tr d6 dwa ra cac hwéng dan thwc hién dén
céac tau. Chu tau cling dam phan véi nguoi thué tau dé cé thoi gian va diéu kién thuan loi cho viéc vé
sinh két. Dong thoi chi tau ciing sé kiém tra cac két da lam sach dé tranh nhiém ban bang cach phan
tich cac mau thir. Chi tau khéng chi cung clp cac vat dung cho viéc vé sinh két ma con ca cac vat tw
thiét yéu phong tranh rii ro do viéc d6i nhién liéu gay ra. D6i véi nhién liéu tuan tha, cha tau khéng chi
Iwa chon nha cung cép, noi cung cdp ma con ca chét lwgng san phdm dwoc cung cip sé dap (ng tiéu
chuan nhién liéu hang hai quéc t& 1ISO 8217 cho tau. Diéu nay dadm bao vé gi6¢i han t6i thiéu nhiét do

Né6i San Khoa Hoc Khoa Mdy Tau Bién S6 37 - 11/2019 61



diém bén chay ctia SOLAS Ia 60 °C va dd 6n dinh clia dau & luu trie, xt Iy va st dung phai duoc dap
(rng. Ngoai ra con phai tinh dén cac yéu té6 dé nhot, nhiét do, tinh chat dong lanh va ham lwong sap...

Song song v&i chil s& hivu tau thi cac trung tam cung &ng thuyén vién ciing dang réo riét tap
huén cho thuyén vién nhan thirc rd vé ham lwgng Iwu huynh trong nhién liéu dwoc t6 chire hang hai thé
giéi da phé chuan va huén luyén thuyén vién thuc hién cac huwéng dan ctia chi tau. Cac hwéng dan bb
sung cho viéc chuan bi cac két d& nhan dau mai (nhién liéu tuan tha). Cac bién phap an toan nham tranh
tai nan cling nhw lwu tri» cac bang ching vé lam sach két d&c biét 1a huwéng dan ghi sé nhat ky dau (oil
record book), tuan tha qui trinh nhan dau.

2.3. Sw chuén bj cta IMO [1]

Tai thoi diém hién nay, quy dinh 4 phu luc VI ctia MARPOL quy dinh vé phwong tién twong
dwong dwoc phé duyét duy nhat dang dwoc ap dung 1a duy tri viéc st dung nhién liéu c6 ham lwong Iwu
huynh cao ké& hop véi sw dung hé théng lam sach khi thai dé dat dwoc mire gidm phat thai SOx twong
duwong. Cac lwa chon khac da dwoc xem xét, bao g?)m viéc pha trén nhién liéu c6 ham lwgng cao voi
thap & trén tau nhwng phai dwoc phé duyét théng qua qubc gia ma tau treo c. Tém lai ¢ ba tuyén tuan
tha dé la:

S dung nhién liéu tuan tha théng thuwdng ma cu thé 1a dau chung cét cé kiém soat Iu huynh.
Hod&c str dung c&c loai nhién liéu thay thé dap (ng gi¢i han kiém soat ham lwong luvu huynh nhw LNG,
methanol, hydro, nhién liéu sinh hoc va cac loai nhién liéu hda thach dwoc san xuét téng hop.

St dung nhién liéu c6 ham lweng qua gi¢i han nhung két hop véi sir dung EGCS dé loai b 6xit
Iu huynh khai khi thai phti hop véi quy dinh 4 phu luc VI.

Do mang lwéi cung tng chwa dap trng kip cho nén dai da sé cac tau sé lwa chon dL‘mg dau tuan
thad. Vi vay, thang 2 nam 2018 trong cudc hop vé viéc thue hién nhét quan quy dinh 14.1.3 cia MARPOL
da xay dung cac diéu khoan tham chleu Mat s6 tai liéu hwéng dan cung voi stra doi cac phan co lién
quan clia phu luc VI, gia quyet cac m0| quan tam dang dwoc néu ra can s ro rang hon dé& dam bao
théng nhat Chuing bao gdm tén mét s6 yéu t6: Thuc thi, x4c minh ham Ivong lwu huynh, giai quyét viéc
khong s8n co nhién liéu tuan tha va cac khuyén nghi dé giai quyét bat ky méi lo ngai vé tac dong co hai
dbi véi may méc va hoat ddng cuia tau. Nhivng didu nay sé duoc gidi quyét tai nhom lién nganh va cudi
cuing 1a théng qua MEPC 74 vao thang 4 ndm 2019. IMO ciing da yéu cau tb chirc tiéu chuan quéc té
(ISO) giai quyét cac mdi quan tdm vé chat lwong dwoc thuc hién va dadm bao rang tiéu chuan nhién liéu
ISO 8217 Ia phu hop. IMO ciing dang phat trién mét thong sb k¥ thuat co s8n cong khai dé hé tro bd
sung I1SO 8217 hién tai (nam 2017). Lénh cdm van chuyén nhién liéu khéng tuan tha dwéi dang nhién
liéu st dung cho tau (khdng phai la hang héa) duw kién sé cé hiéu luc vao ngay 1 thang 3 ndm 2020 nhdm
tao diéu kién cho viéc thuc thi. Cac ché tai cho viéc khong tuan thi cling da dwoc thdong qua.

2.4. Sw chuan bij ctia cac bén lién quan

Céc co quan dang kiém sé&n sang cung cép hé tro doc Iap trong hanh trinh tlr khi dwa ra giai
quyet dén khi thue hién tirng tiéu chi rdi ro va hoat dong cu the clia tau ma cac cong ty khai thac tau
can danh gia cac chién lwoc tuan tha cua ho, danh gia nay can tach biét véi cac loi ich khac. Dang
kiém Lloyd ciing dwa ra khuyén céo réng dau duéi 0.5% lwu huynh cé thé Ia két qua cla sw hoa
tron d&c biét dan dén mot sb han ché nhuw: Kha nang giai phéng nhiét khong déu trong qua trinh dét.
Hién twong nay bi anh huédng béi ban chét thuc t& cla nguyén liéu hdn hop dwoc st dung.

Cac nha cung cap nhién liéu da c6 san nhién liéu c6 ham luwong lwu huynh cao cho nhirng
tau s dung hé théng lam sach khi thai. Tw gitka n@m 2019 cac nha cung cap da xay duwng chu0|
cung &rng bang cach don sach HSFO khai phan Ié'n cac cac bé chira va xa lan cling nhw dwérng 6ng
van chuyén, day ciing 1a thach thirc hau can cho toan bo chudi cung &ng. Trwédc ngay 1 thang 1
nam 2020 cac nha cung cép da dwa ra mot s6 loai nhién liéu dap &ng muc tiéu ham lwong lwu huynh
tdi da 0.5% m/m. Ching bao gdm nhién liéu c6 ham lwong lwu huynh cuc thp (ULSFO) < 0.1%
m/m va nhién liéu c6 ham lwong Iwu huynh rat thap (VLSFO) < 0.5% m/m. Ngoai viéc dap &ng nhu
cau nhién liéu cla thij trwong, sédn pham cla ho phai dap (ng phién ban méi nhét cia thdng sb ky
thuat 1SO 8217 1a loai ddu chwng cét c6 kiém soat ham lwong lwu huynh. Céc loai nhién liéu thay
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thé cling dang dworc tung ra thi tredng nhw: Khi tw nhién hoa Iédng, nhién liéu sinh hoc...Viéc kich
hoat thay dbi sé& bat dau tlr d&t ngay mua hang la loai nhién liéu tuan thi 0.5% m/m dau tién tir cac
cht tau. Thyce té cac khu vuc gii han da ap dung 0.5% m/m ctia Trung quéc va Dai loan tir ngay 1
thang 1 nam 2019 da cho thay sw cung cap dau tuan tha & khu vie d6 va ngay moét gia tang. Do sw
hoat ddng cltia tau ma mét vai thang trwdc ngay quy dinh ¢6 hiéu luc thi cac nha cung cép da phai
cung cap cho méi tau ti thiéu mot két dau tuan tha.

Cé4c hang héa chét 1a don vi tham gia dau tién trong viéc tuan tha quy dinh. Héa chat ma ho
cung cap dap tng hai viéc quan trong trong qua trinh thay thé dau tuan thi. Hoéa chét ho cung cap
la chéat phu gia dé cho vao HSFO nhdm hoa tan bun va lam sach toan bd hé théng nhién liéu. Dong
thdi héa chat cling gitip cho viéc vé sinh két d& dang va nhanh chong.

Cac hang ché tao dong co dwa ra nhirng canh bao rdi ro do tinh chat khéng 6n dinh cla
dau hdn hop, kha ndng twong thich ma cac chi tiét may co thé bj &nh huwéng Ién va can dw triv trén
tau. Béng thoi véi viec st dung nhién liéu c6 ham lwong lwu huynh thdp 1a st dung dau béi tron
xilanh ¢é ham lwgng kiém (BN) phu hop.

3. Két luan

Sw thay dbi ham lwong lwu huynh trong nhién liéu tr 3.5% m/m xudng 0.5% m/m la thay dbi
I&n trong nganh hang hai, n6 anh hwéng sau rong dén nhléu Iinh vre lién quan. Trong phén mo ta
cong viéc chuén bj cGa cac ban nganh lién quan da chira réang can sy phéi ho’p thdng nhét gitra cac
bén mai cho hiéu qua mong doi. Dbi véi thuyén vién, nguoi truc tiép thay ddi loai nhién liéu duéi
tau, nguwoi chui sy phu thudc cla cac bén lién quan ma van phai ddm bao nhién liéu tuan tha va an
toan thiét bi cAn phai cé nhan thirc day da quy trinh thwe hién quy dinh cia bd luat hang hai. Khi da
ndm virng dwoc nhiém vu va quy trinh, thuyén vién co thé kién nghi va hop tac véi cac bén hd tro
dwoc sudn x& nham bao vé dwoc mai trwdng bién nhw ky vong ctia bd luat.

TAI LIEU THAM KHAO
[1]. The IMO 2020 Sulphur content above 0.5 percent
[2]. The IMO 2020 Sulphur Cap

TUABIN TO HQP — SU PHAT TRIEN CHO HE THONG CUNG CAP DIEN
NANG TAU THUY

HYBRID TURBOCHARGER — DEVELOPMENT OF POWER
SUPPLY SYSTEM FOR MARINE APPLICATION

Nguyén Hiru Diing
Khoa May tau bién, Pai hoc Hang hai Viét Nam
Tém tit
Bai bao gidi thiéu vé hé thng Tuabin t6 hop (Hybrid turbocharger) co kha nang cung cap dién
néng cho cé con tau ma khéng can chay thém may phat dién chinh khi khai thac hé dong luc
chinh & ché dé tai binh thuong.
Abstract
This paper introdues a hybrid turbocharger system that can supply electric power for the ship
without running ship’s diesel generator engine while main propulsion engine is under normal
load condition.
Key words: hybrid turbocharger, power supply system, generator, electric power.
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1. Giéi thiéu

Tuabin t& hop (Hybid turbocharger) Ia mét tuabin lai mot may phat dién nhd, téc do cao [1].
Hé thdng bao gébm cac thanh phan chinh: mét may phat nam cham vinh ctu (PMG), bd bién ddi,
bién tAn va bang dién chinh. Hé théng da dwoc phat trién béi hdang Mitsubishi (Mitsubishi Heavy
Industries, Ltd.) va dwoc I&p dat thtr nghiém trén tau cta hang NYK (NYK line).

2. Cac thiét bi chinh trong hé théng

2.1. Tuabin t6 hop (Hybird turbocharger)

Mét Tuabin td hop bao gédm cum tuabin, may nén s dung khi xa dong co Diesel nhw truyén
thdng va mot may phat dién té6 do cao (PMG - permanent magnetic generator) dwoc lai bdi truc
tuabin 13p bén phia may nén. May phat dién dwoc dat trong bo tiéu am clia tuabin, nhwng vi ban
than bd gidm thanh khéng da do cirng dé d& may phat, nén vé thép dwoc duc thanh hai phan (trén
va dwéi) va dwoc gan vao vé may nén dé bu cho diéu nay. Do dd, phan vé may nén ciing dworc thiét
ké lai dé tao dd clrng cao hon. Trong qua trinh 1ap rap, nira dwdi vo truwdc tién duwoc gan vao tuabin
sau d6 may phat dién dwoc d&t dang vi tri va duwoc két nbi véi truc réto cla tuabin va khép néi. Nira
du6i vé cling déng vai trd la chdo dau dé thu gom dau bdi tron chay ra tir may phat dién. Bo tiéu am
khong khi dwoc gan & bén ngoai vé va khong khi di qua bén ngoai vé dé& vao may nén [2]. Truc cla
may phat dwoc két néi co hoc véi truc réto cua tuabin bang khép néi linh hoat kiéu mang.

Diaphragm coupling

Generator
rotor

Generator
coil

Generator
housing

Cable terminal box

Silencer

Hinh 1. C4u triac tuabin té hop

..,"

Hinh 2. May phat dwgc dat trong nira dwéi ctia vo
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Roéto cla may phat cé cac nam cham dwoc cb dinh bang cach dinh trong mot vong cung bao
quanh phia ngoai cua truc thép. D& ngén chan sy tach roi do lwe ly tam khi & vong quay téc dd cao,
nam cham dwoc gén thém bang cac cudn day béng soi carbon va phan vé dwoc lam mat bang nwéc
lam b&ng nhém bao quanh bén ngoéi cac cubn déy réto nay. Khéng khi lam mat bén ngoai dugc
dwa vao cac diém & ca hai dau va & trung tam cua cudn day. Do dinh vi doc theo hudng doc cua
roto dwgc xac dinh béi lyc tlr, nén khong can phai cd vong bi d& chan bén trong may phat. Von bi
va bo lam kin kiéu khuét khuc dwoc I&p & ca hai dau.

