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Viét Nam dang chuén bj tham gia ddy di Phu luc VI Céng wéc MARPOL 73/78 vé ngén

ngtra 6 nhiém khéng khi do tau géy ra, déng thoi xay dung céc bod chi sé theo chudn muc

IMO vé thiét ké hiéu qua nang lwong (EEDI). Tuy nhién, da s6 cac déi tau van tai cia nuéc

ta str dung déng co diesel thé hé cii, nén viéc kiém soat phat thdi nham dam béo céc quy

dinh quéc té gép nhiéu khé khadn. Vi muc dich tim ra gidi phép céng nghé tbi wu cho doi tau

Viét Nam dép (rng cac yéu céu céng uéc quéc té vé kiém soat phat thai khi thai. Chung toi

da nghién ctru téng hop, danh gia cac gidi phap céng nghé dang duoc ép dung dé xd ly ham

luong NO,, SO, va HC trong khi thai déng co diesel tau thiy trung va thép téc. Ttr d6, déanh
gia va dua ra dwoc giai phap t6i wu &p dung cho doi tau van tai thuy cta Viét Nam.
T khéa: Ngan ngtra 6 nhiém khéng khi, chi sé thiét ké hiéu qua nang lwong (EEDI), Kiém
soét khi thai, ham lwong NO,, SO, va HC, dong co diesel thdy trung va thap téc
Abstract:

Vietnam has been in the process of fully compliance with Appendix VI, MARPOL Convention

73/78 on “Regulations for the Prevention of Air Pollution from Ships”, while building up an

indicating systems in accordance to IMO standards regarding to Energy Efficiency Design

Index (EEDI). However, most of our national fleets equipped old models of diesel engines

that make it difficult for emission control to meet international regulations. With the target of

seeking optimal technical solutions for Vietnam's fleet to satisfy MARPOL requirements for
emission control. The team have researched, evaluated current technologies in used for
treating NO,, SO, and HC in emission of low and medium speed marine diesel engines.

Then, evaluations and proposal of an optimal solution for Vietnam's fleet.

Key words: Regulations for the Prevention of Air Pollution, designing indicators Energy
Efficiency Design Index (EEDI), emission control, NO,, SO, and HC in emission, low and medium
speed marine diesel engines
1. MO bAU

DPong co Diesel, dic biét 1 cac dong co Diesel thuy ¢& 1&n, nhién liéu c6 chét lwong khong
cao, ham lwong lwu huynh Ién, khi thwe hién quéa trinh chay véi khong khi trong budng dbt sé tao
nén cac san phdm chay khac nhau. Do mic d6 dnh hwéng nghiém trong cta khi thai dong co
Diesel d6i v&i strc khde con nguwdi va cé nhiéu tac dong xau dén méi trwdng séng, Té chirc Hang
hai Thé gi¢i (IMO) da dwa ra nhirng tiéu chuan bat budc trong phu luc VI ctia Céng wéc MARPOL
73/78, cb stra dbi nam 2008, 2010 nham quy dinh vé tiéu chuan ham lwong cac chét doc hai trong
khi thai dong co diesel.

Viét Nam hién tai dang s& hiru déi tau van tai bién véi tbng trong tai trén 7 trieu DWT bao
gom khoang 1380 tau v&i cac ching loai khac nhau nhw: tau ché hang roi, tau bach héa, tau ché
dau, tau ché container, cé tudi doi trung binh trén 14 nam. Nhw vay, doi tau bién Viét Nam twong
dbi gia, cac trang thiét bi dwoc lap dat trén tau phuc vu cac yéu cau giam thiéu phat thai khi doc
hai tir tau khong dap wng hoac chwa dwoc trang bi. [1]

Nhém nghién ctru da téng hop, danh gia mot sb giai phap cong nghé dién hinh cla cac hang
ché tao dong co 16n nhw: Man B&W, Wartsila...ttr d6 lam co s& duwa ra nhdm gidi phap hivu higu xa ly
khi thai dong co’ Diesel thuy phu hop véi dac diém doi tau bién trung va thap téc ca Viét Nam.

2. NOIDUNG NGHIEN CcUU
2.1. Khi thai déc hai dong co Diesl tau thuy
2.1.1.Phat thai khi déc hai cua déng co’ Diesel

Déi voi dong co Diesel tau thuy thi hdn hop chay nhién liéu - khéng khi dwoc hinh thanh
nhd phun nhién liéu vao diéu kién nhiét d6 va ap suat khong khi cao trong budng dét déng co.
Nhién liéu bao gébm cac hydro-cac bon sau khi chay thi cac san pham chay sé la nwéc va CO,. Tuy
nhién, do nhién liéu khéng chi don thuan la cacbon va hydro, ma con mét sé cac chat khac niva
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nhw lwu huynh, vanadi... va khéng phai ltic nao nhién liéu ciing chay hoan toan, nén thanh phan
khi thai s& bao gébm ca NO,, SO,, HC. Chinh nhi*rng thanh phan ngoai nwéc nhw trén thai ra moi
trwdng sé 1a nguyén nhan gay hiéu rng nha kinh, mwa a xit, hay néi cach khac la lam 6 nhiém méi
trwdng khong khi cla trai dét.
2.1.2.Nhirng quy dinh cua IMO vé han ché khi thai dong co Diesel thuy

Phu luc VI cia MARPOL 73/78 néu rd “Ddi véi cong suat dong co diesel Ién hon 130 KW
duoc l&p trén tau dwgc déng vao hodc sau 01/01/2000 phai dwoc do kiém tra lwong phat thai NOx
va phai c6 Gidy chirng nhan quéc té vé ngan nglra 6 nhiém khong khi cda déng co (EIAPP) theo
yéu cau cla B0 luat tiéu chuan ky thuat vé khi NOx (NO, Technical Code)”[2] “can phai co cac
bién phap dac biét bat budc ddi véi viec xa SOx tiy cac tau dé ngan ngua, giam bot va kiém soat 6
nhiém khong khi do SO,’[2].... Hai thanh phan chi yéu can phai kiém soat theo qui dinh cia IMO
va cac td chirc khac la: cac 6-xit nito (NO, ) va cac o-xit lwu huynh (SOy). Vay nén, cac phuong
phap céng nghé dwoc sang ché, ap dung aé glam khi thai doc hai chll yéu xoay quanh gidm nong
do khi NO, va SO,. Ngoai ra, mét s thanh phan khac cling can phai chi y dé 1a HC, CO..
2.2. Panh gia cac giai phap céng nghé giam thiéu khi thai doc hai dong co’ Diesel téu thuy
cua hang Man B&W
2.2.1. Str dung nhii twong nhién liéu - nwéc

Mot trong cac phwong phap gidm sy hinh thanh NO, trong qua trinh chay xay ra trong xi
lanh dong co’ la gidm nhiét do chay cwc dai.

Trén hinh 1 1a hé théng nhién liéu truyén théng, phd bién clia hang MAN B&W. Nhién liéu
dwoc bom cép hut tir két trwc nhat dwa téi bo dong thé hoa dé tao thanh nhi twong nwdc sau dé
dwoc bom tuan hoan cép téi bom cao ap dé& phun vao xi lanh dong co. Ham lwong nuwéc trong
nhién liéu quyet dinh hiéu suat 1am viéc cua dong co cling nhw hiéu qua lam glam NO, dwoc giam
sat bdi th|et bi do ham lwgng nwdc. Cac két qua thir nghiém déu thda man yéu cau vé cong suét
va yéu cau vé giam NO,, v&i két qua chung 1a i 1& hoa tron thém 10% nwéc sé gidm khodng 10%
ham lwong NO, trong khi thai [1].
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Hinh 1. Hé théng nhién liéu dwoct trang bjbé déng thé héa

Tuy nhién, phwong phap nay cé nhwoc diém la lam tang suét tiéu hao nhién liéu (rng & cung
mot ché do tai clia dong co, tang chi phi cho céac thiét nhw bd déng thé hoa va bé do ham lwong
nwéc trong nhién liéu va khéng lam gidm cac thanh phan nhw hydrocacbon khéng chay hét (HC)
va SO,.
2.2.2. T6i wu héa két cau voi phun nhién liéu.

Dbi v&i cac voi phun nhién liéu, sd lwong va kich thwéc cha cac 16 phun la cac yéu té anh
hwéng sw hinh thanh NO,, trong khi do, cac yéu tb anh hwdng t&i sw hinh thanh HC va vat chét
hat 13 thiét ké cla voi phun va d&c biét la thé tich dwérng dan nhién liéu trong dau voi phun - “SAC”

HC - ppm C1 (dry 15% O,)

1000 o Thong thuing Kiéu van trugt

g

0 r T T T 1
20 40 60 8Q 100
Céng suat dong co' - %

Hinh 2.Két c4u déu voi phun kiéu truyén théng va  Hinh 3. Anh hwéng cia cdc thiét ké voi phun t6i
kiéu van trwot phat thai HC
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Nhw minh hoa trén db thj két qua do, lwong HC trong khi xa ctia dong co st* dung voi phun
c6 thiét ké kiéu van trwot da glam dang ké so v6&i khi thai ctia dong co st dung voi phun kiéu
truyén théng. Tuy nhién, kiéu thiét k& nay khéng c6 tac dong tdi qua trinh phat thai NO,.

2.2.3. Tai tudn hoan mét phan khi thai va tao 4m cho khi nap

Phwong phap tai tuan hoan khi thai va tao &m cho khi nap hoat ddng nhw sau: Mét phan khi
x& sau khi ra khéi dong co sé dwoc dua tdi thiét bi lam sach, lam mat don gidn kiéu nwéc roi, hién
tai thi hang da phat trién thap loc dé tang hiéu qua lam sach sau d6 dwoc tang ap suét bang quat
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Hinh 5. Hé théng téi tudn hoan mét phan khi xa vé Hinh 6. Thanh phan céc chét khi trong khi théi
dwong nap va tao 4m cho khi nap déng co khi cé tdi tudn hoan khi théi

T db thj cé thé thay lwong HC gidm do sw gidm lwu lwong khi thai tr déng co' va sw gidm
manh viéc hinh thanh NO, trong xi lanh déng co khi tdng lwong khi thai tai tudn hoan.
2.2.4. Str dung bo loc chéat xuc tac (SCR)

Nguyén ly chung cia SCR 14 tién hanh phun céc loai héa chat nhw U-ré hodc Amoniac vao
dong khi xa thoat ra khéi dong co truwéc khi di vao mét 16 phan (rng dang té ong, dwéi tac dung cla
céac chét xuc tac trong 16 phan &ng, cac phan tng héa hoc xay ra dé 1am bién ddi NO, trong khi xa.
Tuy thudc vao kiéu loai dong co va cac thdng sé hoat ddng clia né, phwong phap nay cé thé lam
gidm dén 90% hodc tham chi nhiéu hon NO, trong khi thai déng co. Hiéu qua cua phuong phap
nay phu thudc nhiéu vao lvgng U-ré hodc Amoniac phun vao dong khi xa.

Thiét bi SCR cla hang dwoc I&p dét tai vi tri ndm gitra hop gop khi xa va td hop tang ap. Khi
khi chay thoat khai xi lanh dong co, Urea va Amonia sé dwoc phun vao, hoa tron véi khi thai trwde
khi di vao tb hop tang ap. Dé bu lai tdn that ap suét khi thai sau bo SCR, ddng co dwoc trang bj hé
thdng tang ap va quat gié phu cé hiéu suét cao. Do cac phan &ng hoda hoc dién ra trong bd SCR
nén nhiét do khi thai trudc td hop tang ap ctia déng co dwoc trang bi SCR cao hon so dong co
khéng dwoc trang bi.

2.3. Panh gia cac giai phap céng nghé giam thiéu khi thai déc hai dong co’ Diesel tau
thuy cua hang Wartsila - Sulzer )
Bang 1. Cdc phwong dn xw ly giam doc té khi thai hang Wartsila — Sulzer
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Trong 11 gidi phap cong nghé nhdm giam thiéu doc té khi thai cia héing Wartsila — Sulzer
dwgc mo ta & bang 1 thi g|a| phap thap loc phun nwéc cho phép dap tng gidm phat thai trén ca 4
thanh phan phat thai doc td, tuy nhién thwc sw hiéu qua déi véi chi sé SO, trong khi cac chi sb
khac con & mirc d6 han ché. Giai phap thay thé nhién liéu truyén théng bang khi gas cho phép dap
&¥ng gidm murc do phat thai tét nhat, ddm bao tiéu chi dong co than thién véi méi trwong. Day cd
thé 1a giai phap lwa chon cho hau hét may thiy ¢& nhé va vira trong twong lai gan.

2.5. Mot sé danh gia
2.5.1. Vé giai phap xt ly SO,
Baéng 2. So sanh giai phdp xw ly SOy [1]

Céng nghé Dién giai Kha nang giam Suat dau tw ban dau
SOy [USD/kW]

St dung nhién | Nhién liéu chwng cat véi 0,5%S va tham | Gidm tir 80% dén | Gia nhién liéu ting to

liéu chwng cét | chi 0,1%S yéu cau phai st dung 90% SOy so véi | 1,8-2,11an

ham Ivong lwu HFO (2,7%S)

huynh thap

Théap loc S dung nhién lieu HFO két hop 1ap d&t | Gidm tlr 95% dén | - T 4-12 triéu cho mét
thap loc. Phwong phap nay dwgc cong | 98% lwong SOy tau dang khai thac;
nhan ké ca khi tau chay tai ving bién - Tt 200 - 400 USD /kW
d&c biét va ngay ca khi yéu cau nhién (cong sudt déng co
liéu véi 0,5%S tai vung bién chung chinh) cho tau dong
(GMA) maoi.

Khi tw nhién | Dung LNG thay thé nhién liéu truyén | Gidm tlr 95% dén | - Gia thanh tang tir 10-

héa l6ng LNG | théng HFO 100% khi SOy 15% cho tau déng méi;

Vi ba gidi phap xt ly phat thai khi SO, nhw néu trén, cé thé nhan xét:

+ S dung nhién liéu lwu huynh thap s& can dau tw it nhat va thwc hién kha don gian, tuy
nhién gia thanh chi phi khai thac tau rat cao, cé thé cao hon 2 1an gia thanh s dung nhién liéu
truyén théng (HFO hoac MDO);

+ S dung thap loc khi can kinh phi dau tw dang k&, nhwng van st dung dwoc nhién liéu
truyén thdng HFO va kinh nghiém van hanh tau ctia thuyén vién khéng bi anh huwéng nhiéu;

+ S dung khi tw nhién héa 1d6ng LNG can dau tw cao nhét, tuy nhién vé lau dai do gia
LNG ré hon HFO, nén c6 thé bu lai dwoc trong twong lai.
2.5.2. Ve giai phap xt ly NO, )
Bang 3. So sdnh gitra cac giai phap vé kha nang lam giam NOx [1]

Coéng nghé Dién giai Kha nang giam NO,

Chét xtc tac (SCR) St dung chat xtc tac dé chuyén NOy thanh | Giam tir 50% dén 95%
N, va H,0 phat thai NOy

Tbi wu héa dong co Tbi wu héa qua trinh chay dé giam NOy 20% dén 40%

S dung nhién liéu LNG Nhién liéu sach ~90%

Tai s dung khi thdi EGR Cho mét phan khi thai cip vao dudng nap | 35% dén 40%

S& dung nhién liéu nhii twong Nhién liéu trén véoi nwéde 20% dén 40%

Cép hoi nwéc vao dwdng nap | Clp hoi nuwéc vao duwdng nap 20% dén 40%

(Humid Air Motor-HAM)

Tai bang 3 cho thay kha nang lam giam phat thai khi NO, clia cac giai phap cong nghé khac
nhau. Hai gidi phap: ap dung phin loc v&i chét xuc tac lwa chon (SCR) va nhién liéu sach LNG c6
thé giam dwoc lwong NO, trong khi thai dén trén 90%. Con céc gidi phap khac, kha nang lam giam
NO, déu thap hon va dat khodng 50%.

3. KETLUAN

Trén co s& tébng hop cac nghién clru va (ng dung cla cac hang ché tao dong co Ion trén thé
gi&i, nhém tac gid tap trung phan tich va danh gia wu nhuoc diém céc gidi phap ky thuat nham
gidm thiéu khi thai déc hai dong co Diesel tau thuy trung téc va thdp tbc. Cac danh gia trén sé lam
tién dé& cho viéc tim ra cac giai phap phu hop nhéat cho doi tau Viét Nam dap ¢ng cac yéu cau cla
Coéng wéc MARPOL 73/78 stra d6i 2010.
Tai liéu tham khao
[1] PGS. TSKH. Bang Van Uy va nhém nghién ctu (2017). Dé tai Khoa hoc cép Bo “Xay
dung giai phap xw ly khi doc hai trong khi thai déng co Diesel thiy dap (g tiéu chuén céng wéc
quéc té Marpol73/78 ctia IMO”. Ma sé MT171002.
2] Cong wéc Quéc té MARPOL 73/78, 2002.
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LA CHON GIAI PHAP KHA THI BE XU LY SOx TRONG KHi THAI DONG CO
DIESEL TAU THUY TAI VIET NAM
PROPOSAL ON A FEASIBLE SOLUTION TO SOx EMISSION REDUCTION OF

EXISTING MARINE DIESEL ENGINES IN VIETNAM
TS. Tran Thé Nam, PGS. TS. Nguyén Dai An
Trwong Pai hoc Hang hai Viét Nam
Tom tat:
Do muc dé dnh huwdng nghiém trong ctia SO, dbi véi sirc khde con ngudi va cé nhiéu téc
dong x&u dén méi truromg séng, té chire Hang hai thé gi¢i (IMO) da duwa ra nhiing tiéu chudn
bat budc trong phu luc VI MARPOL 73/78 nhdm quy dinh vé tiéu chuén ham luong cac chét
déc hai trong khi xa déng co diesel, dic biét la phat thai SO,. Viét Nam hién dang quan ly s6
ltrong 1én cac tau st dung dong co diesel thé hé cii, nén viéc kiém soat phat thai ngay cang
tré nén bic thiét. Trén co sé danh gié céc gidi phap glam thiéu SO,, nhém téc giad dé xuat
st dung thiét bj hdp thu SO, |1&p dét trén duong ong xa cua dong co tau thuy. Bay c6 thé coi
la mét trong nhing hwdng di kha thi hién nay voéi diéu kién ap dung cho déi tau & Viét Nam.
T khoa: Kiém soat phat thai, thiét bj hap thu SO,, dong co diesel thiy.
Abstract:
Due to serious effects of SOx emission on human life and halmful influnece on environment,
the International Maritime Organization (IMO) has launched a full set of strict regrulations
stipulated in Annex VI MARPOL 3/78 that requires a maximum concentration of emissions in
the diesel engine’s exhaust gas, especially SO,. Currently, almost of Vietnamese vessels are
equipped with old type diesel engines. Therefore, marine emissions control is more pressing
task day by day. Based on assessment on SO, reduction solutions, the authors propose to
utilize the SO, absorption tower installed on exhaust gas outlet of marine diesel engines.
This solution can be recognized to be the most suitable choice for Viethamese fleets in terms
of effective application conditons.
1. MO DAU
Nh&m gidm phat thai SO, tlr tau, Té chirc Hang hai Quéc té (IMO) da dwa ra cac quy dinh
kiém soat tlr ngudn vé&i cac yéu ciu khat khe vé ham lwong nhién liéu trong khi xa. Theo d6, ham
lwong Iwu huynh ctia bat ki loai nhién liéu ndo dwoc str dung trén tau bién déu khéng duoc vuot
qua [1]: 4,5% trwée 1/1/2012; 3,5% sau ngay 1/1/2012 va 0,5% sau ngay 1/1/2020. Trong cac
vung kiém soat dac biét dbi véi khi thai SO,, nhirng quy dinh nay con gét gao hon. T ndm 2015,
ham lwgng lwu huynh trong nhién liéu cho phép trong cac khu vwc nay khdéng dwoc vwot qua
0,1%. Vao thang 10 ndm 2016, IMO da quyét dinh tiép tuc that chat cac quy dinh vé khi thai SO,,
va tlr nam 2020 gi&i han 0,5% cho toan ciu sé cé hiéu lwc. V&i quy dinh nay, tdng lwong phat thai
SO, tlr tau, bao gébm cac may chinh va may phu, dugc kiém soat khéng vuot qué 6,0g/kWh.

01/01/2012
01/07/2010 01/01/2015 1/01/2020* and 01/01/2025

_Aso% | l ‘

3.50%
o
R ~—
>
O ) Warldwide average sulphur cantent in hunker fuels
w Outside ECA 50,
Inside ECA SO,

Hinh 1. Lé trinh cat giam khi thai SOy theo quy dinh cda MARPOL [3]

Theo sb liéu thdng ké [2], tinh dén thang 12/2017, doi tau bién Viét Nam cé tbng sb 1.594
tau bién cac loai trong Sé ddng ky tau bién qudc gia, véi tdng dung tich gan 4,8 triéu GT va téng
trong tai gan 7,7 triéu DWT (dirng th&r 4 trong ASEAN va th 30 trén thé gidi). Trong d6, tau bién
van tai hang hoa 1a 1.144 tau chiém 79% doi tau bién Viét Nam (21% con lai 1a tau kéo, tau lai dat
va céc loai tau khac). Do tudi trung binh ctia doi tau bién Viét Nam 1a 14,9 tudi dwoc trang bi cac
dong co diesel thé hé cii, khé dap ng cac yéu cau cia MARPOL vé gidm thiéu phat thai khi t
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tau, trong d6 bao gdm ca phat thai SO,. Van dé nay cang tré nén blc thiét khi co s& ha tAng san
Xuét, cung (rng trang thiét bj loai nhién liéu ham Iwong Iwu huynh thdp chwa bat kip véi cac quy
dinh.

2. CAC GIAI PHAP XU LY SOy TRONG KHi XA PONG CO DIESEL THUY

Trong thwc t&, nham dap ng nhirtng quy dinh vé& han ché khi phat thai SO, tiv tau trong phu
luc VI ciia MARPOL 73/78, hai nhém bién phap chinh da dwgc cac nha nghién ctru dwa ra nhw
sau:

- S dung nhién liéu chwng cat véi ham lweng lwu huynh duéi 0,1%: Viéc thwe hién phwong
an nay kha don gian, tuy nhién gia thanh chi phi khai thac tau rat cao, c6 thé cao hon 2 1an so véi
gia thanh s dung nhién liéu truyén théng (HFO hodc MDO). Thach thirc I&n nhét Ia ham lwong
lwu huynh thap gian tiép lam dd nhét va dac tinh boi tron ctia nhién liéu bi gidm manh, [am giam
hiéu qua ctia bom cao ap, gidm lwong dau cung cip cho dong co' va lam anh hwéng dén kha nang
khai thac clia dong co. Mot kho khan vap phai khac 1 viéc st dung nhién liéu cé ham lwong lwu
huynh th&p kéo theo viéc phai st dung dau bdi tron thich hop.

Viéc st dung nhién liéu khi tw nhién héa 16ng LNG lam nhién liéu thay thé duwoc xem 1a mét
gidi phap hivu hiéu khi lam gidm khoang 15% khi nha kinh va giam t6i 85% dén 90% khi SO, va
NO, [4]. Tuy nhién, gia thanh lap d&t hé théng nhién liéu dé st dung LNG kha cao. Bén canh dé,
viéc chuyén déi nhién liéu vap phai mot s6 kho khan vé mat ky thuat. Bé ap dung phwong an nay,
phai thiét ké va I&p d&t hé thdng két, hé thdng cung cap va chuyén déi nhién liéu c6 ham lwong lwu
huynh th&p trong qua trinh st dung. Diéu dé dan tdi viéc can thiét phai diéu chinh cac thiét bi dé
dam bao hiéu suét va tudi tho ctia hé dong lwc.

- Str dung thap loc hap thu SO,: Pay la phwong phap giam thiéu khi phat thai hiéu qua
khoéng chi véi SO, ma con cé tac dung tét dbi véi NO, va CO,. Theo két qud nghién ctru cla
Trwong Dai hoc Strathclyde lwong khi phat thai SO,, NO, va CO, giam mét cach twong trng 95%,
15% va 77% [4]. Hién tai, d& gidm chi phi van hanh tau, IMO ddng y cho phép van sir dung nhién
liéu nang HFO cho tau thiy va két hop véi rng dung thap loc hap thu khi va tau dwoc phép hoat
doéng trén cac ving bién québc té thong thudng (GMA-global maritime area). Dbi voi diéu kién doi
tau dang khai thac & Viét Nam hién nay, cé thé thay rd wu thé vé kha nang &p dung ma it phai
hoan cai va chi phi dau tw hop ly nhw trong bang so sanh duwoc nghién ctvu va téng hop duéi day.

Bang 1. So sanh cdc giai phap xtr ly SOy [5]

Céng nghé Kha nang Suéat dau tw ban dau [USD/kW]
giam SO,
So dung Giam t 80% Gia nhién liéu tang twr 1,8-2,1 1an.

nhién  liéu  ham | dén 96% SO, so
lwgng Iwu huynh | v&i HFO (2,7%S)
thap (dwoi 0,1%S)

Sk dung Giam tlr 95% - Ttr 4-12 triéu/ cho tau dang khai thac;
nhién lieu HFO két | dén 98% lwong - T 200-400 USD/KW cho tau déng mai.
hop lap dat thap loc. | SO,

Khi tw nhién Giam tir 95% - Gia thanh tang tr 10-15% cho tau déng
héa long LNG dén 100% khi SO, | mé&i;

- Tlr 800-3000 USD/KW cho tau dang khai
thac.

Mot sd nhan xét nhw sau:

+ S dung nhién liéu lwu huynh thap sé& can dau tw it nhat, tuy nhién gia thanh chi phi khai
thac tau rat cao, c6 thé cao hon 2 1an so véi gia thanh s& dung nhién liéu truyén théng (HFO hodc
MDO); Bén canh dd, can cé nhirng nghién ctru thém cac anh hwéng clia d6 nhét cla nhién liéu dé
qua trinh chay va hiéu suét lam viéc ctia cac bd phan hé théng nhién liéu;

+ St dung khi tw nhién héa 16ng LNG can dau tw cao nhat va can hiéu chinh viéc lam viéc
cla cac thiét bi, I&p dat thém cac hé théng két, hé thdng chuyén dbi nhién liéu.

+ S dung thap loc hap thu khi: viéc si dung nhién liéu truyén théng va kinh nghiém van
hanh tau cla thuyén vién khéng bi anh hwéng nhiéu;

3. MO HINH HAP THU SO, CHO BONG CO DIESEL THUY

3.1. Hap thu SO, trong khi xa dong co diesel thuy
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Trén co s& cac quy
trinh x& ly SOx da va dang
dwoc ng dung, dbi véi dong
co diesel thdy, mé hinh st
dung nwéc lam coéng chat hap
thu 1a phu hop. Viéc hap thu
khi SO, dwoc tién hanh theo
co ché trén hinh 2.

Trong thiét bi hép thy,
xay ra qua trinh khuéch tan Légvil
cac phan t& khi 6 nhiém dén liéu réng

bé mat dung dich hép thu va ==
hoa tan trong long chat hap Ck;’?\c_i_aj‘
thy. Cac chét hap thu thwong i

dung cé thé bao gébm nuéc va
cac dung dich bazo nhu:
KOH, NaOH, Na,CO3;, K,COs,,
Ca(OH),, CaCOs,... Cac phan Hinh 2. Co’ ché hap thu SOy
ng hoa hoc dién ra trong

thiét bi hap thu:

Lop tach
hat long

Dan voi
twdi

SO, + H,0 = H,S0; (1)
S0; + H,0 = H,S0, )
H,SO; + 2NaOH > Na,S0; + 2H,0 A3)
H,SO, + 2NaOH > Na,SO0, + 2H,0 (4)

Heé théng dwoc tinh toan ddm bao khi xa di vao khéng gay phan ap trén dwéng xa vuot qua
gi¢i han cho phép ctia nha san xuét hoac lam tang nhiét dé khi xa cuc bd quéa gi¢i han tao ra NOx
clia dong co. Cac ciu phan cla hé théng sé lién két véi nhau bang hé théng dwdng éng, bom,
bau lam mat, cac két phu thudc vao tinh nang ctia bé hap thu. Cac hé théng hap thu cho tirng
dong co cé thé dung chung hé théng dwdng dng, hé théng kiém soat,...

V6i hé thdng nay, mirc do loai bd SO, cé thé 1én dén 98% khi s&r dung nuéc cd pha kiém.
Diéu nay cé nghta khi xa cla dong co st dung nhién liéu dau diesel hién nay (3,5% lwu huynh)
sau khi qua xt ly bang giai phap nay sé co6 phat thai twong dwong véi phat thai khi st dung nhién
liéu 0,1% lwu huynh ma IMO dang hwéng dén.

3.2. Pé xuét lap dat mé hinh thap loc hap thu SOx trén tau thay

Hé théng thap loc hap thu SO, st dung trén tau thly da va dang dwoc nghién ctru theo 3
dang co ban sau [6]:

- M6 hinh hé théng thap loc vong tuan hoan h& st dung nwéc bién: nwédc bién dwoc bom
thang vao théap loc, hép thu SO, trong khi xa, sau d6 xa ra ngoai bién.

- M6 hinh hé théng thap loc vong tudn hoan kin st dung nwdc ngot c6 thém cac hoa chét
kiém, khi phan &ng v&i SO, sé tao ra cac Na,SO,. Nuwéc rira sé dwoc tuan hoan qua két xt ly dé
lam sach, sau d6 quay lai thiét bj hap thu.

- M6 hinh hé thdng thap loc hdn hop cho phép khai thac theo ca hai phwong an néu trén.

T cac mé hinh nay, két hop véi nhirng nghién clru vé hé thdng trang thiét bj da va dang I&p
d&t trén doi tau cua Viét Nam hién nay, nhém nghién ciru dé xuét so' dd lap dat hé théng thap loc
hép thu SO, tich hop cuing v&i céc gidi phap gidm thiéu phat thai khac trong khi thai dong co nhw
sau hinh 3.

Hé théng dwoc xay dwng theo mé hinh hén hop ma thé gi¢i dang nghién ciru, véi dung dich
NaOH lam chét trung hoa axit hinh thanh trong thap loc hap thu. Nwédc ngot tuan hoan to két xi ly
qua bau lam mat trudc khi dwoge phun nguoc dong khi thai va hap thu SOx hinh thanh, réi quay tré
lai két xt ly. Hé théng thiét bi nay c6 thé hoat dong theo mét trong hai chu trinh hé hoac kin. Diéu
nay cho phép su linh ddng trong khai thac khi chuyén hé théng dang h& sang chu trinh kin khi
nwéc bién cé lwong kiém khong da hodc tai cac ving nwéc nhay cdm chi phéi béi cac quy dinh,
cac didu kién xa nwéc rira. Hodc nguoc lai, cho phép chuyén tir ché d6 tudn hoan sang ché do
vong hé trong tredng hop khang muén tiéu thu NaOH. Sy b tri nay cé wu thé tiét kiem viéc st
dung NaOH (chi st dung khi can thiét), lam gidam chi phi van hanh, dLP trir di véi NaOH. Bén canh
dé, mirc do tiéu thu nwée ngot cling khong qua 1dn, khoang 20m */MWh va chi mét 0,5-1% cbng
suét ctia déng co.
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Khi thai

EG EGR=(30-40)%

Bom khi Cam img nhiét dj

Nwocrim f————— ‘ ¢¢ / Bau gop nap

1B
Bau gop xa

-
A4
Lam mat KET XU LY N
e )
Luulwgng ki [ 50—

<
Bau loc cin Thai ra ngoai

KET CAN
E> Luu luong Kké @ Bom ly tam

34 Van 3 nga @ Cam Ung nhiét do
<> Cam ung d6 pH [ Phin loc can

Cim irng nhiét d§
—

pH-14

Bom nuéc rira

Bom lim mit

Hinh 3. So’ d6 hé théng thap loc hap thu SO, va xtr ly khi thai

4. KET LUAN

Tau bién la ngudn phat sinh phat thai SO, I6n do st dung nhién liéu cé ham lwong lwu
huynh cao. Nham da&m bao cac yéu ciu cta Coéng wéc quéc t& MARPOL 73/78, viéc sk dung
nhién liéu co6 it ham lwong lwu huynh hon la mét trong nhirng gidi phap dang dwoc tap trung
nghién ctru va mat nhiéu thoi gian dé hoan thién cac quy dinh lién quan ciing nhw co sé ha tang
ap dung. Do d6, gidi phap vé thap loc hap thu khi SO, trong khi xa van sé& la mét gidi phap hop ly
va kha thi, dac biét cho cac tau dang khai thac. Bai bao da dwa ra ciu hinh hé théng 1ap dat trén
ddi tau Viet Nam dang khai thac hién nay, lam tién d& cho cac nghién ctru thir nghiém tiép theo
hwéng dén san xuét noi dia, gidm gia thanh nhwng van dadm bao cac quy dinh vé kiém soat phat
thai SO,.
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CAU HINH HE THONG CUNG CAP NHIEN LIEU NHO TUONG CHO CAC
DONG CO DIESEL TAU THUY
A CONFIGURATION OF FUEL - WATER EMULSION SUPPLYING SYSTEM

FOR MARINE DIESEL ENGINES IN VIETNAM
PGS. TSKH. Péng Van Uy, TS. Tran Thé Nam, ThS. Dwong Phan Anh
Trwong Pai hoc Hang hai Viét Nam

Tém tat :
Van dé ngédn ngira 6 nhiém khi thai tir tau ngay cang tré nén cép thiét va duoc cac nha khoa
hoc, céng ty khai thac tau bién quan tdm hon bao gi¢ hét. Cac quy dinh lién quan dén van
dé nay da duoc cu thé héa bang céc van ban phdp luat mang tinh quéc té nhw Céng wéc
MARPOL73/78 va SOLAS 74 [1]. P4u nhitng ndm 1980, céc hang Ién déng co diesel da
nghién ctru phuwrong phéap gidm néng d6 NOx bang nhién liéu nhii tuong va két qua cho thay
dbi véi déng co 2 ky, néng dé NOx gidm xubng 10% khi thém 10% nuéc vao trong nhién
liéu. Cho dén nay, giai phap nay van dang la mét trong nhitng huéng nghién ciru wu tién cia
céc nha khoa hoc trén thé gidi. Trong pham vi bai bao nay, céc tac gid nghién ciru va dé
xuét céu hinh hé théng cung cép nhién liéu nhi tuong cho céc dong co diesel thiy cu thé
nham hién thuc héa viéc st dung nhién liéu nhi tuong trén tau thay. Bay la huéng di méi va
thuc sw cé y nghia I6n gép phan gidm thiéu phat thai NOx ra moi truong trong diéu kién
phén I6n doi tau Viét Nam trang bi déng co diesel thé hé cd.
T khéa: O nhim khi thai, néng d6 NO,, nhién liéu nhi tuong, hé théng nhién liéu, dong co diesel
thay
Abstract:
Decreasing exhaust emissions emitted from marine ships is critically important and is
attracted by many scientists worldwide. The international laws and regulations relating to this
have been approved including Conventions of MARPOL 73/78 and SOLAS 74 [1]. In the
early 1980s, studies on utilization of emulsion fuel have been conducted by some famous
diesel engine manufacturersin order to reduce NOx emission and observed 10% reduction of
NOx emissions after using 10% water emulsion fuel for two stroke diesel engine. Till now,
this solution has been continuously studying as one of the researching priorities. In scope of
this article, the authors propose a configuration of fuel-water emulsion supplying system for
marine diesel engine. It is truly new and plays a significant contribution to decreasing NOx to
the air with regards to obsolete marine diesel engines installed on-board existing vessels of
Vietnam.
Key words: Air emissions, NO, emission, emulsion fuel, fuel supplying system, marine diesel
engine.
1. GIOI THIEU CHUNG
Trén thé gi6i viéc dwa nwdc vao nhién liéu diesel da dwoc biét dén ti sau thap nién 90.
Hang tr&m sang ché da dua ra trén co s& hén hop pha trén nwéc véi diesel [2, 3]. Tuy nhién phai
dén nay nhién liéu nhii twong nuéc - diesel méi dwoc nhiéu nwédc nghién clru hoan chinh va ap
dung réng rai véi ham lwgng nwéc dién hinh tir 8 dén 35% tuy theo yéu cau (ng dung. Nhiéu san
pham cta nhién liéu nhii twong nay da dwoc thwong mai hda nhw: PuriNO,™ | Qwhite, Aspira clia
tap doan Lubrizol (My) chira ham lwong tr 10 dén 20% gidm 14% NO, va 62,9% PM, Aquazole™
ctia ToTal (Phap) chtra ham lvong nwoc tr 14% dén 17% gidm 16% NO, va 60% PM, Gecam™
cta Pirelli EcoTechnology (Y) ham lvgng nuéc 10% gidm hon 50% PM, 5-6% NO, va trén 30%
CO, DOE cua Alternative Petroleum Technologies (M§ ) ch&a ham lugng nwéc tir 6% dén 16%,
it hon 2% phu gia, giam 10-30% NO,, 60% PM va 10-60% CO , 2-4% CO, ... [2]. Hién da c¢ 4
nwéc & Chau Au bao gdbm Phap, Y, Anh, Switzerland st dung thwc té nhién liéu nhii twong, trong
do toan bo hé thdng xe bus & London da sk dung t&» nam 2003, cac loai xe bus & Paris ciing vay.
S dung nhién liéu nhii twong c6 y nghia cao vé mé&t méi trwdng trong viéc gidm thai ham
lwong céc khi doc hai nhw NOx, PM, ... Nwéc c6 nhiét dd bay hoi thdp hon nhién liéu nén sé bay
hoi trwéc va dat dén trang thai qua nhiét trong khi nhién liéu van chwa bay hoi, do vay hoi nuéc
pha v& hat nhii twong, xé nhé hat nhién liéu. Khi cac hat nwéc & gan bién dat trang thai qua nhiét
va bay hoi thi toan bod cac hat nwéc qua nhiét cling bdc hoi va gidn né nhanh chéng cling mét luc,
pha v& hat nhién liéu gay hiéu ng vi nd. Néu mét hat nd, séng ap luc sé lam cho cac hat trong
cung khu vire xody 16¢c nd ddng thoi va xay ra hiéu ¢ng vi ndé ddn dap ctia nhém hat. Nhw vay, hiéu
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wng vi né cai thién rat nhiéu chét lvgng hoa tron hdn hop, dac biét la khi ap suét phun thap do
giam tai dong co hodc do chat lwong voi phun, bom cao ap giam. Khi dung hon hop nhi twong,
th&i ky chay tri hoan tang Ién nhwng thoi ky chay chinh rat ngan lai, chat lwgng chay tot hon.