Trong nhirtng n&m gan day, hiéu suét tuabin da dwoc cai thién va dac biét trong vung khai
thac tai dong co cao, nang lwong khi xa tir ddng co bi dw thira so vé&i viéc nap khi vao déng co. Néu
nang lwong khi xa nay sau khi ra khéi tuabin khéng thé dwoc tan dung cho mét sd muc dich khac
thi n6 sé tré thanh nang lwong bi bd phi. T quan diém trén, tuabin t& hop tan dung hiéu qué néng
lwong khi x& nay co thé dwoc goi la mat thiét bi tan dung nhiét khi xa. Pién ning dwoc sinh ra bdi
may phat lai b&i tuabin khi tuabin hoat ddng phu thudc vao tai ctia dong co la dong xoay chiéu 3
pha, cé dién ap tlr 0 dén 400V va tan sb tlr 0 dén 670 Hz khong phu hop véi dién nang s dung trén
tau [1]. Do vay can cd thiét bi bién dbi dién nang cho phu hop.

2.2. Cac thiét bij lién quan

v — Hybrid .
Converter turbocharger Main

switchboard

Inverter

Hinh 3. So' d6 hé théng cung cap dién

* Bo chuyén dbi (Converter)

B6 chuyén ddi 14 thiét bj chuyén dbi dién &p xoay chiéu dwoc sinh ra bdi PMG thanh dién ap
mot chiéu véi dién ap khong ddi. Bo chuyén ddi dwoc trang bi mot IGBT (insulated gate bipolar
transistor — cdng cach dién lwéng cuc) véi dd nhay tot dé dap (rng ngudn dién co tan sb cao.

* Bién tan (Inverter)

Bién tan thwc hién chuyén déi dién ap moét chiéu dugc chuyén déi bdi bd chuyén déi thanh
dién ap xoay chiéu c6 dién ap 450V va tan sé 60Hz phiu hop véi dién ap st dung trén tau. Mot bod
IGBT ciing dwoc st dung trong thiét bi.

Hé thdng nay c6 thé cé dwoc ngudn cung cap dién ap 6n dinh bang cach chuyén nguén dién
dao dong do PMG tao ra théng qua bd chuyén dbi va bién tan. Dé thuwc hién viéc cung cép dién ap
doc lap bang tuabin t& hop, can phai khac phuc ba van dé chinh sau day:

+ Diéu khién tw dong dién ap va tan sé;

+ BU cong suét phan khang;
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+ Cung cp dong ngén mach duy tri.

* Bang dién chinh

C6 cAu truc va diéu khién dién ap chung cho ca tau nhw bang dién théng thuéng nhwng thém
ca tuabin t6 hop. Lwong dién nang c6 thé dwoc tao ra béi tuabin td hop thay dbi tuy thudc vao tai
dong co chinh, va viéc phat dién khéng dd cho tai clia tau ddc biét la trong khi tai dong co thap. Hon
nira, néu mot lwong dién nang quéa Ién duoc lay ra ti tuabin té hop thi sé& lam gidm lwong khi nap
vao dong co' chinh - céng viéc chinh cla tuabin - c6 thé 1am héng do tin cay dai han cia dong co
chinh. Do d6, hé théng da dwoc st dung véi mire phat dién phi hop cho tai ddng co chinh dwoc
tinh toan dwa trén cac thdng sb khac nhau va dwoc diéu khién trong bang dién chinh. Ngoai ra, hé
thdng ciling dwoc trang bi cac thiét bi bao vé trong cac trwdng hop sw ¢b lién quan dén viéc dirng
dét ngét may chinh.

3. Thir nghiém

MHI da phat trién hé thdng tuabin t& hop MET83MAG phéi hop véi NYK Line, MTI va Universal
Shipbuilding Corporation. Day la trng dung thwc t& dau tién trén thé gidi cta tubin t& hop hang hai.
Hé khong chi tao ra nang lwgng dién 1én t&i 750 kW [3] tir nang Iwgng thira trong khi thai dong co
ma con kiém soat lwgng dién nang dwoc tao ra dé diéu khién tbc do tuabin (ttrc la didu khién lwong
khong khi cép cho dong co) [2]. Nhitng dac diém nay kha khac biét so véi cac dong co tang ap
thong thuwong, hoat ddng phu thudc vao dau ra ctia dong co.

4. Két luan

So v&i tuabin truyén thdng, hé théng tuabin té hop v&i cac bd phan dwoc thém vao (may phat,
bd chuyén dbi, bién tan, thiét bi bao vé, ...) phirc tap va cé ddi chut cdng kénh hon chuwa ké t6i viéc
lam kin, 1am mat va dd én dinh rotor. Tuy nhién, tlr cac két qua thtr nghiém cho thay day la hwéng
phat trién kha quan cho viéc cung cap dién nang tau thdy cung nhw dap (rng cac yéu cau vé moi
tredng.

TAI LIEU THAM KHAO

[1] Shiraishi, K. et al., Development of Large Marine Hybrid Turbocharger for Generating
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NANG LUONG KHONG CAC BON VA NGANH VAN TAI BIEN
LOAI NHIEN LIEU NAO KHONG LAM TANG SU PHAT THAI CO-

NON — CARBON ENERGY AND SHIPPING
WHAT KIND OF FUEL DOES NOT INCREASE COz

Nguyén Van Tién
Khoa M4y tau bién, Pai hoc Hang Hai Viét Nam
Abstract
The whole world is working toward the goal of a society powered by energy that does not
generate CO>, the root cause of global warming. Various research projects on non — carbon energy
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have been conducted, and some have led to practical solutions. How much carbon — free energy has
been developed, and how will it affect the shipping industry?
Keywords:Non-carbon energy, hydrogen fuel, biomass fuel, wood biomass,bio fuel.

1. Pat van dé

Trong nhirng ndm gan day, nhan loai trén toan thé gi¢i da phai déi phé vai thoi tiét bat binh
thworng. Trén dat nwdc Nhat ban da phai dén nhan nhixng con béo Ién véi nhivng dién bién khong
theo mot quy luat ndo ca, né da tao nén nhirng con mwa bao trén dién rong cta dat nwéc ma khong
thé duw bao truéc dwoc. Toan cau dang bi nhiét ham néng ting 1én déu déu. C6 khoang 450,000 xe
o to dién (electric vehicles — Evs) phuc vu trén dat nwéc My, 300,000 xe & Trung Qudc va 150,000
xe & Nhat Ban. Nhitng xe day khong tw chinh né phat ra khi CO2 nhwng cé quan diém nhin nhan
khac la ké& ca cac hé thdng dé hé tro cac xe day nhuw hé thdng phat cdng suét va nap ac quy van tao
ra nhiéu khi COzhon céc xe 6 t6 lai dién (Hybird car). V& van dé tau thdy, cac hé théng quan Iy an
toan da dwoc gidi thiéu va viéc tiép nhan & mot pham vi réng I&n trén cac tau st dung nhién liéu khi
héa 16ng LNG va LPG. Tuy vay, khi héa 1dng LNG va LPG van la loai nhién liéu 16i thoi tao ra khi
COz. Trén toan thé gi¢i dang huéng téi muc tiéu cho x& hoi str dung ngudn nang lvong khéng phat
ra khi COgz, day la nguyén nhan coi ngudn lam cho toan cau bi néng 1&n. Nhirng dw an nghién ctru
khac nhau vé nguon nang lwong khéng cé carbon da dwoc thwe hién va da co dwoc mot vai giai
phéap thiét thwe. Nang lwong khong co carbon da dwoc phat trién nhw thé nao? va né sé anh huéng
ra sao dén nganh céng nghiép van tai thiy? 1a nhirng cau hdi dang duoc dat ra.

2. Nhién liéu hydrogen

Té bao nhién liéu (pin nhién liéu) da dwgc coi nhuw Ia mét loai nang lwgng sach nhat, n6 khéng
phat ra khi CO2 trong khi chay. M6t s6 khu v, cac tram nhién liéu sinh hoc - hydrogen da duoc lap
dat va da dwoc minh chirng bang cac cudc lai xe thir trén dwong.

Nguyén ly clia pin nhién liéu la phan &rng ngwoc clia dién phan, tiec la nwédc va dién dwoc
phat ra do phan &ng héa hoc gitra hydrogen va oxygen. Tuy nhién, khdi lwong hydrogen khéng tén
tai doc lap trong tw nhién. C6 2 phwong phap chinh dé tao ra hydrogen nhw sau:

a. Tao ra hydrogen bang phwong phap dién phan nwéc.

b. Tao ra hydrogen bang phwong phap céi tao khi tw nhién va cac nhién liéu 16i thei thong qua
xuc tac. Khi dién phan dw xay ra, mét dang hydrogen cé thé dwoc tich tu tao ra, thong qua
dién phan cla nworc.

Khi ap dung phwong phap th hai, khi CO2 sé tao ra trong qua trinh thwc hién. Song song
v&i dy an san xuat hydrogen thi mét day chuyén du an cung cép khi CO2 ctia nén céng nghiép nang
Kawasaki, tap doan Iwatani va Céng ty phat trién nang lwong dién ciing da dwoc khai truong. Dy
an nay, khi CO2 dwoc phat ra khi san xuét hydrogen t& than nau cta Uc, khi dét chay ngdm than
dudi long dat sir dung cong nghé thu chira carbon dioxide (CCS- Carbon dioxide Capture and
Storage). Mt khac, cr cho rang lwong hydrogen da dwoc san xuét thi né phai dwoc van chuyén tdi
noi tiéu thu. Tinh kha thi cda viéc chuyén ché ga long ty nhién d& dwgc minh chieng va viéc nghién
clru van chuyen hydrogen Idng cling dang dwoc tién hanh.

Yéu cau clia viéc chuyén ch& hydrogen Idng con khét khe hon chuyén ché ga Idng tw nhién
vé cong nghé cach nhiét, bdi vi ty trong clia hydrogen Idng chi bang 1/6 cta ga 1dng tw nhién.
Hydrogen cé ty trong réat nhe va diém sbi ctia n6 1a -253°C. Nén cdng nghiép nang Kawasaki da tap
trung khai thac cac tau co trong lwong nhd va cé nhiét dd cuwc ky thap, bang cach déng cac tau ma
& phia trén véi cdng nghé cach nhiét dé cé thé chuyén ché hydrogen 16ng cung véi chuyén ché ca
khi 1dng tw nhién. Mat khac cac nghién ctru treée clia cong ty xay dwng NREG (Nomura Real Estate
Group)Toshiba va trwong dai hoc Khoa hoc va Cong nghé Hang hai Tokyo va cac hoc vién khac da
bat dau thir nghiém trén cac tau st dung nang lwong cla té bao nhién liéu hydrogen.

Tuy nhién viéc tiéu hdy khi CO: tao ra do qua trinh san xuét hydrogen doi héi phai cé vén
dau tw khdng 16. Cau hdi vé viéc tiéu hdy khi CO2 day né anh hwéng dén mai trwong nhw thé nao
van con chuwa dwoc tra 1.
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Hinh 2.1. M6 hinh tau chuyén ché hydrogen

Hinh 2.2. Tau thi nghiém chuyén ché hydrogen “Raicho N”
Hull Material: Aluminum. GT:9,1 tons. Overall length: 12,6 m. Maximum speed: 11,0 knots.
Type of Fuel cell 7 Kw ( 3,5 x 2)
3. Nhién liéu sinh khéi

Nhién liéu sinh khéi dwoc dinh nghia mét cach chinh xac 1a né dwoc tao ra tir nhirng vat liéu
thwe vat nhe nang lwong mat trdvi tich 10y trong thwe vat. Nhién liéu sinh khéi duwoc san xuat khi dbt
chay sé tao ra khi COg, va viéc hap thu thwc vat khi CO2 nhey quang hgp clia nang lwgng mat troi.
Vi vay nhién liéu sinh khéi dwoc coi nhw 1a mét loai nhién liéu khéng c6 carbon (£ 0 CO2 phat ra).

C4c nhién liéu sinh khéi co' ban bao gom:

Gb sinh hoc nhw gd vun, cai ma tré thanh nhién liéu do ndi nhiét phat ra. Nhién liéu Idng nhw
ethanol dwoc tao ra nhe sy [én men cla ngii cdc (ngd) va céac loai hat khac, dwoc goi 1a nhién liéu
sinh hoc.

3.1 G sinh khéi

Viéc san xuéat nang lvong sinh khéi 1a mét phwong phap tao ra nang lvong va st dung hoi
va khi tir viéc abt chay nhién liéu dé lam quay tua bin. Diéu nay giébng véi nguyén ly tao ra nang
lwong nhiét nhuw khi st dung cac nhién liéu héa thach nhw dau hodc than. Bang phwong phap khac
la st dung khi phat ra nh& phwong phép 1én men hodc sdy néng gb & nhiét do cao.

Dién hinh cla gb sinh khéi 1a gb cay. O’ Nhat ban cac dang thuc vat & nhirng canh rirng thua
thot, cac rac gb xay dwng va cac gb vun loai bd ra ti viec dén gé dwoc thu gom sau d6 dwoc tao
thanh cac manh nhd hoéc tao vién va dwoc sdy khd cho dé dbt chay.

Phan vé qua dau co sau khi da chiét ép dé Iy dau, dwoc goi la PKS (Palm Shells), ciing 1a
ngudn sinh khéi ma chung chay cé hiéu suat cao hon gd sinh khéi vi nhé c6 ham lwong dau con lai
sau khi chiét ép.
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Viéc cung cép g6 sinh khdi & Nhat ban khong thé tlep tuc duy tri theo toc do hién tai phat trién
san xuat ngudn nidng lwong sinh khéi. Vi vay, birc tranh vé viéc nhap khau én dinh vé qua dau co (
PKS) la dang dwoc quan tam.

Cac qudc gia tién tién nhw Anh quéc, va Birc dang s dung g6 sinh khéi. Hoi tir cac néi hoi
sinh khéi da dwoc st dung swédi Am cac tda nha. Chinh phi Nhat ban da dat ra mot tiéu chi la dén
nam 2020 dat dwoc 13 ty kWh nang lwong sinh khéi va da bat dau xay dwng nha may nang luong
sinh khéi t&r nam 2016.

G vun duoc nhap khau tir Viét nam, Uc va v.v.. con vé qua dau co ( PKS) dwoc nhap tir cac
nwoc Bong Nam a nhw Indonesia va Malaysia. Ching dwoc van chuyén bang céac tau chuyén ché
gb vun, tau bach hda.

World Ethanol and Biodiesel Production
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Hinh 3.1. San lvgng Ethanol va dau Blodlesel trén the g|0’|

3.2 Nhién liéu sinh hoc

Nhién liéu sinh hoc bao gédm ethanol sinh hoc, cai ma duwgc 1én men tir cac ngudn thuc vat
nhw ngd, mia va céac vat liéu gb thai. Nhién liéu dieden sinh hoc (BDF- Bio-Diesel Fuel) dwoc tao ra
tir dau hat cai, dau co va dau an da s dung.

Chau 4au, noi ma lwong xe cd s dung néng lwong dieden phd bién, strc tiéu thu chiém
san phadm BDF trén toan thé gi¢i. Nhwng nhitng ndm gan day ho da chuyén dbi st dung t nhién
liéu dieden sang xang (gasoline) v&i ly do d& ddm bao chat lwong thai khi.

Cong suat cha nhién liéu ethanol sinh hoc la thap hon so v&i xéng, nhwng gia thanh lai gidm
do hau hét s dung cac nguyén liéu 1a hat thé ré tién nhw cac vé hat xay nhd. San pham sinh hoc
ethanol cé nhiéu & Brazil, My nhu mia, ngé. &' My ethanol sinh hoc da dwoc bé sung vao xang
(gasoline) cho nhién liéu xe 6 t6. O’ Brazil, ethanol sinh hoc nguyén chét da st dung nhw nhién liéu,
nhwng viéc pha trén né cung véi xang (gasolene) cling da bat dau phd bién hon nhd vay ma gidm
duwoc gla thanh cta dau thd. Viéc cung cap ethanol sinh hoc cling da bi tac dong b&i sw bién dong
gia ca cla dau thd va cla xang (gasoline). M&t khac néu sb lwong hat dung dé san xuét ethanol
tang lén dot ngot tr sd lwong san xuét hién cé thi dan téi gia hang hat sé cao hon va viéc cung rng
sé khong dwgc dam bao.

Nhat ban da xdc tién gidi thiéu phu gia xéng gbéc sinh khdi ETBE (methyl tert-butyl ether) va
E3 (xang hoa troén véi 3% ethanol sinh hoc), véi muc dich danh dwgc rong rai hon viéc st dung
nhién liéu gbc sinh khéi trong van tai. Cac cong ty dau da chi dong danh dwoc muc tiéu 500,000 kL
ethanol,sinh hoc vao ndm 2017. ETBE va ethanol sinh hoc khac da dwoc chuyén ché bang céac tau
hoéa chat.
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Tap doan 6 t6 Nissan ho da phat trién mo rong 100 % 6 t6 dung nhién liéu ethanol sinh hoc,
cac ké& hoach vé md hinh nay dwoc gidi thiéu & thi trwdng Brazil va cac quéc gia khac. Nissan cling
da théng bao trién khai cbéng nghé pin nhién liéu mai str dung ethanol sinh hoc, cai dwoc goi la “e-
biofuel cell”. Céng nghé m&i nay dwa vao co s& cai tién |13p dat trén 6 t6 dé tach chiét ethanol sinh
hoc thanh hydrogen va CO- va phan (ng héa hoc chiét hydrogen cung véi 6 xy trong khéng khi
dwoc goi la “stack”. Céng nghé nay cho phép chay xa 800 km v&i mét binh chiva don.

Paulo - Brazil

Hinh 3.3.0 t6 st dung nhién liu sinh hoc ethanol cia hang Nissen

4. Két luan

Viéc st dung nhién liéu sinh hoc hién nay 1a van dé& dang dwoc tranh céi trén cac linh vuc
va quan diém khac nhau. Van dé nay ¢ loi hay ¢6 hai? N6 c6 mang lai nhirng nhitng thanh cong
nhw mong doi khéng hay con gay ra nhirng rdi ro tiém an? Tuy vay, trong bdi canh khing hoang
nang lvong toan cau, 6 nhiém moi trwdng ngay cang gia tang thi viéc st dung nhién liéu sinh hoc
van la mét glal phap nham gidi quyét van dé 6 nhiém mai trwong va né dwoc khang dinh day 1a mét
gidi phap chdng bién dbi khi hau.
TAI LIEU THAM KHAO

[1] The Mariners’ Digest” — VVol.48 — January/2018.
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CAC PHONG PHAP HOI DAU TRONG HE THONG LANH
METHODS OF OIL RETURN IN REFRIGERATION SYSTEM

Nguyén Minh Birc
Khoa May Tau bién, Trieéng Pai hoc Hang hai Viét Nam

Tom tat:

Bai béo gidi thiéu ngén gon céc phuong phép héi dau béi tron vé may nén dang duroc st dung

trong céc hé théng lanh
Abstract:

The article briefly introduces the methods of lubricating oil return on compressors being used

in refrigeration systems
1. Ddt van dé

Trong qua trinh nén, mét phan dau nhot trén thanh xy lanh sé di theo méi chat ra ngoai xy
lanh va tudn hoan trong toan bod hé théng lanh. Do d6, mirc diu chira trong cac te may nén giam
anh hwéng téi kha nang boi tron ctia may nén. Ngoai ra, dau béi tron di vao thiét bi ngwng tu lam
gidm di hé s6 truyén nhiét va dong lai day binh. Hén hop nay di qua van tiét lwu va di vao vao thiét
bi bay hoi. Méi chat lanh sé bay hoi nhwng dau nhét van con dong lai trong thiét bi. Mot phan nhé
sé bay hoi cting v&i méi chat lanh vé may nén. Do dau béi tron [am gidm trao dbi nhiét thiét bi bay
hoi nén ta phai tim cach khéng ché gioi han lwong dau trén. Bé 1am gidm lwong diu tuan hoan vao
hé thdng, phai I&p thém binh tach dau tai ddu day may nén. Nguyén ly ctia binh tach dau la lam giam
dong nang dong méi chat bing nhivng cach nhw: ddi hwéng dot ngdt, giam van tbe, st dung binh
tach dau kiéu xy clon.... Tuy thudc vao loai cdng chat dwoc st dung trong hé théng lanh, thiét b hoi
dau vé may nén ciing dwoc bb tri khac nhau.
2. Cdc phwong phép héi dau vé may nén

Phan 1&n dau dwoc tach ra va roi xubng day binh va cé thé dwoc hdi vé cac te may nén.
Lwong dau hdi vé may nén dwoc diéu khién bang phao gén trong d6 hay st dung bng tiét lwu dau.
Néu s dung bng tiét lwu dau ta phai gan thém van dién tir dé cach ly khi may nén ngirng lam viéc.
Khi may nén ngirng, hoi méi chat 4p suét cao con trong binh tach dau sé ngwng tu va hoa tan véi
dau boi tron 1am giam kha n&dng béi tron clia né cho nén ta phai lap dién trd tai day binh. Viéc hoi
dau vé may nén phu thudc nhiéu vao kha nang hoa tan, khéi lwong riéng ciia dau hay vi tri 1ap dat
ctia dan bay hoi, bau ngwng cong chét lanh so véi may nén.
2.1 Hbi ddu vé méy nén theo kha nang hoa tan céng chét véi dau béi tron
Bang 1. Kha ndng hoa tan clia dau va céng chét lanh

Méi chéat lanh Tai O°C Tai 35°C
R134a Hoa tan hoan toan Hoa tan hoan toan
R22 Hoa tan hoan toan

D&u sé ndi trén bé mat va moi
chét lanh chim phia duéi
R717 Khéng hoa tan dau Khéng hoa tan dau

Qua bang trén ta thay, dbi véi hé thong st dung méi chat R717 dau sé dong lai dwdi day binh
do khéi lugng riéng ctia né bé hon mai chat. Qua yéu té trén, ta dé dang phan biét hé théng st dung
moi chat R717 do s dung &ng xa dau dét tai day binh. DAu sé dwoc xa mot cach dinh ky trong thoi
gian hoat ddng. Nguwoc lai, dbi véi hé thdng st dung Freon dau dwoc hoa tan hoan trong méi chét.
Nhwng trong thiét bi bay hoi tai nhiét do thap, diu ndi trén bé mat. B&ng cach mot phan nhd hén
hop diu va moi chét trén bé& mét rdi dung nhiét lwgng ctia mai chét lanh tir binh ngung tu dén dé
lam bay hoi nén chiing sé dwoc tach ra (so dd theo hinh vé dwdi)
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Ngoai ra dé hoi dau twr thiét bj bay hoi vé may nén tot hon ta phai thiet ke dwong ong dam
bao van toc dau hut khéng nhé hon 5m/s doi véi ong nam ngang va khong dwgc nhd hon 8m/s doi

v&i bng dirng

2.2 Vi tri cda dan bay hoi, bAu ngung dnh hudéng téi sw héi ddu vé may nén

Néu thiét dan bay hoi dugrc dat cao hon may nén thi nén st dung phwong phap chay rat méi
chét khi dirng may hodc ta ding bay chir U ngwoc tai 6ng ra dé tranh méi chat chdy vé may nén.
Ngwoc lai néu may nén dat trén thiét bj bay hoi ta phai bd tri by diu hinh chir U gitp dau quay lai

may nén dé dang.

0.5% =
\\ >4 m/s
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\\3 to12m/s
max.4m
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N\ >4m/s
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Hinh 2. Vj tri cia dan bay hoi dnh huéng téi sw hdi dédu vé méy nén
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Trong trwdng hop bau ngwng céng chat dat cao hon may nén, ta phai lap bay dau hinh chi
U sat may nén dé tranh dau quay nguwoc lai ddu day may nén gay va dap thay lwc. Pwdng 6ng di
vao bau ngwng céng chét lanh ciing dwoc bé tri hinh chi* U ngwoc ngén chan 16ng tlr bau ngwng
cong chét lanh quay lai may nén.

Condenser

Hinh 3. Vij tri cdia bdu ngung céng chét lanh dnh hwéng téi sw hdi dau vé méy nén
2.3. Hoi d4u vé mdy nén khi mdy nén lap song song:
Phwong phap don gidn nhét la st dung 6ng can bang dau git)a 2 may nén. Ong can béng
duoc lap dudi mirc ddu dé dam bao dau ludn luén & mirc can bang gitka 2 may nén. Tuy nhién
phwong phap nay chi si dung cho hé théng nhd, bé tri it may nén.

Ong c4An bang dau

Hinh 4. S dung éng can bang dau
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Déi v&i hé théng I&n sir dung nhiéu may nén thi dwérng dng hat ciia may nén phai dwoc thiét
ké voi ton théat ap sudt nhw nhau. Ong gop hoi nén dat thdp hon may nén dé tranh may nén hut phai
Idng, éng hut phal thdng hang va phal l&p thém 4ng hat dau. Ong hut hoi moi chét phai dwoc vat
mot goc 30° dé dau nhét cé thé roi xuong ong gop dé dang va phai cach day ong gop mét khoang
nhd vai mm tranh hat phai can. Déi voi dau day may nén phai bd tri hoi doc dé dau cé thé dua vé
éng gop, nghiéng mot goc so voi mat nam ‘ngang va dé céach ly may nén can thiét khi stra chira thi
ta phai I&p thém van chan. Ong gop mot dau bit lai, dau kia dwa vé binh tach dau. Dau hdi vé may
nén thong qua van dién tc diéu khién b&i van phao trong may nén. Ong gép pha| déu trén cung
duwong kinh, cac ong day clia méi may nén cang ngan cang tot. Ngoai ra ta co thé st dung thiét bj
diéu tiét dau. Thiét bj nay hoat dong nhw sau: Khi dau tir dng hut dén tirng may nén, ngay tai may
nén dau tién dau dwoc hat vé khoang 80-100% va thiét bj nay ciing tao ra tén that ap suat lam ap
suat cacte clia may nén sau glam xubng. Cho nén dau tlr may nén dau tién quay v& may nén con
lai. Phwong phap nay cé thé s&v dung cho hé théng I&p song song dén 4 may nén va chi phi lap dat
ciing kha ré. Thuong dwoc st dung trong hé thédng may nén ctia hang Danfoss.