Tang nhiét d6
@9
eYe X
Giot dau diesel chira Giot v nd S‘-',baé:’i::"‘ih €U Too ra céc giot nhién
cacgiot mrdc :a“godcsu pha v& cac £ 0ho hom

Hinh 1. Mé hinh phé vé& giot dau cta nwéc

2. PHWPONG PHAP NGHIEN CU*U

2.2. Co ché nghién tao nhii twong

Nghién dé tao nhii twong chinh Ia qua trinh pha v& lién két bé mat clia cac hat chét 1ong
bang nang lwong co hoc hoac thong qua tao ap suéat cao. Trong tinh toan thiét ké thiét bj tao nhii
twong kiéu nghlen nang lvong co hoc dau vao tao béi canh khudy la vO cung quan trong. Bai vi
chinh canh khuéy nay sé tao nén cac xody vi md hoac hién twong chay rdi vi mé vai chiéu dai déc
trwng cta dwdng kinh canh khudy. Cac xody vi mé sau do tach thanh cac xody vi md (micro-eddy)
v&i chiéu dai (length) dac trwng duoc goi la * ‘chiéu dai Kolmogorov™. Cuébi cling, cac xody micro sé
chiu trach nhiém truyén nang lwong va sé pha vé pha vi mé. Chiéu dai Kolmogorov dwoc xac dinh
bang céng thirc [4]:

3 1/4
<

Trong do: A - chiéu dai dac trwng; v - dd nhat dong hoc clia chat long va e-la toc do tiéu hao;
chinh ¢ la ty s6 gilra cong tao b&i canh khuay trén khoi lwvong. Trén hinh 2 biéu thi qua trinh hinh
thanh nhd twong theo phwong phap nghién.

g /W

Thiri gian

Hinh 2. Qud trinh hinh thanh nhii tiong bdng phwong phap nghién

Khi canh khudy tao ra cac xody vi mé va vi md, cac xody nay sé tao ra (ng suat cat va mot
khi ’ng suét cat Ién hon lyc dinh cla chét 16ng trong cac hat, sau d6 cac hat nay sé bj cat thanh
cac hat nhé hon. Qua trinh cét néu trén xay ra cho dén khi (rng suét ngoai va (rng suét trong can
béng nhau.

Trén nguyén tac nghién chét 16ng, cac hang ché tao da ché tao ra nhiéu loai thiét bi tao nhii
twong hay tao nhién liéu nhii twong khac nhau. Céc loai thiét bi nay déu dung ndng lwong co hoc
tlr bén ngoai tdc ddong vao cac pha chét 16ng va lam giam di lwc cang bé mét cha hat chét 16ng va
qua dé tao dwoc cac hat nhé hon phan bd ddng déu trong mét khdi nhat dinh. Tdng hop kha nang
tao nhii twong clia mot sé loai thiét bi dién hinh nhw trén bang 1.

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 35 - 11/2018 13



Béng 1. So sdnh kha ndng tao nhii tirong cua cdc loai thiét bj

Loai thiét bi Piéu kién véi W=5.10°Jm™ Kich thwérc hat
Canh khuay N = 500v/p, t = 60 phut 60 - 70um
Truc vit N = 4000v/p, v = 350l/h 10 - 11um va 2um
Loai Ultra Turrax N = 10000v/p, t = 2 phat 10 - 11ym va 2uym

2.3. Cau hinh hé théng cap nhién liéu nhii twong

S dung nhién liéu nhii twong cho déng co diesel thiy 1a mét lwa chon tbt nhadm gidm thai
NOx bang mét cdng nghé khong phirc tap. Tuy nhién, yéu cau quan trong nhat dé ap dung hiéu
qua phuong phap nay chinh I thiét bi tao nhién liéu nhi twong ddm bao chét lwong va cap lién
tuc cho déng co'.

|

Bdng cor diesel

) Hinh 3. So d6 hé théng tao nhién liéu nhii twong lién tuc
1. Thiét bj hoa tron nhién liéu kiéu canh khuay; 2. Bom nhién ligu; 3. Thiét bj dong thé hoéa, 4. Phin loc
tinh; 5. Thiét bj dinh lvong nwéc; 6. Phin loc mudi; 7. Lwu luong ké

Chét lwong nhién liéu nhi twong dwoc danh gia théng qua:

- Kich thwéc hat nwéc trong nhién liéu cang nhé cang tot (um);

- Sy phan b déu clia cac hat nwoc trong méi truong nhién ligu.

V&i nhirng yéu ciu vé mot hé thong nhién liéu dbi véi dong co diesel thay chay bang nhién
liéu nhi twong dam bao cac diéu kién cla Cong woc SOLAS 74 va cac yéu cau cu thé cua Hiép
héi Bang kiém quédc t&, nhom nghién ctru dé xuét cAu hinh co ban cla hé thong cép nhién liéu nhi
twong nhu trén hinh 3.

Nhién liéu tién nhi twong dwoc tao ra bai thiét bj tién hoa trdn nhién liéu kiéu canh khuay
(1), tai day nhién liéu HFO (hodac MDO) dwoc trén voi nwéce theo ty 1€ nhét dinh va dd min cla cac
hat nwéc, cling nhw nhién liéu dat dén kich thuwéc khodng 70um. Tiép theo, nhién liéu sé dwoc lam
min hon théng qua thiét bi ddng thé hoa (3) dén kich thuwéc hat dat khodng tir 10um dén 20um hay
noi cach khac la tao dwgc nhién liéu nhi twong
dat chuan. )

2.4. Thiét bi tién hoa trén nhién liéu e I3y

Dé co thé &p dung trén tau thiy mét cach
an toan va hiéu qua hé théng nhién liéu nhi Canh can
twong, mét trong cac van dé can quan tam do6 la
nhién lidu hoéi dw thira tir dong co diesel. Do vay,
nhém nghién clru da quyét dinh thay thé viéc
tach nwéc - diu déi véi nhién liéu hdi bang cach
st dung thiét bj tién tao nhii twong. Day 13 thiét

i

Canh
khu dy

bi tron nhién liéu theo kiéu canh khuéy VGi vai tro ' Ong 13y quan
la thiét bi tao nhién liéu nhi twong so cap va tiép sdtmau
nhan nhién liéu dw tr dong co' nhw dwoc thé hién Hinh 4. Thiét bj tao nhii twong khiéu cénh khudy

trén hinh 4.
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Thiét bi tao nhii twong kiéu canh khudy duoc thiét ké trén nguyén ly nghién chét Idng cé thé
lam viéc lién tuc hodc theo mé dé tao nhién liéu nhi twong. Kha nang tao dwogc nhién liéu nhi
twong v&i kich thwéc hat nhé nhéat tr 60pym dén 70um. Uu diém co ban cla thiét bi nay la cé cau
tao don gian, hoat dong véi do tin cay cao va khoéng tén nhiéu néng lwong.

2.5. Thiét bj déng thé héa nhii twong

Thiét bi c6 ciu tao bao gébm hai phan rotor va stator gidng nhw loai cbi xay. Rotor va stator 1a
nhirng vong voi cac rang chéo cd ban kinh mo. Khi chét 16ng di qua thiét bi, né dwgc nhiéu lan
tang toc roi gidm toc dwoi sy tac dong cua lwc tiép tuyen VvOi gia tri rat cao. Trén thyc té, thiét bi
tao nhii twong loai 6ng ng suat cat cao (Turrax) c6 thé cé van tbc 1én dén 20.000v/p. Trén hinh 6
la nguyén ly hoat déng cla thiét bi tao nhién liéu nha twong loai Turrax dwgc ap dung kha réng rai
hién nay.

{chat long vao

Chat long ra i

Hinh 5. Thiét bj tao nhién liéu nhii twong loai Turrax
Trong qua trinh lam viéc, loai tién nhii twong dwoc chuyén qua cac clra hwdng tam cla cac
rotor va trén véi chét 16ng dang tén tai trong khe hé gitra rotor va stator. Duéi sw tac dong cla luc
céat v&i gia tri cao va dong chay réi, s& lam cho cac hat ctia chét 16ng bi pha vé thanh cac hat c6
dwong kinh nhé hon rat nhiéu.
3. KET LUAN
Nhién liéu nhii twong 1a khai niém mdi va thiét bi tao ra nhién liéu nay ciing la céng nghé
m&i khéng chi & Viét Nam. Dya trén nghién ciru cac phwong phap va co ché tao nhii twong da va
dang 4&p dung, nhém nghién ctru tién hanh xay dwng cau hinh hé théng két ndi, cung cip nhién
liéu nhi tuong cho cac déng co diesel tau thuy Day la mét trong nhirng gidi phap kha thi gép
phan gidm thiéu phat thai doc hai tir khi xa cua ddng co diesel thuy, c6 y nghia thuc tién déi voi
doi tau Viét Nam dang khai thac trwdc yéu cau ngay cang khat khe clia cac quy dinh va Cong wéc
quéc té. Trén co s& cu hinh da xay dwng, nhdm tac gia sé tiép tuc nghién ctru phat trién va th
nghiém hé théng trong thoi gian sap téi.
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THE EFFACT OF THE INSTALLATION OF SCR FILTER ON THE WORKING
PROCESS OF MARINE DIESEL ENGINES

PGS.TS. Pham Hdeu Tan, ThS. Tran Vian Giang
Trwong dai hoc Hang hai Viét Nam

Email: phamhuutan@vimaru.edu.vn

DD: 0903260010

Tom tat
Khi x4 tir céc déng co diesel tau thiy thai ra moéi trvong dang gay 6 nhiém cho méi truong
khéng khi. Viéc xtr ly khi théi ter dong co ra moi trieong la mét nhu cau cép béach déi véi céc
doi tau bién. Mot trong nhitng phwong phap xi ly khi thai cuia déng co diesel tau thiy la st
dung bé loc SCR. B6 loc SCR dang duoc ap dung trén céc tau thiy c& Ién da phét huy rat
tét hiéu qua xtr ly NO, ttr khi xa ctia céc déng co diesel tau thdy. Tuy nhién, viéc nghién ctru
anh hudéng cua viéc I&p dat cac bo loc SCR dén qua trinh céng tac cua dong co diesel la
mot yéu céu cép thiét. Bai bdo di nghién ctru dnh hudng cua viéc Iap dét bo loc SCR dén
qua trinh céng tac ctia dong co diesel tau thdy nhw thé nao.
Qua két qua nghién ciru vé ly thuyét va nghién ctru thuc té cho dong co diesel tau thiy MAN
B&W 6S46MC-C7 cho thay rdng khi déng co diesel tau thiy Iap dat bo loc SCR thi 4p suét
chéy curc dai p,, céng suét dong co gidm déng ké, nhiét dd khi xa, suét tiéu hao nhién liéu
téng. Pé khic phuc dnh huéng nay thi nguoi khai thac phai quan tdm dén trang thai ky thuat
clia bé loc SCR, tédng cuong théi mudi tai céc thiét bj trén duong xa dé dam béo khéng téng
phan ap trén dwong xa cta dong co diesel tau thay.
Twr khéa: Tau thay, bé loc SCR, xtr ly khi thai, trang thai ky thuat, phan ap trén dwong xa.
Abstract
Exhaust gas from marine diesel engines to the environmet is polluting the air environment.
The treatment of engine exhaust gas is an urgent need for ships. One of the methods of
treatment of exhaust gas from marine engines is the use of SCR filters. SCR filters are being
applied to the large ships that are very effective in the treatment of NO, from marine diesel
engines. However, studying the effect of the installation of SCR filters on the operation of
diesel engines is an urgent need. This paper studies the impact of SCR filter installation on
marine diesel engines operating process.
Based on theoretical and practical research results for the MAN B&W 6S46MC-C7 marine
diesel engine show that when the marine engines installs a SCR filter, the p, and engine
power reduction significantly, exhaust gas temperature and fuel consumption inreased. To
overcome this effect, the operator must pay attention to the technical conditon of the SCR
filters, strengthen the soot blow at the equipments on the exhaust gas discharge to ensure
no presure dfferential increase on the exhaust gas discharge of the marine engines .
1. Gi®i thiéu chung
Theo thdng ké trén thé gidi thi khoang 90% lwong hang héa van tai bang dwong thay. Diéu
nay cling kém theo lwgng phat thai tlr dong co tau thay ra méi tredong tang moét cach dang ké. Mrc
do phat thai tir cac dong co diesel tau ’thl]y phu thude chu yéu vao 5 yéu to la loai nhién liéu dwoc
st dung, chdng loai déng co, hiéu suat dong co, cau hinh hé déng lwc va hé thong nang lvong,
murc do lam viéc cla dong co. Dé giam gia thanh chi phi nham nang cao hiéu qua kinh té nén
nhién liéu clia cac dong co diesel tau thay co chat lwgng kém hon nhién liéu déng co trén bo. Pieu
nay cang lam tang mure do phat thai cac chat doc hai ra méi trwong khong khi.
Nham kiém soat tot khi thai tr hoat dong hang hai trén toan thé gi¢i & mirc do cho phép,
thang 9/1997 T6 chirc Hang hai thé gioi IMO da bo sung vao cong wéc MARPOL 73/78 phu luc VI
goi la MARPOL 93/97 da quy dinh vé kiém soat phat thai NO, va SO, tir tau [4,5].
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DP4a cé nhiéu phwong phap giam NOy trong khi xa tir cac dong co diesel tau thay. Mot trong
nhitng phwong phap do l1a st dung bau loc SCR lap trén dwong xa cua dong co. Phwong phap
nay gidm NO, rat hiéu qua. Tuy nhién khi lap dat bau loc SCR trén dwdng xa lam tang phan ap
trén dudng xa, anh hwdng toi qua trinh cdng tac cia dong co diesel tau thdy. Tuy nhién anh
hwéng nhw thé nao la ndi dung clia bai bao nghién ctru dwéi day.

2. N6i dung
2.1. Gi&i thiéu bau loc SCR Iap trén dwong xa ctia dong co diesel tau thay [6]

Dé xt ly NO, trong khi xa cua cac dong co diesel tau thay thi trén duong khi xa tir dong co
thai ra khéng khi co 18p dat mét bau loc SCR nhw trén hinh 1. Hé thong SCR gbém bau loc SCR,
trong do6 cé chira bo xic tac va hé thdng cung cap dung dich uré bao gom két chira, bom cép, cac

vOi phun va cac b hoa tron. Bé xuc tac bén trong bau loc SCR thwdng la vat liéu ménlith dang sap
ong nhw hinh 2 [6].

y £E3]
WIEEE IR ST

Hinh 1. So d6 hé théng SCR Hinh 2. Chat xtc tac monolith dang sdp ong [6]

Nguyén ly loc ctia bau loc SCR Ia ta phun mét lwgng amoniac (NH3) vao trong dong khi xa
va hén hop vaéi dong khi xa, khi hén hop di qua vat liéu xuc tac sé lam gidm NO,. Muc dich st
dung chét xuc tac trong bau loc SCR 14 thic day qua trinh phan &ng xay ra hoan toan dé giam
duwoc NO,. Tuy thudc vao vat liéu lam chét xdc tac va lidu lwong NH; ma hiéu suét khir NO, c6 thé
dat t&i 99% va cac chét tao thanh sau phan (rng la cac chat don gian nhw Ni to (N,) va nuéc
(H,0).

2.2. Anh hwéng cua lap dat bau loc SCR dén cac thiét bi l1ap dat trén dwong xa ctia dong co

Trong khi x& clia déng co ¢6 chira SO, khi di vao trong bau loc SCR sé sinh ra phan rng
phu la qua trinh oxy hoéa SO, thanh SO; theo phan trng sau [6]:

50, + %oz _ 50, &)

S0O; ¢b trong bau loc két hop véi hoi nwdc & nhiét dd thap tao thanh H,SO, gay an mon kim
loai. Ngoai ra SO; c6 thé phan ng vé&i NH; dé tao thanh mudi amoni sulfat theo phan (rng sau [6] :
NHs + SO + H,0 = NH,HSO, 2)
NH3 + SO3 + Hzo = (NH4)2802 (3)
B\ -

Hinh 3. Cdn va muéi bam trong ndi hoi khi xa khi chay hé théng SCR [6]
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Nhirng chat nay 1a chat cé hai vi né cé thé déng dac & nhiét dd dwéi 300°C va sau d6 bam
lén cac bé& mat cla chat xuc tac lam gidm kha ndng xdc tac, tdng tdn that cta dong khi xa Iwu
thong qua bau loc, bam Ién bé mét trao nhiét clia cac thiét bj trao nhiét lam ting tén that ctia dong
khi x& lwu théng, gidm khad nang trao nhiét cla thiét bi. Hinh 3 thé hién anh hwéng clia can va
mudi bam vao bé mét ctia cac thiét bi tan dung nhiét phia sau bau loc SCR. Két qua cubi cung la
lam t&ng phan &p trén dwéorng xa clia ddng co, anh hwdng dén qua trinh cong tac cta dong co.

2.3. Co s& ly thuyét nghién ctru anh hwéng cta bau loc SCR dén qua trinh cong tac cua
doéng co’ [1,2,3]

Bt
Nhiét b khéng khi nap sau may nén: Tk =Tz (K) )
Nhiét do khong khi cudi qua trinh nap : 1 _ Ts +At+ 4T (5)
2 1+ 4,
Ap suét khong khi nap trwéc suppap nap : ps = Pe.Tk - APim (6)
Ap suét khong khi cudi qua trinh p,=p C,,1000000 @)
p suat khong khi cubi quéa trinhnap: p, = p,.———
7 BT6.WT,
Hé s6 khi sét - _ (T +AT).p. ®
" T(ep.-p,)
Luong khong khi khd can thiét dét chay 1 kg nhién liéu : L. l(C,H S O
0211274 327 16) (g
7= £ 'Pa.TS. 1
Hé sb nap khong ké dén ham lwong &m: -1 PRIy 1+ (10)
m+1
dx m+1(¢p-6 p+0
. —— =6,908. . . -6,908.| ¥——
Toc do téa nhiét theo goéc quay truc khuyu: de o, [ , ] exp{ ' [ o, ] ] (11)
Ap suét chi thj binh quan: pi = LIV, (12)
Cong suét chi thi: N; =i.Vs.pi.n.z/60 (13)
- 3600.p.7,
. " Ral,T..p,
Suét tiéu hao nhién liéu chi thi; HoRaboTs-p (14)
_ M Ra L, Top;
Hiéu suét chi thi: b QuPsin (15)

Trong do: 1 la ty sb tdng ap; AT, I dd gidm nhiét do trong bau lam mat khong khi tang ap,
°K; py la ap suét khi tang ap, Pa; Ap, la d6 gidm ap suét trong bau lam mat, Pa; w- hé sé tbc do; €
la ty sd nén ly thuyét; p, T, la 4p suét va nhiét do khi sét, Pa, °K; AT 1a do tang nhiét dé khéng khi
do tiép xuc vé&i vach, °K; py, Ty la ap suat va nhiét dd méi chat trong xilanh luc bat dau phun nhién
liéu; ame 1a hé sb truyén nhiét tir khi chay dén mai chat lam mat; C, tc dd trung binh cla piston,
m/s; D la dwdng kinh xilanh, m; Ty, T4 la nhiét d6 khi chay va nhiét do thanh vach xilanh, °K; m la
chi sé dac trwng cho sw phat trién sw chay; ¢, 1a thoi gian chay; 8 1a géc chay ban dau; ¢ la géc
phun sém cta nhién liéu; ¢, la thoi gian chay tré cda nhién liéu; L; 14 cdng chi thi clia chu trinh, kJ; i
la 6 xilanh; z 12 hé sb ky.

2.4. Nghién ctru anh hwéng ctia bau loc SCR dén qua trinh céng tac ctia déng co
a. Xét cho trwong hop nghién ctru ly thuyét

Xét cho mot dong co cu thé 1a dong co cta hang MAN B&W lién két voi hang Hitachi Zosen
Corporation Hitz) cua Nhat Ban san xuat va (rng dung cong nghé SCR bat dau tir nam 2008. bay
la déng co chinh ctia tau SANTA VISTA — Nhat Ban cé tong trong tai tau la 56000 tan tai trong. S6
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xi lanh: 6; Hanh trinh piston: 1,932 m; Buwong kinh piston: 0.46 m; Céng suéat dinh mirc (MCR):
6870 kW; Cong suét khai thac (NCR): 6100 kW; Vong quay dinh mirc: 111 vong/phut; Vong quay
khai thac I&n nhat: 107 vong/phut; Suét tiéu hao nhién liéu: 177 g/kW.h (175 g/kW.h & ché do tai
thap); Lwong tiéu thu nhién liéu khodng 26.70 tAn/ngay néu chay & ché do dinh mirc; Suét tiéu hao
dau béi tron xi lanh: 1.1 g/lkW.h; Déng co' dwoc trang bi tua bin khi xa tang ap, la dong co hai ky
quét thang, suppap xa dugc déong mé bang thay lwc. Hé thdng SCR dugc thiét ké va ché tao bdi
hang Hitachi Zozen Nhat Ban. Trén co s& ly thuyét tinh toan, véi viéc st dung phan mém MATLAB
dé tinh toan anh hwéng cla viéc 1ap dat bd loc SCR dé xi Iy NO, trong khi x& clGa déng co dén
qua trinh codng tac cta dong co. Két qua tinh toan dwoc thé hién trén cac hinh 4, hinh 5, hinh 6 va
hinh 7, v&i mirc d phan ap trén dwdng xa la Apx = 0%, Ap, = 5%, Apy = 10% va Ap, = 15%. Vi
gia tri dd phan ap Ap, = 0% twong (ng véi trudng hop khi xa di tat khong qua bau loc SCR, voi
gia tri dd phan ap Ap, = 5% twong (rng v&i khi xa& di qua bau loc SCR & trang thai bau loc sach,
trang thai cac thiét bj tan dung nhiét phia sau bau loc SCR sach, con cac gia tri phan ap trén
duwong xa Apy = 10% va Ap, = 15% twong (ng véi trang thai clia bau loc SCR va cac thiét bi tan
dung nhiét phia sau bau loc SCR ban. Ban trang thai bé mat thiét bi ch( yéu Ia do mudi va mudi
amoni sulfat bam trén bé mat cac thiét bi trén dwdng xa cha dong co.

20 2500 20 2500
15 2000 15 2000
10 1500 10 1500
5 1000 5 1000
0 500 0 500
1 t— I I —
180 210 240 270 300 330 360 390 420 450 480 510 540 180 210 240 270 300 330 360 390 420 450 480 510 540
f=540.0 do p =0.24 MPa T = 1060 yi =8.043 f=520.7 do p =0.25 MPa T=1061 yi=7.767
Tzmax = 1971 K Tzmax = 1973 K
pzmax = 14.78 MPa pzmax = 14.76 MPa
(dx2/dfiymax = 0.032808 (dx2/dfi)max = 0.032808
Goc bat dau chay = 5 do Goc bat dau chay = 5 do
agmax = 1743.2 kW/m"2K agmax = 1744.2 kW/m"2K
Ni =7242.03 kW Ni =7240.32 kW
gi =0.1738 kg/kW.h gi = 0.1739 kg/kW.h
Hinh 4. D6 thj théng s6 cong tac & dieu kién Hinh 5. D6 thi thong so cdng tac & diéu kién
phan ap trén dwong xa Apy =0 phan ap trén dwong xa Apy = 5%
20 2500 20 2500
15 2000 15 2000
10 1500 10 1500
5 1000 5 1000
0 500 0 500
I — I —
180 210 240 270 300 330 360 390 420 450 480 510 540 180 210 240 270 300 330 360 390 420 450 480 510 540
f=538.9 do p=026MPa  T=1062 yi=7.494 f=5057 do  p=026MPa  T=1062 yi=7.255
Tzmax = 1974 K Tzmax = 1976 K
pzmax = 14.75 MPa pzmax = 14.75 MPa
(dx2/dfi)max = 0.032808 (dx2/dfi)max = 0.032808
Goc bat dau chay = 5 do Goc bat dau chay =5 do
agmax = 1745.2 kW/m"2K agmax = 1746.2 kW/m"2K
Ni = 723759 kW Ni = 723589 kw
gi = 01739 kg/kW.h gi = 0.1740 kg/kW.h
Hinh 6. D6 thi thong s6 cong tac & diéu kién Hinh 7. D6 thi thong s6 céng tac & diéu kién
phan ap trén dwong xa Apy = 10% phan ap trén dwong xa Apy = 15%

Két qua nghién cru ly thuyét cho thay réng khi l1ap bo loc SCR trén dwéong xa thi lam téng
phan ap trén dwdng xa khoang 5% va nhiét dd chay cuwc dai T,may Va Ty, tang khodng tr 1% - 2%,
P,max Cling gidm tlr 2% -3%, suét tiéu hao nhién liéu gi tang tr 1% - 2%.

Trong qua trinh 1am viéc thi mudi va mudi amoni sulfat bam trén bé méat clia cac thiét bj nén
phan &p trén dwdng xa tang I&n 1am cho céc théng sb cong tac clia ddng co thay ddi dang ké, cac
thong sb nhiét dd T max, Nhiét dd khi xa va suét tiéu hao nhién liéu chi thi gi cé thé tang t&i 5% hodc
tham chi hon nira khi cac bé mat cla thiét bj 1ap trén dwdng xa qua ban. Cac théng sb ap suét
chay cwc dai p,max VA cong suét chi thi clia ddng co' gidm dang ké, cé thé giadm t&i 5% va tham chi
cao hon niva néu bé mat cac thiét bi trén dwdng xa qua ban.

b. Két qua nghién ctru thwc nghiém trén tau SANTA VISTA
Két qua thtr nghiém trén bé thtr vé mirc dd x&r Iy NO, dwoc thé hién trén hinh 8.
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Hinh 8. Phét thai NO, & cdc mirc tai khdc nhau, ty 1é giam NO, so véi tiéu chuén IMO béc |
Két qua cho thay rang khi I&p d&t bo loc SCR trén dwdng xa cla dong co sé x& ly dwoc ham
lwong NO, trong khi xa dat tiéu chuén IMO bac 1.
Hinh 9 va hinh 10 la trwéng hop thay ddi tai ctia dong co khi cho khi xa di qua bo loc SCR va
khéng cho di qua bd loc SCR. Hinh 11, hinh 12, hinh 13 va hinh 14 thé hién cac théng sé ctia dong
co khi déng co’ lam viéc khi c6 va khdong c6 bd loc SCR.

Nhit 45 khi x5 va baU loc
SCR
Nhigt d5 khi x& ra khi b3u

Thai diém thay N loc SCR
a6t dong co T diem thay — 4psufiteld tings
dditd dong cor F = i
350000 a0 J—
800
MG van by-pass SCR 750
750 [ 300000 N —~
— [ |~ L o = - s el

700 — — S F = X i S =
£ < > 20000 & E . o
3 / S 2 e == =
I 50 £ = =
= = = -«
g e = 250000 5
2 % T = £l
3 e 200000 5 & \\// \._/A =
z 2 r= 3
z a2 T sm =

550 < T

o 300 600 00
150000 o0 o) Esi T prs
1200 1500 an 200000
hi zian 5]

Thai gian (s)
Hinh 9. Sw thay déi nhiét do khi xa va ap suét gié Hinh 10. Sw thay dbi nhiét do khi xa va ap suat gioé
tang ap dao dong khi giam tai dong co’ trwong hop tang ap dao dong khi giam tai dong co’ trwong hop
mé van di tat (hé théng SCR khang hoat dong). chay hé théng SCR.
Két qua cho thay rang khi thay doi téi néu cé bd loc SCR thi cac théng so6 ap suat gid tang ap,
nhiét do khi xa vao va ra khoi bau loc dao déng rat Ién so v&i khong cé bo loc SCR.

VONG QUAY SUAT TIEU HAO NHIEN LIEU

—@— B¢ thir, khéng SCR —&— B¢ thir, khing SCR.
—&— SCR ty ding —&— SCR ty déng

220
120 200
) 2
EHD /r/ 100 g
& 00 - 2 -
100 %80
. 3
80 140
20 120 |
S0% G0N 70%  80%  GO%  100W 110% 50% 60% 70% 80K GO%  100% 110%
TAI TAI
Hinh 11. Vong quay déng co Hinh 12. Suét tiéu hao nhién lig¢u
CHI SO THANH RANG BCA(TRUNG BINH) Pmax
—®— B¢ thi¥, khdng SCR —#—Eé thi-bypsss
—®—SCR tr adng —&—SCR
80 T 16
= I 14 —1
Wi p Lo
4 2
§50 - =
50 ﬂ/ 1w
40 8 1
50% 60N 70%  S0%  BO%  100%  110% 50% 60% 0% SO%  SO0%  100% 110%
TAI TA
Hinh 13. Chi s6 thanh ring bom cao ap Hinh 14. Ap suét chay cwc dai

Két qua th&r nghiém thuc té cho thay rang khi cho khi xa di qua bd loc SCR thi cac thong sb
clia déng co thay d6i dang k& nhw nghién ciru ly thuyét. Tuy nhién néu bau loc SCR va céc thiét bi
khac 13p trén duwong xa ctia dong co sach thi sy thay dbi nay la khéng dang ké. Sy thay ddi nay
I&n khi cac bé mét ctia bau loc SCR va céc thiét bj tan dung nhiét khi xa 1&p trén duwdng xa cla
doéng co ban.
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3. Phwong phap khac phuc anh hwéng cua bau loc SCR dén qua trinh céng tac cta dong
co

Dé khéc phuc anh hwéng cla viéc l1ap dat bo loc SCR dén qua trinh cong tac clia dong co thi
trén cac thiét bj 1ap trén duwdng xa clia dong co (ké ca bau loc SCR) déu c6 b tri thiét bi théi muoi
dé lam sach bé mét cac thiét bi d6. Trong khai thac ngudi khai thac thuwéng xuyén vé sinh thoi
mudi cho cac thiét bi I&p trén dwdng xa cla dong co dé ddm bdo bé mat lam viéc cla cac thiét bj
do ludn sach, dd phan ap trén dworng xa sé khong téng cao, cac thdng sé cong tac clia ddng co' sé
thay ddi khéng nhiéu.

Trén dwdng xa clia dong co co b tri van by-pass lap song song v&i bau loc SCR dé khi dong
co chay nhé tai thi cho khi xa di tdt ma khéng cho qua bau loc SCR.

Két luan

Bau loc SCR I3p trén duwong xa ctia dong co diesel tau thiy da phat huy hiéu qua xt ly NO,
trong khi x& ctia dong co. Khi b6 loc sach thi anh huwdng clia bd loc SCR dén qua trinh cong tac
cla dong co la khdong dang ke.

Do bd loc SCR dwoc xt ly bang NH; nén khi két hop véi SO, trong khi xa tao thanh mudi
amoni sulfat, H,SO, va mudi bam trén cac bé mat cla bo loc SCR va céac thiét bi I&p trén duo’ng xa
clia dong co. Diéu nay sé& lam tang phén &p trén dwong xa dan tdi cac théng sb cong tac ctia dong
co thay déi dang ké&. D& khac phuc anh hwéng nay thi trong cac thiét bi tan dung nhiét 1&p trén
dudng xa clia dong co cé I&p thiét bi thdi mudi. Ngudi van hanh thwdng xuyén vé sinh bé mat cac
thiét bi nay thi bau loc SCR sé& khong anh huéng nhiéu dén cac théng sbd cong tac cia dong co
diesel tau thuy.
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KINH NGHIEM KHI KHAI THAC BAO DUONG TO HOP MAY PHAT DIEN
KHAN CAP TREN TAU THUY

EXPERIENCE IN OPERATION AND MAINTENANCE OF EMERGENCY
GENERATOR ON SHIPS

PGS,TS. Trwong Van Pao
Khoa May tau bién, Trirong DHHH Viét Nam
Tém tit
Nhw ching ta da biét trén tau thay luén cé nhitng hé thong riéng biét dugc trang bi ca trén
boong va buong méy cho céc tinh huéng khén cap. Mot s6 may moc va hé théng khén cép
quan trong nhat trén tau la - Méy nén khi khan cap, Van cuu dam Quong may, Bom cutru héa
khan cép, Xuong ctru sinh va May phat dién khan cap. Theo yéu cau cua SOLAS, tat ca cac
thiet bi / hé thong khan cap phai dwoc kiém tra thuong xuyén (thue hanh trén tau hang tuan)
dé dam bao chung hoat déng tron tru khi thue sw can thiét, dac biét trong trirong hop khéan
cap. o ) o
Trong soé tat ca cac hé théng trén, may phat dién khan cap la mét trong nhitng may moc
duwoc str dung thwong xuyén nhat khi tinh trang mat dién c6 thé xay ra bat ctv lic nao trén
tau.
Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 35 - 11/2018 21



https://www.marineinsight.com/marine-safety/your-guide-to-tackle-emergency-situations-on-board-ships/
https://www.marineinsight.com/maritime-law/safety-of-life-at-sea-solas-convention-for-prevention-of-marine-pollution-marpol-a-general-overview/
https://www.marineinsight.com/guidelines/blackout-situation-on-a-ship-what-are-the-first-steps-that-should-be-taken/

Do dé, diéu cong viéc nay réat quan trong khéng chi déi véi thuyén vién b6 phdn may ma con
cé v6i thuyén vién bé phan boong trén tau. Vi vay, toan bo thuyén vién trén tau phai biét
céch chay thir méy phét dién khén cép, theo céc quy dinh duoc duwa ra theo SOLAS.
Abstract
On ships, there’re a separate set of systems provided both on deck and engine room
for emergency situations. Some of the most important emergency machinery and systems
on board ships are — Emergency compressor, Emergency bilge suction, Emergency fire
pump, Lifeboat, and Emergency generator. As per the SOLAS requirements, all emergency
equipment/systems must be tested frequently (general practice on a ship- weekly) to ensure
they run smoothly when really needed, especially in an emergency situation.
Out of all the systems, the emergency generator is one of the most frequently used
machinery as a blackout situation can occur anytime on a ship.
Therefore, it is very important not only for the engineer officer but also for the deck
officer/crew to know the ways of starting and testing the emergency generator, as per the
regulations laid down under SOLAS.

1. Dt van dé:

Cac yéu cau quan trong déi véi dong co diesel lai may phat dién khan cép la:

e Dong co dwoc trang bi cac hé théng phuc vu doc lap bao gdm: nhién liéu, thong gio, boi
tron, lam mat vv

e Nhién lieu dwoc sir dung trong déng co diesel lai may phat dién khan cip phai co diém
chépchay>43°C

e Dong co diesel lai may phat dién khan cp sé duwoc khéi dong tw dong khi ngudn cung cap
dién chinh khong thanh céng

o Néu may phat dién khan cép khong khéi dong hodc khdéng nhan tai ctia cac két ndi tir bang
dién khan cép, thi phai cé chi dan trong phong may hodc tai mét tram diéu khién vé cach st
ly nhirng 16i trén.

Hinh.1 Hinh anh té hop mdy phét dién khan cép trén tau

Ngoai viéc tuan thu theo quy dinh SOLAS Chwong Il muc 43, cong viéc quan trong cua cac ky
sw trén tau la duy tri may phat dién khan cap & diéu kién tinh trang tot.
2. Sau day la nhirng diém quan trong can nhé khi phuy trach t6 hop may phat dién khan
cap:

1. Cac hop chat chéng dong dwoc thém vao nwoc lam mat dong co cho cac may phat dién khan
cap dé dam bao n6 sé khoi dong ngay ca & nhiét d rat thap (nhiét dé -nhw). Néu st dung hop
chat chdong dong dac hoan toan, pha tron véi nwéc cé chat lwgng tot theo ti 1€ 1: 1 hodc theo
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nha san xuat néu. Néu nong do chat chdng dong cé cong thirc hoan toan dwoc gitr cao hon
yéu cau, hé thong lam mat co thé tao ra van dé hinh thanh can lang.

2. Khi trén dung dich chéng déng vao hé théng, tranh rot né mot minh trong b tan nhiét. N6 luén
lubn phéi dwoc pha tron vai ty 18 quy dinh véi nwdc trwdce khi dd vao hé théng nwéc lam mat
clia may phat dién. Diéu nay |a do tiém nang cla chéat 1dng chéng déng dé loai bd nhiét khong
tét bang nwéc va dat hop chat chéng déng bang mot minh trong hé thdng lam mat co thé gay ra
tinh trang qué nhiét truéc khi cac chat 1dng dwoc tron hoan toan véi nhau.

3. Chéat lam mat dwoc st dung trong hé théng nwédc lam méat dong co dé kiém soat qua nhiét cha
may phat dién. Chung dwoc tron véi nuwdc. Khdng bao gie thém hén hop chat 1am mat & nhiét
do thdp vao mot dong co néng. Piéu nay cé thé dan dén hw héng cho phan vé dong co. Ludn
dirng déng co va dé ngudi trwdc khi thém hdn hop chat lam mat.

4. Khi thém hén hop chéat lam mat sau khi stra chira Ion hogc thoat hé thdng lam mat, dam bao
mé& dong co va |6 thong hoi sau khi d6 chat lam mat vao hé théng dé thoat khi va tranh khong
khi

5. Chwa cé phwong phap danh gia tét dé kiém tra nwéc lam mat duwoc st dung trong may phat
dién khan cap sau moét khoang thoi gian dai. Dam bao kiém tra chat lwong nwédc lam mat méi
tuan va duy tri & pH tir 8 - 10,5 dé tranh van dé qua murc (néu mirc canxi va magié nhiéu hon)
ho&c van dé& an mon (néu néng do clorua va sulphate cao hon)

6. Khong gidng nhw may phat dién binh thwong, may phat dién khan cip khéng nén dwoc dirng
chay trong mot thoi gian dai. Thoi gian nhan rdi dai (hon 10 ngay) sé& a&nh hwdng dén viéc dbt
nhién liéu khi nhiét do budng dbt rat thap Diéu ‘nay sé gay ra sw tdc nghén carbon clia cac 16
phun va ket kim phun. Thoi gian nhan roi t6t nhat dwoc coi la 3-5 ngay cho may phat dién khan
cap.

Hinh 2.1 Bang diéu khién mdy ph&t khan cap

7. Néu dong co dirng chay trong mét thoi gian dai va nhiét d6 nwoc lam mat qua thap (50 — 600
C), nhién liéu trong budng dot sé khdng bi chay va sé lam sach dau béi tron gilra piston va
xilanh, gay hw héng cho cac bd phan chuyén dong.

N6i San Khoa Hoc Khoa Mdy Tau Bién  S6 35 - 11/2018 23


https://www.marineinsight.com/guidelines/general-overview-of-central-cooling-system-on-ships/
https://www.marineinsight.com/main-engine/piston-skirt-piston-rod-and-trunk-piston/

8. Cac van dé& phé bién nhat dwoc tim thay trong cac day dai cu loa lai cac bom nwérc 1a vét
nit. Cac vét nirt ngang (cac vét nit dwoc tao ra trén chiéu rong vanh dai) trén bé mat cia dai
dwoc chdp nhan trong gi¢i han quy dinh. Khi vét nit ngang dwoc nhin thdy giao nhau véi cac
vét nit theo chiéu doc, nén thay déi ngay day dai.

Transverse Cracks

Overlapping cracks
{Lengitudinal and transverse)

BELT

Hinh 2.2 Day dai mdy phat khan cép hw héng

9. Céac van dé phd bién nhéat dwoc tim thay trong quat tan nhiét 1a n&i 16ng bc vit, néi canh quat
voi roto. Khong bao gio’ dirng trede quat (dwoc dat bén ngoai phong dwoc tao ra khan cap, dé
m& bau khi quyén) nhw mot 6c vit 1dng hodc lwdi dao bi hdng co6 thé dan dén thwong tich ca
nhan. Khéng bao gi¢ cd géng xoay ddng co bang canh quat dé tranh thwong tich hodc bi hdng
canh quat. Luén dirng va cach ly déng co trwdc khi siét chat vit trén canh quat hodc thwc hién
b4t ky bao dwéng nao khac trén quat.

10. Ludn ludn kiém tra bd sung dé dién day dau boi tron vao cac bo loc (hoac bd loc nhién ligu
v@i dau nhién liéu) trwdc khi khéi dong dé tranh bij lan khi trong hé thong.

11. Néu may phat dién khan cip dwoc cung clp véi hé thdng khéi dong khi nén, dam bao thiét bi
khi nén khong cé bat ky dau bdi tron nao. Can kéo dai van chuyén dau boéi tron sé tao thanh
mang dau bdi tron 1am kin xung quanh piston cia budng khi nén va né sé tao ra ap lwc cao can
thiét cho sy khéi dong.