TAI LIEU THAM KHAO

[1]. V& Anh Diing, Vi Anh Tuén, May lanh va thiét bj trao dbi nhiét, Nxb Pai hoc Hang hai Viét
Nam, 2014

CHINH DINH HE THONG BOI TRON SO’ MI XI LANH KIEU PIEN TU
ADJUSTMENT FOR ELECTRONIC CYLINDER LUBRICATOR SYSTEM

Nguyén Van Ba
Khoa May tau bién, Pai hoc Hang hai Viét Nam
Tém tat
Bai béo nay gidi thiéu céch diéu chinh cho hé théng boéi tron so mi xilanh kiéu dién to (kiéu
loai ALPHA). Bay la hé théng boi tron so mi xi lanh kiéu méi duroc 1dp dét cho cac déng co
Diesel hién dai, thurong dwoc dung lam déng co chinh lai chan vit dinh bwéce trén cac con
tau ché hang ¢ tai trong trung binh va c& Ién. Viéc trang bj kién thirc co ban vé quy trinh
khai thac dbi véi hé théng nay ciing la mét yéu cau rat quan trong va cép thiét cho déi ngii
thuyén vién Viét Nam hién nay.

Ter khéa: Chinh dinh, dong co Diesel, hé théng boi tron xi lanh kiéu dién tcr.

Abstract
This paper introduce about the adjustment for electronic cylinder lubricator system (ALPHA
type). This is new type of cylinder lubricator system installed on modern Diesel engines,
which used for main engine driving fixed pitch propeller of medium and large general cargo
ships. The supplying basic knowledge about procedure of operation for this system is very
important and imperative requirement with Viethamese crew nowaday.

Key words: Adjustment, Diesel engine, electronic cylinder lubricator system.
1. Gi&i thiéu chung

Hé théng boi tron so mi xi lanh cho ddng co Diesel tau thay duwoc thiét ké nhdm muc dich boi
tron gitra b& mat gwong so mi xi lanh va bé& mat ngoai cac xéc mang (phan tiép xuc truc tiép véi bé
mat gwong so mi xi lanh), bién ma sat trwot kho thanh ma sat trwot wot, dién day cac khe hé gita
cac bé mat tiép xuc dé tang kha nang lam kin, rira sach bé mat va lam mat, trung hoa axit do san
pham chay sinh ra va bao phu kin bé mét kim loai. Chinh vi thé, hé théng bdi tron so' mi xy lanh tré
nén dac biét quan trong b&i né gép phan quyét dinh tudi tho, tinh an toan tin cay va kinh té trong qua
trinh hoat dong clia déng co.
2. Téng quan vé hé théng bdi tron so mi xilanh kiéu dién to (kiéu loai ALPHA)
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Hé théng bdi tron so mi xi lanh dién t&r kiéu loai ALPHA 1a loai st dung binh tich nang cao ap
va van dién tir G cp dau boi tron mat gwong so' mi xi lanh theo thoi diém da dinh sén, con dung
Iudng cap thi phu thudc vao lvong cai dat va tai ngoai ctia ddng co. Chinh sw khac biét nay nhdm
g|a| quyét cac van dé nay sinh trong qua trinh khai thac ma hé théng béi tron kiéu co khi con han
ché. N6 lam ting hiéu qua cho qua trinh bdi tron nhe¢ viéc tang ap lwe dau va ty dong diéu chinh
lwong dau cap theo tai ngoai clia dong co, nén gidm dwoc mai mon xéc mang va so mi xy lanh. T
do gidm duwoc chi phi bdo dwéng va nang cao tudi tho déng co ciling nhw hiéu qua kinh té trong subt
qua trinh khai thac tau. Duéi day 1a két cu cac phan tl co ban cha hé théng (Hinh 1)

- B6 diéu khién hé thdng (ALCU) gdm cé 3 khéi: Khédi diéu khién chinh (MCU), khéi diéu khién
dw phong (BCU) va bang cau dao, dau ndi (SBU). Ngudn cap cho ALCU la nguén 24V DC.

- Phan t& boi tron chinh (LUBRICATOR) gém: 1 van trwot kiéu piston, 1 van dién tlr, 2 binh
tich ndng méi cum dung cho 1 xy lanh déng co.

- Man hinh diéu khién (HMI) Ia thiét bj dién t& nén phai dwoc I&p & noi thong thoang, vi tri 1ap
tai ban diéu khién trung tam ndm trong budng diéu khién may.

- Tram bom cung cip dau (PUMP STATION) gdm 2 bom doc lap duoc lai bédi mé to dién,
bau ham dién, phin loc va két chira dau. Vi tri |&p dat tai ting san ma no may chinh.

- B6 chuyén d6i téc d6 (ANGLE ENCORDER) va cadm bién téc dd (BACK UP TRIGGER
SYSTEM) cho b6 diéu khién sy ¢d BCU. Vi tri I&p d&t & dau truc ddng co va khu vire banh da.

- B6 truyén tin hiéu phu tai dong co (LOAD TRANSMITTER) truyén tin hiéu tlr thanh rang
nhién liéu dén MCU cuing v&i tin hiéu tbc do quay bd MCU sé xac dinh ra tai ctia déng co. Vi tri 1ap
dat tai truc dan déng thanh rang nhién liéu.

PUMP ALCU HMI

STAT'DN I.I\\‘ —~ -i_! .:‘ " - "—E
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LUBRICATOP
| u LOAD ANGLE BACK UP
| TRANSMITTER ENCODER TRIGGER
------ Fiping System SYSTEM

CYLINDER
— Electrical Connection

Hinh 1: Nguyén ly két cau cdc phan tir co’ ban cta hé théng
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3. Chinh dinh hé théng béi tron dién tir so mi xi lanh kiéu Alpha:
3.1 Kiém tra va chinh dinh bd cam bién téc d6 may:
Lwu y trwde khi tién hanh chinh dinh ta phai thuc hién ddng thdi cac cong viéc sau dé dam
bao an toan: dirng déng co, tat van cép khi kh&i déng, khéa van khéi déng chinh, vao may via...
Dt liéu dung dé chinh dinh:
Bang 1: Dt liéu dung dé chinh dinh

Ref. Tién hanh Gia tri Pon vi

D05-40 Lap déng hd cho bd diéu tbc, kiém tra 3+0.2 Mm
khoang cach

Lap dbng hd téc d6 cho thiét bi bdi tron
alpha, kiém tra.

D05-41 D6i voi khoang cach : Ludn ludn theo

chi dan clia nha san xuét.

3+0/-1 Mm
Hé thong boi tron dién tir s& gém 2 phan chinh sau:
- B6 dat dié'u toc.
- B6 dat thiét bj boi tron alpha.
5.
6.
c_ ‘o]

»~

10 £ 2mm

V0507 0205605
L
MBS0 -GA0SCoE

Hinh 2: Chinh djnh b6 cam bién téc dé mdy
Dé tién hanh chinh dinh bo cadm bién tbc d6 may, ta sé tién hanh nhw sau:

- D&t ddng hod do tdc dd tai banh lai. Kiém tra khoang cach gitra bod dat do téc dd va banh da
va xem vai I lich may. Néu khoang cach khéng dam bao nhw trong Ii lich may, tién hanh diéu chinh
lai khodng cach sao cho phu hop nhét. Néu dat bo do tbc dd mai thi phai kiém tra lai dworng day
dién sao cho chinh xac nhét.

- Quay truc khuyu cho xi lanh 1 t&i diém chét trén. Kiém tra diém chét trén cla xi lanh 1 Ian
nira va danh dau trén banh da. Bo dat dwoc I&p bén canh banh da. Kiém tra diém danh dau bén
trén la du’c‘mg trung tam cua bo dat.

- Kiém tra khoang cach gitra diém danh d4u va bd dat trén banh da. Diéu chinh khoang cach
néu khodng cach khong dam bao so véi li lich may. Néu thay thé boé cam bién téc do may chu y toi
cac dwong day dé dadm bao I3p lai 1a chinh xac. Pam bao dao dong tac dong cho cac cam bién vong
quay khéng qua Ién.

3.2. Kiém tra va chinh dinh bd chuyén déi tin hiéu toc do:

Trwédc khi tién hanh kiém tra va chinh dinh thi chung ta phai tién hanh déng th&i nhivng viéc
sau d& dam bao an toan: déng co & trang thai dirng, chdn co ciu khdi ddng, déng dudng gié khéi
doéng, vao may via, déng dworng nwédc lam mat, déng dwong nhién liéu, déng dwong dau béi tron...
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Sau khi da thwc hién cac bwédc trén dé dam bao an toan, ta sé tién hanh thao bd chuyén ddi
tin hiéu téc do may dé tin hanh chinh dinh. Viéc thao sé& dwoc tién hanh nhw cac bwdc sau day:

- Thao nap kiém tra, cat day cap gilr cao su giam chan xung quanh khép ndi, & phia gan
cubi déng co' va néi 16ng khép nbi

- Thao 16ng 3 bu 16ng diéu chinh phia trwé'c mat bich, thdo bd ma hoéa goc va khép ndi.

- Thao bu 16ng luc giac va thao than bd chuyén déi tin hiéu téc dd may, kiém tra xem chét
dinh vi c6 huw hai hay khéng.

Sau khi thao va kiém tra bd chuyén ddi tin hiéu téc d6 may, ching ta sé tién hanh diéu
chinh. Viéc diéu chinh sé dwoc tién hanh nhw sau:

- Via ma khuyu xi lanh 1 xuéng diém chét duoi, kiém tra diém chét dwoi cda xi lanh 1 dwoc
danh d4u trén banh da. Sau do tién hanh kiém tra ngudn dwoc cép téi truc trung gian.

- Thao ndp kiém tra xem cao su gidm ché&n con nguyén hay khong. Néu cao su glam chén bi
héng héc tién thanh thay méi. Sau khi chinh dinh xong bd chuyén ddi téc do, ta sé I&p nép lai & 13p
rap hoan chinh lai bé chuyén déi tin hiéu téc d6 may.

- L&p rap than bo chuyén déi tin hiéu tbc d6 may sao cho dung 2 chét dinh vj trén than. Siét
chat bu 16ng. Sau d6 tién hanh 1ap bd chuyén ddi vao khép néi..Khi da 1ap xong bd chuyén di vao
khép néi, siét chat khép nébi, va 1ap day cap méi quanh cao su gidm chén. Cubi cung sau khi da 1ap
xong hét cac chi tiét phia trong, ta tién hanh 1ap vé cla bd chuyén dbi tin hiéu tbc d6 may lai.

TAI LIEU THAM KHAO
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MAN B & W, MC/MC-C Engine, Japan, 2011.
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NGHIEN C’U DAC TiNH CUA MOT TU LANH DAN DUNG SU¥ DUNG GA LANH
NANO TiO2-R600a

PERFORMANCE OF A DOMESTIC REFRIGERATOR USING TiO2-R600a
NANO-REFRIGERANT AS WORKING FLUID
Vi Birc Anh
Khoa M4y tau bién, Pai hoc Hang Hai Viét Nam
Tém tét
Bai bao gidi thiéu mét thi nghiém thurc hién voi ga lanh nano. Ga lanh nano TiO2-R600a da
duwoc thir nghiém s dung trong mét td lanh déan dung ma khéng thay doi két cau hé thong.
Dac tinh cua td lanh da dwoc khao sat dwa trén danh gia vé tiéu thu ndng luong va nang suat
lam lanh. Két qué nhén duworc la ga lanh nano TiO%-R600a lam viéc binh thwong va an toan
trong ta lanh. Ngoai ra, cac déac tinh cda tug lanh tét hon so v&i khi SL’r‘dung ga lanh R600a
nguyén chat, tiet kiém 9,6% nang lwrong voi ga lanh nano TiO2-R600a néng dé 0.5 g/L. Do dé,
St dung ga lanh nano TiO»-R600a trong ti lanh dén dung la hoan toan kha thi.
Abstract
In this work, an experimental work was investigated on the nano-refrigerant. TiO»-R600a nano-
refrigerants were used in a domestic refrigerator without any system reconstruction. The
refrigerator performance was then investigated using energy consumption test and freeze
capacity test. The results indicate that TiO,-R600a nano-refrigerants work normally and safely
in the refrigerator. The refrigerator performance was better than the pure R600a system, with
9.6% less energy used with 0.5 g/L TiO»-R600a nano-refrigerant. Thus, using TiO,-R600a
nano-refrigerant in domestic refrigerators is feasible.
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1. bat van dé

Ga lanh nano da dugc dé xuét trén co s& khai niém vé chét 16ng nano, dwoc diéu ché bang
céach tron cac hat nano va ga lanh truyén théng. Cé ba wu diém chinh dbi véi ga lanh nano duoc st
dung trong td lanh.

Dau tién, cac hat nano c6 thé ting cwong kha ndng hoa tan gitra dau bdi tron va ga lanh.
Vi du, Bi SS [1] nhan thay rang cac hat nano TiO2 c6 thé dwoc st dung lam chét phu gia dé tang
cwdng kha néng hoa tan gitra dau khoang va hydrofluorocarbon (HFC). Cac hé théng lam lanh st
dung hén hop R134a va dau khoang dwoc bd sung cac hat nano TiO2, dwéng nhw cho hiéu suét
tdt hon bang cach héi lai dau béi tron nhiéu hon cho may nén va cé hiéu suat twong tw so véi cac
hé théng s dung polyol-ester (POE) va R134a.