12. Sau khi stra chira I&n, didu quan trong |a phai x& khong khi ton tai trong dong nhién liéu ap
suét cao (cta voi phun). M&i dong nhién liéu &p suét cao dwoc xa khi riéng biét bang cach hoi
m& vit xa trén dwéng nhién liéu bang cach via ddng co. Néu dong co can phai dwoc khéi dong,
dam bao khéng dwoc gén bo khéi dong trong hon 30 gidy va cung cap khoang théi gian nghi
ngoi 2 phut trwde khi x& voi phun tiép theo.

13. Tranh chay véi hédn hop nhién liéu mé thdong vai moi trwdng dé ngan chan qua toc dd cla
may phat dién hodc nd cta cac bd phan bén trong. Khéng khi nhw vay la cé thé trong khi tai
hang héa nguy hiém trén tau c6 thé di vao bén trong may phat dién khan cip théng qua lwong
khong khi nap ctia né. Khéng bao gid trén xang hodc rwou vi né cé thé gay né.

14. Sau khi stra chira I&n déng co phai chu y 1dp dung d4u clia diém chét trén (TDC) bang mot
chét dinh vi dwoc cung cap trong hau hét cac may phat dién khan cap sé& ndm trong 16 clia banh
réng gan vao truc cam, dam bao ding TDC. Khi TDC dwoc dat chinh xac rdi, hdy ddm bao ra
chét, néu khong khéi dong may phat sé lam héng chét va 16 dinh vi
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Hinh 2.3 Chét xdc dinh diém chét trén (TDC)

15. Khi tau dang g’)’ trong vung nhiét dé thap trong thdi gian dai hon, khong co diéu ham may phat
dién khén cép 4m khi né khong hoat déng. Nén s dung dau béi tron tdng hop cé nhiét do déng
dac thap voi gidi han tro sunfat nhé.

Két luan

Viéc ché tao va cong suét clia may phat dién khan cép thay ddi tay theo tau va ky sw may
phai biet quy trinh van hanh va bao tri cia may mét cach ky lvdng. Nhirng |01 khuyén trén van gik
nguyén cho tat ca cac mé hinh may phat dién khan cép duoc trang bi trén cac tau thwong mai va
trong trwdng hop nghi nge’ hoac ho tre,, n6 ludn ludn khuyen khich lién hé véi cac nha san xuat dé
dwoc khuyén nghi. Tuy nhién, ngwoi ky st may trén tau can co6 hiéu biét chuyén mon, kinh nghiém
de van dung vao tirng trvong hop thie té dé tranh xay ra bat ky sw co dang tiéc trong qua trinh
khai thac t0 hgp déng co diesel lai may khan cap.

Tai liéu tham khao
[1] The Ultimate Guide to Operating Procedures for Engine Room Machinery
[2] 8 Ways to Monitor and Measure Marine Engine Performance
[3] Important Points to Consider while Carrying out Alternator Maintenance in Ship’s Generator
[4] 10 Important Tests For Major Overhauling of Ship’s Generators tightening checks in the routine
[5] 8 Important Points To Note For Maintenance Of Emergency Generators On Ship

[6] 10 Extremely Important Checks Before Starting Marine Engines

POI NET VE LICH SU’ PHAT TRIEN NGANH BDONG TAU THUY
A BRIEF ON DEVELOPMENT HISTORY OF SHIPBUILDING INDUSTRY

ThS. Pham Ngoc Tuyén
Bé mén Mdy tau thay, Khoa May tau bién

Tém tat

Tim hiéu doi nét vé lich st hinh thanh va phét trién nganh Méy tau thdy néi riéng, nganh
déng tau thay néi chung, gitp cho nhiing ngudi lam céng tac khoa hoc hiéu ré hon vé nhitng
tién bo va han ché cua nganh céng nghiép tau thdy trén thé gidi va trong nuéc, tr dé xéac
dinh muc tiéu phan déu hoc tap, nghién ctru ddy manh céi tién ky thuat, céng nghé gitp cho
nganh céng nghiép tau thiy Viét Nam noéi chung, nganh May tau thdy néi riéng som hoi
nhép véi khu vire va thé gidi.
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Abstract

Understanding the history of marine engineering in particular, and of shipbuilding industry in
general, helps the scientists and researchers to better understand the progress and
limitations of the shipbuilding industry. It is the purpose of the study to promote the
improvement of technique and technology to help Vietnam shipbuilding industry in general
and marine engineering in particular, to soon integrate into the region and the world.

Key words: history of marine engineering, history of shipbuilding industry.
1. Lich str phat trién nganh déng tau thay thé gii

Cudc cach mang cong nghiép lan thi | duwgc danh dau bdi viéc phat minh ra chiéc may hoi
nwéc cla James Watt, moét ki sw nguwdi Scotland vao thé ky 18 (nam 1770).

Phat minh may hot nwoe cua Giem Oat

T d6, may hoi nwéc dwoc (ng dung rong rai trong cac nganh cong nghiép, ké ca cong
nghiép tau thay. Tai Phap, nhiéu ngwdi da nghién ciru (’ng dung may hoi nwéc vao hoat dong van
chuyén trén séng, mat nwéc va ho da ché tao nhirng chiéc tau thiy chay bang may hoi nwéc chay
thir trén sdng Saine.

~ Nam 1785, John Fitch 1a nguwoi My dau tién dong chiéc tau thdy chay bang hoi nuéc, co
guodng bo tri hai bén swdn tau.

Hai nam sau (1987) 6ng nay da tiép tuc th&r nghiém I&p dong co hoi nwéc trén chiée thuyén
dai 14 mét, cé gan cac mai chéo thdng dirng & hai bén man (06 chiéc/man). Duéi tac dung cla
dong co hoi nwéde, cac mai chéo 1an lwot nhac 18n cdm xudng, day nwéc vé phia sau, gilp thuyén
tién vé& phia trwdc véi van téc 4 dam/gid. Sau khi thtr nghiém thanh coéng, ndm 1788 J. Fitch da
cho ha thily mét chiéc tau thdy I&n hon (dai 18 mét) cling chay bang hoi nwéc, cd sirc ché dwoc
30 hanh khach. Nam 1790 6ng da cho ha thiy con tau hoi nwéc thir ba véi cong suét I6n hon, hé
thdng déng lwc don gidn hon va da chay thir dwoc 2000 d&dm, chuyén ché dwoc ca hang héa va
hanh khach. Nhe vay, J. Fitch da chiém dwoc ngdi vi doc tén vé déng tau thiy tai cac tiéu bang
New Jersey, New York, Pennsylvania, Delaware va Virginia. Tuy nhién do han ché vé nang lyc tai
chinh nén y twédng nghién clru, phat trién nganh déng tau thay cta J. Fitch budc phai ding lai.
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Tiép ndi sw nghiép nghién clru déng maéi tau thay & nwéc My lac bay gid 1a mét sT quan
quan doi, Dai ta John Stevens, 6ng khéng chi nhan ra mét sé sai lam trong phat minh cta J. Fitch,
ma con nhin thay tiém nang rat I&n cla phwong tién van tai thay. Mat khac, do co tiém lwc vé kinh
té nén 6ng dé dang thwc hién dwoc nhivng cai cach can thiét. Nam 1798 6ng da cho ha thiy mot
chiéc thuyén dong co hoi nwdc dai 60 feet (gan 20 mét) nhwng 1an thir nay that bai, vi chwa khac
phuc dwoc han ché cia nhitng nguoi di trwde. Lan thér thir hai cling khéng thanh cong, nhung
Stevens tiép tuc nghién ctru, th&r nghiém va tré thanh moét ki sw may hoi nwéc tai gidi nhat Hoa Ky
dau thé ky 19.

N&m 1802, Stevens da thanh coéng v&i chiéc thuyén dai 8 mét chay may hoi nwéc, day bang
chan vit c6 4 canh. Vai nam sau, 6ng lai thanh cong véi viéc ha thdy mot con tau thir hai cé hai
chan vit, dung déng co céng suét cao. Pinh cao trong nghién ciru ctia Stevens 1a con tau Phoenix
dai 31 mét véi dong co hoi nwéc dd so, ddy tau théng qua hé théng banh xe gudng (paddle
wheels). Pay chinh 1a con tau dau tién c6 kha nang vwot bién, né da chay duoc tr New York tdi
Philadelphia.

Cung thdi gian nay, dan ching nwéc My dang rat quan tdm dén nhirng cudc chay thir tau
thdy clia Robert Fulton trén dong song Hudson. Nha phat minh nay quan niém tau va may la mét
phwong tién chir khdng tach bach chidng lam hai, do d6 6ng di vao nghién ctru cac phwong phap
day tau va cai tién kiéu dang vé tau. Ndm 1803, Fulton hoan thanh con tau dai 23 mét, réng 2,4
mét va chay thr thanh cong tai Phap.
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Thang 8 ndm 1807, Fulton da ha thdy thanh céng con tau mang tén Clermont lap déng co
do James Watt ché tao. Con tau nay khong dep, thuc chat 1a mot chiée xa lan phang day, may tau
duwoc dat phia trwdc va ciing théng qua hai banh xe gudng dé day tau. 40 hanh khach da dwoc du
hoi nwéc do J. Watt ché tao. Con tau nay di t New York dén Anbany mét cac an toan. Téc do
nguoc dong cla tau co thé dat 5 dam/gid. C6 thé coi day la mot diém son trong lich s Hang hai
thé gidi, dong thoi chirng minh dwoc kha nang (ng dung may hoi nwéc vao phwong tién van tai
thay.

Trong khi tai My cac nha phat minh dang thir nghiém ché tao tau thiy thi & cac qubc gia
khac, nhirng tién bo KHKT trong nganh tau thiy ciing dan dan phat trién. Nho' nhirng phat minh
cua Stevens va Fulton ma nguoi ta bat diu nghién ctru cai tién vé déng co cling nhw kiéu dang
con tau. Vo tau gé dworc thay thé bang séat, thép. Pong co dwoc lap dat co cong suét ngay cang
I&n, cac gudng nuwédc dwoc thay thé bang chan vit. Nhirng cai tién d6 da khién cho nhirng con tau
tang dan vé kich thwdc, khd nang chuyén ché ciing nhw quang duwdng van chuyén.

N6i tiéng nhat vé kha ndng vuot dai dwong bang dong lwc hoi nwéc phai ké dén con tau
Curacao cta Ha Lan, khéi hanh tir Rotterdam di West Indies nam 1827.

Vao nam 1838, Céng ty Hang hai hoi nwéc Anh My bat dau di vao hoat dong véi con tau
Sirius trong tai 703 tAn. Sau d6, nhirng con tau khac duoc 1ap déng co hoan hao hon da cho phép
tau di dwoc nhitng chang dwdng xa hon, van chuyén dwoc nhiéu hanh khach va hang héa hon. Ki
luc thoi gian vurot bién ngén nhat (15 ngay) thudc vé con tau Great Western, trong tai 1.440 tan, do
cbng ty Curnard Line dong nam 1840.

Trong khi banh xe gudng chirng té dwoc sw thich hop trén séng hd, thi lai b4t tién va khong
hiéu qua doi voi nhirng con tau di bién. Nam 1836, chan vit da dwoc hai nha phat minh P. Smith
nguwdi Anh va John Ericson nguoi Thuy dién qubc tich My kiém chirng. Nhiéu cudc thi nghiém véi
nhirng con tau nhd da chirng té rang khi dung chan vit thi lwc ddy tau manh hon va tiét kiém nhién
liéu hon so véi st dung banh xe guodng.

Uu viét cta viéc st dung chan vit thay cho banh xe gudng chinh thirc dwoc khang dinh béi
con tau Great Britain ha thiy tai Bristol nam 1844. Con tau nay dai 96 mét, trong tai 3.440 tan va
c6 thé dat van toéc 12 hai ly/gi®. Vi viéc trang bi chan vit va vé tau dwoc déng bang sat da khién
cho chiéc tau nay mang danh hiéu 1a “cach mang”.

T nam 1850, nhiéu con tau tan tién vé sat dung chan vit dwgc dong mai thay dan cac con
tau voé go st dung banh xe guéng, nham phuc vu lan séng di dan sang chau My tang lén.

N&m 1851 c6 mot bién cd I&n nhat trong lich st nganh déng tau, d6 1a that bai tir viéc ha
thdy con tau Great Eastern. Con tau nay dwoc déng véi muc dich giao thwong véi Chau Uc va
Vién Dong. Tau dai hon 180 mét, trong tai 18.900 tan. Dé ting cdng suét day, nguoi ta thiét ké hé
doéng lwc cla tau bao gébm hai dong co: 01 ddng co 3.400CV lai banh xe guéng va 01 déng co
4.800CV lai chan vit. Do cAu tric qua dd sd, nén tau da bi mac can ngay khi ha thay.

Khoa hoc ki thuat ngay cang phat trién, cac nghién ctu ché tao tau thiy ngay cang huwéng
dén muc tiéu tiét kiém nhién liéu va tang cdng suat. T nam 1854, dong co kép dwoc (ng dung
kha phé bién trén tau thay. Chan vit kép ciing bat dau duoc thiét ké, 1ap dat trén tau tr nam 1862.

Sau nay, khi Sir Charles Algernon Parsons phat minh ra dong co tua bin, nam 1894 xwéng
Clyde da cho ha thay con tau Turbinia, cé kha ndng chay véi tbc d6 34 hai ly/gie. Nam 1905, con
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tau Carmania trong tai 19.000 tAn dwoc lap dong co tua bin ciing dwoc ha thdy thanh cong. Sw
thanh coéng cda loai ddng co’ tua bin da khién cac xwédng déng tau cho ra doi tiép hai con tau bién
I&n nira la Mauretania va Lusitania. Tau Mauretania trong tai 31.900 tan, cé dong co tua bin
68.000CV va chan vit 4 1&p, tbc do tau dat téi 25 hai ly/gier. Con tau xuyén dai dwong nay da gidr ki
luc subt 22 nam lién.

Bén canh sy phat trién cla loai tau tua bin, cac nha ky thuat da nghién ctru rng dung déng
co diesel |én tau thdy. Nam 1903, con tau cla nwdc Anh mang tén Wandal da dung dong co
diesel dé phat dién. Luc dau dong co diesel chi dwoc st dung cho nhitng loai tau ché hang héa,
nhwng tr ndm 1924 mét sb tau chd khach ciing da dwoc trang bi loai ddong co' nay. Con tau I6n
dau tién sir dung dong co diesel la Gribsholm dwoc déng vao ndm 1925. Hai ndm sau, Cong ty
Navigazione Generale ltaliana déng mét con tau khac ciing 18p déng co diesel, cé tén 1a Augustus
trong tai 32.000 tan.

T nam 1930, dong co diesel dwoc dung kha phd bién cho hé dong lwc tau thay va ngay
cang duoc cai tién dé dat dén k¥ thuat hién dai, hoan hao hon, khéng con khéi den nhu truéce.

2. Lich str phat trién nganh déng tau Viét Nam

O nuéc ta, ngay tir thoi Vua Minh Mang da muén phét trién cong nghiép dong tau dé khéng
phai mua tau nwéc ngoai. Tuy nhién, thuc hién chi du cGa nha vua, tr quan dén tho khong ai dam
dirng ra ddm nhan, tham chi con khuyén can nha vua khéng nén mao hiém vi sg hao ton cbng
quy. Gitra ltc do, cé moét ngudi the ren tén la Huynh Van Lich xin divng ra ddm nhan. Lap tirc 6ng
nay dwoc giao la giam déc xwéng. Cung cong tac véi dng cd mot ngwdi niva 1a V6 Huy Trinh. Hai
ngwdi phan cdng nhau diéu khién dam tho thuyén, dwa trén mau mét chiée tau ctia Phap dé dong.
Thang 4 ndm Ky Hei (1839) cong viéc hoan thanh, vua Minh Mang da ban thwéng cho giam dbc
xwéng dong tau Huynh Van Lich va V6 Huy Trinh. Tw thanh cdng nay, nam 1840 hai nguwdi nay lai
cho xuét xwdng thém ba chiéc tau chay bang hoi nwéc nira. Vua Minh Mang rat hai long, Ngai da
dat tén chiéc tau Ion 1a “Phi Yén”, chiéc nhé hon la “Van Phi”, chiéc nhd nhét 1a “Vi Phi”. Nguoi
tho rén Huynh Van Lich da tré thanh nguoi ki sw déng tau dau tién ctia nwéc ta.

Thang giéng nam 1865, vua Ty Dlrc phai ctr cac 6ng Hoang Swéng, Lé Ban cung mét nhom
9 nguwoi the di hoc tap k¥ thuat ché tao may tau thay tai Hwong Cang. Thang 7 ndm 1865, nhém
ngwdi Viét nay da cho chay thir thanh cong moét con tau may hoi nwéc do ho ché tao, truéc sy
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chirng kién clia 1anh sy Anh quéc cung voi nhirng quan chirc Phap va Nha Thanh (Trung Quéc)
rat déng, moi ngwdi déu hét 1o ngei khen.

Thang 9 nam 1865, con tau ndi trén vé dén clra Thuan An (Hué), vua Ty Blrc mirng ré&, dat
tén con tau nay l1a “Man Thda” nhu mét sw ban thwdng cho nhém ché tao. Nam 1866, nha vua lai
sai dong tiép con tau Thuan Tiép, ndm 1870 déng con tau Dang Huy,... nhitng con tau hoi nuwéc
lién tuc xuat xwdng da chirng té sy hao hirfng, man nguyén tét do ctia nha vua trwdc ky tich cta
nguwoi Viét.

Tuy nhién, vén la thudc dia ctia Phap, nén nganh déng tau nuwéc ta subdt gan 100 nam (tor
1858 dén 1954) hau nhw khéng dwoc quan tam, vi ngwoi Phap khéng mubn dau tw cong nghiép
nang & nhirng nwéc thude dia.

Theo s sach ghi lai, thdi Vua Gia Long da cho xay dung thdy xwéng dau tién tai Ba Son -
Sai Gon dé dong nhirng chién thuyén. Nam 1861, sau khi chiém dwoc Nam ky, Thwc dan Phap da
quyét dinh mé& réng quy mé thiy xwéng Ba Son dé ting cwdng cho hé thdng déng tau bién &
chinh quéc (Phap). Ba Son dwoc di tén thanh “Asernal” nhdm vao muc dich quan sw. Nhirng nam
60 cua thé ky XIX, xwéng Asernal thwéng xuyén tiép nhan stra chira cac loai tau quan sw va
thwong mai.

Khoang cudi thé ky XIX, dau thé ky XX, "Arsenal” |a mét co' s& quan trong nhét cha thudc
dia Nam Ky. V@i trang bi hoan chinh, hién dai, Arsenal Sai Gon co thé ché tao nhirng céng trinh
hang hai hoan chinh, v&i gia tién thAp hon va xuat xwéng nhanh hon so véi cac xwdng ché tao &
chinh qubc. Xwéng cé 2.000 tho An Nam va nguoi Hoa, duwéi sy giam sat cia mot ddc cong
ngudi Phap. M&t bang Arsenal khodng 22 héc-ta, chu vi 2 km, dwéong kinh (& noi dai nhat) 1a 850
m.

Ngay 23-3-1922, xwéng Ba Son da cho ha thuy tau "Albert Sarraut”, dai 85 m, rong 12 m,
cao 12 m, chiéu chim 5,9 m, trong tai 3.100 tan, cong suat 1.100 CV. Bay la chiéc tau bién I&n
nhat va trang bi hién dai dau tién dwgc déng Dwong.
X r = W Y RN T

Lancement de 1!« Albezt-Sazzaut » & Suigon

O mién Béc, thoi Phap thudc cling cé mét sd hang tau cla Phap dwoc thanh lap. T ndm
1882, Hang Sacric thanh lap, co6 tau ch& khach va tau lai, sa lan ché hang, cé xwédng déng tau va
stra chira tau thay. Vao dau thé ky XX, mét sd nha tw ban Viét Nam bat dau kinh doanh nghé van
tai thay. Tiéu biéu la nha tw ban Bach Thai Buéi (1874-1932), dng cho thanh lap xwéng déng tau
v&i 700 cdng nhan va thué ngwdi Phap lam dbc cong. Ngay 07/9/1919 xwéng nay da ha thiy con
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tau bién dau tién mang tén “Binh Chuén” chay bang déng co hoi nwéc. trong tai 600 tAn, nhung
sw nghiép cla 6ng cling bi chinh nguwdi Phap chén ép va cong ty ciia 6ng budc phai pha san.

Ngay sau khi Cach mang thang Tam thanh cong, Chinh pht 1am thoi nwdc Viét Nam dan
chu cdng hoa ra tuyén céo ve viéc quan ly cac nganh GTVT, kién truc, thay loi va bwu dién nham
phuc vu cho cudc khang chién chong Phap.

N&m 1955, sau khi tiép quan Thanh phd cang Hai Phong, nganh GTVT da tiép nhan cac
hang tau cGa Thuc dan Phap. Sau 3 ndm phuc héi kinh té va én dinh doi sbng ngwoi dan (1955-
1957), B6 Giao théng coéng chinh da tiép tuc dau tw tdng cwong co s& vat chat cho van tai thay.
Tw day, Xwdng dong tau | dwgc xay dwng trén co s& Luc L6 thiy clia Phap (sau nay la Nha may
DPoéng tau Ha Long bén b& séng Cam), Xuwdng dong tau Ill (sau nay l1a Nha may Déng tau Tam
Bac) hinh thanh trén co s& hang tau Sacric clia Phap.

Nha may déng tau Bach Dang thanh 1ap thang 6 nam 1961, dwgc ménh danh |a chiéc noi
cla nganh céng nghiép déng tau Viét Nam. Thuc hién ké hoach 5 ndm 1an thir | (1961-1965), Nha
may bat dau di vao hoat dong, thang 7 ndm 1964 khdi cdng déng con tau I&n dau tién mang tén
20.7, trong tai 1.000 tAn. Sau m6t ndm thi cong, con tau méi dwoc ha thdy (thang 7 ndm 1965).

Pau ndm 1962, Xwdng Péng tau | duwoc giao nhiém vu dong 4 chiéc tau danh ca vé gbé c&
nhd theo kiéu tau danh ca cia ngw dan mién Nam, lap déng co' Grey Marin 220 CV cia My va
dong co Suda cla Tlep Khéc, nham nguy trang dé bi mat van chuyén vi khi, quan lvong, nhu yéu
phdm cho quan giai phong & vung bién phia Nam. Cung thi gian nay, Xuong dong tau 1l da co
kha nang déng tau v sat, 1ap dong co Trung Quéc 360 CV. D&c biét cudi nam 1962 xwdng nay da
nhan nhiém vu déng 6 con tau vé séat, trong tai 100 tan, I&p may 6NVD36 cta Birc, nham muc dich
bi mat van chuyén vi khi, dan duwoc tr Hai Phong di Ca Mau, phuc vu “Chién dich Ap Bac”, m&

man cho cau chuyén huyen thoai “Dwerng H6 Chi Minh trén bién”.

Ké tlr sau ngay mién Nam dwoc hoan toan gidi phéng (1975), dat nwéc théng nhat, nhe wu
thé sé& hivu trén 3.200 km be bién, nganh céng nghiép tau thiy nuwéc ta dwoc quan tam phat trién
manh. Ndm 1996 Téng cong ty déng tau dwoc thanh lap, sau d6 ddi tén thanh Tdng cong ty cong
nghiép tau thdy Viét Nam (VINASHIN). Tuy nhién, tit ca cac cong ty dong tau trong nwéc ciing chi
dirng lai & trinh d6 nang cao ty I& ndi dia hoa, con déng co chinh cla tau van phai nhap ngoai, chl
chwa c6 chiéc tau bién nao dwoc 1ap may chinh do Viét Nam san xuét.

Dén dau nam 2010, Tap doan VINASHIN da hop tac véi Céng ty Céng nghiép nang
Mitsubishi (Nhat Ban) cho ra d&i Nha may ché tao va Iap rap dong co diesel Vinashin — Mitsubishi
tai Tdng Cong ty CNTT Bach DPang. C6 thé coi d6 1a nha may ché tao, 18p rap dong co tau thay
dau tién tai Viet Nam. Tuy nhién, lién doanh nay da sém ngirng hoat dong sau sw db v& cta Tap
doan VINASHIN. T do dén nay, Nganh cong nghiép tau thay Viét Nam buwéc vao giai doan tai co
cau....

Nganh Co khi thay cta Trwdng Dai hoc Hang hai Viét Nam ra doi tr ndm 1962 (cach day
gan 60 nam), da goép phan dao tao cho dat nwéc nhiéu thé hé ki suw thiét ké, stra chira may tau
thay, nhwng co thé néi viéc san xuat dong co thiy “Made in Vietnam” van 1a cau chuyén xa voi dbi
v&i nganh céng nghiép tau thly nwéc nha.
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XU HUONG CHON DPONG CO CHINH CHO TAU CONTAINER TREN 8.000 TEU
TRENDS IN ENGINE SELECTION FOR OVER 8000 TEU

CONTAINER VESSELS
ThS. Nguyén Anh Viét
Bé mén Mdy tau thdy, Khoa Mdy tau bién
Tém tit
Tau ché container la mét trong ba nhém tau Ién nhét (bao gébm tau ché container, tau ché
hang roi, tau ché dau) cda doi tau thuong mai, béi vay céan phéi cé quan tdm déc biét dén
nhém tau nay. Bai bao gidi thiéu va trinh bay xu hwong chon ddng co chinh cho tau
container c6 strc ché trén 8.000 TEU dwoc déng trong pham vi 10 nam tré lai day (2008-
2018). Bao gém: céc gi¢i han chi phdi dén lwa chon déng co chinh, chon céng suét déng co
va téc dé, chon céng suét dong co theo di liéu théng ké, tham chiéu céc tau déng méi.
Abstract
Container vessels, tankers and bulk carriers are the three largest groups of vessels within
the merchant fleet and, therefore, these market segments deserve great attention. This
paper presents the trends in main engine selection for container vessels, with a capacity of
over 8,000 TEUSs built within the last 10 years (2008-2018). It includes: boundary conditions
for the engine selection, engine power and speed selection, selection of engine power
according to statistical data, reference of newbuilding cases.
Key words: Container Vessels, Propulsion Trends.

Téng quan vé déng co chinh cho tau container trén 8.000 TEU

Xu hwéng téng strc ché clia cac tau container c& I&n van dang tiép dién, nham dap ¢ng nhu
cau ngay cang gia tang vé van tai hang héa gitra cac chau luc trén thé gisi.

Tau container dau tién véi strc chd hon 8.000 TEU dwoc déng vao ndm 1997. Tiép theo,
dén nam 2013, tau container dau tién vdi sirc ché 1én dén hon 18.000 TEU dwoc ban giao va di
vao hoat dong. Banh dau cho ndm 2017, la sw kién tau container véi strc ché trén 21.000 TEU lan
dau tién dwoc dwa vao khai thac.

Ban dau, cong suat dong co chinh dwoc lwa chon theo xu hwdng tang Ién. Nhwng dén nadm
2010, duwong nhw xu hwdong nay dirng lai do viéc khai thac tau voi tbc do gidm xubng so v&i téc do
ti da c6 thé (slow steaming). C6 thé thdy qua vi du, cac tau container v&i strc chéd 8.500 TEU dau
tién dwoc 1&p d&t dong co chinh vé&i cong suét khodng trén 62.000 kW (déng co Wartsila 12RT-
flex96C hodc MAN B&W 12K98MC-C), nhwng véi ddng co chinh cé coéng suét trén 80.000 kW
(ddng co Wartsila 14RT-flex96C) lai dwoc I&p dat trén cac tau container cd sirc chd 14.000 TEU
dwoc ban giao tir nam 2006.

Déc biét, v&i cac tau container méi nhéat cé strc chira trén 18.000 TEU da va dang dwoc dat
hang, cong suét l1ap dat clia cac ddng co chinh twong ddi thap, vao khoang 55.000 kW dén 60.000
kW (dong co Wartsila 11X92, MAN B&W 9S90ME-C10.2 hoac 10S9OME-C10.2). Twong tw, mét
sb tau 14.000 TEU déng méi da dwoc dat hang, cé cong suét ddng co chinh dwéi 40.00 kW (déng
co Wartsild 8X92 hodc 9X82). Tham chi, mét sb tau container cé strc ché trén 20.000 TEU (trong
tai trén 200.000 DWT) dwoc ban giao vao nam 2018, ciing chi l1ap d&t cac ddng co c6 cong suét
khoang 60.000 kW (dong co Wartsila 11X92).

S& di nhu cau céng suat dong co chinh thdp hon trong cac don hang déng tau container
hién nay, cé thé giai thich, d6 la do khuynh hwéng gidm lwong tiéu thu nhién liéu. Dong thdi, cac
nha may dong tau da cai thién dang ké thiét ké than tau va hiéu suat ctia hé thdng day, dan dén co
thé giém t&i 10% cong suat day & cung moét tbc do, két hop véi viéc st dung cac dong co cé hiéu
suét s dung nhién liéu tét hon.

Ngoai ra, cha tau va cac nha khai thac tau da chu dong giam dang. ké toc do thiét ké cla tau,
do d6 cho phép dat dwoc nhivng thay ddi Ién trong viéc gidm cac yéu cau vé cong suét clia dong
co chinh.

Cac yéu t6 chi phéi dén xu hwéng lwa chon déng co chinh
Chi sé thiét ké ning lwong hiéu qua - EEDI

Trong nam 2012 IMO (Té chirc Hang hai Quéc te) co’ quan quan ly cac tau bién quoc té, da
gi&i thiéu Chi sé thiét ké ndng lwong hiéu qua (EEDI) dé gitp thac day céac né lwc nham gidm phat
thai khi nha kinh, cu thé 1a CO,, tlr cac tau bién. Gia tri EEDI cGa mét tau cu thé, dwoc tinh Ia
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lwong khi CO, thai ra tir tau d6 cho mdi moét don vi van chuyén hang héa tinh theo tan trong tai
trén haily.

Gia tri tham chiéu ctia EEDI tuy thugc vao ngay ky két hop dong, va duoc dinh nghia trong
quy dinh 21 cta Phu luc Marpol VI (cling dwoc mo ta trong cac nghi quyét IMO MEPC 203 (62),
xem www.imo.org). Mot ban hwdng dan dé danh gia gia tri EEDI cua tau dugc dwa ra trong nghi
quyét MEPC 245 (66). D& dam bao tinh cai tién lién tuc, sw ddi mai trong nganh van tai bién va
dong tau, ngudng muc tiéu dwoc giam theo tieng giai doan. )

Nguwdng chi s6 EEDI cho cac tau container dwgcc xay dwng tlr ngay 1 thang 1 nam 2013 dén
ngay 31 thang 12 nam 2014, tinh theo cdng thirc:

174,22 DWT °®*  (g/DWT /NM) (1)

Tw ngay 1 thang 1 nam 2015, ngwdng EEDI dwoc giam 10%, tr ngay 1 thang 1 nam 2020

duwoc giam 20% va tir ngay 1 thang 1 nam 2025 dwgc giam 30%.
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Hinh 1: Gia tri gi¢i han EEDI (ctia IMO) cho cdc tau container c6 trong tai Ion
Vi du cho mét tau 14.000 TEU, vé&i trong tai khoang 160.000 DWT, dwgc dong méi sau nam 2015
can phai dap ng gi¢i han 14,1 g/dwt/hai ly (tham khao Hinh 1).
DPé dat dwoc mot nguéng EEDI thap, cac bién phap chinh sau day cé thé dwoc xem xét ap dung
trong viéc lya chon déng co chinh:
1) Giam cong suét 1ap d&t clia dong co chinh (hodc béng cach tang hiéu suét than tau va luc day,
ho&c bang cach giam tbc do thiét ké tau téi da).
2) Chon déng co' c6 mure tiéu thu nhién liéu thap hon.
3) S dung céac cong nghé tiét kiem ndng lwong bd sung, chdng han nhuw thu hdi nhiét thai.
4) Str dung nhién liéu gas thay vi HFO, vi né c6 it khi thai CO, hon &ng v&i mét lwgng nang lwong
twong dwong khi chay.

Nén kinh té toan cau, kha ning van chuyén container va gia nhién liéu

Tbc d6 tau thiét ké la yéu td then chét trong viéc xac dinh cong suét can thiét cla dong co
chinh. Téc d6 tau tdi wu bi anh hwdng manh b&i méi trweng kinh té thuwe té va trang thai cla thi
trwdng van tai container.

Vi dy, trong trwérng hop ty 18 nhu cau van chuyén cua thi trwong thap di so véi kha nang van
chuyén cua tau container hién c, viéc gidm téc d6 tau cé thé duoc coi la mot g|a| phéap dé g|am
chi phi van hanh va dam bao tau dwoc cd dwoc trong tai tét nhat. Ngwoc lai, néu nhu cau thi
trwdng tang cao, c6 thé dan dén an dinh tbc do tau cao hon (xem Hinh 2).

Vi gia nhién liéu rat thap, tdm quan trong cla nhién liéu dbi véi chi phi van hanh bj gidam di
va kha nang tang téc do tau cé thé dwoc xem xét, nham téi da hoa hiéu qua khai thac tau. Khi dat
muc tiéu cho mét sb lwong container cu thé dwoc van chuyén cho médi chuyén hanh trinh, diéu do
ciling ddng nghia véi viéc sé lam gidm sé lwong tau can thiét cho mot chuyén hanh trinh chiéu
nguwoc lai.
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Hinh 2: Xu hwéng giam téc d6 thiét ké cua tau container tir 2008 dén 2018
Cac quy dinh lién quan dén nhién liéu

Céc quy dinh do IMO ho&c chinh quyén dia phwong ban hanh, gi¢i han ham luvong lwu
huynh téi da cho phép trong nhién liéu dwoc siv dung, cé thé cé tac dong dang ké dén chi phi hoat
dong cla tau hién nay. Gidi han lwu huynh nguwéng 3,5% ké tr ndm 2012, dwoc dw kién sé gidm
xudng con 0,5%. Gidi han nay sé& dwoc ap dung & cac nwéc EU tir ndm 2020. IMO sé quyét dinh
vao ndm 2018 vé viéc thuc hién me lwu huynh trén toan thé gi¢i vao ndm 2020 hodc 2025 (Hinh
3).
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Hinh 3: Cdc quy dinh cta IMO vé phdt thai lwu huynh hién tai va twong lai

Céac mirc lwu huynh khac nhau chi c6 tac dong nhé dén suw lwa chon déng co, vi cac dong
co diesel hai ky cia MAN B&W va Wartsila (WinGD) dwoc thiét ké ngay nay cé thé dbt chay bét ky
loai nhién liéu diesel nao ma khdéng cé bat cir han ché nao.

Tuy nhién, cac nguéng han ché lwu huynh cé thé anh hwéng dén viéc Iwa chon s dung
nhién liéu c6 ham Iwong lwu huynh thap, hoac van tiép tuc v&i cac nhién liéu HFO c6 ham lwong
lwu huynh cao va ap dung céc thiét bj loc khi thai dé loai bé khi thai lwu huynh (SOy) tir dong khi
thai.

Mot Iwa chon khac, dé la viéc st dung LNG lam nhién liéu chinh, do d6 gidm lwgng khi thai
lwu huynh xuéng mirc thap nhét va gidm lwong khi thai CO, tir 25% dén 30%. Cac bwéc dot pha
cbng nghé déng co dual-fuel ap suéat thap da dwoc thwe hién bdi MAN B&W va Wartsila.

Gi®i han phat thai NOy
Gidi han phat thai NOy &p dung toan cau dwoc IMO thyc hién vao ndm 2000 (Tier 1), va tiép

theo Ia gidm thém vao nam 2011 (Tier II). Cac quy dinh vé Tier Ill thé hién mét bwoc tién Ion hon,
mac du gidi han phat thai thap hon chi co gia tri trong cac khu viee ECA dwoc chi dinh (Hinh 4).
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Hinh 4: Quy dinh ctia IMO vé giéi han phat thai NO, theo thoi gian dat ky cua tau

Dé dap ng cac gidi han phat thai NOx Tier Il thap, dong co diesel doi héi phai duwoc ap
dung céng nghé giam NOy. Dbi v&i cac dong co thap tbc ctia Wartsila hodc MAN B&W, cdng nghé
SCR dwoc cung cap véi hai gidi phap:

1) SCR ap suét cao (HP SCR), dwoc lap dat gitra hop gom khi thai va tu-bin tang ap, né cé
thé tich nhé nhat, nhwng phai dwoc dat trong budng may.

2) SCR &p suét thap (LP SCR), cho phép lap hép SCR sau tua-bin ting &p, bén ngoai budng
may hoac trong hép khoi.

Viéc chon gidi phap phu hop can dya trén thiét ké cla tau va cac yéu cau cla chi tau.

M6 hinh hé théng day linh hoat

So voi trwée nam 2008, tinh hinh cung cau thay déi, gia nhién liéu thay dbi, kha nang st
dur)g qéc nhién liéu k,héc nhau, dong thoi cac quy dinh phét‘ thai moi da mang lai lgi thé cho C‘éC
thiét ké tau véi hé thdng day linh hoat, dwoc clu tric lai nham dat hiéu suét téi wu theo moi diéu
kién.

Sw linh hoat nay c6 thé dwoc giadi quyét theo ba cach khac nhau, twong trng voi cac khai
niém thoéa hiép khac nhau’gifvg tinh Ii’nh ~hoat va chi phj Iién’quarj dé dat dwoc muc dich: ) .

1) St dung mot thiét ké co thé dé dang thay doi nhat, dé hoat dong hiéu qua & bat ky diéu
kién md&i nao. . o . . . .

o 2) Chi dau tw mét lvong nh(), cho thiét ké ban dau, chuan bj diéu kién dé hoan cai va nang
cap vé sau, voi chi phi it hon va it ton thoi gian hon. ) o

3) Khdng chuan bj trong giai doan dong mai va chi quyét dinh stra doi ve lap dat khi co
nhirng thay déi I&n ddi véi cac yéu ciu vé gidi han.

Chon céng suat dong co
Theo quan hé téc dé tau va cong suat dong co

C6 thé thay, mot su thay ddi tuy rat nhd cla tbc do tau, nhwng lai dan dén nhirng thay dbi
dang ké dbdi véi cong suét dong co day. Su twong quan nay duoc biéu dién bang coéng thirc sau:
P=AV" @)

Do 16n clia hang sb A tuy thudc chi yéu vao thiét ké phan chim duéi nwédc cla than tau va
diéu kién moéi tredng, dong nwdc ma tau khai thac.

Hé s6 n phu thudc vao thiét ké than tau va chong chéng. Déi véi cac tau container c& 16n
(duworc thiét ké theo xu huwéng gidm téc do, tlr nam 2015 tré lai day), cé tbc do thiét ké Ion nhat 23
kn va téc d6 phuc vu khoang 21 kn, twong trng n co gia tri la 3,4. V&i gia tri noi trén, mdi quan hé
gitra toc do tau va cdng suat dong co co thé dwoc biéu dién bang % cong suat ddng co ddy nhuw
trén dé thj Hinh 5.
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Hinh 5: Twong quan téc dé va céng suat déng co’ dbi véi tau container trén 8.000 TEU

Theo diéu kién va diém cong tac
Bt ky mot sy lwa chon ddng co nao déu bat dau tlr bai toan cdng suét tiéu thu va tbc do cla

chong chéng phai dap (ng toc do thiét ké cla tau. Cac gia tri tham chiéu tir bai toan nay dwoc dua
ra cho diéu kién méi trwong ly twdng, véi than tau hoan toan mai. Nhw vay, can phai bd sung cac
lwong di trir vé& cong suét, dé ddng co cé thé van hanh dwoc an toan trong diéu kién thuc té.
Théng thuwéng, cong suat can thiét so bd ctia chong chéng va téc dd quay dwa trén viéc tinh toan
ly thuyét, (’ng v&i tai ctia tau va thwdng dwoc thir nghiém trong bé thir. Tat ca déu dwoc gia dinh
trong diéu kién hoat dong tdi wu, tirc 1a v tau tron nhdn (sach) va thoi tiét tét. Tap hop théng sé:
tbc dd quay va cong suét thu dwoc, goi 1a diém thiét ké chong chéng clia tau A va dwoc dat trén
dudng cong déc tinh chong chéng (Hinh 6). M&t khac, mét s& nha may déng tau hodc nha may
ché tao chong chong, lai st dung mot diém thiét ké chong choéng la B, trong dé co ké dén tat ca
ho&c mét phan lwong dy trir nhw mé ta dusi day.