Th hai, lam tang d6 dan nhiét va dic tinh truyén nhiét cta chat lam lanh, diéu nay da duoc
chrng minh b&i rat nhiéu nghién ctru. Vi du, Wu va codng sw. [3] da nghién ctru sw truyén nhiét soi
clia chéat lam lanh R600a tron véi hat nano TiO2 va két qua chi ra rdng sw tdng cudng truyén nhiét
dat 20% khi néng d6 hat 0,01 g/L. Ding GL [2] d& nghién ctru khdi lwong dich chuyén cta cac hat
nano trong qua trinh s6i ciia ga lanh nano va hdn hop ga lanh nano - dau béi tron, va thay rang khoi
lwong dich chuyén clia cac hat nano va ty 1& dich chuyén trong ga lanh nano Ién hon trong hén hop
ga lanh nano — d4u béi tron.

Cudi cung, cac hat nano phan tan trong dau bi tron sé lam gidm hé s6 ma sat va téc do
mon. Ding GL va cong sy [2] da nghién clru hé sb6 ma séat cla dau khoang tron véi cac hat nano
fullerene 0,1%, két qua chi ra rang hé sb ma sat giam 90% so v&i chat boi tron thd, dan dén két luan
rang hat nano c6 thé cai thién hiéu qua va do tin cay cia may nén.

Isobutane (R600a) ngay cang dwoc str dung rong réi hon trong may lam lanh trong nwéc vi
hiéu suat nang lwong cao va than thién véi moéi trwong. Trong bai bao nay, mét hé théng kiém tra ta
lanh dwgc xay dwng theo Tiéu chuén ISO, trong d6 str dung mét td lanh dén dung dung ga R600a.
Ga lanh nano Ti02-R60pa duwoc diéu ché va §& dung lam cbéng chat lam yiéc. Danh gia ve tiéu thy
nang lvong va nang suat lam lanh da duoc tien hanh dé so sanh hiéu suat cla td lanh véi ga lanh
nano va ga lanh nguyén chat dé cung cap dir liéu co ban cho viéc (rng dung clia cac hat nano trong
hé thong lam lanh néi chung.

2. Thi nghiém
2.1. So d6 thi nghiém

Thiét bi thtr nghiém bao gdm 01 ti lanh dan dung s dung ga lanh R600a cung hé théng
thu thap va xt ly di¥ lieu dwgc dat trong méi trieong thir nghiém (Hinh 1).

Ta lanh thoy nghjém I:‘g loai BCD-ZZSGS/ MS dwoc san xuét bdi Xinfej Electric Co. Ltd., l1a
loai tu lanh hai ctra, nhiéu ché d6. Cac thong so k¥ thuat cta tu lanh dwoc thé hién trong Bang 1.

Béang 1. Théng sé ky thuat caa ta lanh

Dung tich 228 L

Ga lanh st dung R600a

Khéi lwong ga lanh 60 g

Loai may nén May nén piston
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Hinh 1. So’ dé thi nghiém
19 nhiét ké dién tr& va ba bo chuyén déi ap suét duoc dat trong budng lanh, ngan thuc
pham tuoi song va trén dudng ong, dwoc minh hoa chi tiét trong Hinh 2. Mirc tiéu thu dién cia
lanh dwoc do bang mét cdng to mét ky thuat s6 véi dé chinh xac 1a 1%.
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Hinh 2. Sor d6 chi tiét cdc thiét bj thie nghiém
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2.2. Quy trinh thwc hién thi nghiém

Ga lanh nano dwoc diéu ché theo phwong phap dwoc khuyén nghi cho chét Idng nano, cac
hat nano dwoc trén vao ga lanh va sau d6 hdn hop duoc gir rung bang may tao dao déng siéu am
dé tach biét cac hat nano. D tinh khiét ciia ga lanh R600a dwoc stv dung trong cac thir nghiém cung
cép bdi Cong ty Dupont, xap xi 99,8%. Cac hat nano TiO2 dwoc cung cap b&i Cong ty TNHH Céng
nghé nano Chiét Giang Hongsheng. Buwdng kinh hat trung binh khodng 50nm va dd tinh khiét khoi
lwgng khoang 99,5%.

Quy trinh thi nghiém dwoc tién hanh nhu sau.

) (1) Trwdce tién, mot thiy nghiém’vé cac tinh nang dwoc thwe hién cho hé théng R600a nguyén

chét. Cac két qua thi nghiém dwoc thiét Iap dé tré thanh ngudn so sanh.

(2) Ga lanh nano TjOZ-RGOOa voi cac néng‘ dod khac nhau dwoc dwa vao hé thdng lam lanh
va céac thlr nghiém dworc tién hanh lai trong cung diéu kién.
3. Két qua thi nghiém

Hinh 3 va 4 da so sanh ap suat day va ap suét hut cia may nén va ap suét hut trong mot
chu trinh, cho thay ca hai ap suat deu giam doi voi hé thong str dung ga lanh nano R600a, trong do6
muc gidm I&n nhat twong ung véi nong d6 0,5 g/L.

6 1.0 |- -
i — .
s Y —— R600a
] I (. 0.1 /L TiO_-R600a ol
) | [ — 0.5 g/L TiO,-R600a i
| F osf |
2 I ; l 1
ol L |
= } 07 } A
i | 'i'::\ i
2L - LY i ——R600
‘l | 06 L \ Hl - 0.1 ¢/l TiO,-R600a
Vol ST B 0.5 g/L TiO -R600a
T Lol e ‘ )
05
4] 1 1 1 1 | 1 1 1 1 1 1
0 20 40 60 80 100 o 20 40 60 80 100
t{/ min t/ min
Hinh 3. Ap suat day cua mdy nén Hinh 4. Ap suéat hut cia mdy nén
-14 7.0
i —R600a
6 .“# 6.5 - a0 - 0.1 g/L TiO,-R600a
el ]1 ol N 0.5 /L TiO -R600a /
20 ! 55 /
2 1’ P 4
m—g 22 X\ : = 80r s%
= I | ——Reom W :
24 WL ' | ~m01ELTIO R0 ast
a T | 0.5 gL TiO -R600a
26 “\\:._ _ "‘l\-' 4.0 -
28 35
=30 1 1 1 L 1 1 3.0 1 1 I 1 1 1
0 20 40 60 80 100 ) 0 20 40 60 80 100
t/ min ¢t/ min
Hinh 5. Nhiét dé dan bay hoi Hinh 6. Nhiét dé6 ngan thwc pham twoi séng
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Hinh 7. Nhiét d6 ngan thwe pham déng lanh Hinh 8. Téc dé lam lanh

) Hinh 5 — 7 lan lwot 1a qéc biéu dd nhiét’dcf) bay hoi, r]hiét dd ngan chwra thyc phém twoi
song va nhiét d6 ngan thic pham dong lanh. Két qua cho thay nhiét do bay hoi da giam voi ga
lanh nano, dan dén nhiét dé ngan chwa thiec pham twoi sdng va thirec pham dong lanh cling thap
hon.

) C‘éIC két qua tiéu thy n?ng lwgng duwoc liét ké trong Bépg 2. Méi thCP nghiém dwoc chay it
nhét 4-5 14n trong cuing mot diéu kién dé ddm bao do 1ap lai. Tat ca cac két qua dwoc trinh bay &
day cé mwrc chénh Iéch it hon 1% trong mirc tiéu thu nang lwong cho cac thlr nghiém song song.

Béang 2. Két quéa thir nghiém tiéu thu ndng lwong

Nong do (g/L) 0 0.1 0.5
Tiéu thu nang lwong (kWh) 0.9567 0.8999 0.8649
Tiét kiém nang lwong (%) / 5.94 9.60

Tir Bang 2, muc tiéu thu nang lvong clia hé thong ga lanh nano Ti02-R600a thap hon so
voi R600a nguyén chat. Mtrc tiéu thu nang lwong 0,8649 kWh/ngay la thap nhat twong (ng voi
nong dé hat nano 0,5 g/L, thap hon 9,6% so v&i hé thong R600a nguyén chat.

4. Két luan

Trong bai bao nay, ga lanh nano TiO2-R600a da dwgc st dung lam céng chat lam viéc trong
td lanh dan dung. Két qua chi ra rang TiO2-R600a cé thé hoat dong binh thwdng va hiéu qué trong
td lanh. So sanh véi td lanh st dung R600a nguyén chét, ga lanh nano TiO2-R600a vé&i ndng d6 0,1
va 0,5 g /L c6 thé tiét kiém murc tiéu thu ndng lwong twong tng 5,94% va 9,60% va téc d6 1am lanh
clia hé théng s dung ga lanh nano nhanh hon so véi hé théng R600a nguyén chét. Vi vay, cé thé
chng minh rang hat nano hoan toan cé thé cai thién hiéu suét cta ti lanh dan dung naéi riéng.

TAI LIEU THAM KHAO
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TiNH TOAN VA THIET KE BO KET HOP DAU HIEU QUA TRONG MAY PHAN
LY DAU NUOC TAU THUY
CALCULATE AND DESIGNE AN EFFECTIVE COALESCER IN THE MARINE
OILY-WATER SEPARATOR
Tran Hong Ha
Khoa M4y tau bién, Pai hoc Hang Hai Viét Nam
Tém tit
O nhiém dau la mét trong nhiing 6 nhiém nghiém trong gay anh huéng lon dén moi truong
bién. Theo Marpol 73/78 ham lwong dau trong nuwoc thai ra khéng dwoc vuwrot qua 15 ppm.
Do vay nuéc la canh trudc khi xa xuong bién phai dwoc xt ly dau qua may phén ly. Bau
két hop dau la mot chi tiét rat quan trong trong may phan ly dau nwéc la canh, viéc lwa
chon vét liéu va ché tao bau két hop la khau rat quan trong khi thiét ké hé théng phéan ly
hiéu qua, bai bao gidi thiéu phurong phap thiét ké béu két hop va duoc thir nghiém dé phan

ly déu trong nuéc trén céc tau nho, két qua cho thdy ham luong déu trong nuéc nhé hon
15 ppm dat yéu céu cia cac TCVN va quéc té.

Abstract

Oil pollusion is one of most serious disaster, it effect on marine environment. In the Marpol
73/78 regulations, oil concentraton in bilge water is not allowed over 15ppm. Therefore,
bigle water must be treated before discharge overboard. Coalescer is an importance part
of oily water separator, material selection and coalesce design are importance steps in
making an effective oil separating system. The artile introduces a method to design
coalescer and experiments that carried on small ships. The results show that oil
concentration in treated bilge water was smaller than 15ppm respect to requirements of
Vietnam and international standards.

Key words: Separator, bilge water, coalesce.

1. Dat van dé

Tai vuing bién cta Viét Nam, mdi ngay c6 hang tram ngan tau thuyén loai vira va nhd xa mot
lwong I&n nwéce la canh nhiém dau ra méi trwdng khéng hé qua x& ly. Cac sy ¢b tran dau trén bién
ludn thu hut sy cha y clia cac co quan quan ly va truyén théng. Tuy nhién, néu théng ké hang nam
chdng ta c6 thé nhan thay, lwgng dau thoat ra méi trwdng tr cac sy ¢b tran dau lai nhé hon nhiéu
so v&i tbng lwong dau thai ra tir hang trdm ngan tau thuyén vira va nhé. Thuc trang nay dang gay
ton that kinh té I&n cho cac viing nudi tréng thiy san cling nhw anh hwdng lau dai téi hé sinh thai va
da dang sinh hoc bién, anh hwéng tiéu cuc dén su phat trién bén virng bién Viét Nam.

Theo thiét k& clia cac nha may san xuét, trong cac may phan ly dau nuéc lyc trong trudng
dwoc st dung dé x& ly nwdc Ian dau trvoc khi siv dung bo két hop. Trong thiét bi nay, sw khac nhau
vé ty trong gitra hai chéat Idng lam cho viéc phan tach trd 1én d& dang hon. Cac hat néi Ién hodc chim
xudng bi han ché do cac lwc ma sat gay ra béi d6 nhét clia nwéde. Ly tach hat dau ra khéi nwéc
duoc goi la lwe phan ly Stock. Cong thire tinh van téc 1dng dwoc sir dung theo codng thirc sau:

0 ASG.d?
U

v, =1.78.1 (1.1)

Trong do6:

vt van téc lang;

d: dwong kinh hat;

ASG: d6 chénh vé ty trong gitra nwéc va dau;
u: d6 nhét dong hoc, Cst;

Kich thwéc cta binh phan ly chira bau két hop dwa vao cac yéu té: 1. Téc d6 lang cua hat cd
kich thwéc nhd nhét; 2. Lwc quan tinh tac dong lén hat do van téc ctia hén hop dau-nuwéc trong binh
chiva. Dé tach dwoc cac hat dau co kich thwéc tdi thiéu khodng 75-300 um. Lwc phan tach Stock
kich thwéc cla binh chira phai ddm bao dong chay tAng; dong chay rdi la nguyén nhan hoa tron tré
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lai. Thoi gian Iwu lai phai da 1au theo yéu cau, c6 thé mat 5, 10 hodc 30 phut dé phan tach tuy theo
tinh chat vat ly ciia dong chay. Cac bo két hop dwoc st dung dé tang téc do két hop cac hat dau
nhé dé hinh thanh cac hat hat cé kich thwdc 1én hon. Khi cac hat dau tang kich thwdc Ion hon sé
lam tang lwe ndi va yéu cau thei gian lwu lai cla dong nwéc nhd hon.