CMCR (Rx),
A \
1
100 L
10%
EM/OM
& —
2
<&
2 15% SM
on
[=]
<«©
O |
/N

Hinh 6: Mé ta bién dé tai (LR), dw tri¥ cho diéu kién hoat déng (SM), dw tri cta déng co’ (EM)
LR - Bién dd nang — nhe tai (bién do tai), biéu dién dwdng cong dac tinh chong chéng thay dbi
(cong suét, tbc do6 quay clia chong chéng) do ban ctia than tau va chong chéng, do diéu kién thoi
tiét khac nghiét.
SM — Du trik cong suét cho diéu kién hoat dong, dap (rng nhu ciu ting cong suét do than tau bj
ban va diéu kién thoi tiét khc nghiét.
EM — Dw trir cbng suét cho dong co, dap ng dv trir nang lweng co hoc va nhiét dong lwe hoc dé
¢6 thé van hanh véi murc tiéu thu nhién liéu tét nhat.
D6i voi bién do tai, nén sir dung gia tri tr 4% dén 7%. Céc gia tri vé lwong dy tri cong suét cho
diéu kién hoat dong va cho dong co, thwdng dwoc chon, 1an lwot 1a 15% va 10%.

Theo Iwa chon chong chéng

Viéc lwa chon thiét ké chong chéng cé anh huédng dang ké dén hiéu suat day. Theo quy luat,
tbc dd quay cla chong chéng cang thap, thi dwdng kinh cang Ién. Téc d6 quay tbi da clia chong
chong thuéng bi gi¢i han bdi tdc d6 quay téi da cho phép. V&i chong chéng cé dueng kinh 16n
hon, co thé dat dwoc hiéu suét ti da.
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Nh&m dat dwoc hiéu sudt day np cao nhét, nguoi ta thwong chon dwong kinh chong chong
d I&n nhat dén mirc cé thé. Tuy nhién, lic dé phai xem xét dén cac yéu td anh hudng va cac diéu
kién dac biét khac. Chang han, hinh dang vom dudi tau rat khac nhau, nd phu thudc vao loai tau va
phwong an thiét ké tau. Ngoai ra, khe hé can thiét gitra cac diém mut trén canh chong chéng dén
vé bao than tau cling phu thudc vao loai chong chéng.

Viéc gi¢i han vé kich thwéc cha chong chéng l1a mét diém han ché, dic biét déi voi tau
container, vi loai tau nay rat it khi hanh hai trong tinh trang c6 dan. Tt ca cac yéu t6 phan tich trén
cho thay réng, khong thé dwa ra mot ty 1& chinh xac vé dwdng kinh chong chéng d/D (dwdng kinh
thwe/dwong kinh thiét ké phwong an). Tuy nhién, mét cach gan dang cé thé dwa ra ty 1& d/D < 0,74
cho tau container.

Xu thé phat trién v&i nhidu cdng nghé tién tién, tat nhién a dé téi wu dwdng hinh dang
(tuyén hinh) khu vwc vom dudi tau va than tau — bao gbm ca mi qua I&, nhwng trong dé cling co
viéc xem xét dén hoat ddng cla tau trong trang thai dan, dé co thé 1ap d&t duoc chong chéng co
duwong kinh Ién hon va do d6 dat dwoc hiéu suat chong chéng cao hon, nhwng & tbc d6 quay toi
wu da dwoc gidm xudng.

Puong tdc do tau khong dbi a, nhw trong vi du dwoc dwa ra trén Hinh 7, cho thay cong suét
can thiét tai cac téc do quay khac nhau clia chong chéng dé duy tri mot te dd tau khéng déi, déng
thdi cung cap dwdng kinh chong chéng téi wu véi ty sé budc tdi wu dung cho bat cir moét tbe do
nao cho truwdc, co tinh dén tong hiéu suéat day.

M Dprop=6.8m Dprop=6.3m Dprop=5.8 m

/ 160k

= 0.28
M1 = 9,960 kW X 127 r/min
M2 = 9,310 kW x 100 r/min

100 r/min 117 r/min 127 r/min

Ny

Hinh 7: Vi du vé dwong téc dé tau khéng déi, irng véi cdc dwong kinh khac nhau
Thong thwong voi mot tau cu,thé, néu str dung cac chong chong c6 so canh giong nhau,
nhwng khac nhau vé dwdng kinh, moéi quan hé gilra cong suat can thiét va téc d6 quay clia chong
chéng cé thé tinh theo cong thirc sau:
n [24
=P, |2 3
-r 2] ®

Trong cong thire (3): P 1a cong suét day, n la tbc do quay ctia chong chéng, a la hé sb téc do
tau khong déi.

Déi voi bat clr t6 hop tham sb cong suét va téc dd quay nao, mdi diém trén dwdng toc do
tau khong dbi déu cho cling mot téc do tau. Bé xac dinh duwdng kinh chong chéng khi dwoc cung
cép ty sb budc tdi wu, déi véi tau container, cé thé 4y gia tri a = 0,15 — 0,25 cho viéc thay dbi
dwdng kinh chong chong.

Vi du trong Hinh 7, khi mét tau tdng dwéong kinh chong chéng, va hanh trinh véi tbe do quay
clia chong chéng tai SMCR 1a ny; = 127 r/min dén ny, = 100 r/min, céng suat day can thiét:

a 028
n 100\
P —_p ﬂ} -P (_J =0935.P, 4)
M2 Ml[ o M1 797 M1

Theo két qua cla (4), cong suét sé giam duoc khodng 6,5%. Qua vi du nay cho thdy, mot
déng co khac sé dwoc lwa chon g’é lap dat, diéu nay chirng té rang tiém nang tiét kiém nhién liéu
la rat I&n v&i nhirng dong co ¢6 tbc dd quay siéu cham kiéu nay.
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Khi thay déi téc dd quay ctia chong chéng bang thay déi ty sd buéc, hang sb a sé co gia tri
khac nhau.

Theo sé liéu théng ké

Két qua khao sat hon 700 mau tau container cé strc ché trén 8.000 TEU (do tac gia théng
ké), dwoc thiét ké va ddng mai trong khodng thdi gian tr nam 2008 dén 2018, da thé hién xu
hwéng lwa chon céng suét dong co chinh. Ddng thdi, co s& div liéu cé thé dung lam tai liéu tham
chiéu cho lwa chon déng co chinh cGia nhém tau nay.

Téc do tau

Trong Hinh 8, téc d6 tau trung binh V dwoc st dung cho thiét ké hé théng dong co day va
dwoc xac dinh la phu hop voi stre ch® TEU va trong tai thiét ké ctia tau DWT, biéu dién nhw mét
ham s0 quan hé v&i cac tham so néi trén.

30 Y-(kn) 30 V-(kn)
28 .
5
26 c
e P
24 o0 o o %D
0 2 =5 o o o
8
22 4 : cam © © o °
) ° © 0
20
18 18
V =-0.959.TEU.10* + 24.65 [kn] V =-0.963.DWT.105 + 24.79 [kn]
16 T T T ) 16 T T T

6000 10000 14000 18000 220007g, 80000 ~ 120000 160000 200 000LWT (tons)
Hinh 8: Xu hwéng téc d6 tau theo quan hé V-TEU, V-DWT
Cong suat tuyét doi

R x10° (kW) B x10° (kW)
80 o 80
e} ©

70 o e > 70

60 0 o o © /%WT/O:? 60
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20 20

10 -  0.665.TEU + 10 p= o 096.DWT + 45900 [kW]
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6000 10000 14000 18000 22 000Tgy 80000 120 000 160 000 200 000pWT (tons)
Hinh 9: Xu hwéng céng suéat dong co Idp dét, theo quan hé P-TEU, P-DWT
Céng suat twong déi

Chi s6 cong suat twong déi tinh theo strc ché (pT) ho&c trong tai tau (pp) ctia hé théng dong
co day tau container, la ty so gitra tbng cong suét clia cac dong co chinh véi strc ché hodc trong
tai cia tau. Cong thirc va sb liéu tham chiéu cho trong (5) va Hinh 10.

P P
Pr —ﬁ,(kw ITEU) p, = m,(kW/ton) (5)
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Trong cong thirc (5): P a tng cong suét cta cac dong co' chinh (kW); TEU la strc chd theo thiét
ké (TEU); DWT la trong tai ctia tau & trang thai toan tai (tons).

pr (KW/TEU) pp (KW/ton)

10,00 0,90
9,00 073 pr = -0.3068.TEU.10 + 8.91 0,80 ¢
8,00 & [KW/TEU] 0,70
7,00 % 0,60
o
400 0,40 ° (C:)D
3,00 0.30 i
2,00 0,20 /
1.00 0,10 -+ pp =-0.236.DWT.105 + 0.77 [kW/ton]
0,00 0.00

6 000 10000 14000 18000 22000TEU 80 000 120 000 160 000 200 000 DWT (tons)
Hinh 10: Chi s6 céng suét twong doi, theo quan hé p—TEU, pp—DWT
Céng suat hiéu qua

Chi s6 codng suét hiéu qua tinh theo strc ché (prs) hodc trong tai tau (pps) ctia hé théng dong
co day tau container, la ty sb gitra tdng cong suat ctia cac dong co chinh véi tich sb cla strc ché
(TEU) hoéc trong tai (DWT) va téc d6 tau. Coéng thirc va sb liéu tham chiéu cho trong (6) va Hinh
11.

P p

Prs = TEuv DWTV

Trong cong thirc (6): P la tdng céng suét cla cac dong co chinh (kW); TEU la strc ché theo thiét
ké (TEU); DWT la trong tai cla tau & trang thai toan tai (tons); V la téc do thiét ké cua tau (kn).

(kW /ITEU KN} pos = ,(kw /ton.kn) (6)

N7 (KW/TEU kn) oRgs (kwiton k)
0,35 +—%es  prs=-0.121.TEU.10* + 0.366 Pps = -0.0915.DWT.10 + 0.0315
0,30 - [kW/TEU.kn] 003 14 [KW/ton.kn]

0,25

0,20 0,02 -

0,15

0,10 0,01 -

0,05

0,00 0,00

6000 10000 14000 18000 22 c‘)ooTEU 80000 120000 160000 200 000 DWT (tons)
Hinh 11: Chi sé céng suét hiéu qua, theo quan hé p+s—TEU, pps—DWT
Tham chiéu cac trwéng hop déng méi
bong co Wartsila cho tau container 14.000 TEU

Tau tham chiéu véi strc chd 14.000 TEU, duoc dwa ra véi cac nhém théng sé cho trong Bang
1. Hoat déng & tai thap, véi cung dwdng kinh chong chéng, dwoc cho 1a mét gidi phap cai thién
murc d6 tiéu thu nhién liéu. D& cai thién hiéu suat day, nham dat dwoc téc dd 22 kn, phai st dung
chong chéng cé dwong kinh Ién hon twong (rng véi vong quay 72 r/min ctia déng co.
Céc dong co 9X82, 7X92, 8X92 cuia Wartsila dwoc dua ra trong cac tinh hudng trén.
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Bang 1: Cdc trwong hop thiét ké véi tau ché container 14.000 TEU

Ne Trwdng hop Téc do (kn) | Cong suat (kW)
1 CMCR1, twong trng v&i vong quay 76 r/min 22,0 42.500
2 CMCR2, twong &rng v&i vong quay 66,5 r/min 19,3 28.500
3 CMCRS3, twong &rng v&i vong quay 72 r/min (a = 0,2) 22,0 42.000
4 CMCR4, twong rng v&i vong quay 70 r/min 20,3 33.200

DPong co MAN B&W cho tau container 8.000 TEU

Propulsion Propulsion of 8,000 teu Container Vessel
SMCR power

kW

Dprop=9.5m x6 Dprop=9.2mx6  Dprop=8.8 m x6

80,000 SMCR power and speed are inclusive of: (731% T,.) (70.8% T, ) (67.7% T, )
= 15% Sea margin - e e
= 10% Engine margin
T = 5% Propeller light running margin
1 5 and 6-bladed FP-propellers 260k
70,000 Constant ship speed coefficient «=0.21 "
for 6-bladed propellers
I D =8.8 m x5
T,.=13.0m prop 7
- ’
oS 2 — 25.0kn
60.0001 sgome-ca.2 = P 11
Bore = 900mm ; <
Stroke = 3,260 mm
T, =913ms
SiB = 3622 24.0kn
MEP = 20bar
50000 | = 5810 kiicyl. at 8.0 umin
40,000
1 84 r/min 97 r/min 104 r/min
30,0001 ¢ t | | | 1 } | 1
65 70 75 80 85 90 95 100 105 r/min
Engine/Propeller speed at SMCR
M* = SMCR (24.0 kn) M = SMCR (25.0 kn) 9 P P
M1 = 52,150 kW at 104.0 /min  9KI8ME-C7.1 M1 = 59,880 kW at 104.0 /min  10K98ME-C7.1
M2" = 52,150 kKW at 97.0 r/min 9K98MET 1 M2 = 59,880 kW at 97.0 v/min 10K98MET.1
M3’ = 50,600 kW at 84.0 min 9S590ME-C9.2 M3 = 58,100 kW at 84.0 /min 10S90ME-C9.2

Hinh 12: Cac phwong an déng co’ chinh cia MAN B&W cho tau container 8.000 TEU
Két luan

Cac phan tich va sb liéu trong bai bao, vé co ban, cho thay xu huwéng chon déng co chinh
cho tau container co6 strc chc’)"trén 8.000 TEU. Tuy nhién, con rat nbiéu di{eu kién, yéu gé chi phéi va
cac giai phap ky thuat khac can phai dwgc xem xét mét cach cu thé khi tiép can van dé nay.
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DU BAO HIEU SUAT CUA BO LOC TINH PIEN XU’ LY MUOQI CHO KHi XA T’ PONG CO
DIESEL BANG MANG TRi TUE NHAN TAO
PREDICTION OF ELECTROSTATIC PRECIPITATOR PERFORMANCE FOR TRAETING
PARTICULATE MATTER IN DIESEL EXHAUST GAS USING ARTIFICIAL NEURAL NET WORK
PGS.TS. Tran Hong Ha
B6 mén Tw dong thuy khi, Khoa May tau bién

Tém tat
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Bai béo dé cap dén sir dung ANN (mang tri tué nhén tao) dé dw doan hiéu suét xi ly mudi
trong khi xa dong co diesel caa bo loc tinh dién. Dé thu thap duoc di lidu thuc té cho viéc
huén luyén mang, mot s6 thi nghiém da dwoc thyee hién trén dong co diesel ¢ cac ché do tai
khéc nhau. Béu loc tinh dién dwoc Iap trén duong xa cua déng co dé xo ly mudi trong khi xa.
Két qua thure nghiém cho thay rang hiéu qué xt ly mudi cao, d6 sut 4p qua thiét bj loc thap,
céng suét tiéu thu cho bau loc nhdé & cac ché do tai khéc nhau cua déng co. P6i véi mé hinh
ANN, thuét toan lan truyén nguoc chuén da duwoc sty dung dé huén luyén cac mé hinh. M6
hinh ANN cé thé dw doan dwoc hiéu suét xtr ly muéi cta bo loc véi hé sé tvong quan 0.99
cho dir liéu thir nghiém. Két qué dw doén chinh xéc hiéu suét ctiia bé loc cho phép danh gia
duoc céc yéu td dnh huéng téi hoat dong cia béu loc, tir d6 ¢é cac bién phap dé diéu chinh
va khai théc bau loc toi wu.

Ttr khéa: mang tri tué nhén tao, bd loc tinh dién, mudi

Abstract
The article refers to the use of ANN (artificial intelligence network) to predict the collection
performance of PM (particulate matter) of the electrostatic precipitator. To collect data for
network training, a number of experiments were carried out on diesel engine at various
loads. Electrostatic precipitator was installed on exhaust pipe of the engine to handle PM in
the exhaust gas. The experimental results showed that the electrostatic precipitator has high
collection efficiency, pressure drop and low power outputs in the different modes of engine
load. For the ANN model, the standard back-propagation algorithm was used to train the
model. ANN model is able to predict the collection performance of the electrostatic
precipitator with 0.98 correlation coefficient for test data. Results accurately predict the
performance of electrostatic precipitator allows to assess factors affecting the operation of
the precipitator, which take measures to adjust and optimize the operation of the electrostatic
precipitator.

Key words: artificial neural networks, electrostatic precipitator, particulate matter

1. Mé dau

Dw bao hiéu qua x& Iy mudi 1a mét nhiém vu quan trong trong khai thac va van hanh bau loc
tinh dién. Chat lwgng hoat déng ctia bau loc ciing phu thudc rat nhidu vao mirc dé chinh xac cla
viéc dy doan nay. Mac du ciing cé hé théng diéu khién va giam sat qua trinh lam viéc ctia bau loc,
nhwng hién nay phan I&n viéc chinh cac théng sé lam viéc cla bau loc van la mét cong viéc phu
thudc nhiéu vao kinh nghiém clia nguoi khai thac va van hanh...va do d6 né con mang rat nhiéu
yéu tb chi quan.

Tw ddng héa qua trinh dw doan hiéu suat cia bau loc dwa trén cac sb lieu khach quan
khéng chi dé ting hiéu qua tinh toan ma con dé loai tri» cac yéu té do chd quan. Hién nay tri tué
nhan tao ma dac biét Ia ANN dwoc (ng dung rat rong rai trong diéu khién véi kha ndng ‘hoc’ tw
cac kinh nghiém tap hop trong qua khtr.

2. Mang no’ ron nhan tao

Trong viéc thiét 1ap cac mé hinh dinh lwong dé dy doan hiéu suét cda bau loc tinh dién, sy
da dang va mirc do phtre tap cla cac yéu té nhu 1a: sw roi rac, phi tuyén, sw khéng chéc chan vé
gia tri clia cac yéu tb dau vao...da lam cho viéc lya chon cac phuo’ng phap xay dwng mé hinh hop
ly g&p nhiéu kho khan. Nhidu nghién ctru da hwdng toi viéc xt ly cac s6 liéu phi tuyén hay thiét lap
cac mo hinh phi tuyén dé xt ly cac sb liéu co tinh trwéng. Mot trong sb d6 1a ANN. ANN c6 thé
dugc xem nhw 1a mét ky thuat xt ly sé liéu bang cach két hop nhiéu dong théng tin dau vao dé tao
mot dong théng tin dau ra.

Cac bwdc sau day dwoc tién hanh dé xay dwng mé hinh ANN:

1) Xé&c dinh cac yéu td anh hwéng dén hiéu suét lam viéc cta bau loc tinh dién va thu thap
céac dir liéu vé két qua thwe nghiém trudc day;

2) Xay dwng mo hinh ANN;

3) Thuyc hién huan luyén ANN bang Matlab;

Cac yéu tb anh hwdng dén dén hiéu suat 1am viéc cla bau loc tinh dién va thu thap dir liéu

- bién ap

- Céch bb tri cac day thép lam dién cuc

- Khoang cach gitra cac day thép

Tinh toan hiéu suat x( Iy mudi trong khi xa ctia déng co diesel nhw trong hinh 1, bau loc tinh
dién dwoc dat trén dwong xa& cla dong co. Bau loc tinh dién duoc thiét ké bao gdbm cac tm thu
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hdi mudi lam bang nhdm dat cach nhau 100 mm va dwoc ndi dat. Kich thudc clia tAm co chiéu dai
300 mm, chiéu réng 200 mm va do day 0,5 mm. Gilra cac tAm dat cac dién cwc dwoc 1am béng
cac day bang nhém véi dwdng kinh 0,5 mm, cac day nay ndi véi thiét bj cap dién thé cao t&i 30
kV. Céch bb tri cac day dién cuc theo so d6 4 kiéu nhw trong hinh 1. Mudi trong khi xa dwoc do
trwdc va sau bau loc tai mdi thi nghiém qua thiét bi do bang cac phin loc sau d6 dwoc can bang
can chinh xac

Hiéu qua x& ly mudi cGa bau loc dworc tinh trong tirng trwérng hop cla bau loc va 1a cac sb
liéu thwe nghiém dé huén luyén mang

- . imEEEEE N
0 M|
dt_alTaPcw mm,,[ ImEEEE.

Thiét bj hut chén khong

Phin Ioc mugi
‘ - H H

BG cép dign thé cao ap

‘ ‘ Burting bng xé

Bau loc tinh dign

0 Ly 5]
| | Béng co diesel
khi xi vio icidn 4

kign 3

Hinh 1. So’ dé thi nghiém béu loc tinh dién

Hidden Layer

Input

-
b

2 p——

@ t0

10

Output Layer

W

b

=0
1

Output

o

Hinh 2. M6 hinh ANN

Bwéc 1: Thiét [ap md hinh ANN

M hinh ANN thich hgp nhét trong dy doan la multilayer feed-forward networks va str dung
thuat toan lan truyen nguoc (back-propagation) dé huan luyén mang. S6 lwong 16p an _(hidden
layer) & day dwoc st dung la 10. Trong bai bao nay sb nat dau vao twong &ng la cac yeu tb du
lidu dau vao tlr khao sat con bién dau ra 1a hiéu suat xo ly mudi cta bau loc. S6 nut cda 1&6p an
trong bai bao la 10 nat. Ham hoc dwoc s dung & day la ham tansig. M6 hinh ANN dwoc thé hién
trong hinh 2.

Bang 1. Sé liéu thuc nghiém

sé lieu

thwe 1] 2 3 4 5 6 7 |89 | 10| 11| 12| 13| 14| 15 | 16

nghiém

Cach bd

tri dién 1] 1 1 1 1 1 1 [1]2] 2 2 2 2 2 2 2

cuwc

5’;%” a8 15| 16 | 17 | 18 | 19 | 20 | 21 |22|15| 16 | 17 | 18 | 19 | 20 | 21 | 22

Hiéu suat

clathiét | 85| 851|852 (853|854 |855| 86 |87 |76|757 |753| 75 | 745| 74 | 739 | 73

bi
17] 18 [ 19 [ 20 [ 21 [ 22 [ 23 [24[25] 26 | 27 [ 28 [ 29 | 30 | 31 | 32
3| 3 3 3 3 3 3 |34l a 4 4 4 4 4 4
15 16 | 17 | 18 | 19 | 20 | 21 |22|15| 16 | 17 | 18 | 19 | 20 | 21 | 22
72| 74 | 78 | 82 | 81 | 79 | 77 |75 80| 805 | 81 [815| 82 | 83 | 81 | 805
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Bwéc 2: Bidu do sai sb cla tién trinh hoc cia ANN.

Training: R=0.99991 Validation: R=0.96236

&

Error Hlstogram W|th 20 Ems

-Trammg
[ validation
0k I Test I

Zero Errar

'

8

Output ~= 1*Target + 0.04
3 2
Output ~= 0.97*Target + 2.7

&

3

75 80 8 80
Target Target

Instances

Test: R=0.9982 All: R=0.99434

£

8

Output ~= 0.85*Target + 12

Output ~=0.97*Target + 26

- 0 © L~ o
S = oMo

" oo e o
@ oo @
e

o =] = ]
= @ = =]
= [ @ o
it o =] ]

1.029

-0.3871
-0.1693
0.04849
0.1574
0.4841
0.5829
0.7018
0.8107
0.9198

ERK RS

74' 76 78 80 82 84 75 80 85
Errors = Targets - Outputs Target Target

Hinh 3. Biéu do sai s6 cua tién trinh hoc ANN

Kiéu huén luyén mang trong bai nay la kiéu huan luyén giam sat (supervised training) voi
thuat toan lan truyén nguoc:

- Cac thong tin dau vao duoc dwa vao mang véi mdt muc tiéu cho trwéc va mot bo trong sb
lién ket ng4u nhién. Trong subt qua trmh huén Iuyen I6p nhap (input layer) sé truyen thong tin dén
lop an theo trong sb6 lién két, cac lop an sé xt ly sb liéu va tiép tuc lan truyen thong tin dén lop
xuét (output layer) ciing theo trong sé lién két, tai I&p xuét sé liéu sé dwoc xi ly 1an nira dé cho gia
tri dau ra. Gia tri du ra nay sé duoc so sanh véi muc tiéu da cho trwde va sé cé mot sai sé dau ra.
Tuy thudc vao cac tiéu chuan dat ra cho viéc huén luyén, can cir vao sai sé nay viéc huén luyén
tiép hay khong sé duwoc quyét dinh.

- Néu sai sb Ién hon yéu cau, viéc huan luyén sé tiép tuc. Luc nay & nat xuét, cac sé cé cac
tinh toan va cap nhét lai trong s6 dé lam giam sai s6 da tinh & trén va két qua duoc gdi nguoc lai
I&p &n, 16p &n sé& cap nhat lai trong so phu hop véi théng tin nhan duwoc dé hiéu chinh lai sai sb.

- Khi da cap nhat xong trong sb mdi, qua trinh lai tiép tuc. Viéc hoc chi dirng khi sai s da
dam bao theo y&u cau dat ra hodc véi sb 1an 13p xac dinh truéec.

Chon cau hinh va cac
thong so dé hinh
thanh mang

.

Chon b§ trong so
ngau nhién

}

Dua vao mang tap
mau

A 4
Tinh toan théng so
dau ra

So sanh vdi muc tiéu

Tinh toan. cap nhat |
: cho trede

lai bo trong so theo
cach lan truyen
nguge

f

Chap nhén sai
s0 huan luyén

Khong

J, Co

[ Strdung mé hinh |

Hinh 4. So' d6 thuét todn dw dodn hiéu suét xt ly mudi
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Bwéc 4: Kiém tra qua trinh huén luyén mang va tinh sai s

Cac thong sé dau vao dé dw doan hiéu qua x& ly mudi.

Sai sb = (hiéu suét dw doan — hiéu suét do dwoc)/hiéu suat dw doan (%)

Tuy nhién van con mot sd han ché cla chuwong trinh tlr b&i do chinh cac kho khan trong viéc
thu thap sb liéu gay ra, do 1a sé cong trinh dwoc st dung trong viéc huén luyén ANN con it do d6
né khong bao quat duoc tat ca cac trworng hop lam viéc cla bau loc tinh dién. Cac con sb dy doan
& day con mang nang tinh dy toan ma chwa lwéng duwoc cac yéu td tac dong thuc té cé thé tang
ho&c gidm so v&i dy toan do cac diéu kién thyc té gay ra.

Két qua duw doan hiéu suat x& Iy mudi, hiéu suat dw doan va sai sé clia két qué dw doan so
véi két qua do dworc trinh bay trong hinh 3. Chung ta thay rang, sai s6 dw doan so vé&i thuc té chi
la khoang 0,69 %. Day la khoadng sai s6 chip nhan dwoc trong viéc cung cép cho ching ta mot
con sb dinh lwong twong ddi vé hiéu qua x& ly mudi cGa bau loc.

4. Két luan

Bai bao nay cho phép xac dinh hiéu suat cia bau loc tinh dién trén co s& kinh nghiém tw
céac thi nghiém da duoc thwe hién trude day véi diéu kién thi nghiém twong ng. V&i chwong trinh
duoc gidi thiéu trong bai bao nay da dy doan dwoc hiéu suat xt ly mudi cla thiét bi ma khéng can
thé hién chi tiét héa gia tri cia tvng hang muc hay thanh phan céu thanh.

Tai liéu tham khao

[1]. ThS.Dang Van Tung (2012) Luan &n tién si “Ung dung mang noron nhan tao ANN trong

chuén doan hw hdng tau thay”.
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ANN trong tinh toan wé&c lwgng chi phi xay dwng chung cu”.
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phuong phép trédc quang st dung thuét toan mang noron nhén tao két hop hdi quy tanh

phén chinh PCR-ANN”

TANG NHIET DO KHi XA TREN PONG CO DIESEL YANMAR
BEY18(A)L(W).

RISE OF EXHAUST GAS TEMPERATURE IN THE YANMAR 6EY18

ThS — MTr: V6 Pinh Phi
Bé mén Co’ s& Mdy tau — Khoa Mdy tau bién
Abstract:

Rise of exhaust gas temperature in the Yanmar 6EY18 engines, the problem that exhaust
gas temperature won’t be dropped although the turbocharger was disassembled and maintained
occurs.

Keywords: Exhaust gas temperature, heating temperature, viscosity,FO injection,
turbocharger.

Thuc té trong khai théc da xay ra truong hop nhiét dé khi xé van khéng gidm duoc trén
dong co diesel Yanmar 6EY18, méc du céc thiét bj c6 lién quan da duoc kiém tra va tua bin khi xa
da duworc thao ra bdo duwdng.

Tuwr khéa: Nhiét dd khi xa, nhiét dé6 ham, do nhdét, phun nhién liéu, tua bin tédng ap

1. Dat van dé

M6t sw c¢d hodc mét hw héng nao d6 xay ra trén mot thiét bi, may méc c6 thé do nhiéu
nguyén nhan khac nhau gay ra. Nguyén nhan gay hw hdng c6 thé do con ngwdi khai thac, co thé
do diéu kién ngoai tac dong, cé thé do vat lieu ché tao hodc khiém khuyét trong qua trinh gia cong
ché tao v.v...Tuy theo tirng diéu kién cu thé, dé tim ra dwoc chinh xac nguyén nhan gay hw héng
ching ta can phai khdo sat, phan tich can than dé& dwa ra nhirng phan quyét dung dan va khac
phuc triét dé cac hién twong hw héng. Phan viét dwdi day nhdm néu I1én hién twong tang nhiét do
khi xa trén dong co diedel Yanmar 6EY 18, cac nguy&n nhan va cac bién phap khac phuc.

2. Nguyén nhan gay tang nhiét do khi xa
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Nhw ching ta da biét nguyén nhan co ban gay téng nhiét do khi xa trén dong co dieden la
do qua trinh chay khéng hoan chinh. Cac yéu té gay qua trinh chay khong hoan chinh dé Ia: Nhiét
dd ham dau (HFO) khong thich hop, phun nhién liéu khéng hoan hdo va giam hiéu suét cta tua bin
tang ap.

3. Cac bién phap khac phuc

Dé loai trr hién twong tang nhiét o khi xa trén, chung ta can phai cé nhirng bién phap xir
ly cac yéu t6 gay nén su cb nhu sau:

3.1 Nguyén nhan do nhiét d0 ham nhién liéu (HFO) khéng thich hop (B nhét cia nhién liéu
khong phu hop)

Khi dong co hoat dong véi nhién liéu nang (HFO), nhiét dd cGa nhién liéu phai dwoc diéu
chinh d& d6 nhét cta nhién liéu vao dong co dat tr 11 + 14 ¢St. Mudn dat dwoc yéu cau vé dod
nhét trén, nguoi khai thac phai phai tham khao can than cdm nang khai thac cGia nha ché tao. Cu
thé ngwdi khai thac phai stv dung dd thi nhiét — nhét dé tim ra dwoc nhiét dd ham thich hop déi voi
tirng loai nhién liéu. Chéng han theo db thi nhiét - nhét (Hinh1) ta tim ra dwoc cac két qua nhiét do

ham sau:
- S rr (Example)
2000E HFO Eng. Inlet Temp. Std.
1,000 h 180mm?/s 120~130°C
s004L 380mm?/s 135~145C

T00mm?/s 147~157C

Recommended Eng. Inlet
Viscosity:11~14cst

_'"% " Heating temperature

Table. HFO Viscosity Diagram (Excerpt from Operation Manual)

T e UL S P o g "
0 20 40 S50 60 80 100 4J20 140
Temperature("C) o

Hinh 1. Bé thj Nhiét — Nhét
Nhiét d6 da dat dwoc gia tri cho phép la tinh c& bao gébm dd giam nhiét d6 trén dwong éng,
tai bo diéu chinh nhiét dd ctia bau ham va tai thiét bj diéu chinh dd nhét.
Ap suét nhién liéu dat tai van diéu chinh ap suét P2 > ap suét nhién liéu vao déng co P3 +
0,05 MPa. Xem hé théng can béng ap suét nhién liéu (Hinh 2)

[ | > i
Eng. Inlet temp., T .| Temp. drop ‘ ﬁ’ Flow volume to [‘ | Return pressureP2 [
1 \
L

High temp. kept AT=5C | ”| engine ensured. ; Eng. Inlet Press.P3+0.05MPa ‘
DG3 DG2 DG1
Eng.-mount
press. regulating P3 MX P3 V‘X P3
valve

Hull'-mount
bypass press. P2
regulating valve o

f t

Hinh 2. Hé théng can béng 4p suét nhién liéu

3.2 Nguyén nhan do phun nhién liéu khéng hoan chinh:

Thuc hién dung thei gian bao duéng voi phun theo cdm nang hwéng dan khai thac clia
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nha ché tao. Trong khodng th&i gian hoat déng tir 1500 + 2000 gid phai tién hanh can chinh
vOi phun nhién liéu (Ién dau tién can chinh sau 500 + 800 gio hoat dong).

3.3 Nguyén nhan do hiéu suét ctia tua bin tdng ap giam:

3.3.1 Do banh canh tua bin bj ban:

V& sinh tua bin hop ly, kiém tra theo hwéng dan khai thac.

3.3.2 Do tang khe hé& gitra vong phun va than vé khi xa (khe h& Q)

Tua bin khi x4 MET18 (Mitsubishi Heavy Marine Machinery & Engine Co., Ltd) I&p trén
dong co diesel Yanmar 6EY18(A)L(W).

Sau khi tién hanh vé sinh bdo dwdng tua bin, nhiét dd khi x& cta dong co diesel da tang
cao. Van dé nay da dwoc nha ché tao tién hanh kiém tra khdo sat va dwa ra két luan. Nguyén nhan
tang khe hé gitra vong phun va than vé khi xa (khe h& Q) da lam gidm hiéu suét cua tua bin.
Nguyén nhan co ban do khi vé sinh bdo dwéng da tdy sach mudi cac bon va da tao cho khe hé Q
tang lén. (Hinh 3.)

.......

Nozzle ring

Hinh 3. Tang khe hé gilra vong phun va than vé khi xa (khe hé Q)

3.3.2.1 Nguyén nhan gay nén su cb va bién phap khéc phuc.
- Vong phun bj an mon:

Khi vong phun bj 6 xi hda lam cho khe h& Q tang 1én. D& nang cao tinh chiu dwng axit, chiu
nhiét va do bén nhiét cao, vat liéu ché tao vong phun da dwoc thay ddi cai tién tir vat liéu SS400
(Gia cdng bang may) sang vat lieu SCS1 (Vat liéu duc). Véi vat lieu mai nay da tranh dwoc hién
twong gidn n& nhiét, vi vay dwdng kinh ngoai clia vong phun da thu nhé dwoc 0,2 mm.

D& nhan biét d4u hiéu da cai tién vong phun, thi trén bé mat cGa vong phun va bé mét dac
phia sau c6 danh d4u ctia nha ché tao. Loai nay da dwoc ap dung trén cac tua bin dong co diesel
sb: 7249+7251, 7371+7385, 7389+7403, 7407+7409, 7416+7410, 7433+7441, T446+7448,
7452+7454, 7458+7466, 7473+7490, 7494. (Hinh 4)
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(Example)
JPC-1234

Improved type

Casting surface
(4 positions)

Hinh 4. Vi du nhén biét vong phun cai tién
- Vong phun bj ép: Yéu t6 nay chi anh hudng rat nhé dén hiéu suét cda tua bin. Do gian n&
vi nhiét vo khi xa bj bien dang méo mé dé tac dong vao chu vi ngoai cua vong phun. Tuy nhién yéu
t& nay da dwoc khéc phuc khi I&p dat vé khi xa. (Hinh 5). ,
Vong phun bj ép Vo khi xa bi bién dang

Hinh 5. Vong phun bj ép va vé khi xa bj bién dang vi nhiét.

- V& khi xa bi méo mo bién dang: Qua khéo sat cho thdy khodng cach gitra bé mat bich khi
xa ra va mat ngwoc lai clia vong phun (Khoang céach L trong hinh 2) da bi thay dbi do bi trng suét
nhiét 1am bién dang. Tuy nhién sy thay ddi nay cuc ky nhé bé va anh hwéng dén hiéu suét cta tua
bin cling rat nhd.

Dé tang strc bén chdng lai (rng suat nhiét vat liéu ctia vé khi xa cling dwoc cai tién thay dbi
tlr FCD450 sang Hi-Si d& udn kéo.

Dé nhan biét dAu hiéu da cai tién vo khi xa, thi trén vé khi x& c6 danh dau cla nha ché tao
(Hinh 6). Loai nay da dwoc &p dung trén cac tua bin dong co diesel sb: 1840,1841,1855.

(Example)
155-1257H

Improved type

Hinh 6. D4u hiéu dé nhan biét vo khi xa cua tua bin da cai tién.
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3.3.2.2 Bién phap hiéu chinh:

Nhw thé hién & db thi sau, co6 thé didu khién dwoc khe hé gidn nd Q bang cach thay dbi cai
tién & vong phun. Khi nhiét do khi xa tdng ma ta nghi ng®&» do khe hé gidn né Q thi ngudi khai thac
can lién lac v&i Nha ché tao (Yanmar) dé c6 bién phap khéc phuc thay déi vong phun cai tién.

V6 khi xa cla tua bin khéng can phai thay thé vi sw bién dang bop méo clia né nhw da néu
& trén 1a yéu td anh hwdng vé cung nhd bé.

T&ng khe h& Q theo thoi gian cda loai vong phun cii va vong phun cai tién dugc thé hién
qua db thij sau (Hinh 7):

1

0.8 ®
g@”'—‘."_(
-
,/’ L]
0.6 g
P
”
ff“
da =
v
(mm) 04 / ® - Original nozzle 1
/ ®  Improved nozzle
02 +—f
‘f
.1.
2 w ——————————————
0 S000 10000 15000 20000 25000
Running Hour (hr)

Hinh 7. Dé thj ting khe hé Q ctia vong phun loai ci va loai cai tién.

Dé thuan lgi cho nguoi khai thac khi co y dinh dat mua dé thay thé vong phun cai tién cho
tua bin, nha ché tao da cho ma s6 vat tw tuy thudc vao tirng loai dong co diesel va vong quay cla
cda nod.

Ma vat tw Loai may Cong suat (kW) Vong quay (min™) Nhién liéu

800
745
146621-19330 680
660

6EY18ALW 615 900, 1000 HFO, MDO

550
146621-19340 500
455

800
146623-19330 745
680 900, 1000

660
615

146623-19340

6EY18AL 550 HFO, MDO
146623-19350 500 900
455

550
146623-19360 500 1000
455

146625-19330 615

550
146625-19340 6EY18L 500 720, 750 HFO, MDO
450

146625-19350 400
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4. Két luan:

Trén day la hién tu’c_yng tang nhiét do khi xa trén nhém déng co diedel Yanmar 6EY18 Iép
d&t cung véi tua bin khi xa MET18 chwa dwoc cai tién. V6i hy vong nhé bé clia tac gia & bai bao
nay giup nhirng nguwoi khai thac dé dang nhan biét khi kho sat, tim nguyén nhan hw héng va cé
bién phap khéc phuc sw c¢b nhanh chéng, triét dé va hiéu qua.