2. Tinh toan Iwa chon vat liéu cho bd két hop
_ Trong bau két hop hiéu qua bat dinh cac hat dau co kich thudc nhé chi yéu do va cham tryc
tiep gitra hat dau va bau ket hop. Cong thire sau co thé tinh khé’ nang bat dinh cac hat dau cla mét
muc tiéu. TL‘P do tinh dwoc chiéu dai ctia phan tir két hop can thiét dé coé thé két hgp hoan toan dwoc
cac hat dau co kich thwédc nhé:

EQ-a) (gjz

=" q 1.2)
K 1+ —
D

Trong do6:

no: hiéu qua bat dinh ciia mot muc tiéu don bang va cham truc tiép; E: Hé s6 chiéu dai bat dinh
hiéu qua; a: Hé so thé tich; d: dwdng kinh cla hat dau; K: hé s6 thdy dong Kuwabara.

Hé s6 thay dong cltia Kuwabara diing dé hiéu chinh hiéu suat bat dinh dwoc gia thiét trong moi
trwong dong chay tang va chat 16ng thiyc. Hé s chiéu dai bat dinh hiéu qua E la mot hé so thuwe
nghiém dwoc dua vao khi dong chay phan bo khdng déu do muc tiéu c6 bién dang cong hoac IOi
I6m nhw trong vat liéu bang len hoac bi chan béi cac khuc cong cua mat Iwdi bén va cac soi day
x0&n trong bé sgi lam bd két hop. Trong hinh 1.1 mot bo két hcp ly twéng lam bang soi thay cac
day soi cé E = 1 trong bd két hop. Cac sgi manh hon tao hiéu qua chan tét hon va cé gia tri E nhd
hon.

(o] (@] (o] OT

A
S \odbngChéy » i

tieu O O O O

(a) (b)
Hinh 1.1 B6 két hop duoc st dung soi
Déi voi mot bo két hop hoat dong chii yéu nh va cham thie té thi hiéu qua két hop co thé 1én
té’i, 99.9% cac hat dau cé kich thwée nhd. Doi véi g:éc hat dau co kich thudc nhé,lthgc nghiém cho
thay khoang mot nira dwdng kinh ctia muc tiéu bat dinh hiéu qua co thé thay thé bang cong thirc
tinh chiéu dai hiéu qua L nhw sau:

_D-a)ini-3" )

-4n,a

(1.3)

Trong do6:

¥: Hiéu qua bt dinh do va cham thyc tiép; L: Chiéu dai ctia bd két hop dé két hop duoc toan
bd cac hat co kich thwdc nhd.

Nhw trong hinh 1.1 cac b két hop lam viéc theo nguyén ly va cham tryc tiép lam bang céc soi
day thép nho hodc cac soi nilon nho. Cac yeu to sir dung trong cong thire trén thich hop vai cac hat
dau c6 kich thwéc nhd. Trong bd soi cac mat bén chiém 1/3 hé sé thé tich cia bd soi nhung chi cé
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mot vai phén tram tao ra bé mat chan do d6 déi vai muc dich bao toan, cac hé sb dwa ra trong bang
khéng duwoc tinh dén hé so khac.
3.3. C4u tao hé thong xtr ly
\ Nuwdc la canh

9 Tiénlge

-

@ | Bom cip nwée thai

— Buing két hop so cip ‘

9 Bén chita ddu | . 1
| | @ . —
_| Buong két hop thie cap ——

Xicin

e 1 e f

Buing hip thu nhi ( P <
fwong min | | HEe thong dieu khien

l BEom truc dimg

.................

© | Buéng hip thy hod Iy |

|

Nuwde thai ra mdi trwving dat
QCVN 40:201 VBTNMT

Hinh 1.2 Sor dé c4u tao hé théng xi ly nuoc la canh dé xuét thiét ké

Hé thdng xtr ly d& xuét co thiét ké& ndi tiép mot sd modul tach dau nwéc véi kha nang tach dau
khdi nwéc khac nhau, bao gébm hai modul tach dau khdi nwéc theo nguyén ly két hop, mét modul
tach dau khdi nuwéc theo nguyén ly hap thu va mot modul xt& ly nwéc sau khi tach khdi diu theo
nguyén ly két hop. Hinh 1.2 |a so' d6 cAu tao hé théng xt ly dé xuét.

CAu tao va chirc nang hoat dong cac cau kién thiét bi nhw sau:

1. B6 loc thé (tién loc): st dung loc tach rac, hat ran kich thudc Ion, cong suét thiét ké 1m3/gio.
B6 loc tho la dang loc Iwdi véi kich thwde mat lwéi 0,2 x 0,2mm.

2. Bom cép nuoc thai (bom pittong truc ngang): Bom ché tao tir vat liéu thép dac biét chong
duoc svw ér] mon cla nwdc bién, van h’énh béng, mo to diép 3 pha. Bom c6 chirc nang hut nwéc
lacanh tlr bon chira qua bé loc thd va day vao thiét bi tdch dau nwéc phia sau.

3. Bubng két hop so cap: Ché tao bang thép cac bon phi son chéng gi. CAu tric bén trong bao
gdm budng két hop va budng chira dau duwoc thiét ké 1ap dat theo chiéu tuv day Ién dinh. Budng
duoc trang bi giam sat ap suét hoat dong, bo phan gia nhiét co didu khién, van xa dau tw dong, cac
cam bién dau mdrc cao va mirc thap Vat liéu ché tao 16i két hop cho budng két hop so cap lam bang
soi thay tinh. Budng két hop so cdp cé chirc ndng tach dau khdi nwéc véi dwong kinh giot nhi
twong dau cwe dai cho phép tach trong dai 50-300um.

Budng két hop so cép dugc ché tao vai 6 16p Iudi soi thay tinh, mbi cudn Ivoi két hop co chiéu
cao tru 60cm, duwdng kinh 20cm. Budng két hop c6 dwong kinh 51,5¢cm va cao 1,2m.
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4. Budng két hop thir cdp: Ché tao bang thép cac bon phi son chéng gi. Kich thwédc twong tw kich
thwéc budng két hop so cip. Cac trang bi cau kién khac ciing twong tw budng két hop so cap, chi khac
vat liéu ché tao bod két hop co kich thudc mét lwdi nhd hon va dwoc ché tao dé cé kha nang két hop giot
nhi twong min hon (kich thwéc nhd hon) so véi kha nang ctia budng két hop so cap. Vat liéu ché tao 16i
két hop cho budng két hop thir cap la sgi thay tinh da bién tinh bé mat twong thich strc cang bé mat cua
dau, kich thwéc mat lwdi 1 x Tmm, dwérng kinh giot nhii twong dau cuc dai cho phép tach 20 - 200um.

Diura

Van xa dau tir déng Déiu ra

Van xa khi Van xa khi

Cam bién mire déu Cam bién mire diu

BG gia nhidt Bogianhiét
AN Bo két tu _—=—— Nuéc vio (7) Bo kéttu
Do nhiét d6. Bo nhiét do.
(/) (/)
Do ap suat ~— Do ap sudt—
NI 1
[ I (
X4 déy budng phin ly X déy
(@) (b)

Hinh 1.3. Céu tao budng két hop (a) so’ cép va (b) thir cép

) Budng két hop thir cép cing dwoc chétao V@i 2 cudn bd két hop. Kich thwéc hai cudn Iwoi bo
ket hop va kich thwéc buéng két hop th‘L'P cép, twong tw cac chi s cau tao budng két hop so cap da
néu trén. Hinh 1.3 miéu ta cau tao 2 budng két hop.

V6i thiét ké cla hai buong két hop ke trén, két qua th&r nghiém cho thay nwéce lacanh sau khi
di qua ca hai bo két hop da glam duoc néng d6 dau xuong duéi 30mg/I5. Budng hép thu nhii tvong
min: Vat liéu hap thu dwoc san xuét tr 100% soi tai ché ciia nganh céng nghiép dét, soi vai c6 kha
nang loc dau, vang dau, cac chat thai nhiém dau trong nwéc (bat k& nwéc ngot hay nwéc mén) va
& day dwoc st dung loc tach phan nhii twong diu con lai trong nwéc sau khi di qua budng két hop
thir cap. Budng ché tao bang thép khéng gi, cong suét loc thiét ké cho lwu lwong 1m3/gier. Cac tAm
loc hap thu nhii twong dau min cé d6 day 5mm, do xdp 92-96%, kich thuéc khe hé biéu kién 100-
140um; dwéng kinh giot nhii twong dau cuwc dai cho phép tach 1-25um.

Budng hap thu nhii twong min cé ciu trdc gdm hai budng dung tich twong dwong kich thuwéc
0,4m x 0,4m x 0,8m, mot budng chira cac tAm loc va budng con lai chira nwéc loc sau khi hap thu
nhi twong dau min. Trong budng hap thu nhii twong min 1ap 14 tdm loc kich thuwéc 0,4 x 0,4m
(0,16m2). Téng dién tich bo loc hap thu 2,24m2.

Chi sb k§ thuat tAm loc hap thu 1a dat duwoc khéi lwong dau hap thu tdi da gap 20 1an khéi lwong
tdm loc (khdi lwong tAm loc 0,43kg/m2). Nhw vay khéi lwong dau téi da 14 tAm loc gitr dwoc la
19,264kg. Dat gia thiét cac tAm loc thuc té dat dwoc 80% kha nang hép thu dau theo ly thuyét. Vay
khéi lwong dau gitr dwoc sé 1a 15,41kg.

Cac tam loc trong budng hap thu duoc xép chong Ién nhau, véi dac trwng cla thm loc 1a sau
khi tam phla tren bao hoa dau th| tam phla dum mo’l phat huy tac dung hap thu. V| the kh| ca 14 tam
D [1C)

A 2 , J ! ) I ) l J
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do dau 30mg/l thi s& c6 500m3 nwdc la canh dwoc xtr ly trede khi phai vé sinh, bao dwdng tai st
dung cac tam loc.

3. Két luan
Trén co sé mé minh do, thiét ké va thir nghiém bau két hop trong may phan ly dau nwdc nhom
nghién ctru rat ra két luan sau:

Vat liéu str dung trong bau két hop theo tinh toan ly thuyét Ia loai soi thay tinh c6 thé két hop dwoc
cac hat dau cé dwdng kinh nhé t&i 4 um.

Hiéu qua cua sw két hop la ting cuo’ng kha nang va cham gitra hat dau va vat liéu lam bo két ho’p
Véi cac mau thir nghiém hiéu qua phan ly cé thé dat téi, twong duong voi Iuo’ng dau duoc glam
xuong téi mirc yéu cau. Két qua phan tich trung binh 5 mau nuwoc thai sau x ly cho thay da giam
nong do xubng duéi nguwdng cho phép, dac biét la cac thong so COD giam 309 lan ti» 8486mgl/l
xubng 27,4mg/l, tbng chét ran lo Iteng gidm 13 1an t& 411mg/l xubng 31mgl/l; tbng ddu mé& khoang
gidm 187 Ian tr 437mg/l xudng 2,34mgl/l.

TAI LIEU THAM KHAO

[1] Két qua nghién clru cta vién ky thuat Hai Quan vé may phan ly dau nwéc.

[2] Liquid-liquid coalescers design manual, ACS industries, ACS separations and mass transfer
products, LP Houston, Texas, U.S.A, www.acsssepartions.com.

PNEUMATIC SILENCER

Nguyén Tuan Anh
VIMARU, Marine Engineering Faculty, Power Fluid & Automation Division
Email: anhnt.mtb@vimaru.edu.vn

Abstract
Pneumatic silencers can be applied in many applications. Applications which operate
pneumatics at a high frequency and produce a large amount of noise are well suited for
pneumatic silencers. The application examples below commonly use pneumatic silencers.
Robotics: Robotics frequently use pneumatics to control movement or perform work on a load.
Arobotic arm for example, uses pneumatics to control its motion. Switching on or off pneumatic
valves will control movement of the arm. Robotics are commonly used in conjunction with
workers, so controlling the exhaust noise is important.
Packaging: Pneumatics are often used on packaging machines to drive motion. A sorting
machine will often divert product based on a signal from an industrial controller. The signal
from the controller is used to activate a pneumatic device. Due to the high rate at which
packaging machines operate and the high volume of workers that are typically surrounding
these machines, pneumatic silencer would be well suited for packaging machines.
Fence Production Machinery: Machines that produce rolls of fence often include pneumatic
cylinders to cut fencing as it is woven into rolls. An operator is constantly working alongside
fence production machinery to ensure the rolls of fence are according to specification. To
protect operators from damaging noise a pneumatic silencer is an ideal solution to reduce
noise from the constantly operated machinery.
Keyword: Pneumatic, Silencers, Pneumatic silencers
1. Introduction about Pneumatic silencers
A pneumatic silencer is used to vent pressurized air to the atmosphere. They are commonly
installed on pneumatic 5/2-way solenoid valves, pneumatic cylinders, or fittings. Depending on the
flow and pressure of the air coming out of the exhaust port, the pneumatic air exiting the device could
produce noise that is potentially harmful to workers in the surrounding environment or cause noise
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issues in the application (theatre applications). In addition to noise, the exhaust air may emit
contaminants during operation. Using a silencer exhaust cleaner can prevent harmful contaminants
from entering the environment. Standards defined by organizations such as OSHA (Occupational
Health and Environmental Control Agency) are enforced by governments to help protect workers
from harmful noise and contaminant exposure. Figure 1 shows examples of common pneumatic

silencers.

i

Figure 1: Pneumatic silencer examples

Pneumatic air silencers, also commonly called pneumatic mufflers, are a cost-effective and
simple solution to reduce noise level and unwanted discharge of contaminants from pneumatics.
Silencers can also include adjustable throttle valves to control the flow rate of air as it exits the
silencer. Flow rate control with a silencer throttle valve can be useful to control the speed of a driving
device and works similar to a needle valve. For example, pneumatic cylinders are commonly
equipped with a throttle valve to control the piston actuation and/or retraction speed.