Tai liéu tham khao
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ANH HUONG CUA NHIEN LIEU CO HAM LUQNG LUU HUYNH CUC THAP
DEN S’ HOAT DPONG CUA PONG CO DIESEL

THE INFLUENCE OF ULTRA LOW SULFUR FUEL ON OPERATION OF DIESEL

ENGINES
‘ ThS. Bui Quéc Tu
Khoa M4y tau bién — Trwong PH Hang hai

Tom tat

Chéng 6 nhiém méi trrong la nhiém vu quan trong va cép bach toan cau trong dé cé chéng
6 nhiém méi truvong khéng khi. Mét trong cac nhiém vu dé la gidm ham lwong lwu huynh
trong nhién liéu xubng duéi 3.5% duoc néu trong quy dinh 13, phu luc VI cta cbng wéc
MARPOL do té chirc hang hai quéc té soan thdo. Mét sb6 nuwéc con khat khe hon khi dua ra
vung kiém soét khi thai (ECA) véi ham lwong luu huynh nhé hon 0.1%. Céc tau bién khi vao
ving nay phai chuyén déi sang dung nhién liéu c6 ham lwong lwu huynh cuc thap. Tuy nhién
loai nhién liéu nay c6 mét sé bét loi ma céc sT quan khai thdc may tau bién can phai quan
tam.

Abtract

Enviromental protection is globle important and urgent duty included air polution prevention.
One of these duty is to reduce sulphur content in fuel smaller than 3.5% which is stated
under regulation 13 of MARPOL Annex VI. Some countries is stricter by establishing
Emission Control Area (ECA) with sulphur content smaller than 0.1%. All ship when enters
this area must use Ultra low sulphur fuel (ULSF) instead of High sulphur fuel. However this
kind of fuel have some negative impact that marine engineers need to know.
1. D6 nhét thap:
Nhién I|eu ¢6 ham lvgng lwu huynh cuc thap (ULSF) thwong c6 d6 nhot thap khoang tw 5-
60 cst & 50°C. Nhién liéu v&i dd nhot qua thap co thé dan dén nhung van dé sau:

a) Hiéu qua béi tron gidm. D6 nhét thap hon lam gidm d6 day ctia mang dau & plunger bom cao
ap va & voi phun dan dén sw mai mon qua murc co thé ket, gay hw héng bom cao ap. Dé déi
pho lai anh hwéng nay cé thé ding bom cao ap dac biét vi du nhw bom cao ap dwoc ma von
fram cacbua, hodc bom cao ap cé bd tri hé théng béi tron. Bt ki kiéu thiét bi phun nhién liéu
cé thiét bi bdi tron méi dwoc lap dat déu phai dwoc chirng thue bdi nha ché tao dong co dé
duy tri tiéu chuan khi thai va cé thé phai cap lai gidy chirng nhan khi thai.

b)Giam san lvong clia bom cép va bom tuan hoan do nhién liéu cé dd nhét thap do lot qua bom,

c6 thé lam cho dong co' khong dat dugc cong suét Ion nhét. O’ nhirng hé thdng thiét ké maéi can
phai tinh toan t&i diéu nay nhw viéc tang thém cong suét ctia bom cép va bom tuan hoan.

c)Do lot qua qua cap pit tong plunger, can day cla van hat va van tran & dong co thap tbc. Sw do

lot nay c6 thé lam cho vi tri chi bao clia thanh rang nhién liéu cao hon va do dé cé thé phai diéu
chinh bd diéu téc cho su hoat ddng lau dai véi nhién liéu cé dd nhét thap. Luwong do lot nay &
mot sb déng co la twong déi I1&n khi d& mai mon cla cap pit tbng nay cao va déng co hoat dong
lau v&i dau cé ham lwong lwu huynh cwe thdp. Néu khong b tri két thu héi dau do lot riéng thi
dau nay sé trén 1an véi dau nang cé ham lwong lwu huynh cao gay lam tang chi phi van
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chuyén. Mét sb trwong hop dac biét néu cép pit tong plunger clia bom cao 4p qua mai mon sé
lam cho dong co kho khéi ddng hodc khéng khéi dong dwoc. Bé khac phuc anh huéng nay thi
nén dat vj tri thanh rang nhién liéu cao hon khi kh&i déng so véi dong co khi st¢ dung nhién liéu
nang.

d)Hé théng loc dau hién tai c6 thé khdng phu hop véi nhién liéu co i trong thap va dd nhét thap.
Théng thuwdng thi nhién liéu MGO khéng yéu cau loc bdng may loc ly tam, tuy nhién déi khi
duwoc khuyén cdo phai loc. D& loc nhién liéu nay thi phai cé hé thdng loc dau nay riéng biét voi
hé théng loc nhién liéu HFO.

e)Khi hoat déng v&i nhién liéu MGO véi d6 nhét thap, can duy tri do nhét cha nhién liéu truéc
bom cao ap tir 2cst trd 1én. Dé lam dwoc viéc nay thi can bd tri mot bau sinh han dé duy tri
nhiét d6 cta nhién liéu dwdi 400C. Diéu nay la d&c biét thuc té cho sy hoat dong cua thu & mua
hé hodc & vung nhiét d&i vi nhiét d6 bu6ng may va trong két nhién liéu co thé cao hon nhiét do
nay. Bau lam mat nhién liéu st dung hé théng lam mat nwéc ngot trung tam la céng chét 1am
mat cé thé khoéng phu hop vi nwéc lam mat thwong cd nhiét do6 dat tr 36 — 380C va cé thé
khong lam mat dd tét néu nhw nhiét dd cta nhién liéu duy tri dwdi 400C. Trong trwdng hop nay
thi viéc bd tri thém mot bd 1am lanh dé c6 thé ha thap nhiét do cta nhién liéu t&i 20-250C va né
sé rat hiéu qua trong viéc nang cao dd nhét I6n hon gia tri tdi thiéu yéu ciu.

f) Co6 mot sb vi tri dé 1ap dat bo lam mat trong hé théng nhién liéu. Mot kiéu bd tri 1a 1ap bod lam
mat trén duong hoi tlr dong cb vé két hoa tron dé Iay nhiét duoc thém vao nhién liéu trong lic
né tuan hoan qua déng co. Kiéu nay c6 hiéu qua néu nhw nguon nhién liéu & nhiét d6 chinh xac
va né chi can giam sw gia nhiét cta nhién liéu tlr nhién liéu héi vé dén két hoa tron. Kidu nay
cho phép nhién liéu cap t&i dong co dwoc gidm tir tlr vi nhién liéu dwoc 1am mat hoa tron voi
nhién liéu 4m trong két hoa tron. Mot kiéu bé tri bd 1am mat khac la trén dwdng dng nhién ligu
cap vao dong co. O kiéu bd tri nay thi nhiét do ctia nhién liéu dwoc diéu chinh trwc tiép va né cod
hiéu qua lam mat nhién liéu xudng dwéi 400C tét hon vi khéng cé nhiét tr ngudn nhién liéu va
tlr bom dwoc thém vao sau bod 1am mat. Nhiét dé cta nhién liéu ra khdi bd 1am mat co thé dwoc
diéu chinh bang cach diéu chinh lwu lwong cla cong chat lam mat. Bang cach nay thi nhiét do
cta nhién liéu cé thé ha tir tir t&i nhiét d6 yéu cau trong e chuyén déi nhién liéu. Viéc ha thap
dot ngodt nhiét dd nhién liéu can hét sirc tranh. Dbi véi bd lam mat nhién liéu cho ndi hoi thi ly
thuyét cling twong tw. (xem hinh vé 1.1)
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Hinh 1.1 So’ dé bé tri bé lam mét cho nhién liéu ¢6 ham lwong Iweu huynh cuc thap

2.Ham lwong Iwu huynh thap: Anh hwdng tiém an cla nhién liéu véi ham lwong lwu huynh
cwe thap la nhu sau:

a) D&u nhon véi chi sé kiém khong twong thich véi lwong a xit trong nhién liéu. Diéu

nay dac biét lién quan t&i dong co thap téc cé bdi tron xi lanh riéng. B&i vi mirc dd a xit cao hinh

thanh trong so’ mi xi lanh khi str dung nhién liéu nang v&i ham lwgng lwu huynh 2% hodc cao hon,
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cac tau véi dong co chinh thap téc thwdng dung dau xi lanh c6 chi sb kiém 70 hodc cao hon. Chi
sb kiém nay khong phu hop cho nhién liéu c6 ham lwong Iwu huynh thdp hon 1.5% va dac voi
nhién liéu c6 ham lwgng Iwu huynh cyc thép — 15ppm. Khi hoat déng lau dai v&i nhién liéu c6 ham
lwgng lwu huynh thap va dau nhon co chi s kiém 70 thi s& cé nguy co' dong can can xi cirng trén
bé& méat so mi. Nguyén nhan cla hién twong nay la dau nhon duwoc thém cac phu gia ¢o tinh kiém
dé trung hoa a xit hinh thanh do s&n pham chay c6 chra lwu huynh. Cac hén hop kiém cha yéu la
cac mubi sun phat (CaCO;). Sau khi phan (rng v&i a xit thi can xi sun phat dwogc hinh thanh
(CaS0,). Céac ba zo thira do khéng phan (rng véi a xit tao thanh c&n rat cirng. Cac cau cén cing
nay déng trén bé mat thanh cua dinh pit tdng va so mi xi lanh & khu vic gan budng dét. Viéc déng
can crng c6 thé dan téi viec mai bong so' mi, dinh son, mai so mi gay mai mon bat thwéng né.

Néu khai thac trong thoi gian ngan véi nhién liéu cé lwong lwu huynh thap st dung dau boi
tron c6 chi s6 kiém 70 thi c6 thé dwoc chdp nhan béi nha ché tao dong co véi diéu kién 1a lwong
dau boi tron so' mi phai giam xuéng mirc thdp nhat. Nhwng néu khai thac lau dai (Ién hon 48 gi®)
thi 1én chuyén sang dung dau béi tron cé chi sd kiém thdp khoang 40 hodc 50. Khai thac lau dai
v&i nhién liéu cé ham lwong lwu huynh cwe thdp doi héi phai cé sy twong thich, phdi hop cén than
cta dau xi lanh, bao gdm ca hén hop kiém va mirc do tay rira véi didu kién khai thac thwc té cla
dong co. Nha ché tao dong co thuong duwoc khuyén cdo néu kiéu khai thac nay dwoc lén ké
hoach. Néu déng co dwoc chuyén sang dau xi lanh cé chi sb kiém thap va sau dé hoat dong v&i
nhién liéu c6 ham lwong lwu huynh cao thi s& c6 nguy hiém la sy hinh thanh a xit qua mic gay
mai mon bat thuong xi lanh. Véi dong co khéng cé pa tanh ban trwot thi viéc lwa chon can than
dung dau béi tron néu hoat ddng véi dau HFO hodc ULSF 13 ly twéng. Vi du nhw Hang Wartsila va
MAN Diesel khuyén céo nhw sau:

Khi ham lwong lwvu huynh trong nhién liéu nhd hon 1% thi dung dau béi tron xi lanh cé chi
s6 kiém 40-50

Khi ham lwong lwu huynh t& 1-2% thi dung dau béi tron c6 chi sb kiém tlr 40-50 hodc giam
lwong dau xi lanh xubng mure t6i wu

Khi ham lwong Iwu huynh Ién hon 2% thi dung dau béi tron ¢cé chi sé kiém 70.

Déi v&i nha ché tao dong co ngoai cac khuyén céo vé khai thac, dé déi pho lai hién twong
mai mon bat thudng do c&n cirng thi mot s6 dong co da bé tri vanh lam sach (piston cleaning ring)
dé lam sach céc can cirng ma c6 thé gay ra mai bong so mi.

b) Qua trinh chwng cat va x& li phirc tap cGa nhién liéu cé ham lwong lwu huynh thdp bao
gdm ca qua trinh kht¥ sun phua cé thé dan téi nhién liéu cé dac tinh chay nd kém. Diéu nay dac
biét anh hwéng téi déng co trung va cao tbc ma nhay cdm hon véi chét lwong nay.

3.Két luan

Nhw vay c6 nhién liéu c6 ham lwong lwu huynh cuc thap cé mét sé tinh chat &nh hwéng céd
hai t&i sy hoat dong cla déng co Diesel thu thly nhw dd nhét thép, ti trong, nhiét do séi, bay hoi
thdp, ham Ilwong lwu huynh thap. Céc tinh chat nay cé thé lam cho hé thdng nhién liéu dé bi e,
gidm san lwong clia bom nhién liéu, do lot & bom cao ap, voi phun, d6 mai mon cla cac cap nay
tang Ién hoac tham chi gay ket bom cao ap, voi phun hoac chét may. Bé dbi phé véi anh hudng
nay thi can két hop gitra nha ché tao doéng co, nha may dong tau va nguoi khai thac van hanh. Véi
nha ché tao ddng co va nha may déng tau can phai cé cai tién dong co va hé thdng nhién liéu dé
phu hop véi loai nhién liéu nay. Véi ngudi khai thac van hanh can phai hiéu rd dac tinh nhién liéu
va c6 quy trinh van hanh phu hop dé tranh sw cb xay ra.

Tai liéu tham khao
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[5]. Guidelines for diesel engine lubrication the impact of low sulfur fuel on lubrication of
marine engines - CIMAC
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CONG NGHE PHUN PHU PHUC HOI BE MAT LAM VIEC CUA KIM LOAI BANG
TIA LASER
SPRAYING TECHNOLOGY TO REHABILITATE THE WORKING SURFACE OF
METALS BY LASER

ThS. Pham Quéc Viét
B6 mén Mdy tau thiy, Khoa Mdy Tau Bién
Tém tat:

Hon moét thép ky qua, cong nghé phun phi kim loai béng laser (laser cladding) da duwoc st

dung dé phuc héi cac chi tiét kim loai chju mai mon hodc bi &n mon trong nganh céng nghiép

co khi. Laser cladding duoc st dung cho viéc stra déi hay stra chita cac bo phéan chi tiét
quan trong lam viéc trong méi trirong bi mai mon va &n mon cao.
Abstract:

Over the past decade, laser cladding has been used to restore corrosion or corrosion-

resistant metal parts in the mechanical industry. Laser cladding is used for modifying or

repairing important parts that work in abrasive and abrasive environments.
Key words: Laser cladding, mechanical industry.

1. Patvan dé

Ngay nay gia cong kim loai bdng cac chum tia cé ngudn nhiét tap trung da dwoc st dung
kha phd bién. Cé thé liét ké cac phwong phap do 1a : gia cdng béng cac chum tia Plasma, gia céng
bang tia Itra dién, gia cong bang chum tia dién tt, gia cong bang chum tia laser. Trong dé gia cong
béng chum tia laser dwoc (ng dung rat nhiéu trong cdng nghé hién dai. Laser la nguén song dién
tw treong cla blrc xa trong vung cwe tim (t& ngoai), trong vung anh sang nhin thay dwoc va ving
tia héng ngoai. bac trung cua cac nguén nang lwong nay la mtre d6 don sac va do tap trung cao.
Chinh vi thé ma mat dd nguén nhiét tai viing gia cong rat tap trung va rat cao. Tt nhivng ndm 1960
ngudi ta da bat dau nghién ctru tng dung laser trong cong nghé gia cong kim loai va cac vat liéu
khac. Laser cong suat nhé dwoc (ng dung cho han, cat va mét sé cong nghé gia cong khac voi
kim loai c6 chiéu day bé.

Laser (Light amplification by the Stimulated Emission of Radiaction) — Ngudn nang lwong
tuy m&i xuét hién vao nhirng nam 60 nhwng c6 nhiéu wu viét nén da dwoc tng dung nhiéu trong
céac Iinh vuc khoa hoc cong nghé, trong y té, trong ky thuat quan sw, thong tin lién lac ky thuat
anh,....

Coéng nghé phun pht kim loai d& dwoc moét ky sw ngwdi Thuy Sy tén la Max Ulrich
Schoop phat minh ra tlr nhitng ndm dau cla thé ky 20. Nguyén |y cia phwong phap céng nghé
nay 1a dung nguén nhiét (hdé quang, khi chay, plasma) lam néng chay kim loai. Sau d6, kim loai
Idng dwoc dong khoéng khi nén thdi manh 1am phan tan thanh cac hat swong mu rat nhé, ban Ién
bé mat vat da dwoc chuan bi sén (lam sach, tao nham) tao ra mét Iép kim loai phti c6 d6 day theo
yéu cau, trong dé cac hat kim loai d& 1&n nhau theo tirng 16p. Lic dau, phun phd kim loai chi dung
cho muc dich trang tri, dén chién tranh thé gi¢i 14n thi hai, céng nghé nay. bat dau dwoc st dung
vGi quy mo rong. Cong nghé phun phu kim loai dan dan dwoc st dung & hau khap cac nuwéc chau
Au va cang ngay cang té ra co nhiéu tinh wu viét nhuw: tiét kiém nguyén vat liéu quy, tao cac 16p vat
liéu pha c6 do day theo y mudn.

V&i kha nang co déng cao va dé dang diéu khién tw dong, phun pht nhiét thich hgp cho
viéc ché tao méi cling nhw phuc hoi chi tiét ci; ciing cé thé ing dung dé x& ly tai chd, cuc bod dbi
v&i cac két cAu 16n hodc cac chi tiét phire tap.

Ngudn nang lwong cach ly voi bé mat chi tiét, nhiét do bé mét chi tiét khi phi co thé git &
murc trén dwdi 1000C. Do vay, co the &ng dung dé phl cac loai vat liéu khac 1én bé mét cac vat
liéu dé chay nhw phu Ién go, vai, gidy, polyme.... D&c biét, cong nghé nay thich hop cho viéc xi ly
cac chi tiét dé bién dang do nhiét (truc khuyu déng co, canh bom, canh turbin ...).

Cang ngay cong nghé x ly b& mat cang dwoc quan tdm do né ¢ y nghia quan trong va
quyét dinh nhiéu dén tinh chét cta vat liéu. Mot trong nhirng giai phap do la tao ra mét I6p bé mat
c6 kha nang dap tng cac diéu kién lam viéc nhw: chiu mai mon, chéng &n mon, chiu nhiét...

C6 thé ké dén cac phuong phap x ly bé mat nhw sau:
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+ Nhiét luyén.

+ Hoa Nhiét luyén.

+ Tao cac I&p phu 1én bé mét: ma, nhang, cong nghé CVD, PVD, phun phu

Trong do, phwo’ng phap phun phi ngay cang dwoc phat trién va mé rong vé quy mé, cai
thién vé chét lwong, thé hién tinh wu viét so véi cac phwong phap tao Iép phd khac. N6 da tré
thanh mét linh vwc chuyén mén riéng, thu hat sy quan tdm ca nhiéu nha khoa hoc.

Hién nay, v&i sy phat trién nhanh chéng cla ky thuat va cong nghé, ngudi ta da nghién ciru
ché tao va dwa vao (rng dung nhiéu loai dau phun khac nhau phuc vu cho cac phuong phap phun
pht: d&u phun dung nhién liéu khi chay (day, bot), dau phun hd quang dién (loai hai day, ba
day...), dau phun plasma (day, bot) dau phun bang dong cao tan, dau phun bang kich no.... Bac
biét da cé nhirng cai tlen dang ké trong nang suat phun nhw phat trién cac thiét bi va day chuyen
phun tw déng véi do dn dinh va chat lwong ngay cang cao. V& céng nghé ciing da gidi quyét thanh
cbng cac ché do cong nghé phun cho cac vat liéu co nhiét dé ndng chay cao (vat liéu gém, cac loai
cacbid, cac loai oxit kim loai...). Phun ph cé thé phi dwoc cac kim loai nguyén chét, cac hop kim
lén bé mat kim loai, hop kim hay bé mat vat khac nhw gé, vai, gidy, sv.... Bang phun phd nguoi ta
cé thé tao ra I&p chiu nhiét, I&p dan dién trén vat liéu khéng dan dién; tao ra I&p chéng an mon cho
cac két cau thép (cau, cang, dng dan, tAu thuyén...) lam viéc trong méi tredng oxi hda hay moi
trwong an mon dién hoa; phi cac I¢p kim loai mau (kim loai quy hiém) 1&n trén bé mat cta nhirng
kim loai khac nhdm muc dich tiét kiém kim loai quy va tang gia tri thAm m§ trong trang tri. Dbi véi
céc chi tiét [am viéc trong méi tréng chiu mai mon, tuy theo diéu kién lam viéc cu thé nguoi ta co
thé& phu 1&n bé mét cac Iop cé kha ndng chéng mai mon nhw thép khong gi, ddng thau, nhdm, hop
kim cla niken... v&i cac chiéu day theo yéu cau. Phun ph rat thich hop va té ra wu viét trong viéc
stra chira va phuc hdi céac chi tiét (stva chira cac khuyét tat cta vat duc, stra chira cac chi tiét bi
mon nhuw truc khuyu, xy lanh, chét piston...).

Sw phat trién ctia phun phud 1&n bé mat ngay nay da mé rong cho nhiéu linh viee khac nhau
ap dung: khi déng hoc, hat nhan, trong co khi dé tao |&p phi chiu mai mon, chéng &n mon, tao cac
I&p phu trong nganh dién, 1&p cach nhiét.... Bac biét, trong nhirng nam qua céng nghé phun phu
plasma dat dwoc sy tién bd vwot bac nhd (rng dung nhirng thanh twu vé do luvéng cac dong hat
bang laser. Phuong phap nay cé thé phun cac vat liéu cé nhiét d6 néng chay cao nhw vonfram,
moélipden, créom.... Phwong phap nay rat cé y nghia trong viéc phl céac I1&p trong nganh ky thuat
tén Ira, nganh ky thuat dién (pha vat liéu khéng dan dién) va trong gia cdng céac chi tiét chiu nhiét
do cao.

Pham vi trng dung clia phwong phap phun phi cé thé dwoc phan loai nhw sau:

+  Phun pha phuc hbi.

+ Céng nghé gia cbng mai.

+ Phun cac I&p phl dac biét co gia thanh vat liéu cao: chiu mai mon, chc“')ng an mon, chiu
nhiét...

+  Phun céac I6p pha (I6p pha dan dién, dan nhiét tét, I6p pha tir tinh...) 1&n cac chi tiét
ma vat liéu co ban khoéng co6 cac dac tinh nay.

+  Slra chiva khuyét tat cta vat duc.

+  Stra chiva cac khuyét tat xuat hién khi gia cong co.

+ Tao |&p trang tri.

Trong d6, muc dich phun phu phuc hdi cac chi tiét may bi mai mon va bao vé chéng an mon
céac két cau thép la dwoc ng dung nhiéu hon ca.

Bén canh nhirtng wu diém thi phwong phap phun phi van con mét sé nhwoc diém can khéc
phuc:

Méi lién két gitra I&'p phl va nén con thap.

Ton théat vat liéu phun nhiéu.

Anh hwéng dén sirc bén cla chi tiét (giam gi¢i han mai cla chi tiét).

Bé& mat phun ludn yéu cau phai lam sach va tao do nhap nhé.

Doi hai trinh d6 tay nghé cdng nhan k¥ thuat cao, diéu kién 1am viéc nang nhoc, doc

+ 4+ + + 4+

hai.

Néu dwa theo ngudn nhiét st dung dé phun thi phun pha dwoc chia ldam 2 cong nghé chinh
nhw sau:

+  Ngudn dién: hd quang dién, plasma.

+ Nguén héa: ngon Itra khi chay, HVOF...
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Néu chia theo loai vat liéu phun thi cé hai loai: vat liéu phun dang day, vat liéu phun dang
bot. Ngoai kim loai con cé thé phun cac vat liéu phi kim loai (gém, carbid...).

Hién nay, phun pha dang dwoc phat trién manh & cac nwéc tién tién nhw: Anh, Phap, Blc,
My, Nhat, Nga, Thuy Dién... v&i cac day chuyén cong suét cao, cé thé 1én t&i khodng mét tan vat
liéu phun trong mét ngay. Tai cac nwéc cé cdng nghé khoa hoc phat trién déu thanh lap cac vién,
trung tam hay hiép hoi d& nghién clru va ng dung cong nghé phun phu: Hiép hoi phun phi nhiét
Nhat Ban - JTSS, Hiép hoi phun phl nhiét My - ATSS, vién Céng nghé Bombay (An D6), vién
Khoa hoc vat liéu quéc gia Tsukuba, Ibaraki (Nhat Ban)... hang ndm déu cé cac cudc hoi thao bao
céo qudc té vé linh vuc nay. Cac hiép hoi déu cé cac tap chi riéng va xay dung tiéu chuan cho linh
VC nay.

Trong nhitng ndm gan day, song song vé&i viéc phat trién khoa hoc céng nghé va cac nganh
ky thuat, cong nghiép thi viéc doi hdi nang cao chét lwong san phdm va kéo dai tudi tho cla cac
két cAu chi tiét 1a khong thé thiéu. Phun pha 1a mot phwong phap bat ddu dwoc nhiéu nganh va
cac cong ty & Viét Nam quan tam dén.

Co6ng nghé, thiét bi phun pha ciing dwoc nhap khau vao Viét nam tir cac nha san xuét hang
dau thé gioi. Eutectic Castolin la mot tén tudi trong linh vwc sdn xuét thiét bi va vat liéu han dac
biét cho cac &ng dung han sta chiva, phuc hdi va phun ph kim loai.

2. €Cong nghé Laser cladding trong phun phua

Laser cladding & quéa trinh ma trong d6 kim loai (dang bot hodc day) dwoc ldng dong vao
mot kim loai khac bang cach s dung ngudn nhiét 1a mét chum tia laser. Day 1a mot cong nghé
thay thé cho han va phun pha nhiét truyén théng.

Motion control  Nozzle /

system
- \

Laser system

Vertical motion

.— stage

Focusing optics

Powder
feeder

X-Y motion control
stages

Deposition
Hinh 1. So' d6 hé théng Laser scadding
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Hinh 2. Phun phu I6p bé mat bang Laser scadding
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V& co ban, hé théng tao ra chum tia lasser nh&» mot tap hop cac kinh quang hoc tap trung,
mot thung nap bét va mét bé phan tay may. Hé théng laser cladding lam viéc hoan toan tw dong va
diéu khién chinh xac qua trinh pha.

Coéng nghé nay ciing twong tw nhw phun nhiét & chd, st dung mot ngubn nang lwong dé
lam tan chay cac nguyén liéu dang duoc sir dung lam chét nén. Diém khac biét la, phwong phap
nay st dung nguon nhiét 1a chum tia laser tap trung va lam tan chay kim loai nén. Piéu nay giup
tao nén mot lién két kim loai c6 lwc két dinh cao hon phun nhiét truyén théng. Két qua la I&p pha
dam dac 100% khong bi tao khoang tréng hay ré khi.

Uu diém: Mot trong nhirng loi thé cla qua trinh la tap trung nang lwong tr mot tia laser
thanh chum laser nén n6 c6 thé dwoc hoi tu vao mét ving rat nhd va gitr cho ving bj anh huong
nhiét ctia kim loai nén rat nhd. Piéu nay gidm thiéu nguy co nit, xodn hodc thay ddi tinh chat kim
loai clia kim loai nén. D6 day Iép phi co thé dat 0,125 inch (3.1mm) trong mét 1an phd ho&c trong
nhiéu 1an pha.

Hinh 3. Phan bé nhiét dé ving phun phu bang Laser scadding
3. Wng dung Laser cladding
- R4t ly twéng cho stra chiva & phuc hdi chi tiét kim loai: mai mon, nit tréc;
- Nghién ctru va phat trién cai thién tinh chét vat liéu;
- Cai thién kha n&ng chiu mai mon va tudi b&n mai cla chi tiét kim loai.

Hinh 4. Ung dung phun phi bang Laser scadding phuc héi bé mét bj mai mon caa truc vit.
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Hinh 5. Ung dung phun pht bang Laser scadding phuc héi bé mét bi bién dang
cua truc.

4. Két luan:

Cong suat blrc xa cao, qua trinh phuc hdi it phu thudc vao co tinh clia vat liéu, nén cé thé
wng dung dé phuc héi cac bé mat co do bén cao, kho phun phli bang cac phwong phap truyén
thong.

C6 kha nang phuc hdi nhitng b& mat phirc tap, cac vi tri b& mét khoé tiép can, cé thé pha
duwoc ca nhirtng khuyét tat nhé do nat, tréc.

Thoi gian nung néng bé mat ngan, ving chiu tac déng nhiét khéng Ién, it bi bién dang, nén
dam bd d6 chinh xac va chat lwong bé mat phuc héi.

Coéng nghé nay mé ra va phat trién nhirtng pham vi st dung m&i, nang cao nang luc sra
chiva phuc héi.
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HE THONG BOI TRON SO MI XI LANH KIEU PIEN TU PUQC LAP PAT
TREN CAC PONG CO CHINH LAI CHAN VIT BINH BUOC
ELECTRONIC CYLINDER LUBRICATOR SYSTEM INSTALLED ON MAIN
ENGINES DRIVE FIXED PITCH PROPELLERS.

] ThS. Nguyén Vian Ba
Khoa May tau bién, Bai hoc Hang Hai Viét Nam

Tém tat

Bai bao nay gidi thiéu téng quan vé hé théng boi tron so mi xilanh kiéu dién td (kiéu loai
ALPHA). Pay la hé théng béi tron so mi xi lanh kiéu méi duoc Idp dat cho cac dong co
Diesel hién dai, thurdng dwgce dung lam dong co chinh lai chan vijt dinh bwéc trén cac con
tau ché hang cé tai trong trung binh va c& Ién. Viéc trang bi 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 doi
ngd thuyén vién Viét Nam hién nay.

Ttr khéa: Quy trinh khai thac, dong co Diesel, hé théng bdi tron xi lanh kiéu dién tor.
Abstract

This paper introduce generally about 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: Procedure of operation, Diesel engine, electronic cylinder lubricator system.
1. Gi%i thiéu chung

Hé théng bdi tron so mi xi lanh cho déng co Diesel tau thiy dwoc thiét k& nham muc dich
béi tron gitra bé mat gwong so mi xi lanh va bé mét ngoai cac xéc mang (phan tiép xuc truc tiép
véi bé mét gwong so mi xi lanh), bién ma séat trwot khé thanh ma sat trwot wot, dién day cac khe
h& gira cac bé mét tiép xuc dé tang kha nang lam kin, rira sach bé mat va lam mat, trung hoa axit
do san phdm chay sinh ra va bao pht kin b& mat kim loai. Chinh vi thé, hé théng bédi tron so mi xy
lanh tr& nén dac biét quan trong béi né gép phan quyét dinh tudi tho, tinh an toan tin cay va kinh té
trong qua trinh hoat dong ctia déng co.

2. Téng quan vé hé théng bdi tron so mi xilanh kiéu dién to (kiéu loai ALPHA)

Hé théng boi tron so mi xi lanh dién t& kiéu loai ALPHA Ia loai st dung binh tich nang
cao ap va van dién tir d& cap dau bdi tron mat gwong so mi xi lanh theo thoi diém da dinh san,
con dung Iwo’ng cap thi phu thudc vao lwong cai dat va tai ngoai ciia dong co. Chinh sy khac biét
nay nham 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 tang hiéu qua cho qua trinh bdi tron nho viéc tang ap Iwc dau va ty déng diéu
chinh lwgng dau cép theo tai ngoai clia déng co, nén gidm dwoc mai mon xéc mang va so' mi xy
lanh. T&r d6 gidm dwoc chi phi bao dwéng va nang cao tudi tho dong co ciing nhu hiéu qua kinh té
trong subt qua trinh khai thac tau.

Duwéi day la két cAu cac phan tir co ban cla hé théng (Hinh 1)

- Bo diéu khién hé théng (ALCU) gébm c6 3 khdi: Khéi diéu khién chinh (MCU), khéi diéu
khién du phong (BCU) va bang cau dao, dau néi (SBU). Ngudn cap cho ALCU la nguén 24V DC.

- Phan t béi tron chinh (LUBRICATOR) gbém: 1 van trwot kiéu piston, 1 van dién tw, 2
binh tich n&ng méi cum dung cho 1 xy lanh déng co. Cum nay dwoc lap dat ngay phia dwdi cum
bom co khi, vi tri nay gitp cho viéc két ndi v&i hé thdng ciing nhw bom téng &p, cum ALCU va voi
phun ciing nhw viéc theo déi lam viéc clia chung dién ra thuan loi nhét.

- Man hinh diéu khién (HMI) la thiét bj dién t& nén phai dwoc I&p & noi théng thoang, vi tri
l&p tai ban diéu khién trung tdm nam trong budng diéu khién may.

- Tram bom cung c&p dau (PUMP STATION) gébm 2 bom ddc lap dwoc lai bdi mo to dién,
bau ham dién, phin loc va két chira dau. Vi tri 1ap dat tai ting san ma no may chinh.

- B6 chuyén ddi téc d6 (ANGLE ENCORDER) va cam bién téc d6 (BACK UP TRIGGER
SYSTEM) cho b6 diéu khién sy cd BCU. Vi tri I&p d&t & dau truc ddng co va khu virc banh da.
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- B6 truyén tin hiéu phu tai dong co (LOAD TRANSMITTER) truyén tin hiéu t& thanh réng
nhién liéu dén MCU cuing v&i tin hiéu tbc do quay bd MCU sé xac dinh ra tai ctia dong co. Vi tri 1ap
dat tai truc dan dong thanh rang nhién liéu.

PUMP ALCU HMI
STATION :
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Electrical Connection

Hinh 1: Nguyén ly két cau cdc phan tir co’ ban cua hé théng

3. Quy trinh khai thac hé théng béi tron s mi xi lanh ALPHA
3.1. Chuan bi hé théng khi déng co’ chwa hoat déng

- Dién day tram bom v&i dau xilanh, m& van cho dwdng dau cép xilanh va 16 théng hoi
(néu duoc lap dat). Bong 16 thong hoi khi dau xilanh chay ra ngoai dwéng théng hoi.

- Bat cong chinh trén bang kh&i déng cltia tram bom.

- Chuyén sang “LOCAL” khéi ddng bom sé 1 béng tay va sau d6 bom 2. Kiém tra ca hai
bom xem c6 chay déng thoi hay khéng.

- Kiém tra chi bao chénh léch ap suét trén phin loc tram bom 1& mau xanh, khi 1 bom dang
hoat déng.

- Kiém tra ap suét dau cé Ién dén 40 - 50 bar, hoac thwc hién diéu chinh van diéu khién ap
suét trén dinh cla tram bom (Hinh 2).

- Kiém tra ap suét c6 duy tri tai mirc cho phép véi hai bom dang chay déng thoi.

- Kh&i dong dong co trong diéu kién lanh doi khi dan dén khéi dong that bai. Van dé nay
duoc cai thién bang cach ham néng tuan hoan dau xilanh khoang 30 phat. Mé& van by-pass & cudi
duwdng 6ng chinh cia may bom béi tron va khéi déng bang tay ca hai bom trong tram bom.

- An céc nut [ESC] va [PRELUB] tai cung 1 thoi diém trén bang HMI dé kich hoat trinh tw
kiém tra, va kiém tra xem tat ca cac thiét bi bdi tron cé hoat ddng chinh xac hay khéng bang cach
xem cac dén LED (tin hiéu phan héi) trén cac hop trung gian ctia méi thiét bi béi tron.

- Khi van hanh hoac sau khi dai tu hé thdng, kiém tra trwc quan tir clra quét clia khoang
gioé réng tat ca cac van 1 chiéu bom dau xylanh vao cac so mi xylanh (Hinh 2).

- Dirng trinh tw kiém tra bang cach 4an lai nat [PRELUB]

- Dirng bom bang tay va chuyén sang “REMODE” trén bang khé&i dong. Hé thdng boi tron
xi lanh ALFA bay gi¢ da s&n sang hoat dong binh thwdng.
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Hinh 2: Phurrong phdp kiém tra sw hoat déng ctua hé théng

3.2. Kiém tra trong suét thoi gian khéi déng cia déng co

- Khi kh&i dong quat gié phu ctia dong co, hé thdng béi tron ALPHA da dwoc lap trinh dam
bao sy tw dong boi tron trwdc. Tram bom sé tw dong divng néu dong co khéng dwoc bat diu hoat
dong ngay sau do.

- Kiém tra bom trong tram bom tw ddng khéi dong khi ddng co dwoc khdi dong va ap suét
dau xilanh c6 dat 40 - 50 bar hay khéng.

- Kiém tra tat c& cac dén xanh c6 sang trong hop trung gian ctia méi thiét bi boi tron.

- Kiém tra khong cé bat ki bao dong dwoc phat hién trong budng didu khién va trong bang
HMI. Khéi ddng dong co dwédi thoi tiét lanh thwdng sé bi that bai.

- D& ngén chan diéu nay, su lwu théng cla dau xilanh trong cac dwdng éng chinh trong
diéu kién thoi tiét lanh dwoc cai thién bang viéc dwa ra van by-pass diéu khién bang dwoc lap dat
déi dién cudi dau vao vao cla dau boi tron.

- Van by-pass chi duwgc dwa vao trong dong co véi hai thiét bj béi tron trén mdi xylanh.
Trén dong co vé&i mbi thiét bi boi tron trén 1 xylanh, van trén block xyanh danh dé 1am khé bo tich
ltc dai tu 6 thé dwoc st dung nhw van by-pass.

- Muc dich chinh méi clia van by-pass la d& duwdng 6ng néng 1én bang viéc lwu théng cla
dau xilanh trong cac duwéng dng chinh véi mé van by-pass trwéc khi dong co khéi dong. Van sé
duwoc déng ngay trwéc khi khéi ddng déng co.

3.3. Kiém tra dinh ki trong suét qud trinh hoat déng binh thwong cia déng co’

- Kiém tra xem t4t ca cac dén LED chi bao phan hdi trén cac hodp trung gian c6 sang
khéng.

- Cam thay su gidm ap suét tlr viéc bom cla céc thiét bj boi tron trén méi éng boi tron.
Néu nghi ngo, thao d& dwong Ong tai so' mi xi lanh dé quan sat lwu lwong dau cép.

- Kiém tra dong hd do ap suét dau trén tram bom. Gia tri thuwéng trong khoang 40 - 50 bar.

- Kiém tra ro ri diu trong hé théng va murc tiéu thu dau xilanh qua lwu lwong ké.
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LOAI BO VA NGAN NGUA SU’ TAI HINH THANH GO’ TAI PHAN TREN
SO MI XI LANH DONG CO DIESEL
REMOVAL OF TOP WEAR RIDGES ON DIESEL ENGINE CYLINDER LINERS
ThS.\{ﬁ birc Nang, ThS. Mai The Trong
Khoa May tau bién, Bai hoc Hang Hai Viét Nam

Tém tat:

Bai bao gidi thiéu phwong phap loai bé va ngdn ngtra sw tai hinh thanh go trén thanh
vach so mi déng co diesel.

Twr khéa: Dong co diesel, so mi xi lanh, g& trén so mi
Abstracts:

The paper introduces method of removal of top wear ridges on marine diesel engine
cylinder liner and how to prevent the rige from re-forming.