2. How do pneumatic silencers work?

A Pneumatic silencer’s function is to vent pressurized air after it has performed work at a safe
noise level and to prevent contaminants from exiting (if it is combined with a filter). Excessive noise
may be produced as the pressurized air is released to the environment. Noise is the result of turbulent
air which is produced when the fast-moving air released from the vent collides with the static air of
the environment. Typically, silencers are installed directly at the exhaust port of a valve and diffuse
the released air through a larger surface area which reduces turbulence and thus decreases noise
levels. Pneumatic exhaust silencers are commonly designed with a porous material to increase the
surface area of the exhaust port which it covers. They can also be installed on hoses.

3. Design

Pneumatic silencers are designed in differing shapes depending on the application.
Application specifications that influence design are housing materials, working temperature ranges,
working pressure range, and connection options. Additionally, silencers can be specified with a filter
to prevent contaminants (i.e. oil) from being discharged into the atmosphere (see section silencer
exhaust cleaner). The two most common design styles are cone (Figure 2 left) and flat shaped
silencers (Figure 2 right).

= ~
Figure 2: Cone silencer (left) and flat silencer (right)

4. Specifications
4.1. Material

Silencer housing material should be selected according to application. Housing material will
influence the silencer strength, environment compatibility, pressure range, and temperature range.
The housing material should be considered carefully during selection. The most common housing
materials are sintered brass, sintered plastic, and stainless steel.

Sintered brass

Sintered brass is a lower cost option for a durable metal housing. An example of a sintered
brass silencer is shown in Figure 3. This material is suitable for non-corrosive and neutral
environments.
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Figure 3: Sintered brass silencer
Sintered plastic

Sintered plastic is low cost, light weight and offers high chemical resistance with higher noise
reduction compared to metal materials. An example of a sintered plastic silencer is shown in Figure
4. This material is suitable for corrosive environments.

Figure 4: Sintered plastic silencer
Stainless steel

Stainless steel is an excellent choice for applications which require corrosion protection,
durability, and/or operating in a sterile environment. An example of a stainless steel silencer is shown
in Figure 5. Stainless steel is commonly used in food or pharmaceutical applications. Stainless steel
is generally more expensive than bronze or plastic silencers.

Figure 5: Stainless steel silencer

4.2. Temperature

Silencers are suitable for high or low temperature applications. Material should be specified
appropriately, especially in extreme temperatures. During selection, ensure the silencer material can
operate correctly across the entire operating temperature range of the application.
4.3. Pressure

Pneumatic silencers are specified with an operating pressure. The silencer should be selected
in accordance with the correct operating pressure to ensure optimal noise reduction and reduce
premature failure. The surface area of the silencer is dependent on housing material and shape.
Surface area will impact the overall size, mechanical strength, and noise reduction of the silencer.
Additionally, the resulting back pressure during operation will prevent proper machine operation if
not selected correctly.
4.4. Connection type

Pneumatic silencers are connected to ports using a threaded male end. The port could be on
a pneumatic solenoid valve (5/2-way for example), pneumatic cylinder, etc. Common thread
standards used are NPT (National American Pipe Thread), BSP (British Standard Pipe), or metric
(ISO standards). Using a push-in silencer allows it to be easily moved from one device, or hose, to
another.
4.5. Pneumatic silencer symbol

The pneumatic silencer symbol seen in schematics is shown in Figure 6.

_|I|>

Figure 6: Pneumatic silencer symbol
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4.6. Pneumatic silencer throttle valve

Throttle valves are commonly included with silencers and are commonly just called adjustable
pneumatic silencers or flow control silencers. Adjustable pneumatic silencers are an inexpensive
method for pneumatic flow control to control the speed at which air exits the valve. For example, by
controlling the exhaust speed of a pneumatic cylinder you can control how quickly the piston is able
to extend and/or retract. The flow rate of air is typically adjusted by rotating a knob to change the
flow speed, like a needle valve. The position of the screw will increase or decrease the size of the
valve orifice and thus adjust the flowrate of the air exiting the valve. Figure 7 shows an example of a
throttle valve.

&
NG
® &
Figure 7: Throttle valve examples

4.7. Pneumatic silencer throttle valve symbol
The pneumatic throttle valve symbol seen in schematics is shown in Figure 8.

A7~

Figure 8: Pneumatic throttle valve symbol
4.8. Pneumatic silencer exhaust cleaner
Silencers can also contain a filter to remove oil mist and dust in the exhaust air from entering
the environment. These are important if the pneumatic air is dirty or toxic to allow you to protect the
environment, workers, and/or applications if working in a sterile environment. Figure 9 shows an
example of a silencer exhaust cleaner.

Figure 9: Silencer exhaust cleaner
4.9. Pneumatic silencer exhaust cleaner symbol
The silencer exhaust cleaner symbol seen in schematics is shown in Figure 10.
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Figure 10: Silencer exhaust cleaner symbol

5. Industry standards

To protect workers from exposure to harmful noise and toxic substances levels, organizations
and governments define standards for machine manufacturers. Pneumatic silencers are commonly
certified to the following standards:
¢ Pressure Equipment Directive (PED) - 2014/68/EC
¢ Restriction of Hazardous Substances (RoHSs) - 2002/95/EC
¢ Registration, Evaluation, Authorization and Restriction of Chemicals (REACH) - EC No 1907/2006
¢ EC Noise Directive - 2003/10/EC
e Occupational Health and Environmental Control - 1910.95(b)

REFERENCE

[1] https://tameson.com
[2] https://www.ebookbkmt.com

HOI DAU TRONG HE THONG LANH

OIL RETURN CHARACTERISTIC IN REFRIGERATION SYSTEM

Vii Anh Tuén
Khoa M4y tau bién, Pai hoc Hang hai Viét Nam
Tém tit
Kha nang héi ddu vé cac-te may nén anh huéng rét nhiéu téi hoat daong cua may nén trong
hé théng lanh. Luong déu béi tron hbi vé  may nén phu thudéc vao mét sé yéu té nhw cap dau-
ga lanh, téc d6 ga luu déng trong duong éng va cach b tri thiét ké hé théng duong éng. Ngoai
ra, khé néng hoi dau con phu thuéc vao mét sé yéu té khai thac sé duoc dé cap toi trong bai
béo nay.
Abstract
Oil return from evaporator to compressor cankcase is critical requirement affected by the
refrigerant — lubricant properties, gas velocity and piping geometries. Beside this, some
operating conditions also affect the oil return characteristic in refrigeration system.
1. NOI DUNG
Dé ting kha nang hoat dong tin cay, an toan cho hé théng lanh, van dé béi tron dwoc dac biét
quan tam. Dau béi tron dung cho hé théng lanh st dung ga lanh CFC va HCFC nhw R12, R22 hay
R502 thudng la loai MO (Mlneral oil) dau khoang, dau AB (alkyl benzene), cdn cac loai ga HFC nhw
R134a, R410a, R404a,... st dung dau béi tron loai POE (Polyol ester) [2]. Bai bao dé cap téi hé
thong kho lanh c6 moét buong lanh, trang bi m6t may nén. (ng v&i mbi cap dau — ga lanh, kha nang
hdi dau con phu thudc vao cac yéu t6 khac nhw sb 1an pha bang trong ngay, lwong ga nap trong hé
thdng, nhiét dd nguwng tu tai bau ngwng, nhiét dd séi clia ga trong dan bay hoi va phu tai nhiét cua
hé thdng.
1. Mdrc dau trong cacte mdy nén
Tuy theo cdp ga ddu ma mirc diu trong cacte may nén co thé khac nhau nhwng nhin chung
mirc dau déu co bién dong chung. Trudc pha bang dan bay hoi, mirc dau trong cacte Ia nho nhét
sau d6 tdng dan 1én trong thoi gian pha bang Khi pha bang két thuc, mirc dau gidm nhanh rdi ting
dan t&i mire cao nhat. Sau d6, mirc dau gidm dan cho t&i lan pha bang ké tiép.
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Bién dong mirc dau cé thé giai thich nhw sau: Khi bat dau pha bang, may nén khi d6 da dirng,
khéng con dau héi vé clra hit may nén, lwong dau tai cac vi tri bdi tron chay xudng cacte lam muirc
dau tang 1&n. Két thuc pha bang, may nén chay tré lai, mot lwong diu Ién dwoc bom dau lai bdi truc
khuyu day vao hé thdng bdi tron lam mirc dau giam. Tiép theo d6, lwong dau hdi vé tir phia clra hat
may nén lam mec dau tang Ién va dat mirc cao nhat. Lwong dau hoi giam dan lam mirc dau giam
va dat m&rc nhé nhat cho téi khi quéa trinh pha bang ké tiép.

2. DA&u héi vé mdy nén

Lwong dau hdi vé may nén anh hwéng Ion t&i mire dau tai cacte may nén. Luwong dau hoi cla
cac cdp ga dau HFC/POE nhuw ga 404a/POE tbt hon cap ga ddu HCFC/MO hay cdp ga dau HFC/
MO trong cuing diéu kién hoat ddng. Mirc dau trong cacte tai thdi diém trwéc pha bang dwoc coi la
tiéu chi danh gia quan trong nhét vé kha néng hdi dau trong hé théng. Nhiéu nghién ctru cling chirng
té réng, cling moét hé théng stv dung ga HFC, khi dung dau khoang vé&i mét lwong dau 16n hon so
v&i dau POE, kha nang hdi dau cla diu khoang van thdp hon do cé lwong I&n dau khoang tén tai
trong hé théng ma khéng tré vé cacte may nén.

Tac dong cla nhiét do bay hoi dén do hoa tan ga dau va dd nhét dong lwe hoc tr d6 anh
hwéng I&n téi khd ndng hdi dau. O ap suét séi nhw nhau trong dan bay hoi, cap ga dau HFC/POE
c6 dd hoa tan tét hon cdp HFC/MO nhwng kém hon so véi cdp HCFC/MO. Ciing & cung diéu kién,
cap ga dau HFC/POE c6 d6 nhét dong hoc thp hon hai cap con lai la HCFC/MO va HFC/MO.

Do nhiét d6 dan bay hoi va dwdng 6ng hut thap, dd nhét cta du khoang 16n hon dau POE
nén trong 6ng dan bay hoi va dng ht hinh thanh I16p dau day hon, diéu nay twong (rng véi lwong
dau mac ket trong hé théng nhiéu hon so véi ddu POE. Hé théng dung dau khoang sé phai nap mot
lwong dau 16n hon so véi dau POE. Néu lwong dau nap vao hé théng khéng dd, mirc dau trong
cacte thiéu anh huéng téi lwong dau cip cho bom dau, téi lwong dau téi cac vi tri boi tron, lam ap
suéat dau bdi tron gidm. Ap suét dau bdi tron gidm cé thé dan téi bao dong ap suat dau thap, may
nén dirng va énh hwéng téi qua trinh [am lanh cta hé thong.

3. Tan so phd bang dan bay hoi

Tan s6 pha bang &nh hwdng toi lvong dau hoi ve cacte may nén. Tan sb pha bang cang Ion,
dau hdi vé may nén cang nhiéu va ngwoc lai. Sau méi lan pha bang, lwong dau hdi vé may nén
nhiéu hon sau thdi gian may nén nghi ché pha bang. Diéu nay dwoc giai thich 1a do anh hwdng cua
nhiét dé pha bang t&i dan bay hoi va diu trong dan bay hoi, tbc do hoi ga sau mdi lan pha bang sé
tang lén dang ké so Vvoi trwdc khi pha bang. Nhw vay, so l&n pha bang trong mét ngay cang nhiéu
thi lwong dau hoi vé may nén cang nhiéu. Tuy nhién, s6 lan pha bang cang nhiéu lam anh hwéng
xAu téi viéc 1am lanh va lam giam hiéu suét lam lanh clia hé thong [1].

4. Lwong ga nap vao trong hé théng

Lwong ga nap vao trong hé théng cang nhiéu, dac biét véi cip ga ddu HFC/MO, cang anh
hwéng khong tot toi viéc héi dau. Lwong ga thira trong hé thdng sé duoc chira trong bau ngung.
Vi c&p ga dau hoa tan tét véi nhau, lwong ga con nhiéu trong bau ngwng khi hé thdng hoat dong
ddng nghia véi lwong dau trong hé thong cling nhiéu va lwong dau hdi vé may nén sé it di. Con doi
v&i cdp ga dau hoa tan it véi nhau, dau nhe hon ga 16ng trong bau ngwng sé ndi lén trén va rat kho
dé c6 thé di tiép dé hdi vé may nén.

5. Phutéi nhiét cda héthéng

Hé théng c6 phu tai nhiét Ién hon dem lai kha ndng hdi dau I&n hon (rng véi cung cap ga dau
va diéu kién hoat dong. Phu tai nhiét cang Ién, téc d6 hoi ga trong hé thdng cang I&n va lam ting
kha nang héi dau vé may nén.