Keywords: diesel engine, cylinder liner, wear ridges

1. M& dau:

Go& trén vach so mi xi lanh déng co diesel hinh thanh tai vi tri tiép xuc gitra mép trén cta séc
mang khi va so' mi khi pit tdng & diém chét trén. Sy hinh thanh g& nay do qua trinh mon tw nhién
cla so mi sau mét thoi gian lam viéc hodc do diéu kién lam viéc khong tbt (Nhién liéu ban, qua
trinh chay kém, béi tron kém,...) Trong qua trinh rat, bao dwéng pit tdng, néu g& nay khéng dwoc
loai bé s& dan dén nguy co ket pit tdng trong l16ng so' mi, cé thé so mi sé bj rat 1&n clng pit téng.
Nghiém trong hon néu d&t cap, gay hé thdng cau budng may coé thé dan téi thwong vong cho
thuyén vién, tho' stra chira va huv héng nang cho may méc. Nhw vay, viéc loai bd go trén vach so
mi la coéng viéc quan trong, can phai thuc hién trwéc khi rat pit tong. Cong viéc nay khéng chi doi
hdi nhiéu vé mét thoi gian ma ngudi loai bd g ciing phai c6 ky thuat tot dé khéng gay hw héng
phan trén so' mi ctia von lam viéc trong diéu kién khac nghiét. Vi vay, ngoai viéc loai bd g& thi viéc
ngan nglra sy tai hinh thanh g& nay ciing gép phan khéng nhé trong viéc gidm thoi gian va nhan
cbng trong 1an bao duéng pit tong tiép theo.

Dé loai bé va ngan ngira hién twong tai hinh thanh go trén vach phia trén cta so mi truwéc
hét can xac dinh vi tri mép trén cta séc mang khi khi pit tdng & diém chét trén. Sau do, tai vj tri
nay, dung cu chuyén dung sé dwoc str dung dé tao mot ranh cé kich thwéc nhét dinh, phu thudc
vao kich thwéc so mi, kich thwéc séc mang va vi tri diém chét trén clia pit tdng. Trong bai bao nay,
tac gia trinh bay hai phwong phap tao ranh néi trén la phwong phap st dung thiét bi mai c6 dé ga
va phwong phap mai bang tay véi may mai goc.

2. Cac phwong phap loai bé go trén vach so mi dong co diesel
2.1. Mai béng thiét bj mai c6 db ga

Thoi gian danh cho cbng viéc nay tr 30-60 phut v&i dung cu dwge minh hoa trong hinh

sau:
~25°
Pudng kinh so mi Dy,
So mi xi lanh
Dung cu mai
Séc mang khi tai
h BCT
Daroove = Diner + 9 %/oo

Dgroove: DPuwdng kinh ranh sau khi mai Dinerr:  Bwong kinh so mi xi lanh
H: Chiéu cao clia séc mang khi

Hinh 1: Thiét bi mai véi d6 ga dinh tam
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Thiét bi mai trong hinh vé 1 dwoc dan dong bang khi nén. Sau khi I&p d&t 1én so mi xi lanh,
thiét bj sé tw dinh tdm so mi. Dau mai dang hinh try, dwérng kinh 8mm, dwoc dat nghiéng 25° so
véi phwong thang ding. Trwéc khi thwe hién cong viéc mai rénh can tién hanh do dac cac kich
thwéce trong hinh vé sau:

) i 1

Diém chét trén cua pit tong A

C

63 So mi xi lanh

]

A: Khoang cach tr dinh pit tong toi séc  B: Khoang cach tir dinh pit tong t&i mat
mang th& nhat trén so mi

C: Khodng cach tr g& t&i mat trén so
mi

Hinh 2: Cédc kich thwéc can do dac khi pit tong & diém chét trén
Sau khi xac dinh dworc vi tri go thong qua viéc do dac, tinh toan kich thuéc C, thiét bj mai
VoI do ga dinh tam dwoc lap dat 1én so mi v&i ddu mai tiép xtc véi thanh so mi tai vi tri cach diém
C vé phia trén 1 khoang céch (4-h/5)mm, vé&i h 1a chiéu cao cla séc méang khi, sau dé tién hanh
mai.

So mi xi lanh

Vi tri mai / Go trén thanh vac so mi

Hinh 3: Vi tri tién hanh mai go tai phan trén cda so mi xi lanh
2.2. Mai béng tay v6i méay mai
Thong thwdng thiét bi mai dwoc trinh bay tai phan trén khéng dwoc trang bi dwéi tau thay
do gia thanh cao, do d6, mét phwong phap don gidn hon dwoc st dung dé mai go trén vach so mi
xi lanh 1a s& dung may mai géc — mét dung cu cam tay gia thanh thap, ludén dwoc trang bi trén tau
thay.

Khi tién hanh mai, nén dat mot chiéc séc mang cl nén dinh pit tdng va via pit tc}ng toi vi tri
séc mang nay cach go trén khoang R = 4-5mm va mai vao thanh so' mi 1 ranh co chiéu sau: S =
(D*1.009-D)/2 bang cach s dung da mai cé chiéu day 6mm. Hinh 4 minh hoa phwong phap nay.
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Hinh 4: Mai go tai phan trén cda so mi xi lanh bang mdy mai tay

3. Két luan

Bai bao da trinh bay hai phwong phap mai loai bé va ngan ngitra sw tai hinh thanh g& trén
vach so mi. Phwong phap th(r nhat véi wu diém tao ranh chinh xac, thdi gian ngan va khéng doi
hdi nguwdi mai phai cé trinh d6 cao. Tuy nhién, gia thanh clia dung cu mai con cao chwa phu hop
dé cung cép cho tau thiy. Phwong phap thi hai véi dung cu don gian, ré tién, rat phu hop cho
thuyén vién tw thwe hién. Tuy nhién viéc xac dinh vi tri mai va thwc hién thao tac mai doi héi nguoi
tién hanh phai co tay nghé tét, thoi gian mai dai hon.

Tai liéu tham khao

[1] MAN B&W engine maker service lettes, URL: https://marine.man-es.com/two-stroke/service-
letters.

[2] MAN B&W engine maker “6S50MC instruction manual” , Kawasaki shipyard, 10, 2010.

HE THONG DPIEU KHIEN BOM THUY LWC BANG PIEN TU (IFC)

ELECTRO-HYDRAULIC PUMP CONTROL (INTELLIGENT FLOW CONTROL)

. ThS. Pham Van Linh
Khoa May tau bién, Daj hoc Hang hai Viét Nam

Tém tat

Bai bdo gi6i thiéu vé cong nghé diéu khién théng minh bom thdy luc bang dién to -
Intelligent Flow Control (IFC), day la mét thanh tuu méi dudi géc do diéu khién trong hé
théng thdy luc. Khi si» dung IFC sé gitip ndng cao hiéu suét cda hé théng do bom thiy luc
duroc diéu khién truc tiép sao cho ép suét va luu lvong cta né phu hop yéu cdu cda hé
thdng & céc ché do tai khéc nhau.
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Ttr khéa: Diéu khién dién ttr, bom thay lwc
Abstract

This paper introduce an innovative elctro-hydraulic system based on Intelligent Flow
Control (IFC). Using IFC enables the system achieve high level of performance, hydraulic
pump’s pressure & flow are controlled directly with high control quality according to the
demand of system in different modes.

Key words: Electro-hydraulic pump control, IFC

1. Gi®i thiéu chung

Trong nhitng ndm cla thap ky trwédc, sw phat trién cla hé thdng thdy lwc dwoc danh dau
b&i mirc dd théng minh va tw dong héa cla hé théng ngay cang cao. Tuy nhién sy phat trién nay
chi tap trung vao cum van hwéng dong va cac cac van diéu khién khac, trong khi dé cong nghé
diéu khién bom thdy lwc chwa dwoc phat trién twong (rng. Ngay ca trong mét hé thdng thay lwc
dwoc coi 1a hién dai cé st dung cdm bién phu tai (Load sensing — LS control system), thi bom thay
lwc 13 bom thé tich cé thé didu chinh san lwong ctia bom bdi xy lanh diéu khién thiy lwc cé co cau
bt co khi, théng qua tin hiéu ap suat dwoc gui téi tlr cac van didu khién. Trong nhirng nam gan
day voi sy phat trién manh mé ctia cong nghé dién t&r va cong nghé théng tin da tao ra thé hé bom
thuy lwc méi dwoc diéu khién dién ti (electro-hydraulic pump control) dwa trén nguyén ly diéu
khién san Iwo’ng thong minh (Intelligent Fow Control-IFC system). Hé théng IFC mai nay co rat
nhidu wu diém so v&i hé théng truyén théng LS. Sau day sé trinh bay cu thé hon vé hai loai hé
thdng nay va so sanh wu nhwoc diém cda chung.

2. Hé théng diéu khién bom thay lwc theo phu tai bang co cdu cam bién tai (LS
control system)

Hinh vé 1.1 Trinh bay so dd cta hé théng diéu kién bom thly lwc bdng co cu cdm bién tai,
trong hé thdng nay khi chwa cé tin hiéu diéu khién thi van hwéng dong 5/3 dang con trwot trwot
lam viéc tai vi tri gitka khi d6 xy lanh diéu khién ctia co' cdu cdm bién tai (LS control) sé& duy tri san
lwgng cGia bom bang “0”.

[ Operator command ]
+

[ Valve spool shifts ]
¥

[ LS load pressure change ]

Function - actuator

+

Pump response

LS spool valve
N
= ||

- 1 . 0]
,,,,,,, BT S Operator's

interface

Hinh 1. Sodé hé théng LS — Load sensing control

Khi ngwdi van hanh tac déng vao tay diéu khién (operator’s interface), tin hiéu diéu khién
nay sé& duwoc dua tdi lam dich chuyén con trwot cla van huéng dong théng qua bo diéu khién
(C.U). Van hwéng dong s€ lam viéc tai vi tri bén trén hoac bén dwdi phu hop voi tin hiéu diéu
khién, ltc nay mot dwong dau diéu khién dwoc dwa téi co cdu cadm bién tai tac dong vao xy lanh
diéu khlen lam cho bom c¢6 san lwgng. Cu thé bom sé& dwoc diéu chinh tao ra ap suét Pp.va cudi
cung sé& lam phan t& thwe hién (actuator) chuyén dong.

P,=Ps+S
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Trong d6 P.s: Ap suét dat tr co cAu cdm bién tai.
S: Phan ap suét dw thira dw triv.
So v&i cac hé théng trwdc day hé thdng nay cé wu diém 1a tinh diéu khién khéng phu thudc
vao téc do cha phan t& thue hién cling nhw cac ché do tai khac nhau.
3. Hé théng diéu khién bom thay lwc bang dién tir (ICF system)

Operator command
Function - actuator

[ Valve shifts ] [Pump respcnse]
| |
* Generic spool valve
[ Function mowvement ]
—
=y
—d
Pump + EH ctri T | =~ ‘ B
. B ) i %E\ i
_________ Tl L
b1
| leﬂigf‘“‘ | Operator's
‘ === | ‘ interface
! I ‘
1
| i |
T =i . E.C.U.
Al 7 D
| |

Hinh 2. So' dé hé théng IFC — Intelligent Flow Control
Trong nhirng ndm gan day véi sw phat trién manh mé cta nén tang IFC d tao ra nhivng hé
thdng thay lwc thé hé méi véi bom thay lwe dwoc diéu khién san lwong va chiéu cap qua bo diéu
khién dién tt. Hé théng ICF da danh dau mot tAm cao mai vé goc do diéu khién thong minh va cai
thién hiéu suat cta cac phan tl trong hé théng thay lwc. Ddng thoi viéc st dung ICF ciing vach ra
mét hwéng méi trong viéc thiét ké cac hé théng thiy lwc ma & dé hé théng dwoc don gian hoa va
tr& 1én ngon nhe ma khéng hé anh hwéng téi hiéu suét cta hé théng.

100 0.70
a0
0.60
BD
70 Q.50
60 0.40
¥ 50
20 0.30 E
30 0.20
20 .
I 010
10 I
0 =- 0.00
0 200 400 600 800 1000
Time [ms]
P1Displacement [%] (IFC} =====P1 Displacemeant [3] (L5)

=« = Lift command [%] Actuator displ. [m] (IFC)

== = Actuator displ. [m] (LS)
Hinh 3. Bé thj so sdanh d6 nhay cia hé théng IFC va hé théng LS

Hinh 2 Ia so' 36 ctia mot hé théng str dung b diéu khién dién tir (E.C.U — electronic control
unit). D4i v&i hé thdng nay thi khi ngudi van hanh tac dong vao tay diéu khién thi tin hiéu didu
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khién sé& dwoc bd diéu khién gl trwe tiép t&i co ciu didu chinh san lwong ctia bom va téi van
hwéng dong. Nhé cé6 mot cdm bién goéc xoay dwoc dat trén can piston cla xy lanh diéu khién két
hop voi mot bo chuyén déi tin hiéu ap sudt ma san lugng cling nhu &p suét thwe té clia bom ludn
ludn dugc ghi lai va phan hdi vé bd diéu khién. Bo diéu khién sé so sanh gia tri nay vai gia tri yéu
cau, tr d6 dwa ra tin hiéu diéu chinh san Iwong, ap suét cling nhw gidi han vé cong suét thay Iwc
cho bom. Nhw vay so sanh voi hé thong cam bién tai LS thi hé théng IFC khong cé su két ndi lam
viéc gitra bom thly lwc va co cdu cam tai, bom dwoc diéu khién tryc tiép bdi E.C.U sé glup cho hé
thédng phan (rng nhanh véi tin hiéu diéu khién dong thdi hé théng khéng bi rung,giat, méat 6n dinh
do thay dbi dot ngodt ap suét lam viéc cta bom. Hinh 3 dwéi day so sanh téc d6 phan (rng cia hé
thdng IFC va hé théng LS

4. Cac phan tir trong bo diéu khién cta hé théng IFC.

Cac phan t& trong bd diéu khién ECU chd yéu 1a cac linh kién dién t&r, dac biét phan to
phan hi vi tri ctia ddi twong dwoc diéu khién (co cau diéu khién bom thay lwc) 1a phan t& rat quan
trong dé dat dwoc téc do cling nhw d6 chinh xac ctia qua trinh diéu khién. Déi véi bom thay lwc
duwoc diéu khién bdi ECU thi xy lanh diéu khién rat nhd gon so véi cac loai khac vi vay sé gidm
duwoc kinh thwdc ctia bom va cum van diéu khién. Hinh 4 thé hién so dd diéu khién logic cta hé
thdng IFC trong dé sw dung phan mém diéu khién IQAN cla hang Parker Hannifin. Trong d6 MD4
va XA2 |a cac phan t& didu khién logic chiing s& xt Iy tin hiéu phan hdi dwoc glri vé tr cac cdm
bién ddng th&i nhan tin hiéu diéu khién dau vao théng qua giao dién véi ngudi van hanh. Phan t&
MC2 la b6 xt ly tbc do cao dé diéu khién san lwong cung nhw ap suét cua bom thay lwvc. MD4
dwoc két ndi véi MC2 qua CAMbus - thiét bi tinh toan san lwong mong muon ma bom can tao ra,
tr d6 giup MC2 dleu khién bom dat dwoc san lwong va ap suét theo yéu cau. Tat ca cac thiét bj
déu dwoc két nbi bo truyén tin hieu Modem G3 sé cho phép trung tam van hanh, quan ly chuén
doan ky thuat tr xa, va dwa ra cac giai phap x ly khi hé théng gap van dé.

Rmtediunosﬂct
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Hinh 4. Sw két néi giira cdc phan tor diéu khién trong hé théng IFC cda hang Parker.

5. Két luan.

Brng dwdi géc dd didu khién, viéc bom thly lwc dwoc diéu khién trwc tiép béi mot bd didu
khién dién tl c6 tich hop cac co cdu phan hdi sé& cho phép diéu khién san lwong va ap suét cia
bom thay lwc mét cach linh déng va chinh xac. Hé théng sé cung cap mot lwong dau thich hop
twong ng véi trng chuyén ddng cu thé trong mot khoadng théi gian nhét dinh cla cac phan tk
thwe hién. Viéc tng dung ECU trong hé théng thay lwc khdng chi nang cao hiéu suét 1am viéc cla
hé théng ma con mé ra mot hwéng phét trién méi & cap do diéu khién théng minh.

Tai liéu tham khao
[1] TS MTr Pham Hru Tan (2012) May phu tau thay tap |, NXB Giao théng van tai.
[2] 10" International Fluid Power Conference, Dresden 2016.
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GIAI PHAP HUT KHOI KHI XAY RA CHAY NO TRONG CONG TRINH
DAN DUNG VA CONG NGHIEP
SOLUTION TO ABSORB SMOKE IN CASE OF FIRE AND EXPLOSION
IN CIVIL AND INDUSTRIAL BUILDING

ThS. Lé Pinh Diing
Bé mén Mdy tau thay, Khoa Mdy Tau Bién
Tém tat
N6i dung ctia bai bdo nay duwa ra gidi phép hut khéi khi xay ra chéy né trong céng trinh dan
dung va cbng nghiép.
Abstract
This paper provides the solutions to absorb smoke in case of fire and explosion in civil and
industrial building.
Key words: Smoke absorbing solution.
1. Dat van dé
Khi xay ra chay thuwdng phat sinh ra khoi va 1a mét trong nhivng méi de doa Ién nhét vé an
toan déi véi con nguoi. Theo théng ké ctia Anh ndm 2011 & anh cé 388 ngudi chét chay thi ti 1é
con nguoi chét nguyén nhan tir khéi chiém 34%. Khai la hdn hop clia cac san phdm cla qua trinh
dét chay véi khong khi va bui. Nhitng san phdm nay bao gdm carbon, acid hitu co, andehit va
nhwa. Nhiéu sdn phadm cla qua trinh dét chay néng hon khéng khi. Tuy nhién, trong méi trwdng
néng cla ngon Ilra, khéi mé réng va gia tdng khéng nhirng &nh hwéng tryc tiép dén con nguoi tai
khu virc chay ma con nhanh choéng lan sang méi trvdng xung quanh, khu viwc hanh lang thoat nan.
Mot sb cau héi dat ra 1a lam thé nao dé ngén chan gia tang téc d6 khoéi dén mdi trwéng xung
quanh? T&ng thdi gian thoat nan cho ngudi trong khu vuc chay? Gidm nguy co chay né va pha
hay két cAu cong trinh? Do d6 viéc dwa ra moét sé gidi phap hut khai trong cong trinh dan dung va
coéng nghiép luébn mang tinh cap thiét hién nay.
2. Nguyén tac co ban va muc dich vé hat khéi
2.1. Nguyén tic co ban
Nguyén tic co ban cla viéc hat khéi la nhanh chéng 1am thay déi diéu kién ap suét tai khu
virc chay nhdm gidi phong khi chay. Hut khoi cé thé 1a hat khéi tw nhién, cwéng blrc hodc didu ap,
viéc lwa chon phwong phap, két cau thanh phan cia hé thdng hat khoi phu thudc vao khéng gian,
két cAu, téng thé tich khu vwc can hut khéi.
2.2. Muc dich
Muc dich cta viéc hat khoi 1a gidm nhiét dé va khi chay trong khéng gian hé. Tuy thudc vao
loai, cAu tric va hoat dong thoat nan ma dwa ra cac gidi phap khac nhau. Do vay cé cac muc dich
chinh sau:
- Gidm sy tac déng clia khoi va chay dé tao diéu kién cho ngwdi thoat nan
- Tao diéu kién cho nguwdi chiva chay tiép can dam chay dé kip thdi dap chay.
- Ngan chan viéc lan tran khoi va Itra trong cac khéng gian khac clia cong trinh.
- Cho phép hoéc tao diéu kién ctru ho trong giai doan phat hiéc sdm khi chay.
3. Giai phap hut khoi
3.1. Nguyén tic thwc hién
Viéc thwc hién tao ctra hut khéi cé thé tao dong khi vao khi chay Ia qua trinh chay c6 thé
tang 1&n so véi trudng hop khong cé clra hat khéi. Tuy nhién néu hat khéi dworc thiét ké thwe hién
ding céach sé tao diéu kién thuat lgi cho qua trinh chira chay va thoat nan. Van dé then chét dé
han ché khéi khi chay la kiém soat ngudn chay va hat khéi. Bac biét trong giai doat dau cla qua
trinh chay néu nguén chay duoc kiém soat hodc hut khéi dwoc thwe hién thém vao dé két hop véi
qué trinh chi*a chay sé& lam tri hoadn sy gia ting chay nd.

3.2. Bé tri ctra théng khéi

Ctra thong cla cong trinh c6 thé 1a tan dung nhirtng khe h& nhw cira sb, clva ra vao hoac tao
16 théng khoi. Khe hé do ciing c6 thé dwoc tao trén mai nha tly thudc vao diéu kién két ciu cu thé
cla cong trinh nhw sau:

M& truc tiép trén tai phong chay; day la bién phap binh thuwong lién két véi khai niem vé
thong gié hat khoi

Mé& tai phong lién ké phong chay; Viéc mé nay dwoc thuc hién véi cach ly hodc dwdng dan
khoi. Loai nay thwc hién hai chirc nang.
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+ Gidm tac dong nhiét va ap suét 1én két ciu va phong lién ké
+ Cach ly két ciu dé khi chay va chay khéng lan rong.
3.3. Quy dinh hanh lang va c4u thang thoat nan
Theo BS 5588 phan 5: 2004 quy dinh nhuw sau:
- Céc tang nd cla tda nha khi chiéu cao I&n hon 18m thi phai bd tri dwéng thoat khéi hodc
dwdrng dan khai ra bén ngoai. Cac thng hAm khéng I&n hon 10m.
- Quy dinh vé hanh lang va cdu thang thoat nan

Cau thang bd

+1,5m2 clra m& & cau thang bo
hodc 1m2 mé clra tai méi tang

Hanh lang

+ [t nhat 1m2 théng khdi tai hanh lang khu vwc chay

hodc 3m2 mat cat

bng thong khéi voi 1,5m2 cla

van tiét lwu mé ra & moi tAng.

+ Phwong phép nay

(BRE) bd qua mé& clra & phia

dwdi cta 6ng hut khoi.

- Quy dinh v& khodng cach hanh lang thoat nan

+ Khodng cac thoat nan ti¥ clra xa nhat ctia phong khi chay téi ciu thang thoat nan
khong dugc I&n 15m va téi clra hut khoi khong 1én hon 7,5m.

+ Khi hanh lang kin I&n hon 30m thi phai bd tri ctra ngan chay trén hanh lang thoat

nan.
R D D D D D 0 HE
/1 4 /1 /1 71 /1
. — £\
W \J Y| W SRR
/D D D D D ) D
/
y
30m max

3.4. Giai phap hat khoéi
Hut khoi thong thwong dwoc thwe hién theo ba gidi phap:

- Hut khoi theo phwong ngang: V&i phwong phap nay la khi cac khdng gian trong cac
phong c6 chiéu cao twong duwong nhau va dien bién cua khoi 1a theo phwong ngang. Vi du trong
cac tda nha chung cuv hodc nha trong cac cong trinh cong nghiép khéng thé tao clra hut khoi trén

tran hay mai nha.

Hinh 1: Hanh lang thoat nan

- Hut khoi theo phuwong thdng dimng: La phwong phap ma trong cac cong trinh thwdng
duoc thiét ké dé tao khong gian dong khoi di tir diém chay 1&n trén thoat theo clra hit khoi trén mai
nha (Clra m& hoac khe hé hoac quat hat khoi).

- Hut khéi cudng bire: La phwong phap tao 4p suat dwong hodc am tai khu cuc chay dé
cho dong khi chay thoat ra ngoai qua ctra hut khoéi theo phwong doc hodc phwong ngang cla toa

nha.

3.4.1. Phuong phap hut khoi truc BRE

Phuong phap BRE la si dung mét truc (6ng hat khoi) thang dirng dé hut khoi gitka cac tang,
3m2 cua tryc ke ndi v&i 1,5 m2 clra hut khoi tai moi tang, khéng khi dwoc dwa vao thong qua 1m2
tai clra thoat hiém cau thang.

Néi San Khoa Hoc Khoa Mdy Tau Bién

S6 35-11/2018

67



(\1 Y N
e I,
s | D hund
< g a8
\J[V [
Figure 1.
Smoke shaft

Hinh 2: Phwong phap huat khoi truc BRE
3.4.2 Phwong phap hat khoi truc Colt

Phwong phap Colt la st dung mét truc (6ng hut khaéi) thang dirng dé hat khéi gitra cac tang,
trén truc hat khéi cé b tri quat hut khéi. Phwong phap nay truc hit khéi dién tich chi can 0,6m” cla
truc két ndi vai 1,5 m? clra hit khoi tai mdi tang, khéng khi dwoc dwa vao théng qua 1m? tai cira
thoat hiém cau thang.

Hinh 3: Phwong phdp hut khoi truc Colt
3.4.3. Héthéng Kiém soét khoi
Viéc kiém soat khéi 1a bd tri mot hé théng diéu khién dé& déng mé ctra hut khéi. Viéc didu
khién déng m& ctra hut khoi dwa trén tin hiéu cua trung tdm bao chay, khi xay ra chay & mét khu
vire nao dé dau bao cél,m bién khoi hoac nhiét dua tin hiéu ve ta trung tam bao chay, tin hiéu doé
dwoc két ndi voi hé thdng diéu khién dé mé clra hut khoi. Ngoai ra hé thdng trén con duoc kich
hoat hoat dong nut an.
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Hinh 4: Kiém soét khéi qua trung tdm bdo chdy

4. Két luan

Bai viét trén tac gia dwa ra dug's mot sb gidi phap hut khoi nham ngan chan su gia tang toc
d6 khdi dén moi trrong xung quanh dé tlr do tang thoi gian thoat nan cho con nguwoi trong khu vire
chay va giam nguy co pha hdy két cau cong trinh.

Tai liéu tham khao

[1] Fire Ventilation. Stefan Svensson, 2000.

[2] The use of positive pressure ventilation in firefighting operations. By J. G. Rimen, 2000.
[3] Tiéu chudn thiét ké: diéu hoa khong khi, théng gié va suwdi &m TCVN 5687: 2010.

[4] Tiéu chuén thiét ké: phong chay chéng chay cho nha va cong trinh TCVN 2622: 1995.
[5] Tiéu chudn thiét ké: phong chay chiva chay nha cao tang TCVN 6160: 1996.

[6] Tiéu chudn thiét ké: hé thbng 6ng phan phéi gi6: SMACNA: 1985.

DON GIAN KET CAU THAN - SO MI XILANH MAY NEN TAU THUY BANG
VIEC GIAM TY SO NEN
SYMPLIFY THE RELATION BETWEEN BLOCK & CYLINDER LINER OF
MARINE COMPRESSOR BY REDUCING COMPRESSION RATIO
ThS. D6 Thi Hién
B6 mén Mdy tau thay, Khoa M&y tau bién
Tém tit

May nén khi tau thiy cung cdp khéng khi nén ap suét cao, di dé khéi dong dong co tir

trang thai ngudi, théng thuong trén tau thdy st dung may nén khi piston da bién, hai cép,

c6 khoang lam mat bang nuéc riéng gitka 6ng 16t xilanh va than may. Bai bao nay gidi thiéu
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mét phuong an thiét ké méi, don gidn héa két cau xi lanh méy nén cho ché do lam maét
béng khéng khi..
Abstract:

Marine air compressor supplies high pressure compressed air, enough for start main and
auxiliaries engine from cold state, normally on board the ship arrange polytropic air
compressor, two stages with specific area of cooling water between block and cylinder liner.
This article instroduce a new design, symplify construction of block cylinder of air
compressor for cool down by air.

Key words: Air compressor.
1. Dat van dé

May nén khi piston dwoc st dung nhiéu ca trén bo va dwai thiy, dé cung cap khi nén cho
khéi dong dao chiéu dong co, cung cap khi nén cho cac hé théng diéu khién tir xa, cung cap khi
nén phuc vu cho cac cong viéc vé sinh...Cac may nén hién nay dang phd bién trén tau la loai hai
cap nén co6 khoang lam mat béng nwéc cho xi lanh va ndp xi lanh, nén két cau van phtrc tap va
yéu ciu thém hé théng lam mat phuc vu di kém, néu la lam mat bang nwéc bién thi tinh tin cay
cang gidm. Vi vay can nghién ctru mét hwéng méi....

2. N6i dung
2.1.Anh hwéng cla ty s6 nén dén nhiét do lam viéc cia may nén

Khi khoéng khi bi nén nhiét d6 khi tang, bang 1.1 sau day cho céc nhiét d6 cudi ciia khong khi
nén ra khéi may nén. Khi nhiét dé dau T, = 273 + t; = 293 °C & cac diéu kién nén vé&i may nén khi
piston cé dwdng kinh piston D = 0,07 m.

Ta biét nhiét dd bén Itra clia dau bdi tron may nén ndm trong khoang 493- 533°K. Nhw vay
theo bang thdng ké nay ta thay khi ty s6 nén ctia may nén & = 8 thi cho nhiét do cudi roi vao ving
c6 nhiét do lam boc chay cta dau boi tron.

Khi ty s& nén dat dén 8 thi ap suét clra ddy khoang 8KG/cm® con kém xa ap suét dwoc diing
trén tau thay hién nay. Diéu d6 dan dén ty s6 nén sé bi gidi han bdi 1 gia tri d& dam bao an toan vé
doé nhot va bay hoi dau gay chay nd voi dau bdi tron may nén, cac may nén ngay nay hiém gap ty
sb nén trong moét cap I&n hon 7, nhitng may nén piston lwu lwong 16n thi ty s6 nén trong mét cap
la khdng qua 4.

Bang 1: Nhiét dé khi nén cudi qud trinh nén trong mdy nén

Nhiét doé cudi
€= Pa/P, Nén doan nhiét | Nén da bién c6 lam | Nén da bién + lam mat
mat xy lanh xylanh+ nap
2 358 357 325
4 438 402 372
6 493 454 409
8 536 493 443

~ Nhuw vay khi can nhu ciu ap sué} khi st dung I6n hon 7 kG/cm? thi ta phai thwc hién nén
nhiéu cap va mot cach dinh tinh ta c6 thé chon so cap nén theo gia tri 4p suat cudi nhw sau:

Ap suét khi nén cép cubi Z (S6 cép nén)
+7 1
+30 2
+100 4
+ 150 5
+>150 6
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Khi tang sb cap s& lam tang tinh phirc tap clia két cdu may nén va tang gia thanh. Diéu nay
giai thich tai sao phai han ché s6 cap may nén.

May nen tau thay v&i ap suét khi khéi dong dong co dén 30 kG/cm? voi lwu lwgng khi tiéu
thu khong nhieu thi viéc dung may nén khi piston nhiéu hon hoac bang 2 cap voi lam mat trong va
sau moi qua trinh nén sé dam bao chat lwgng boéi tron may nén va tiét kiém cong nén.

1

P “n
PVi"=PV," >V, =V, el (1.2)
I:)1
T phwong trinh trang thai cda khi ly twédng PV = mRT, khéi lwong khi khéng ddi trong qua
N N Py . . I:)]_Vl PZVZ
trinh (1)—(2) trén 4o thi, ta c6: — = —=+; (1.2)
T T,
Tw (1.1) va (1.2) c6 thé xac dinh nhiét dd cudi qua trinh nén theo cong thirc sau:
n-1
P,\n
T, =T, — ; Trong do: 1.3)
I:)l

T1, T, — Nhiét d6 dau va cudi cip nén °K, T, = t; + 273
P., P, — Ap suét dau va cubi qua trinh nén kG/cm?

n — Chi s6 nén
2.2.Thiét ké may nén khi piston tau thiy lam mat bang khéng khi

May nén tau thdy véi ap suét khi khéi dong dong co dén 30 kG/cm? véi lwu lvong khi tiéu thu
khong nhiéu thi viéc dung may nén khi piston nhiéu hon hoac béng 2 cép véi lam mat trong va sau
mbi qué trinh nén sé& ddm bao chat lwgng boi tron may nén va tiét kiém cong nén.

Nhiét d& cubi qua trinh nén theo cong thirc (1.3) khi 4p suét P, téng thi nhiét d6 T, cling tang
theo, d& dam bao than nhiét may nén, khong pha hoai dau béi tron ching ta phai lam mat. Viéc
lam mat may nén béng khdng khi v&i nhiét dung riéng ctia khong khi & nhiét do 40°C chi bang Y
cla nwéc cling & nhiét d6 do. Bai toan dat ra luc nay la can thiét phai gidm nhiét phat sinh ra trong
qua trinh nén va tang dién tich b& mat tda nhiét tirc 1a ching ta can déng thoi thue hién hai bién
phap:

3

14

.

[
—
=
[=]
[y
[

11 |

Hinh 1. Mdy nén ba cap lam mat bang quat gioé
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Bién phdp thir nhat. Ché tao xi lanh bang thép duc c6 cac canh tan nhiét nhdm muc dich
lam tang dién tich b& mét tda nhiét tlr vach xi lanh dén khong khi, nhw vay sé ddm bao than nhiét
cho may nén. Két cAu xi lanh tr& nén don gian 1a xi lanh dwoc duc lién khéi mat ngoai xi lanh co
cac canh tan nhiét, mat trong xi lanh dwgc doa moét lan, khéng c6 khoang lam mat. Khi lam mat
duoc quat gi6 thdi qua ranh cla cac canh tan nhiét d6. V&i phwong phap lam mat nhw vay ta co
thé bd tri may nén & bat ky dau ma khéng phai phu thudc vao hé thdng lam mat bang nwédc phirc
tap kém theo.

Bién phdp thi hai: Gidm ty s6 nén trong cac cap nén clia may nén, dé thuc hién diéu nay
phai tang s6 cap nén nén ta cé cac phuwong an lwa chon sau:

a. Thiét ké 3 cép nén voi két cdu may nén nhuw hinh 1, day la may nén khi dang duoc s
dung trén thuc té tau hang roi 23 van tan (tau Honesty, cong ty NSU — Nhat Ban).

Trong so d6 hinh 2, khéng khi sau khi duwgc hut tir méi treong xung quanh qua phin loc khi,
di vao cac xi lanh cap mot, bé tri ddi xirng qua truc khuyu, sau d6 dwoc nén va day vao bo lam mat
cap mot, rdi qua bo tach 16ng di vao xi lanh cap hai cé khoang nén trén dinh piston, dwoc tang ap
suéat va day vao bo lam mat cap hai, sau khi tach dau va nwoc tiép tuc dwoc ting ap suat dén ap
suét binh chira trong khoang nén cap ba & duéi vay piston cép hai. Khong khi nén sau khi qua cap
ba xap xi khoang 3.0Mpa, dwoc day dén bd lam mat sau khi nén ‘after cooler’ di qua bd tach 16ng,
qua van mét chiéu vao chai chiva khi. Cac bd lam mat trung gian khéng khi va lam mat dau dwoc
thiét ké trong mot than, dwoc lam mat bang nwéc ngot tuan hoan.

Chung ta c6 thé hoan cai cong chét clia bd lam mat trung gian cho khéng khi bang khéng
khi 1am cho tinh tin cay trong st dung cia may nén nay ting lén rat nhiéu.

0.35 1.4 3.24(Mpa)

@ ’ % % ,% B6 lam
L mat Nudc ngot ra
. .

u%@—

Bom dau nhon

Van xa tu dong

Hinh 2. So' d6 nguyén ly Iam viéc cia mdy nén khi piston ba cap tau thay
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b. Dung may nén 4 cé&p nhuw hinh 3, khi d6 thi ty s6 nén gitra hai cép lién tiép sé& giam nhiéu
theo cong thirc tinh ty s6 nén

P, P
g:i:—szn—“:n PP. (14
Pl P2 I:)n

Néu theo phwong an nay thi ta bd tri hai xilanh piston bac hat hai phia nhw hinh 3. Khéng
khi qua bau loc khi vao cap 1 trén dinh piston xilanh tht nhét, khi nén sau dé dwoc dwa vao xilanh
cép 2 bd tri trén dinh cla xilanh tht hai qua bd [dam mat trung gian bang khéng khi, khéng khi sau
khi ra khdi cap 2 thi di vao bd lam mat khong khi dé& vao cap 3, dwoc bb tri dwsi vay piston xilanh
thtr nhat, cdp 4 nam dwai vay piston xilanh thir hai, ra khdi cap 4, dat ap suat xap xi 30kG/cm?, nap
vao chai chira khi qua 6ng lam mat bang khong khi. Khi thwec hién qua trinh nén trong 4 cap dé dat
t&i ap sudt khi 30kG/cm? thi ty s& nén gitka hai cap lién tiép khi d6 chi con chwa dén 2,4, néu chi sé
nén n = 1,32 va nhiét dd méi trwérng may nén hut khi la 37°C thi nhiét dd khi nén sau khi ra khoi
cép 1 ciling chi khoang 70°C. D& dam bao nhiét do khi nén dau vao cac cap sau trong gi¢i han
khéng lam t&ng nhiét dd cudi qua trinh nén, chung ta st dung cac bod lam mat khi trung gian la cac
dng c6 canh tan nhiét nhw hinh 3. V&i hai phwong an thiét ké nay ching ta cé thé dé dang thuc
hién nén khi v&i may nén cé két cau xilanh ddc canh tan nhiét véi lam mat bang khéng khi.

Hinh 3. Mdy nén khi piston 4 cap piston bac lam mat bang khéng khi

3. Két luan

Bai viét da dwa ra cac phwong an thiét ké may nén co thé lam mat v&i khong khi. Rét
thuan tién trgng [ép Qét \{é bd tri may nén, vi v&i lam mat bang nwéc thi viéc phu thudéc vao ngudn
nwéc vira dan den két cau phirc tap so mi xilanh — block may nén vira giam do tin cay.
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PHUONG PHAP PANH GIA PO BOI TRON CUA NHIEN LIEU PONG CO
DIESEL TAU THUY CHU’A HAM LUONG LUU HUYNH THAP

METHODS FOR ASSESSING LUBRICITY OF MARINE LOW SULPHUR FUELS

TS. Lwu Quang Hiéu
B6 Mén Tw déng thdy khi, Khoa May tau bién
Tém tét

Bai bao chi ra xu hwéng st dung trén tau thiy nhién liéu cé6 ham liong Iwu huynh ngay cang

thdp gép phan bdo vé méi tromg. Thay rdng tudi tho thiét bj hé théng nhién liéu dong co

diesel gidm dang ké khi dung nhién liéu chira ham luong luu huynh thdp. Thuc hién danh

gia sé liéu thuc té cho thdy, dé dap (ng yéu céu cda Céng wéc quéc té MARPOL 73/78

trong thoi gian nay bét buéc st dung nhién liéu chira ham luong lwu huynh thdp. Bé danh

gia dé boi tron cta nhién liéu cé thé thuc hién trén thiét bj Bén bi cdu. Két qué nghién ctu
cho thdy dé béi tron cta nhién liéu khi do trén thiét bj Bén bi cdu hoan toan tuong déng véi
khi do bang thiét bj chuyén dong kher héi cao tdn HFRR.

Ttr khéa:, nhién liéu chira ham lwong lwu huynh thdp, dé béi tron,bén bi céu, khir héi cao tén,

dwong kinh mai mon.

Abstract

The paper shows that the main trend for used in ship power plants fuels in accordance with

the requirements of the Convention, is to decrease the sulfur content of bunker fuel, in order

to improve their environmental performance. It has been established that the use of fuels
with low sulfur reduces fuel’s equipment resource indices. On the basis executed analysis, it
was found that to meet the requirements of MARPOL 73/78, in the areas of emission control
it should use distillate fuels with low sulfur content and low viscosity. For the purpose of
assessing their anti-wear properties is applicable to use four-ball machine. The results of the
study show that the lubricity of engine fuel when measured on the four-ball machine is quite
similar to that of the HFRR.

Keywords: marine distillate fuels, lubricity, four-ball machine, HFRR, diameter spot wear.

Theo quy dinh ctGa phu luc VI thudc Coéng wéc qudc té MARPOL 73/78 vé ngan nglra 6
nhiém do tau gay ra, tr ngay 01 thang 01 nam 2015, yéu cau v& ham lwong lwu huynh trong nhién
liéu st dung cho tau hoat dong trong khu vc kiém soat phat thai (SO, Emission Control Area —
SECA) da chinh thirc c6 hiéu luc. Viéc tuan tha quy dinh méi vé ham lwong lwu huynh trong nhién
liéu st dung cho tau bién, budc cha tau phai lwa chon s dung nhién liéu c6 ham lweng lwu huynh
dudi 0,1 %, st dung nhién liéu thay thé nhw khi tw nhién hoéa 16ng hay hé thdng xt ly khi thai dam
bao giam phat thai mot cach cé hiéu qua twong dwong dwoc thanh vién tham gia Phu luc VI cla
Cong wéc MARPOL phé chuan.

S& dung nhién liéu khi tw nhién hoéa Ic’)ng hay st dung nhién liéu truyén théng chra ham
lwgng lwu huynh cao két hop véi hé thong x& ly khi thai cling co thé ap dung dé bao dam ham
lwong phat thai khi déc hai nam trong gidi han cho phép. Tuy nhién hién nay, con nhiéu khé khan
vé coéng nghé, co s& ha tang, huén Iuyen doi nga thuyen vién... vi thé trong thdi gian nay cac tau
hoat déng trong SECA budc phai chuyén sang s dung nhién liéu chira ham lwong lwu huynh
dwéi 0,1 %.

| |

T T
0 100 200 nghin km
Hinh 1. Anh hwéng cda ham lwong lwu huynh trong nhién liéu dén tuéi tho bom cao dp
1 — ham lwgng lwu huynh 0.2 %; 2 — ham lwong lwu huynh 0.005 %; 3 — ham lwgng lwu huynh 0.001 %
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Nhién liéu dong vai trd a chét boi tron cho cac chi tiét chuyén dong cta hé théng nhién liéu
nhw voi phun, cép piston plunger. M(rc dd mai mon thiét bj hé théng nhién liéu &nh huéng truc tiép
dén do tin cay khi 1am viéc cta dong co tau thay. Két quéd mot sé nghién ctru va thwe té siv dung
nhién liéu chira ham lwong lwu huynh thap trén déng co cho thdy cuwdng dd mai mon tang dang
ké. Gidm ham Ilwong lwu huynh trong nhién liéu da lam gidm kha nang béi tron [1, 2, 6]. Mic do
mai mon I&n 1am t&ng nhanh chéng khe h& & voi phun va bom cao ap, tlr d6 &nh hwéng téi chat
lwong phun nhién liéu vao trong budng dét déng co, gidm céng suét va hiéu suét dong co.

Tuy nhién, khi str dung nhién liéu chira ham Iwgng lwu huynh thap cho dong co diesel thuy,
tac dong tiéu cwc dén tudi tho cla thlet bi hé thdng nhién liéu con co thé do cac yéu té khac nhu:
dd nhot thap, thanh phan chwng cét, i trong..

Theo tiéu chuan db6i véi nhién liéu tau thl]y ISO 8217 gidi han thdp nhat vé dd nhot cha
nhién liéu chwng cat c6 thé dat 1.4 sSt. Trong qua trinh khai thac hé déng lwc, nhiét d6 trong
budng may cé thé vwot qua 50 °C, dic biét khi tau hoat ddng tai cac ving bién nhiét doi thi nhiét
dd c6 thé con cao hon [3]. Chinh vi thé trong khuyén cao cGia hdng Man Diesel & Turbo c6 néu can
d&c biét cha y khi dd nhét nhién liéu dwdi 2 sSt va yéu cau chi tau cé cac bién phap diéu chinh do
nhét cda nhién liéu khdng nhé hon gi¢i han nay.

Vi thé viéc danh gia do béi tron cta nhién liéu chira ham lweng lwu huynh thap truéc khi siv
dung cho déng co diesel tau thiay thwe sw can thiét. Bai bao gi¢i thiéu cac phwong phap danh gia
anh hwéng cla cac yéu té khac nhau dén kha nang béi tron cta nhién liéu chira ham lwong lwu
huynh thap.

Tam thur
Chét tai trong May rung
vienbithi  § | g gia nhiet ek

BE nhien lieu \J* __4 o4

F_{__—’f““ﬂ ;:l

Hinh 2 - So’ d6 thiét bj HFRR

Hién nay trén thé gi¢i cé nhiéu phwong phap thtr nghiém kha nang béi tron cta nhién liéu
dwoc ap dung. Phwong phap phd bién nhat 1a danh gia dé bdi tron bang thiét bi chuyén dong khe
héi cao tan (High Frequency Reciprocating Rig — HFRR) (hinh 2) [4, 5]. Tai Viét Nam phwong phap
danh gia nay xac dinh theo tiéu chudn TCVN 12016:2017 dwoc xay dwng trén co s& hoan toan
twong dwong véi ASTM D 7688 - 11. Trong phuong phap nay dé bdi tron clia mét chat 1dng dwoc
danh gia theo vét bi mai mon, tinh bang micromet, sinh ra khi mét vién bi dao déng tiép xuc véi
mot dia tinh ngam trong chét 1dng, qué trinh dién ra trong cac diéu kién xac dinh va dwoc kiém
soat (bang 1). . ]

Béng 1. Diéu kién thdr nghiém do dé béi tron bang HFRR

Thé tich chét Idng 2ml+0.20 ml

Bo dai va dap 1 mm £ 0.02 mm
Tan so 50 Hz + 1 Hz
Nhiét d6 cia chat ldng 60°C+2°C

D6 &m twong dbi Tir 30 % dén 85 %
Tai trong st dung 200g+1.0g

Thoi gian thir nghiém 75 min £ 0.1 min
Dién tich b& mét bé 6cm’+1cm’

Vién bi thép gitr khéng quay trén can rung, chiu tai trong 200 g cho dén khi vién bi tiép xuc
v&i dia thtr va ngap hoan toan trong nhién liéu tht. Vién bi va trwot trén dia véi khoang cach 1
mm, tan sé 50 Hz trong vong 75 phut.

Tuy nhién gia thanh cua thiét bj do theo phwong phap HFRR rét cao, it phong thi nghiém
nhién liéu tai Viét Nam va Lién bang Nga dwoc trang bi. Phong thi nghiém vé nhién liéu cta
Trwdng Dai hoc Hang hai G.I. Nevelsky duoc trang bi may do dé bdi tron Bén bi cau (UMT) — quy
trinh thir nghiém gi@i thiéu trong GOST 9490-75 (hinh 3).
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Hinh 3. So’ d6 thiét bj do dé béi tron YUT .
1 - Péng co dién; 2 — diém ma sét; 3 — thang lwc; 4 — than mdy; 5 — bang diéu khién

Diém ma sat trong may do UMT la phan tiép xuc cta 4 bi cau béng thép LLUX-15 theo GOST
801-78 co6 dwong kinh 12,70 + 0.01 mm. Ba bi cau phia dwéi dwoc cb dinh trong mot khay thir
cha ngap nhién liéu can kiém tra. Bi cau phia trén gan cé dinh trén truc cla thiét bi, quay va ma
sat tryc tiép véi ba bi cau con lai dwédi tac dung cla luc ép xac dinh.

& 1

— 7
ENANEAR I N &
NS AN

Hinh 4. So' dé bé tri bi cdu
1 — bi c4u phia trén; 2 — ba bi cdu dwéi; 3 — vong dinh vi; 4 — khay nhién liéu; 5 — thiét bi gia
nhiét

Puong kinh mai mon cla dau nhe thwdng dwoc xac dinh véi gia tri lwe ép l1én bi cau nhd.
Trong cac nghién ctru [73,113] khi xac dinh d béi tron Iwc ép dwoc lwa chon trong khoang 100—
150 H. Cac danh gia vé két qua thwc nghiém cho thay tang lwc ép 1én cac bi ciu cé thé khién sai
sb tang dang ké&. Vi thé trong cac thi nghiém sau nay lwc ép 1&n bi ciu dwoc lwa chon la 147 H. Déi
véi may do YMT, thei gian th nghiém trong 60 phut, nhiét dd mai trwdng 20 + 5 °C, tan sb quay
cla bi cau phia trén 1460 = 70 vong/phut. Do bdi tron xac dinh bang dwong kinh mai mon trung
binh cta ba bi cau phia dwéi. Cac dwéng kinh nay do bang kinh hién vi AF3.852.046 c6 dd phong
dai 50 lan, chinh xac t¢i 0,02 pym.
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Hinh 5. B béi tron cda cdc m4u nhién liéu chdra ham lwong luu huynh khdc nhau
Két qua nghién ctru dd bdi tron cda nhién liéu chiva ham lweng lwu huynh khac nhau thé
hién trén hinh 5, d6 béi tron dwoc danh gia thdng qua gia tri trung binh dwéng kinh mai mon cua
bi cAu. Thay rang khi giam ham lwong lwu huynh d6 bdi tron cia nhién liéu gidm. Thi nghiém trén
thiét bi HFRR va Bén bi cau déu cho thay xu hwéng nay, gia tri dwdrng kinh mai mon twong déng &
ca hai thiét bi do. Nhw vay, thiét bi do 4 bi cAu hoan toan cé thé str dung dé danh gia do bai tron
cda nhién liéu. Néu nhw dd béi tron cha nhién liéu dwoc khuyén céo can nhé hon 460 um khi thye
hién trén thiét bi HFRR thi dbi véi may Bén bi cau dwéong kinh mai mon sé nhé hon 780 pm.
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DONG CO' UEC ECO

MITSUBISHI UEC ECO - ENGINE
ThS.Tran Vin Thang
B6 mén Tw dong Thuy khi— Khoa May tau bién — Trwong Pai hoc Hang hai
Tém tit
Bai bao gi¢i thiéu téng quat vé thé hé dong co UEC Eco clia hang MITSUBISHI.
Abstract
This article introduces about Mitsubishi UEC Eco Engine.
1. Pat van dé
Ngay nay, phan I&n dong co chinh tau thiy c6 xu hwéng trang bi co ciu diéu khién bang
dién — dién t& dé thay thé co ciu diéu khién bang co khi. Uu diém cta co ciu diéu khién nay do
chinh 1a dap &ng diéu khién nhanh, ngoai ra cac hé théng tich hop theo n6é dé phu hop véi tiéu
chuén phat xa khi thai No, trong twong lai cling d& dang hon. Trén co s& d6, nha san xuét dong
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co Mitsubishi cling nghién ctru va giéi thiéu cho chuang ta dong dong co Mitsubishi UEC Eco da va
dang trang bi trén cac tau thay.
2. Dac diém va cau tao ctia dong co Mitsubishi UEC Eco

DPong co Mitsubishi UEC Eco 14 tén chung cla dong dong co c6 diéu khién dién t&r trong
dong UEC, va c6 nhirng tinh nang khac sau day khi so sanh véi loai déng co diéu khién bang cam
thdong thuong.

Trong tiéng anh thuat nglr “Eco” dwoc hiéu nhw sau:

Ecology: Than thién v&i méi trwong. Di véi dong dong co nay su phat xa cla Nox va cac
chét thai trong khi x& déng co’ thap

Economy: Kinh t&. Lwong tiéu thu nhién liéu va diu xy lanh thap. Gia thanh bdo dwéng dong
co thap do tudi tho trang thiét bj 1au

Easy to control: Dé khai thac. Dong co hoat dong 6n dinh khi tai thdp va ma no diéu dong

Excellent condition: tuyét v&i. Hoat dong véi do tin cay cao khi dwece trang bj nhiéu thiét bj
bao dong va bao vé cé cong nghé tién tién.

CAu tric co ban cta déng co dugc nhin thdy trong Hinh 1,noi né dwoc so sanh véi mot
dong co théng thwdng. Bang diéu khién dién — dién tl, ciu truc dong co dwoc don gian hoa rat
nhiéu béng céach loai bd cac bd phan co khi I&n théng thuwdng nhw hé thédng cam nhién liéu va cam
didu khién xa, truc cam va cac banh rang lai. Thay vao d6 né dwoc trang bi mot hé théng thay lwc
duoc didu khién bang dién — dién tl. Theo do, viéc bao tri cac thanh phan co khi nay ciing bi loai
bd va viéc khai thac va van hanh cac hé thdng nay ciing don gian hon.
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Hinh 1. Céu tric co ban cua déng co UEC Eco

Trong hinh 2 ching ta c6 thé hiéu co ban vé cac phan t& diéu khién hé thdng nhién liéu va
déng mé xupap xa. Trong hé théng chung ta thay trwdc cac van dién ti lubn dwoc cp diu thiy
lwc v&i &p suét cao (320 bar). Dé diéu khién lwgng nhién liéu cip cho ddng co cling nhuw viéc déng
mé& xupap xa nguwoi ta dung tin hiéu dién dé diéu khién cac van dién ti.
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Hinh 2. Cdc phan tir diéu khién trong hé théng nhién liéu va déng mé xupap xa
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Hinh 3. Héthéng nhién liéu va déng mé xupap

Trong hé théng nhién liéu (hinh 3), cdu tao ctia bom cao ap ciing giébng nhw cac bom cao ap
trang bi trén cac thé hé dong co trwéc dé nhwng don gidn hon nhiéu. Chinh diéu nay giup thuyén
vién khéng gap kho khan trong qua trinh bdo dwéng. Trong hé théng nhién liéu nay dwoc trang bi
hai van dién tir c6 chirc nang diéu khién lwong phat xa khi thai cta dong co khi tai thay dbi. Co
cau thay déi lwong nhién liéu phun vao dong co dwoc thé hién trén hinh 4. Viéc thay déi lvong
nhién liéu cap cho ddng co theo hai dang dé 1a thay déi & mé clia van chinh va thay ddi ap suét

Accumulating
chamber
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Hinh 5. Hé théng khéi déng
Trong hé théng khéi dong cta dong co “Eco’(hinh 5), van phan phdi khi nén hoan toan
duoc thay thé béi cac van dién tir. Do d6 cAu tao cta hé théng ciing don gian hon nhiéu so v&i
doéng co thé hé truwdc do.
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3. Két luan
Pong co UEC Eco hién nay da va dang I&p dat va khai thac phd bién dwdi tau thay va da
dem lai nhiéu loi ich to I&n cho chi tau. Trong qua trinh khai thac, ngwdi ta cé thé tdng hop mot sé
wu diém clia né nhw sau:
Than thién v&i méi trwdng do ndng dd phat xa NO, va mudi thap;
Lwong tiéu hao nhién liéu thAp hon so vé&i cac dong co thé hé trwdc khi khai thac & ché do
tai twong dwong;
Thei gian bdo dwdng céc thiét bj kéo dai va dong co khai thac 6n dinh & bat ki ché dd tai.
Tai liéu tham khao
[1] Masahide SUGIHARA, Koji EDO and Takuma TANIDA, “Environmental Friendly Two-
stroke Marine Diesel Engine, MITSUBISHI UEC Eco-Engine”
[2] http://mhi-mme-tech-data-ue.cloudapp.net,“UEC50LSE-Eco-B1: Technical Data for IMO
NOx Tier IlI”
[3] UEC Eco — engine training

NHI’NG GIAI PHAP NGAN NGUA S MAI MON NHOM PISTON-XYLANH CUA
MAY CHINH TAU THUY KHI SU’ DUNG NHIEN LIEU LUU HUYNH THAP
SOME SOLUTIONS TO PREVENT THE PISTON-CYLINDER CORROSION OF
MAIN DIESEL ENGINE USING LOW SULPHUR CONTENT FUEL OIL

TRAN TIEN ANH
Division of Fundamental Marine Engineering, Faculty of Marine Engineering
Email: anhtt. mtb@vimaru.edu.vn

Toém tat:

Té chire Hang hai thé gici (IMO) duwa ra quy dinh hoat dong, khai thac tau bién cho thuyén
vién, chu tau, céng ty vén tai bién nham muc dich ddm bao an toan tinh mang thuyén vién
trén tau, khai thac hiéu qua céac trang thiét bj trén tau, va bdo vé moi trurong bién. MARPOL
73/78, céng wéc quéc té duoc IMO quy dinh trong 6 phu luc cda bé luat. Bac biét, quy dinh
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ctia MARPOL 73/78 déi véi cac tau khi chay trén vung bién dac biét (SECA) v6i ham lwong
Ity huynh thép c6 trong nhién liéu khi st dung trén tau bién. Sau ndm 2020, tét ca céc tau
khai thac trén vung bién quéc té phai st dung nhién liéu theo quy dinh véi ham luong luu
huynh thdp 0.50% vé khéi ltong. Van dé nay la quyét dinh réat tich cuc dbi véi viéc bao vé
moi trurong, tuy nhién déi viéc khai théc dong co chinh hién nay né sé lam tdng sw mai mon
nhoém piston-xylanh cta may chinh tau thdy hién nay. Do vay, tac gia tién hanh lam ré céc
quy dinh trong phu luc cda MARPOL 73/78 va dé ctr mét sé gidi phap nham gidm thiéu sw
mai mon nhém piston-xylanh. Két qua bai bo sé Ia tai liéu tham khdo cho sy quan, thuyén
vién, va cha tau trong qua trinh khai thac may chinh tau thdy hién nay.

Twr khéa: Béng co diesel tau thdy, Té chirc hang hai thé gidi, Cong wéc bdo vé mai truong bién,

Nhién liéu lvu huynh thép, Ving bién déc biét.

Abstract:

International Maritime Organization (IMO) has been adopted the regulations on ships
operational activities for seafarers, ship-owners, and shipping transportation companies.
These regulations has been revealed in order to effectively operate and protect the sea
environment. MARPOL 73/78 (International Convention for the Prevention of Pollution from
Ships) has revealed six appendixes. Especially, the regulation on ships sailling Sulphur
Emission Control Area (SECA) with low sulphur content into the used fuel oil. After 2020, all
ships operate on the international ocean have to use the low sulphur content fuel oil with
0.50% m/m. This issue has been given out that is a positive view to protect the sea
environment. However, the corrosion of piston-cylinder will increase for operating the main
diesel engine on vessels. So, the author has been conducting on doing research the
regulations of MARPOL 73/78 and recommending some methods in aim with decreasing the
corrosion of piston-cylinder. The results will be a reference document for officers, crews, and
ship-owners during ships operating process.

Keywords: Marine Diesel Engine, International Maritime Organization, MARPOL 73/78, Low
Sulphur Fuel Oil, Emission Control Areas.

1. Introduction

Marine engines are generally compression ignited two and four stroke diesel engines. From the
point of view of environmental and economical, the Specific Fuel Oil Consumption (SFOC,
measures unit in gram fuel oil per kWh) of the engine is one of the important factors that
contributes to the energy efficiency of ships. On the other hand, the other important factors are the
emissions of other species such as NO,, SO, and PM (Particulate Matter). Some factors depend on
fuel oil quality and some on the combustion process in the combustion chamber of the engines.

The sulphur content in the heavy fuel oil determines the content of SO, in the exhaust gas from
the diesel engine combustion process. In the combustion chamber, the sulphur present in the
heavy fuel oil is being oxidized into the primarily SO,. A much smaller portion, some 3-5% is further
oxidized into SO3;. Together SO, and SO; are called SO,. The cylinder lubrication oil contains
substances that serve to neutralize the sulphur and thus prevent damage from sulphuric acid in the
engine. Only a very small portion of the SOy is thus neutralized into calcium sulphate and is
considered insignificant.

Exhaust gas emissions are often directly related to the impurities contained in fuels that are
being used. High level of sulphur oxides SO, and nitrogen oxides NO, in the emissions of exhaust
gas is an inevitable result of using heavy fuel oil — HFO. Maximum emissions of these oxides are
regulated by IMO (International Maritime Organization). Requirements for reducing SO, emissions
in certain areas of navigation have resulted in using low-sulphur fuel oils in diesel engine operation.
Using HFO with high sulphur contents has become unacceptable after adopting the regulations
brought by Annex VI of the International Convention for the Prevention of Pollution from Ships
(MARPOL 73/78), designating some seas as particularly sensitive areas (Emission Control Areas —
ECAs), and after introducing the monitoring of emissions from ships in ECAs. Maximum allowed
sulphur content in fuel in European ECAs amounts to 0.10% for ships in ports and all inland
waterways across the European Union.

Following the new requirements relate to sulphur content emissions that forced into all ships
when sailing in emission control areas (ECAs) on January 2015, namely that ships trading have to
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use the heavy fuel with a low sulphur content of no more than 0.10%, do not, strictly speaking, alter
the regulatory environment.

However, when using low sulphur content fuel oil will cause some troubles for technical engine
condition.

At the request of California Air Resources Board, following a series of problems that occurred
on ship due to fuel switching after the introduction of regulations on using low sulphur fuel oils
within 24 miles of the California coastline, a research was conducted from 2009 to 2010, according
to the research findings indicated that fuel switching causes:

- Loss of propulsion and operation instability as the engine reduces speed to come to dead
slow or slow astern, resulting in rpm (revolution per minute) fluctuations or stopping the engine,
whereas the engine operation was stable at high rpm;

- Failures to start events, including difficulties in starting the engine or inability to start the
engine due to low pressures in fuel systems, low viscosity of fuel, problems related to high-
pressure fuel pump operation, fuel injection, leakage of oil in the fuel systems, leakage of sealing
rings;

- Inability to reach maximum speed, inability to reserve the engine Ahead/Astern, most
commonly due to pressure of fuel injection;

This article, based on the effects of using low sulphur fuel oil to engine operation, it is
significant to give the method to restrict the negative forces to the engine technique condition when
operation.

2. Literature Review
2.1.Emission Control Areas

The International Maritime Organization (IMO) member states acknowledged the low quality of
heavy fuel oil in the field of connection with the high sulphur content of fuel on boards. Since the
low quality of fuel oil will bring to producing exhaust gas fumes such as SO, that leads to acid rain
phenomenon. So, it is main reason that the most straightway form of reducing acid rain effects is to
life creatures due to change-over high sulphur content fuel oil to low sulphur content fuel oil at
present.

Marpol 73/78, Annex VI entered into force on 19 May 2005. Regulations 14 and 18 define the
method of controlling Sulphur Oxide (SO,) emissions on a global basis and in defined protected
areas called Sulphur Emission Control Areas (SECAs or ECAS).

The aim of the legislation is to reduce SO, emissions from ships to reduce the acidification of
the atmosphere and the resulting acid rain. This is to be achieved by setting a limit on the sulphur
content in marine fuels.

Marpol Annex VI, Regulation 14 requires the following:

-A limit on the sulphur content on any fuel used onboard ship, this must not exceed 4.5%
m/m.

- The sulphur content on any fuel used onboard a ship operating in a SECA must not exceed
1.5% m/m.

- Alternatively, an exhaust gas cleaning system or other approved technological method of
reducing total SO, emissions from main and auxiliary engines and boilers to a maximum of 6.0g
SO,/kWh when operating in a SECA. Controls are also set on effluent discharges from such
cleaning systems.

- Details of the change-over operation from high sulphur fuel to low sulphur fuel when
entering a SECA are to be recorded in a log book and also when changing over to high sulphur fuel
when leaving a SECA for an uncontrolled area. The procedure is to ensure that all fuels exceeding
the 1.5% sulphur limit are flushed out of the fuel system prior to entering a SECA.

Marpol Annex VI, Regulation 18 establishes requirements for the quality, sampling and delivery
of fuel oil and the keeping of bunker deliver note records.

On March 26, 2010, the International Maritime Organization (IMO) amended the International
Convention for the Prevention of Pollution from Ships (MARPOL) designating specific portions of
US, Canadian and French waters as an Emission Control Area (ECA). The proposal for ECA
designation was introduced by the US and Canada, reflecting common interests, shared geography
and interrelated economies. In july 2009, France joined as a co-proposer on behalf of its island
territories of Saint-Pierre and Miguelon, which form an archipelago off the coast of Newfoundland.
The North American ECA became enforceable in August 2012.
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Californian regulations, originally introduced in 2009, require that ocean going vessels burn
distillate fuel, either marine gas oil with a maximum 1.5% sulphur or marine diesel oil with a
maximum 0.5% sulphur within 24 miles of the coast.

These areas were extended on July 15, 2011 to include coastal waters around Puerto Rico and
the US. Virgin Islands as an Emission Control Area (ECA). The US Caribbean ECA became
enforceable in January 2014.

On the other hand, Annex VI regulations include caps on sulphur content of fuel oil when ships
sail on ECAs with the SO, emissions and indirectly, PM emissions. Special fuel quality provisions
exist for SO, Emission Control Areas (SO, ECA or SECA). The sulphur limits and implementation
dates are listed in Table 1 below and illustrated in Figure 1.

Table 1. Marpol Annex VI Fuel Sulphur limits

Sulphur Limit in Fuel (% m/m)
Date
SOy ECA Global
2000 1.5%
4.5%
2010.07
1.0%
2012
3.5%
2015
0.1%
2020% 0.5%

a- Alternative date is 2025, to be decided by a review in 2018
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Figure 1. Marpol Annex VI Sulphur Content Limit

The Marine Environment Protection Committee, session 69™ (MEPC 69) has been adopted on
18™M-22™ April, 2016 about the limit of low sulphur content fuel oil used for marine engines. MEPC
69 has added into some contents such as mandatory system for collecting ships' fuel consumption
data, reduction of Greenhouse Gas (GHG) emissions from ships, establishment of effective dates
for the Baltic Sea Special Area, implementation of the BWM (Ballast Water Management)
Convention, energy efficiency of international shipping, etc [1]. On the other hand, the price of fuel
oil concerns about ship operation cost especially using the low sulphur content fuel oil. Because,
the price of low sulphur fuel oil is higher than other marine fuel oil (HFO, DO). Following that, after
2020 all ships have to use ultra low sulphur fuel oil so as to comply with new regulations of IMO.
So, this research is very significant now for all ships. In addition, the decision about limit of a global
sulphur cap of 0.50% m/m (mass/mass) in 2020 will be applied to all ships.
2.2.MARPOL 73/78, Annex VI (Regulation 14)

The following IMO’s regulations about the International Convention for the Prevention of
Pollution from Ships, 1974 as modified by the Protocol of 1978 (MARPOL 73/78) is one of the most
important international marine environmental conventions. This convention was developed by the
International Maritime Organization (IMO) with a lot of delegates from different nations where have
the diversity of ships and nation’s border lies on the sea.
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SO, and particular matter (PM) emission controls are applied to all fuel oil, combustion
equipment and devices due to both of main engine and auxiliary engine together generate the
harmful gas emission in where contain a lot of other elements not only above ones but also carbon
dioxide, nitrogen oxide, etc.

Among the SO, controls, the level of sulphur content must be controlled in fuel oil varies for
designated emission control area (ECA). The existing controls are in Table 2 below:

Table 2. Controls on the concentration of sulphur content in fuel oil [2]

Effective date Area other than designated | Designated emission control
emission control area area

Before 1 July 2010 4.50% 1.50%

On and after 1 July 2010 J 1.00%

On and after 1 January 2012 3.50% J

On and after 1 January 2015 d 0.10%

On and after 1 January 2020* 0.50% J

*Note: The decision on whether to make 2020 or 2025 as the next control period will be taken in
2018.

Under the provisions of MARPOL 73/78, Annex VI, Regulation 14, the availability of fuel oil to
meet the global 0.50% sulphur content in fuel oil used. It is determined by the Committee in 2018.
Moreover, a Steering Committee (regionally represented by Member States) began reviewing of
the availability of 0.50% sulphur fuel oil under terms of reference agreed at MEPC 68 with a report
submitted to MEPC 70 held in October 2016 [2].

Emission Control Areas

2 Y

%

B

POSSIBLE
PUTUREECA

HECA

Figure 2. The Emission Control Area (ECA)

During the period of session time of MEPC 60 has been held from 22 March to 26 March 2010,
a lot of views were given out by delegates, a proposal has been adopted to amend the MARPOL
Convention by designating the areas within 200 nautical miles from the coasts of North America
and Canada (excluding a part of the areas such as the West Coast of Alaska) as the North
American Emission Control Area for controlling the emissions of NO,, SO, and PM (Particulate
matter) from 1 August 2012 (See Figure 2).

Besides that, IMO (International Maritime Organization) also is given out the latest emission
control regulations about the limit of SO, content exhaust gas emission next time. Annex VI,
MARPOL 73/78, Regulations for the Prevention of Air Pollution from Ships, has been applied since
May 2005.
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MARPOL 73/78 IMO & CARB Fuel-Sulphur Content Limits
Equivalent methods may be wsed as altemative
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Figure 3. The diagram of sulphur content limit in ECAs [3]

The Emission Control Areas (ECAS) is the Baltic Sea, North Sea and English Channel, possibly
Mediterranean in August 2012, 200 nautical mile zone at the US coast; Californian Air Resources
Board (CARB), it is 24 nautical miles of the Californian baseline.

Thus, the sulphur oxides (SO,) limit applies to all vessels in the category of ships with an
engine power output of more than 130kW.

The general international limit on sulphur is reduced from 5% to 4.5% through the 1SO 8217
fuel standard. International Maritime Organization has specified that in the future, this limitation will
be imposed on SO, as well as on other components in the exhaust gas.

Today, ECAs comprise the Baltic Sea, the English Channel and the North Sea, however, more
areas will be added to these in the future.

California Air Resources Board (CARB) has introduced limits on the use of sulphur for
distillates.

Ports in the European Union Area (European Union — EU) includes EU member states,
Norway, the Faroe Islands and Iceland applied the regulations about using the low sulphur content
in shipping transportation industries.

In addition, Ports in Turkey include Istanbul & Marmara, Aegean, Mediterranean and Black Sea
Regions also admit the limit of sulphur content fuel oil in the Emission Control Areas (ECAS).

3. Low Sulphur Fuel QOil

The sulphur content of marine fuel depends on the crude oil fuel and the refining process. In
the combustion process of the engine, sulphur contains into the fuel, mixed with oxide after that
converted into the sulphur oxides. These oxides are corrosive to engine piston liner and must be
neutralized by the cylinder lubricant. If the correct lubricant is used, the sulphur content of marine
fuels is technically not important, but sulphur oxides do have environmental implications. Fuel is the
specification of ISO 8217:2010 that is not necessary for compliance with the regulations in force at
the vessel’s location. IMO sets the limitation regarding the sulphur content of any fuel oil used on
board ships. However, the low sulphur content fuel oil may have a negative impact on different fuel
properties depending on the fuel type. The table 3 below shows the relation between fuel
properties and fuel types.

Table 3. Relation between the fuel properties and fuel types

Fuel properties Fuel types
Low viscosity MDO
Lubricity MGO/MDO
Acidity MGO/MDO/HFO
Flash point HGO/MDO/HFO
Ignition and combustion quality HFO
Increased catalytic fines HFO
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Low-sulphur fuel oil that generally complies with the regulations mentioned above includes
Marine Gas Oil (MGO) defined as DMA grade, DMX grade or DMZ grade, and Marine Diesel Oil
(MDO) defined as DMB grade in ISO 8217. Especially, the ultra low sulphur fuel oil (ULSFO) is a
new fuel type with sulphur content of no more 0.10% (m/m). It is not traditional distillates, but
blended products are from refinery streams that have not previously been utilised extensively in

marine fuel oils [4]. These main properties of fuels above are introduced in Table 4.
Table 4. Main properties of fuel oil defined in ISO 8217 (2010) [4]

MGO MDO
Grade DMX DMA DMZ DMB ULSFO
Sulphur content % (m/m) max. 1.00 max. 1.50 | max.1.50 | max. 2.00 max. 0.10
Viscosity at 40°C (cSt) min. 1.40 min. 1.50 min. 3.00 min. 40
max. 5.50 max. 6.00 | max.6.00 | max.11.0 max. 75
Flash point (°C) min. 43 min. 60 min. 60 min. 60 min.70

The characteristics of ultra low sulphur fuel oil (ULSFO) differ completely compared with types
of fuel MGO and MDO. There are some other characteristics of fuel oil but in Table 4 only uses the
main characteristics include the sulphur content, viscosity at 40°C, and flash point of fuel oil. In
reality, the ultra low sulphur fuel oil is suitable to use low sulphur fuel oil for vessels with
advantageous characteristics.

- The ultra low sulphur fuel oil (ULSFO) is used both main diesel engine and auxiliary

engines on vessels.

- The comparison of ULSFO with higher sulphur fuels including LSFO (low sulphur fuel oil)

1% S and HSFO (high sulphur fuel oil) 3.5% S about viscosity then ULSFO is higher and
will be expected with DMA (Table 4).
- ULSFO has a good iginition properties compared with higher low sulphur fuel oil with flash
point (>70°C).
4. Solutions to Restrict from Affectation of Using LSFO

Following the operation experience associates with the properties of the low sulphur fuel oil. To
use the low sulphur fuel oil for marine diesel engine has caused the corrosion between piston-
cylinder liner component due to the cylinder liner lubrication oil with low BN (Base Number). It is
primarily obtained from stationary engines, operating at 100% load and 100% rpm in high ambient
conditions.

4.1. To Provide the Appropriate Lubrication Oil Quality

Using of low sulphur fuel oil for marine diesel engine will be momentum for causing the

sulphuric acid (H,SO,) in the combustion chamber. This process is made from the progress chain

in Figure 4.
[0,) [O] [H,0]
S > SO, > SO, < > H,SO,
Fast Slower
100% 03-7%
conversion conversion

Figure 4. Chemical conversion of sulphur to sulphuric acid

To neutralise the acid generated, the cylinder liner lubrication oil must contain alkaline
components by mean of using calcium salts. Normally, the Base Number (BN or TBN) is a
measure of the cylinder liner lubrication oil’s ability to neutralise acid because the higher BN, the
more acid can be neutralised.

So the Base Number (BN) is very important parameter in controlling the corrosion on the
cylinder liner surface. To control corrosion is not avoiding corrosion so it is important to ensure the
proper tribology needed for creation of the lubrication oil film. It the neutralisation of the acid is too
efficient, the cylinder liner surface has a risk of being polished. It is leading to the lubrication oil film
damaged and the risk of the scuffing increases.
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On the other hand, operation of the engine with an unmatched BN/ fuel sulphur content could
increase the risk of either scuffing or excessive corrosive wear.

To make a comparison between using of the different BN lubrication oil for the cylinder line with
the same type of low sulphur fuel oil.

< ' <

1.6 mm 1.6 mm
‘Open’ graphite structure with good ‘Closed’ graphite structure with reduced
tribological abilities tribological abilities
Figure 5. Cylinder liner surface with BN40 Figure 6. Cylinder liner surface with
BN70

Like as Figure 5, Figure 6, it is used the different BN lubrication oil will make the changeable
graphite structure on the cylinder liner surface. By using of BN40O lubrication oil will create the
‘Open’graphite structure with good tribological abilities in contrast to using BN70 lubrication oil has
the ‘Closed’ graphite structure with reduced tribological abilities.

It is essential for a good cylinder condition and performance that keeps an ‘open’ graphic
structure on the cylinder liner surface so that a hydro-dynamic oil film is always kept between the

piston-rings and cylinder walls at all times.
"\
4 \ BN 81 to BN
B use for S > 2.5%

B\Q\\N BN 70 to BN 80
BN 40 \V

» |

BN 1
1 January 2015 ECA limit 0.10% S| |MARPOL Annex VI limit 3.50% S ’l
1 | 1 | 1 | ]

BN
0.0 0.1 0.5 1.0 1.5 20 25 3.0 3.50 40

Fuel sulphur content in % m/m
Figure 7. Different types of BN Lubrication Oil corresponding to the sulphur content fuel oil

~2

Therefore, it runs on low sulphur fuel oil that is considered more complex due to the
relationship between liner corrosion and scuffing resistance, dry lubrication properties from
elements in the fuel (or lack of same), the interaction between the BN in the cylinder oil and the
detergency level, possible sulphur of alkaline additives, the piston ring pack, etc.

The appropriate operation of diesel engine is very important especially when it operate at the
low sulphur fuel oil. Due to the selection of the low BN cylinder liner lubrication oil is carried out
carefully. In a result, to ensure the reliable operation of diesel engine, the article provides with the
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type of BN cylinder liner lubrication oil corresponding to the diversity of sulphur content in heavy
fuel oil when the ship sails at the different areas following MARPOI's Regulations.

Area 1: 0.1% < sulphur content < 0.5% m/m: Cylinder liner oil at feed rate to prevent the
excess piston crown and top land deposits.

Area 2: 1.5% < sulphur content < 2.0% m/m: It is regulated to permit operation less than 48
hours only. Increase in cylinder liner oil feed rate if it is necessary for safe BN to prevent cylinder
liner and piston ring corrosion. In the other case, check scrapedown BN and check rings to ensure
adequate alkalinity.

Area 3: 1% < sulphur content < 1.5% m/m: It is permitted for diesel engine operation less
than 48 hours only. To provide the cylinder liner lubrication oil at feed rate to minimise piston crown
and top land deposits.

Area 4: 2.0% < sulphur content < 2.5% m/m: It is injected to the cylinder liner lubrication oil
at feed rate to prevent the excess of piston crown and top land deposits.

Absolute

0 0.5 1 1.5 2 2.5 3 3.5 B 45

Sulphur %
Figure 8. Use of BN40, BN50, BN60 and BN70 for cylinder liner lubrication oil
In Figure 7 and 8, it is recommended for using the BN40-BN70 for cylinder liner lubrication oil
at feed rate of large bore. High top-land engines like as a function of the low sulphur content fuel oil
selected.
4.2. To Equip the Cooler in the Fuel Oil System

Aut. de-aerating valve I

| —]T IT
|

Venting tank l 1 | !

I
T~ T S
(L ~ - Diesel
Heavy fuel oil oil
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= - ~
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Overflow valve
Adjusted to 4 bar

—Dik————4
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Main 8 1
engine _
KX Lol ozad basad Febosadd
Circulating Supply pumps

& pumps
Full flow filter

Steam
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Condensate
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Figure 9. Fuel oil system with fuel oil cooler
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The fuel oil viscosity is very important because it decides the ignition quality of fuel oil in diesel
engine combustion chamber. Since the main engine must change-over to low sulphur fuel oil when
the ship sails into the Emission Control Areas (ECASs) with low viscosity. So, the best method has
solved this problem that equips the cooler in the fuel oil system.

It is necessary to instant cooler in the fuel oil system in order to maintain the required viscosity

at the engine inlet fuel oil. (Figure 9)
Fuel Temperature vs Viscosity

-
-
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1.5 ¢St
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-
n
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NOT GOOD /
Fuel below 2cSt

MAN Diesel & Turbo does not recommend to operate the 2.0cst

engine on fuel with viscosities lower than 2 cSt

100
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Figure 10. Fuel oil temperature and viscosity

On the other hand, the hydrodynamic characteristics of fuel oil is completed depend on the fuel
oil temperature and fuel oil viscosity. The fuel oil system contains supporting equipment like as
pumps (transfer pump, supply pump, booter pump, fuel oil pump, etc), filters, heaters and coolers.
So it is necessary to concern about the fuel oil viscosity. In this article, it describes the depend
between the fuel oil viscosity and temperature in Figure 10. It is useful to ensure the appropriate
temperature of fuel oil flows in the system.

In where, the horizontal axis shows the fuel viscosity in cSt. Its value is taken in the bunker
analysis report. In the case of temperature of the MGO (Marine Gas Oil) is below the lower blue
curve at engine inlet, the viscosity must be above 3 cSt.