6. Nhiét dé ngwng tu tai bau ngung

Nhiét d6 ngwng tu tai bau ngung cang cao cang lam mac dau trong cacte may nén giam. Khi
nhiét d6 ngwng tu cao, nhiét do day cla may nén cao, do nhot cla dau trong may nén giam, lwong
dau tr may nén di cung hoi ga ra khdi may nén vao duwdng 6ng day Ién va lam gidm mdac dau co
trong cacte may nén.

7. Nhiét dé bay hoi tai dan bay hoi

Nhiét dd bay hoi cGa ga trong dan bay hoi cang cao, kha ndng hdi dau vé may nén cang tét.
Khi nhiét d6 dan bay hoi cang cao, dd nhét clia dau trong dan bay hoi cang thdp, dau di chuyén
cang dé dang hon gitp cho viéc hdi diu trd 1én thuan loi hon.
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Kha ndng hdi dau anh hwdng nhiéu t&i hé sb truyén nhiét ctia dan bay hoi va tir d6 anh huéng
t&i cong suat cla dan bay hoi. Lwong dau tén tai trong dan bay hoi cang nhiéu, ndng suét truyén
nhiét cla dan bay hoi cang gidm va ngworc lai.
Il. KET LUAN

Kha n&ng héi dau (rng v&i méi hé théng nhat dinh phu thude nhiéu vao cap ga dau dung trong
hé théng. Hé thdng dung ga HFC nén ding dau POE dé c6 dwoc déc tinh héi dau toi wu nhat. Bén
canh do, so lan pha bang trong ngay hop ly, lwvong ga phu hop khong qua nhiéu va mot s yéu té
khai thac can lwu y dé tao diéu kién cho diu hdi vé may nén.
TAI LIEU THAM KHAO
[1] K.K Fung, S. G. Sandaresan, Study of Oil Return Characteristics in a Display Case Refrigeration
System, 1994.
[2] Roger Tuomas, Properties of Oil and Refrigerant Mixtures, Luled University of Technology, 2006.

PHWONG PHAP DO TAl TRONG TAC DUNG TREN GOI B& HE TRUC

SHAFT JACK UP TEST
Trwong Tién Phat
Khoa M4y tau bién, Pai hoc Hang hai Viét Nam
Tém tit
Bai viét gici thiéu va dat van dé vé viéc kiém tra tai trong tac dung trén goi dé hé truc tau
thay dé giam thiéu rung déng, tang tubi tho va giam chi phi van hanh cda hé truc tau thay
trong qua trinh khai thac.

Abstract

The article introduces and questions about shaft jack up test to reduce undesirable
vibrations, Increase shafting life and lower operating costs during operation.

Key words: GAP, SAG, Shaft aligment, jack up, reaction, bearing.
1. Patvan dé

Can chinh hé truc la mét van dé quan trong trén tau, dac biét la trén cac tau I&n nhw tau ché
hang roi, tau chd dau, tau chd container va tau ché khi hoa 1dng. B4t ky sai s6t ndo trong viéc can
chinh hé truc tau thay cé thé dan t&i cac rung ddng khdng mong muén va chi phi van hanh cao hon.
Diéu nay cé thé dan téi cac hw hdng cla bac truc chong chéng, hé théng dong lwc, may chinh va
cudi cuing 1a hop sb.

Phuong phap do tai trong gdi d& hé truc cho phép ching ta xac dinh dwoc phan lyc tac dong
thuwe té trén cac gbi d& va xac dinh dwoc cac hé so anh hucmg clia chung. Xac dinh tai trong cac
gbi d& truc trung gian, gbi d& trwdc va sau cla truc hdp gidm tdc ludn anh hwéng téi viéc dinh tam
hé truc.

Quy trinh kiém tra tai trong gbi d& bang phwong phap jack up c6 mét sé han ché:

- Phwong phap nay chi kiém tra dwoc nhirng gi dang xay ra véi gbi d& truc trung gian va
khép ndi ctia dong co. Nhung nhirng gi ching ta thwe sy quan tam dén 13 tai trong goi
d& cua truc chong chéng. Cu thé hon, phwong phap nay khéng chi ra cho ching ta thay
s phan b cla tai trong trén gbi d& phia sau cla truc chong chéng.

- Phwong phap nay kiém tra trén diéu kién tinh (hé truc dang khéng hoat dong).

- Do tai trong gbi d& bang kich nang bi gi¢i han b&i 3 diéu kién: tau dang & trong dock, hé
truc & trang thai ngudi va chiéu chim nhd, va mét diéu kién véi dong co & trang thai néng.

- Do sai s6 do va hiéu (rng dd tr&, nén phwong phap do nay khéng chinh xac va khéng thé
1ap lai.
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2. Muc dich

Muc dich clia viéc do tai trong trén cac gbi truc 1a kiém tra gitra két qua thurc té va két qua tinh
toan. Théngxthl‘:rkong ggu«‘yi ta cho phép sai so0 dén 20%, vwot qua gié tri nay nguwdi ta cé thé dung
bién phap dé dieu chinh.

3. Cac gobi can kiém tra
Viéc do phan lwc gbi thwong dwoc xac dinh cho cac gbi sau:
+ Bac trwdc clia truc chan vit (Forward stern tube bearing)
+ Cac bac truc trung gian (Intermediate shaft bearings)
+ Bac truc khuyu sat banh da nhét (Aftmost main bearing)
+ Cac bac lién ké bac sat banh da nhat

4. Céac phwong phap kiém tra
Viéc do phan lyc gbi cé thé dwoc tién hanh theo hai phwong phap sau:
+ Do tai trong tac dung trén gbi bang phwong phap kich thay luc.
+ Po tai trong tac dung trén gbéi bang phwong phap do bién dang.

5. Do tai trong tac dung trén goéi bang kich thuy Iwc.

Day la phwong phap xac dinh phan Iwc trén 90| mot cach tryc tiép. Do day la phuong phap don
gian nén dwoc sr dung rong rai. Ban chat cta phwong phap la chuyen toan bo tai cia gbi sang
kich thuy lwc, qua d6 cé thé tinh tai cta gdi théng qua viéc tinh tai cia kich.

Khi st¢ dung phwong phap nay, Phan lyc gbi dwoc xac dinh nhw sau:
R=PxCxAx1/982 (tons)

Trong do:

R: Phan lyc cta gbi (Ton- T), 1 ton = 9820N

P: ap lwc cua kich thuy lwc (Bar) 1 bar = 100.000N/m2

C: Hé sb hiéu chinh (Hé s6 sinh ra do vi tri dat kich khong trung tam gbi)
A: Dién tich ap Iyc cua kich (cm2)

A dwoc tinh phu thudc vao dac treng hinh hoc cda kich thuy lwc st dung.

Btit

v Y,

Hinh 5.1. Kich chuyén dung

Thwong st dung hai loai kich sau: Kich chuyén dung dé nang truc khuyu khi thao bac truc; Kich da
nang.

Kich chuyén dung thwdng ding dé do cho cac bac ME
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Kich da nang thuéng dung dé do cho céac bac cla hé truc (Bac trung gian va bac trudc truc chan
vit)

Nén dung kich c6 dién tich mat dinh nhd hon dién tich bé mét cb truc can do.
Trwdng hop dung kich chuyén dung A dworc tinh theo céng thirc sau:

A= (D2-d2) x Pi/4
' .

7

D

Hinh 5.2. Kich da nang
Trwdng hop dung kich da nang A duwoc tinh theo céng thirc sau:
A= D2 x Pil4

Do ma sat t6[1 tai trong kich thuy lwc nén véi cung mot gia tri dich chuyén thi khi nang va ha kich
ap lyc trén dong ho sé khac nhau, dwdng cong nang luén nam dwéi duwdng cong ha.

Do vay ngui ta xay ding hai dwdng cong nang va ha va l4y dwérng cong nadm gitra hai duwdng
nay lam dwdng biéu dién quan hé ap Iwc- dich chuyén.

DPé xay dwng dwoc dwdng cong quan hé trén, ngwdi ta nang dan ap lwc cla kich thuy lwc 1&n tirng
bac khoang tr 10-50 bar, thong thwdng Iy khoang cach bac = 20 bar. Vi mdi gia tri ap lwc sé ¢
mot gia tri dich chuyén twong (rng. D& cho chinh x&c sb gia tri nay cang nhiéu cang tbt, it nhat 1a
khoang 15 bac.

V& nguyén tac quan hé gitra ap Iwc- dich chuyén Ia tuyén tinh, vi thé tir dwong cong thu duoc
ngudi ta xay dwng dwong thang doc twong rng theo phwong phép tiém can (tuyén tinh hoa).

Average line
mm

-
/
. !
Decreasing /]
T Ty
/

I/ s
Analysis line No 2 -

‘f Increasing
!

_ “~ Analysis line No 1

71
Rd Rj Ra

Hinh 5.3. Bé thj do tai trong gbi d& bang kich thay luc

Puong thdng No1 1a dwong thdng thu dwoc khi ta tuyén tinh hoa duéng cong nang.
Puong thdng No 2 1a dwdng thdng thu dwoc khi ta tuyén tinh hoa dwdng cong ha.
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Buong thang song song va chinh gitra hai dwong thang No1 va No2 1a dwong thang biéu dién
quan hé ap lyc- dich chuyén thyc té.

Ra: Phan Iwc tac dung Ién kich khi 6 nang = Omm thu dwoc tir dwong cong nang
Ra: Phan Iyc tac dung Ién kich khi 6 nang = Omm thu dwgc tir dwong cong ha
Phan Iwc thuc té tac dung lén kich Rj= 0,5 (Ra + Rd)

Phan lwc thuc té tac dung lén bac R = C x Rj

Hé s6 hiéu chinh C dé hiéu chinh sai khac sinh ra do vi tri dat kich khong thé dat truc tiép duoi vi
tri clla bac ma phai dat tai vj tri gan do.

Hé sbé hiéu chinh C dwoc cho trong bang tinh dinh tam twong (rng véi vi tri dat kich cu thé.
Déi v&i cac bac cia ME ciia MAN- B&W cé thé so bd dung gia tri C cho cac trwdng hop sau:
Débi vé&i bac truc khuyu sau cung, kich dat dwéi banh da C = 1,3

Déi v&i hai bac sat bac sau cing C = 0,9

Cac bac truc phai can ct vao bang tinh dinh tam hé truc.

6. Do tai trong tac dung trén géi bing phwong phap bién dang

(@) Wu diém :

- C6 thé xac dinh cac thong tin trén gbi khéng can do bang kich nang.

- Sau méi l4n do qua trinh I13p lai rat nhanh.

- Xac dinh dwoc cac sb liéu vé tai theo phwong thang dirng va quay léch tam cla truc.

- C6 thé xac dinh cling mét lic nhiéu théng tin.

(b) Nhwoc diém:

- Can c6 mot thoi gian twong dbi dai dé 1ap dat thiét bi khi thuc hién do lan dau.

- Do chinh xac cla két qua do phu thudc vao mé hinh hé théng.

- Yéu cau thiét bj phirc tap va déat tién.

(c) Phwong phap k¥ thuat do mémen udn (M) cla truc dwoc xay dwng trén mdi quan hé co ban
sau:

M=¢E. W
Trong do6:
E - Médun dan héi chdng uén cta vat liéu;
€ - (ng suét udn;
W - Médmen quan tinh ctia mét cét truc.

Hinh 6.1. L&p thiét bi do tai trong gbi d& béng phwong phap do bién dang
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7. Két luan

Bai viét da gi6i thiéu vé viéc cac phwong phap do tai trong gbi d& cla hé truc tau thay va dong

co diesel hién nay trén thé gioi, cung nhw gi&i thiéu vé cac wu nhuoc diém ctia mdi phwong phap.
Bai bao sé 14 tién dé cho viéc kiém tra lap dat, dinh tdm hé truc tau theo phwong phap tai trong gbi

do.

TAI LIEU THAM KHAO

(1]
(2]

(3]
(4]
(5]
(6]
[7]

(8]

Selutrenco. Stra chiva va lap rap hé thdng dong lwc tau thdy. Nha xuét ban Léningrat —
1974,

Nguy&n Bang Cuwéng, Ha Ton . Lap rap va stra chiva thiét bj tau thay. Nha xuét ban khoa
hoc ky thuat, Ha N6i — 1998.

Quy trinh cong nghé clia cac nha may déong va stra chira tau.

Tiéu chudn Viét nam, TCVN (2003), Qui pham phan cap va déng tau bién vé thép, Ha noi.
https://www.officerofthewatch.com/2012/09/22/shaft-jack-up-test/
https://www.wartsila.com/encyclopedia/term/shaft-alignment
http://www.marineengineering.co.za/education/information/general/propulsion/shafting/g4--
-guide-to-shaft-alignme.pdf

Guidance notes on Propulsion shafting alignment — ABS.

Né6i San Khoa Hoc Khoa Mdy Tau Bién S6 37 - 11/2019 96


https://www.officerofthewatch.com/2012/09/22/shaft-jack-up-test/
https://www.wartsila.com/encyclopedia/term/shaft-alignment
http://www.marineengineering.co.za/education/information/general/propulsion/shafting/g4---guide-to-shaft-alignme.pdf
http://www.marineengineering.co.za/education/information/general/propulsion/shafting/g4---guide-to-shaft-alignme.pdf