Furthermore, the black thick line shows the viscosity at reference condition at 40 degree
centigrade according to ISO 8217. Minimum viscosity for marine distillate DMX, DMA, DMB and
DMZ are indicated.

Moreover, there are a lot of factors influence the viscosity toletance during the engine operation
during of the time from the beginning start point to the normal operation. They include into engine
condition and maintenance, fuel pump wear, engine pump wear, engine adjustment, actual fuel
temperature in the fuel system, human factor, etc.

Finally, following the operational experience on many different ships, the circulation and supply
pumps depend completely and decide the fuel oil system operation effectively due to some pumps
maintain the viscosity of at 5 ¢St which is far from the 2 cSt specified at engine inlet when operation
on distillate.

5. Conclusion
In this article, the new regulations for sea environment protection has been introduced
through IMO and MARPOL 73/78 for all vessels operate on speacial areas (ECAs). Especially, the
IMO decision of 0.50% m/m sulphur content limit in marine fuel oil after 2020 is definite data and no
further decision on the date will be happened. So, some methods have been represented including
the use of appropriate lubrication oil quality for diesel engine on ships, installing the cooler in fuel
oil system. This research will be meaningful solutions for all ships to comply with new regulations
when sailing on ECAs. Hence, the article results will be fundamental for next researches of author.
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HE THONG XU LY NUO'C BALLAST TAU FORTUNE SYMPHONY

BALLAST WATER MANGEMENT SYSTEM OF M/V FORTUNE SYMPHONY
Th.S. Nguyén Hiru Diing, Th.S. Nguyén Minh Birc
B6 mon Co s& may tau — Khoa May tau bién
Tém tat

Bai béo gi6i thiéu gidi thiéu hé thdng xi& ly nwéc ballast hdng Techcross duoc 1dp dudi tau
M/V Fortune Symphony do céng ty UMMS quan ly.

Abstract

This paper introdues the Techcross ballast water management system installed on M/V
Fortune Symphony that is managed by UMMS.

Key words: ballast water management system, organisms, ship.

1. Dat van dé

Cong woc Quéc té vé kiém soat va quan ly nwdc dén va can nuwéc cla tau (The
International convention for the control and management of ships' ballast water and sediments —
BWM convention) da dworc té chirc hang hai Quéc té (IMO) da thong qua nadm 2004 va chinh thic
c6 hiéu lyc tr ngay 8/9/2017 nham diéu chinh hé théng quan ly nwéc ballast (BWMS) va gidm
thiéu nguy co 1ay lan cac sinh vat thy sinh cé hai. Déi véi cac tau déng méi hién nay, hé théng xd
ly nwéc ballast phai tuan theo tiéu chudn x& ly nwéc ballast (Regulation D-2) [1] clia cong wéc.

2. Hé théng xtr ly nwéc ballast tau Fortune Symphony [2]

Hé thdng x& ly nwéc ballast tau Fortune Symphony dwoc hang Techcross (Techcross’
Electro-Cleen™ System - viét tit 1a ECS) phat trién va san xuét, tich hop cong nghé dién phan
nhdm loai bd cac loai sinh vat bién cé nguy co gay hai cho hé sinh thai dai dwong phu hop véi cac
quy dinh cGa IMO. C6 bdn co ché khir trung trong qua trinh dién phan ECS: tao gbc hypochlorite
(ClO-) két hop véi hiéu ng dién giat va gbc tw do hydroxyl (OH-), ORP (qua trinh oxy héa khir),
va clo dw. Trong d6, qua trinh tao gbc hypochlorite (CIO-) va gbc tw do hydroxyl (OH-) v&i qua trinh
oxy héa khtr dé loai bd sinh vat gay hai cé trong nwéc ballast con Clo dw ngan ngtra sinh vat gay
hai tai sinh trong cac két ballast. ECS st dung hé théng trung hoa tw dong la ANU dé trung hoa
nwéc da xr ly trong cac két ballast, lam gidm gia tri TRO (Téng dw lwong chat oxy héa) dwéi 0,2
mg/L truwéc khi xa dé khoéng l1am anh hwéng téi méi trwong bién.

2.1. So do hé théng

@ 2
@

2

@ ! TRO sensor Unit
P ower Distributor | Gas Detector Serwsor
E quigenent 2

®
Auto Neuralzation
Unit

Control PC

Hinh 1. So' dé hé théng quan Iy va kiém soat nwéc ballast Electro-cleen™ system
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* Cac bo phan chinh cla hé théng:

1. Electro Chamber Unit (ECU) — Budng dién phan: khir tring sinh vat bién béng cach san
xuét hypochlorite (Clo-) qua dién phan trwc tiép:

2. Power Distribution Equipment (PDE) — TG phan phdi dién: cung cép dién &p
AC220~440V dén céac bd phan khac nhau trong ECS, dong thoi diéu khién két néi gitva cac bd
phan.

3. Control PC (CPC) — May tinh diéu khién: la mot may tinh chinh bao gém man hinh HMI
(Human Machine Interface - Giao dién ngudi may) dé hién thi trang thai hoat dong, diéu khién cac
lénh va cung cap thong tin vi tri.

m ,,,,,,,,,,,,, 1.Top Message 15. Power Button
& -
| ECS is ready. Start up the Ballast operation. }" I
il sTeo Wl PORT
. Ballast d el pping
3. PDE Mainaia) _ Mainviv) i
LD PR 2 e N e TTR— roRT @ =cuma———
T : )
X - —— | ™ | 14.ECU
{ FMUImam) FMUZmam) |
[ —1occ | —1s00 T
E FTS1¢C) FTS20C) E . ANU H . TSU
- — 3 e,
| cosuel i g & ! ~ \
e | el oo 13.TsU
INJECTIONS1  INJECTIGNSZ | |

o o
a=EE T ==

[ ECU Selection hcI [ I'.‘IA_' e
5. ECU Selection - e
EST -l ® o

6. HMI Select Status
7. Logo & Version _ STA
' eﬂ:ncﬂ:ss
,,,;"- 9. Stop Button ,,,,"I 10. Menu Button ,,,;"I

Hinh 2. Man hinh HMI

4. TRO Sensor Unit (TSU) - Khéi cdm bién TRO: do ndng dd TRO (Total Residual Oxidant
— Téng dw lwgng chéat oxy héa) dwoc tao bdi ECU trong qua trinh bom nwéc vao dén tau, ddng
thdi do ndng do6 TRO clia nwéc da dwoce xir ly trwde khi thai ra bién dé& cung cép tin hiéu cho ANU
trung hoa.

5. Auto Neutralization Unit (ANU) - Khéi trung hoa tw déng: trung hda nwéc da dwoc xi ly
trwéc khi thai ra. ANU dwoc thiét ké dé tw dong diéu chinh mét lwong dung dich trung hoa thich
hop theo két qua do TRO cla TSU.

6. Flow Meter Unit (FMU) — Lwu lvgng ké: Do lwu lwgng nwédc ballast trong dwdng 6ng.
Lwu lwong do dwoc dwoc dung dé didu chinh ngudn dién.

7. Fresh water Temperature Sensor (FTS) — Cam bién nhiét dd nwéc ngot: Do nhiét do
nwéc lam mat cap té¢i bd chinh lwu trong thei gian thuc.

8. Conductivity Sensor Unit (CSU) — B6 cam bién do dan dién: Do dd dan dién cla nwéc
bién di qua ECU khi bom nwéc ballast vao.

9. Gas Detection Sensor (GDS) — Cam bién do khi: Do khi Hydro dwoc sinh ra khi dién
phan va phat hién ro ri khi Hydro c6 thé xay ra.

10. T-Strainer - Phin loc chi¥ T: Bao vé céc dién cwc khdi cac chat bén ngoai va cac loai
vat I&n trong nwée ballast.

Ngoai ra trong hé théng con cé dwdng nwéc ngot lam mat cho PRU (B6 chinh nguén — bén
trong ECU) cung v&i sinh han va két nwéc ngot.

2.2. Nguyén ly hoat déng

* Qua trinh bom nwérc ballast vao

Nuwéc ballast chdy vao dwdng éng ballast clia tau bang cac bom ballast qua cac hop van
thong bién. Nwéc bién vao dwoc khir trung béng ECS (dwoc kiém soat bdi CPC), va nuwéc da khir
trung van con trong cac két ballast cho dén khi né dwoc thai ra.
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Hinh 4: Qua trinh bom nwéc ballast ra

Chét trung hoa (Natri hyposunfit — Na,S,05) sé& dwoc dwa vao voi ti 1& toi da & giai doan dau
clia qua trinh bom nwéc ballast ra. Sau d6 lwong chat trung hoa phai dwoc diéu chinh dé& ndng do
TRO c6 thé nhé hon 0,2 mg/L.

2.3. Van hanh

Hé thdng dwoc van hanh bang may tinh diéu khién théng qua man hinh HMI. C6 ba ché do
khai thac hé thong:

- Bom nuérc ballast vao (Ballasting operation);

- HUt nuwéce ballast ra (Deballasting operation);

- Hut khé (Stripping operation).
O mbi ché dd khai thac cé cac buwdc riéng, bao gébm thao tac bat ngudn cac thiét bi, déng/mé cac
van lién quan hay khéi déng bom. Khi ché do nao da san sang thi trén ddu man hinh sé hién thi
dong trang thai: “ECS is ready. Start up the Ballast operation/ Deballasting operation/ Stripping
operation”. Sau dé ngudi khai thac 4n nat “START” trén man hinh dé khéi dong hé théng.

2.4. Bao dwong, stra chiva

T4t ca céc thiét bj trong hé théng déu phai dwoc tién hanh kiém tra thuwdng xuyén va dinh ky
theo khuyén cdo clia nha san xuét, bao gébm ca viéc bé sung, thay thé cac loai hdéa chat. Tham
khao “ECS manual” dé cé théng tin cu thé.

3. Két luan

Hé thdng xt ly nwéc ballast dwoc gidi thiéu trén 1a hé thdng dién hinh theo phwong phap x
ly héa hoc. Do khuén khd bai bao c6 han nén chwa néu dwoc cu thé quy trinh van hanh, bao
dwdng, stra chira cling nhw cac sy ¢ thwong gap. Cac quy trinh va théng tin chi tiét dwoc thé
hién trong “ECS manual” ca hé théng.

Tai liéu tham khao

[1] International convention for the control and management of ships' ballast water and
sediments, 2004, IMO.
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UU NHU'Q'C BIEM CUA MAY NEN DANG XOAN OC VO'I MAY NEN PISTON
TRONG KY THUAT LANH
COMPARISON OF SCROLL COMPRESSOR AND RECIPROCATING

COMPRESSORS IN REFRIGERATION AND AIR CONDITIONNING
Th.S Vii Anh Tuén
B6 mén Tw dong thiy khi- Khoa may tau bién
TOM TAT
Bai bao chi yéu gidi thiéu két ciu, nguyén ly I[am viéc cia may nén dang xoan, tir d6 phan
tich cac wu nhwoc diém cla né véi dang may nén piston truyén thdng trong ky thuat lanh va diéu
hoa khoéng khi.
ABSTRACT
This paper mentions about the construction of scoll compressors, how they work and the
comparison of hermatic scroll compressors and reciprocating compressors.

KET CAU MAY NEN DANG XOAN OC
Cau tao

May nén dang xo0an 18 may nén kin hoan toan, toan bd dong co va may nén duwoc dat
trong mot block kin. Day 18 mét dang may nén cé cdng nghé ché tao tién tién, cé nhiéu wu diém
vuot troi So véi may nén piston truyén théng.

Hinh 1. C4u tao mét mdy nén dang xodn cua hdng Bitzer[1]

1. Bia 16 xo tinh; 2. Bia 16 xo dong; 3. Khoang day; 4. Puong 6ng day; 5. Vi tri 1ap cdm bién nhiét;
6. Van mot chiéu; 7.Phin loc hat; 8. Budng éng hat; 9. Vé; 10. Pong co dién; 11. Dau bai tron; 12.
Kinh nhin d&u trén vé (phia mé&t sau may nén).

Nguyén ly lam viéc

May nén dang xo&n gbém cé hai dia 6 xo ¢6 hinh xoén éc giéng nhau l6ng vao nhau, dia
dong dworc b tri phia dwéi va dwoc dan dong bdi ddng co dién théng qua khép ndi léch tam, dia
tinh phia trén va dwoc cb diinh véi vé may nén.

Do bé mét 16 xo cla hai dia tiép xic v&i nhau tao ra cac khéng gian ma thé tich cta ching
c6 thé thay ddi dwoc khi dia dong quay. S thay ddi thé tich nay tao nén qué trinh hat day cta may
nén.
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Hinh 2. Nguyén ly lam viéc cta mdy nén dang xoan [1]
Khéng gian tao béi hai dia 16 xo cé thé tich gidm dan khi di chuyén dan t¥ ngoai vao dan
t&i tam dia. O tam dia tinh 1a dwong dan lén khoang day, tir day hoi cong chat dwoc nén sé dira
khdi may nén theo dwdng dng day.

DANH GIA WU NHU'Q'C PIEM CUA MAY NEN DANG XOAN OC VO1 MAY NEN DANG PISTON
TRONG KY THUAT LANH

Wu diém

Hiéu suét hoat déng cao hon;

Theo nhw biéu d4 hinh 3, hé théng trang bi may nén dang xoén &c c6 ndng suét lam lanh cao hon
soov(yi ndng suét Iam lanh cla hé thdng trang bi may nén piston & cuing nhiét d& ngung tu 30°C va
35°C [2].

5.0 3.0

4.0 1

COP [-]

Cooling/Power [kW]

— Cooling - Te 30°C, Te -5°C Reciprocating Compressor
1.0 4 * Cooling - Te 30°C, Te-5°C Scroll Compressor + 22
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o COP - Te 30°C, Te -5°C Scroll Compressor
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Hinh 3. So sé@nh hiéu suéat lam viéc cda hé théng st dung hai loai mdy nén véi cung nhiét dé bay hoi (-
5°C) va nhiét dé ngwng tu (30°C)
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Hinh 4. So sdnh hiéu sudt lam viéc cda hé thdng stz dung hai loai mdy nén véi cung nhiét dé bay hoi
(0°C) va nhiét dé ngwng tu (35°C)

Trong hai trwéng hop nhiét dd binh ngwng, hé théng trang bi may nén dang xoén co hiéu
suét cao hon khoang 5% v&i nhiét dd ngwng tu 30°C, khoang 10% v&i nhiét dd ngung tu 35°C.
Khéng ton tai diém chét nén cé thé lam viéc véi vong quay dong co lai Ién. Do dé, kich thuwéc may
nén cé thé nhé hon may nén piston cling cong SUAt:
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Nhiét d& cudi qua trinh nén nhé hon nén van dé lam mat cho may nén sé tét hon.
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40.0 —~Discharge Temp. - Tc 30°C Reciprocating Compressor

o Discharge Temp. - Tc 30°C Scroll Compressor
-o- Discharge Temp. - Tc 40°C Reciprocating Compressor
s Discharge Temp. - Tc 40°C Scroll Compressor
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= =)

(=

T
=
(28] vy
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Hinh 5. So sanh nhiét dé cudi qua trinh nén [2]

Theo biéu d6 hinh 5 bén trén cho thay, nhiét do cudi qua trinh nén ddi may nén dang xoan
nhé hon trung binh 11,3°C (25%) & nhiét dd ngwng tu 30°C va twong tng 10,5°C (20%) & nhiét do
ngwng tu 35°C.

Tudi tho va dd tin cay cao;

May nén dang xoan cé thé lam viéc véi mét lwong cong chét 16ng nhat dinh, do vay it nhay cam
v&i chét 16ng hon so v&i may nén piston.

Trong may nén dang xodn khéng cé cac chi tiét chuyén déng quan tinh nhw piston, klape trong
may nén piston nén dd én va dé rung déng nha.

Nhwoc diém

Cong nghé ché tao phirc tap. Ly thuyét nguyén ly ctia dang may nén nay ra doi rat lau nhwng chi
t&i khi cong nghé vat liéu phat trién, viéc ché tao cac chi tiét quan trong ctia may nén nhw cb truc
léch tam va cac dia 1 xo,... thwc hién dwoc da tao nén sy phat trién ctia dang may nén nay.

Gia thanh dau tw ban dau Ion.

KET LUAN

Do cé nhiéu wu diém nhw phan tich & trén clng v&i sw phat trién ctia cong nghé nén may
nén dang xoan ngay cang dwoc st dung nhiéu trong dan dung va céng nghiép véi cong suat nhd
va vira.
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TRO’ LANH DE TIET KIEM CHI PHi BIEN NANG CHO CAC HE THONG
PIEU HOA CONG SUAT LON
COLD STORAGE FOR COST SAVING OF POWER ENERGY IN
LARGE CAPACITY AIR CONDITIONING SYSTEM

ThS. Vi Birc Anh
B6 mén tw déng thay khi — Khoa M&y tau bién
TOM TAT
Bai b&o gi6i thiéu gidi phap tiét kiém chi phi dién ndng cho cac hé théng diéu hoa khéng khi
céng suét 16n, dac biét la hé théng diéu hoa water chiller théng qua tri¥ lanh. Néi dung dé
cép dén gidi phap, cong nghé va nhing két qua tinh toan déanh gié hiéu qua khi tri lanh. Két
qua tinh toén va danh gia la co sé& cho nhing quyét dinh déu tw hé théng tri lanh cho céc
doanh nghiép dang vén hanh cac hé théng diéu hoa cong suét 16n.
ABSTRACT

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 35 - 11/2018 96



This paper introduces a cost-effective solution for large capacity air conditioning systems,
especially cold-water chillers. Content refers to the solution, technology and the results of
calculating the efficiency of cold storage. The results of calculations and evaluations are the
basis for investment decisions for refrigerated storage systems for companies operating
large capacity air conditioning systems.

1. Pat van dé

Chi phi dién n&ng chiém mét phan dang ké trong téng chi phi ciia cac doanh nghiép dac
biét la cac khach san, trong d6 chi phi cho van hanh cac hé thdng diéu hoa khong khi chénh léch
gia dién glua gi® cao diém va thap diém la 3.936,9d/kW/h chiém ty lé Ion nhét. Do d6 giam chi phi
dién nang st dung didu hoa khong khi trong gio' cao diém co y nghta rat quan trong déi véi hau
hét cac doanh nghiép va g|a| bai toan thiéu dién vao gi® cao diém cho nganh dién lyc Viét Nam.
Dé gidm chi phi dién nang diéu hoa nguwoi ta st dung nhiéu giai phap khac nhau, trong do trir lanh
la mét trong nhirng gidi phap mang lai hiéu qua cao. Tri lanh la hinh thirc khong st dung lanh trwc
tiép t&r may lanh khi van hanh, ma st dung mot chét trung gian cé kha nang trir lanh 1&n dé tich triv
lanh va khi can thiét sé& giai phong dé lam mat.

Bai bao nay gi¢i thiéu gidi phap trir lanh nhé& nwéc da. Uu diém cha nwédc da la kha nang
tri¥ lanh cao, hon ni*a nwéc 1a mdi chat c6 nhiéu tinh chat nhiét dong thuan loi.

2. Giai phap triv lanh tiét kiém ning lwong
2.1. Cong dung cua trir lanh

Dbi voi cac hé thdng diéu hoa khong khi Ién, viéc trir lanh 1& mét giadi phap quan trong
nham giam chi phi nang lwong do cac nguyén nhan chinh sau day:

* Tri# lanh c6 thé giam céng suéat hé thdng |dp ddt : Cong suét 1ap dat ciia mot hé théng
diéu hoa dwoc chon dwa vao cong suét cwc dai trong ngay cong thém hé sbé an toan. Thwéong
codng suat cuc dai kha Ién so véi cong suét trung binh. Khi tri» lanh sé& gép phan san bang phu tai
giam dwoc chi phi dau tw.

* Tri# lanh trénh dwot gio cao diém

Nhu cau s dung diéu hoa thwong roi vao thdi gian st dung dién cao diém trong ngay va
vi thé gia thanh tién dién rat cao. Khi chay trir lanh cé thé chon thei gian van hanh vao ban dém,
tre 1a thoi gian cao diém dé gidm gia dién nang tiéu thu, gop phan khac phuc tinh trang thiéu dién
mua hé cla québc gia.

* Tri# lanh cho phép chay mdy vao thoi diém mdy lam viéc hiéu qua nhat:

Hiéu qua lam viéc cla may diéu hoa phu thudc nhiéu vao diéu kién moi trwong. Khi nhiét
dd bén ngoai cao thi hiéu qua thap va ngwoc lai. Tuy nhién, thuc t& nhu cau si dung diéu hoa lai
roi vao thoi diém tiét tréi bén ngoai ndng nhét, chinh 1a thdi diém may [am viéc kém hiéu qua nhat.
Khi chuyén sang trir lanh hé théng hoat dong chd yéu vé dém, khi nhiét d6 ngoai trei thap nhat
trong ngay nén hiéu qua lam viéc cao.

2.2. So do triv lanh

OIL SEPARATOR

CONDENSER

COLD STORAGE

jsze. -

COMPRESSCOR

3 EVAPORATOR (7

|
L %4—@%

Hinh 1: So’ dé tri¢lanh hé théng diéu hoa water chiller [1]
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Trén hinh 113 so dd trir lanh clGa hé théng lanh may diéu hoa khong khi water chiller. Trén
so d6 nay, st dung lai hé théng lanh clia may dé triv lanh vao bé chira nwéc da. Khi can didu hoa,
nwéc sé dwoc bom vao bé trao dbi nhiét véi nwédc da va lam lanh dén nhiét do khoang 7°C va dua
dén cac FCU dé 1am lanh khéng khi.

Qua trinh tri lanh thyc hién vao ban dém (gio thap diém) va qua trinh giai lanh dé diéu
hoa thwc hién vao Itc c6 nhu cau.

3. Panh gia hiéu qua trir lanh
3.1. Giam chi phi dau tw

Do rat nhiéu nguyén nhan ma phu tai diéu hoa trong ngay luén thay dbi. Cu thé 1a do thay
ddi blrc xa mét trdvi, do nhiét dd ngoai troi thay ddi, do lwong ngudi vao ra thay déi, do nhu ciu st
dung may mac thiét bj thay ddi vv... Trong trwdng hop khong trir lanh, nha dau tw bat budc chon
may theo phu tai cwe dai trong ngay, gia tri nay tuy thudc vao dbi twong cu thé cé thé I&n hon gia
tri phu tai trung binh 30 - 40%. Khi tri lanh, cé thé thwc hién gidi phap san bang phu tai mét cach
dé& dang va nhw vay, khéng nhéat thiét phai dau tw hé thdng cé cong suét qua Ién. Nhe vay gidm
dwoc chi phi dau tw.

3.2. Hiéu qua khi tranh dworc gi® cao diém

Theo sb liéu nganh dién lwc thdi diém trong ngay duwoc chia ra : gid binh thwong, gid cao
diém va gi¢ thap diém. Trong dé dbi v&i ngay binh thwdng cé 13 gi® binh thwdng, 5 gid cao diém
va 6 gio thp diém. Pon gia tién dién twong (ng cla cac gid nay chénh léch nhau rat Ién phu
thudc vao ddi twong st dung dién.

Vi du nhuv mét t& may didu hoa khéng khi water chiller cong suét lanh 100 Ton (twong
dwong v&i 100 phong) co téng cong suét dién nang la 110 kW, trung binh chay trong mét ngay lién
tuc hét 2640 kWh dién. Di v&i ho kinh doanh va cép dién ap dwai 6 kV thi gia thanh cho & bang
duwdi day.

Bdng 1: Gid dién theo gior déi véi hé kinh doanh, cap dién dp dwéi 6kV

Gio trong ngay Thap diém Binh thwong Cao diem
Dbon gia, dong/kWh trwéc 1412 2320 3991
thue ' ' )
} Chi phi dién néng T, Triéu/ngay

7.0

60| L

5:0 B A .. :a ,,

4.0 | [t

3.0 et

20| .,4 A,:. ‘

1.0 | A

O:O " & =

Khong trix lanh Co trix lanh

Hinh 2: Chi phi dién nang khi khéng trir |anh va tri# lanh (mdy 100 Ton)

Theo biéu gia tién dién néu trén thi té may diéu hoa néu chay binh thwong sé phai tré 6,44
triéu tién dién trong mot ngay, con néu van hanh theo gidi phap tri lanh chay vao gi¢ thap diém thi
hang ngay chi tra 3,73 triéu, tic chi con 58%. Tl d6 mai thdy trung binh hang ndm mot may 100
Ton chay theo gii phap trir lanh cé thé tiét kiém gan 500 triéu dong.
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3.3. Hiéu qua do diéu kién van hanh thay déi

Khi chuyén tlr van hanh ban ngay sang van hanh trir lanh ban dém nhiét d méi trwdng
gidm gép phan nang cao hiéu qua lam viéc cta hé théng. D& danh gia anh hwéng cta nhan td nay
bai bao tién hanh phan tich danh gia anh hwéng cta hé sb 1am lanh ¢ va ndng suét Iam lanh don vi
0o (kJ/kg) clia hai méi chat st dung phd bién trong diéu hoa khéng khi 1a R22 va R407C. Két qua
cho & cac bang va cac hinh

Bang 2: Hé sé lanh gry,

t,°C Nhiét dé ngwng tu t,, °C
30 35 40 45
-15 4,66 4,07 3,58 3,17
-10 5,45 4,71 4,10 3,61
-5 6,47 5,51 4,74 4,13
0 7,84 6,54 5,55 4,77
Bang 3: Hé sé lanh gg4o7c
t,.°C Nhiét dé ngwng tu t,, °C
30 35 40 45
-15 4,54 3,93 3,42 2,98
-10 5,32 4,55 3,93 3,41
-5 6,33 5,34 4,56 3,92
0 7,68 6,36 5,35 4,54

30 35 40 45
Hinh 3: Swphu thuéc cda hé sé lanh ¢ vao nhiét dé ngwng tu t, (& t, = -10°C) [2]

Bang 4: Ning suét lam lanh don vi q,, kJ/kg

Méi Nhiét dé ngwng tu t,, °C

chéat 30 35 40 45

R22 162 156 150 143
R407C 168 159 150 141
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Hinh 4: Swphu thuéc cda g, vao nhiét dé ngwng tu t, (& t, = -10°C) [2]

T cac két qua tinh toan trén hinh 3 va 4 cho thay khi nhiét do ngoai troi tang, nhiét do
ngwng tu mdi chat tang theo va lam gidm hé sé lanh va nang suét lanh riéng mot cach danh ké,
binh quan khi nhiét d6 ngung tu tdng 10°C thi hé sb lanh gidm 25% va nadng suét lanh riéng giam
10%. T d6 ta thay dwoc thdi diém van hanh hé théng lanh Ia rat quan trong.

Két qua phan tich dbi vé&i nhiéu méi chat khac nhw R134a va R410a ciing cho két qua
twong tw.

4. Két luan
T cac két qua tinh toan va phan tich cé thé rat ra cac két luan sau day:

- Tri¥ lanh cho céc hé théng didu hoa cong suét Ién gép phan gidm dang ké chi phi dau tw
va van hanh cac hé théng diéu hoa khong khi

- Khi tri lanh chi phi van hanh gidm dang ké nh& van hanh hé théng lanh vao gi¢ thap
diém (gidm 42%) va nh& hiéu qua lam viéc ting do nhiét dd ngoai trdi gidm (c6 kha nang nang cao
hiéu qua dén 25%).

- Dau tw cho hé théng trir lanh khong qué tbn kém chi tang thém 20% nhwng cé kha néng
mang lai hiéu qua cao gidm dén 70% chi phi tién dién, dac biét déi voi hé thdng diéu hoa water
chiller.

Tai liéu tham khao
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AN MON O NHIET DO CAO VA AN MON O NHIET DO THAP TRONG DONG CO TAU THUY
UNDERSTANDING HOT AND COLD CORROSION IN MARINE ENGINES
Th.S Nguyén Van Tién
B6é mén Cor sé Mdy tau- Khoa Mdy tau bién
Tom tat
An mon trong déng co tau thdy la mét vén dé dang lo ngai hang déu, dac biét la khi nhién
liéu ndng dang duoc si¥ dung cho cac déng co. An mon dwoc chia ra nhw sau:
An moén & nhiét d6 cao: X3y ra do sw c6 mét ciia Vanadi (V) va Natri (Na) trong nhién liéu.
An mon nhiét dé thap: Xay ra do sw cé6 mét cta lwu huynh (S) trong nhién liéu.
Abstract
Corrosion is a primary concern on ships when it comes to burning heavy fuel oil in the
marine engines. It can be further described as:
Hot Corrosion: It occurs due to the presence of Vanadium (V) and Sodium (Na) in the fuel
oil.
Cold corrosion: It occurs due to the presence of Sulphur in fuel oil.
Keywords : hot corrosion, cold corrosion, carbon deposits, melting point , dew point , slow
steaming operation.
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1. Dat van dé

Loi nhuan thu dwoc cla cac cong ty van tai bién khong chi phu thudc vao loai hang héa
chuyén ché. Thuc t&, mot phan khong nhd loi nhuan nay thu dwoc lai chinh tir viéc tiét kiém cac
chi phi trong khai thac tau, diéu nay sé gitp cho céc chi tau cé thé dwa ra mire gia rat canh tranh
trong linh vire van chuyén hang héa.

Nhw chung ta biét, mét trong cac chi phi chii yéu cho con tau di tr cdng X dén cang Y chéng
han, d6 Ia chi phi cho nhién liéu. Va chinh vi ly do nay, ma céc céng ty dang cb géng dé cat giam
chi phi nay t&i mere thap nhat, bang cac bién phap nhw la khai thac may chinh & ché d6 nhé tai,
kinh t& két hop v&i st dung nhién liéu ré tién.

Tuy nhién, cac loai nhién liéu d6 khi dwoc str dung cho may chinh c6 anh hwéng khong tét
ddi v&i cac bo phan cia dong co (do cac yéu td xay ra mot cach tw nhién) néu nhién liéu khong
dwoc dbt chay mat cach thich hop.

An mon trong dong co tau thay 1a mot van dé dang lo ngai hang dau, nhéat Ia khi nhién liéu
nang dang duoc Iwa chon dé st dung hoan toan cho hau hét cac dong co. An mon dwoc chia ra
nhw sau:

An mon & nhiét do cao: N6 xay ra do sy c6 mét ciia Vanadium (Va) va Natri (Na) trong nhién
liéu va &nh huéng dén dwong khi xa ctia déng co.

An mon nhiét do thap: Xay ra do sw ¢6 mét cia lwu huynh trong nhién liéu va cé anh huéng
dén so my xylanh cling nhw cac phan khac cta budng dét.

2. An mon & nhiét do cao

Vanadi la mét thanh phan tw nhién & dang hoa tan trong nhién liéu tau thay, diéu dé co
nghia la né sé khong tach dwoc ra khdi nhién liéu, cho du nhién liéu da dwoc x& ly qua may loc li
tam. Vanadi khi két hop v&i Natri, cé thé gay hw hdng dong co khi & nhiét dd cao. Natri va Vanadi
sé& chuyén sang thé ran khi & nhiét dd cao, day chinh Ia yéu t6 gay nén dn mon cho dong co &
nhiét do cao.

Sw c6 mét clia Oxy dw thira trong budng dét trong khi dét chay nhién liéu gay nén sy oxy
héa Vanadi thanh céc oxit VO va VO,. Khi nhiét dé trong bubng dét gidam, VO, sé bi oxy héa lan
nira thanh V,0s.

V,05 ¢c6 nhiét d6 néng chay thdp va chuyén thanh dang Idng mét phan, va dinh bam vao bé
mat budng dét.

Natri trong nhién liéu phdn (rng v&i hoi nuwéc trong qué trinh chay dé tao ra NaOH. Sau d6
no két hop voi SO2 tao ra mubi Natri sulfate.

Mudi Natri Sulfate ngwng tu & nhiét d6 xap xi 890°C va dinh bam vao bé mat da c6 mat cta
V,0s. Chuing sé tich tu va dan dan lam can tré dwdng khi thai va gay an mon bé mét kim loai. Néu
ti s6 V:Na 1a 3:1, thi nhiét dd néng chay cta hén hop nay 1a bé nhat, & khodng 350-450°C kha
nang hinh thanh hop chét két dinh s& tang 1én manh nhét.

Nhién liéu c6 thanh phan vanidi va natri cao sé& cé xu thé hinh thanh chét keo dinh & trong
duong khi xa. O nhiét d6 cao hon (>600° C), tro mudi bam dinh c6 thé lam gia tang sw &n mon kim
loai va gay can tré lam tac dwong khi xa.

2.1. Anh hwéng cia &n mon & nhiét do cao

1. Bao mon: Chu yéu dién ra doc theo dwéng khi xa, vi mudi va cau carbon hinh thanh trong
dudng 6ng x& c6 nhiét dd cao gay bao mon kim loai. B&i vay ma bé mat xupap xa& sé bi anh
hwdng mét cach nghiém trong.

2. An mon do mudi néng chay: O nhiét do cao, Na va V hinh thanh céc chét chay gay an
mon, va dap va bao mon cac xupap, 6ng phun va canh cla tuabin. Mudi s& an mon cac 16p oxit
b&o vé ctia kim loai, thic day giai doan tiép theo la oxy héa béi khi chay.

3. Oxy hoa bdi khi chay: D6 1a sw tac déng clia oxy dén bé mat kim loai ciia dong co trong
moi trieong khi xa cé nhiét do cao.

2.2. Lam thé nao dé giam thiéu an mon b&i nhiét do cao
1. Duy tri nhiét d khi xa thap hon nhiét d6 néng chay cta hop chéat N va Va (khoang 400°C).

2. Str dung thép ma Sterlite hoac Nimonic cho xupap xa va dé xupap dé tranh &n mon .

3. Str dung co ciu xoay xupap xa dé 1am déu sw phan bé nhiét va tranh hw hdng cuc bo tai mot
diém trén bé& mat [am viéc cda xupap.

4. Cac chét phu gia vi du chét giup giam thiéu tao tro mudi cé thé dwoc st dung dé 1am bién ddi va
tang nhiét d6 néng chay dbi véi hop chét ctia N va Va. Lam cho mudi khéng thé néng chay va
khong cé kha nang an mon.
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5. Kiém soat sw bam tro mudi trén dwdng khi xa clia déng co, vi du thwdng xuyén vé sinh va kiém
tra dworng &ng khi xa, thwérng xuyén vé sinh tuabin bang nwéc, dai tu xupap xa. ..

3. An mon & nhiét dé thap (An mon diém swong)

Lwu huynh la mét thanh phan tw nhién niva dwoc tim thay trong dau mé. Mic dod cia nd
duwoc danh gia thong qua ham lwong cla lwu huynh tim thiy & trong dau thu dwoc sau qué trinh
chuwng cét tir dau tho.

Ham lwong lwu huynh trong nhién liéu thay déi trong khodng t¥ 0.1% cho dén 3.5% theo
coéng wéc quéc té MARPOL Chuwong VI. Quy dinh cho toan cau la 0.50m/m sé dwoc ap dung vao
01-01-2020 hoac 01-01-2025.

Lwu huynh trong nhién liéu coé vai tro nhw la phu gia tw nhién EP (Extreme Pressure), tao
nén tinh bai tron vén cd cda nhién liéu khi di qua voi phun va bom nhién liéu.

V&i mot lwong Ién oxy cd mat trong budng dét ctia ddng co, lwu huynh bi chuyén héa thanh
SO, va tiép do két hop véi oxy dé tao ra SOs.

Khi SO; két hop v&i nuwéc hodc hoi nuwéc co trong khi quét, nd sé tao ra axit H,SO,.

Néu dong co hoat déng & viung khéng hiéu qué va & vong quay thap, nhiét do trén thanh
vach xylanh phan bén dwéi sé thdp hon nhiét do ngwng tu cla axit sulfuric va nuwéc (120-160°C).
H&n hop gay an mon sé ngwng tu trén thanh vach xylanh gay ra &n mon bdi nhiét do thap déi voi
so mi xylanh.

D6i v&i nhién liéu véi thanh phan lvu huynh thap, chay tré hodc chay cham sé lam tang phu
tai nhiét déi véi cac chi tiét cla buong dét, dan dén qua nhiét, gay nén cac van dé lién quan dén
boi tron va &n mon béi nhiét do thap.

3.1. Tai sao an moén béi nhiét do thap tré thanh van dé déi véi dong co ngay nay?

Cac dong co tau thiy ngay nay s dung ndng lwong mét cach hiéu qua dang phai chiu diéu
kién khai thac bat lgi, véi hanh trinh siéu dai va ap suét khi chay cao hon trong khi phai dét chay
nhién liéu c6 ham lwong lwu huynh thap. Viéc chip nhan khai thac déng co & ché dd nhé tai kinh
té dan dén suw &n mon nghiém trong béi nhiét d6 thap cho chinh dong co.

Mét ly do quan trong khac la may tau thiy ngay nay dwoc thiét ké dé phu hop véi cong wéc
quéc té vé kiém soat phat thai khi NOx va EED. Bé dap trng cac quy dinh nay, xylanh ctia déng co
phai lam viéc v&i ap suat chay 16n hon va giam nhiét do cta qua trinh chay(dé giam phat thai
NOx), vi vay da tao ra diéu kién nhiét dé dwai nhiét do diém swong, tao diéu kién cho hoi nwéc
ngwng tu trén so my xylanh ctia déng co’ gay nén an mon cho déng co.

Pong co clia cac con tau duwoc déng trudc do cling dwoc cai tién dé co thé hoat dbéng duoc
& ché dd tai nhd. Bong co dwoc trang bi thém cac hé thong phu tro nhw VTA, Gas Bypass Valve,
Jacket Cooling Bypass... dé co thé chay duwoc & ché do nhd tai, tuy nhién chung khéng dwoc cai
tién dé dbi phé vai hién twong an mon béi nhiét do thap.

Khai thac tau & ché do siéu nhé tai kinh té chi & 10% ctia cong suat dinh mirc, mot 1an niva
lam nhiét do budng dét thap tao diéu kién &n mon diém swong.

3.2. Anh hwéng ctia &n mon & nhiét do thap
1. Lam can tr& dau béi tron xylanh.

2. Lam ket, b6 cac sec mang.
3. An mon va lam hw héng bé mét kim loai.
4. Lam gidm tudi tho cGa so my xylanh.

3.3. Lam thé nao dé han ché &n mon b&i nhiét do thap gay ra

1. Bang cach s dung tri sb kiém téng cla dau bdi tron xylanh mét cach thich hop, dwa vao
ham lwong lwu huynh c6 trong nhién liéu:

- Ham lwong lwu huynh dwéi 0.25 (TBN khoang 10mgKOH/g).

- Ham lwong lwu huynh tir 0.25-1.0 (TBN khoang 10-20 mgKOH/q).

- Ham lwong lwu huynh t&r 1.0-3.0 (TBN khodng 70 mgKOH/q).

- Ham lwong lwu huynh trén 3.5 (TBN khodng > 70 mgKOH/qg).

2. Str dung cac phwong phap bdi tron so mi xylanh tién tién nhw 13 hé thdng bdi tron ALPHA
LUBRICATOR cua hang MAN hay la hé théng PULSE LUBRICATING SYSTEM cua hang
Wartsila.

Thuc hién viéc thi nhanh(ddi véi dong co ciia hdng may MAN véi nhién nhiéu cé thanh
phan lwvu huynh cao, bang cach thay déi lwong cap dau xylanh trong vong 24 gi& ddng ho dé kiém
tra mirc d6 &nh huwdng) dé tim ra hé s cap ddi vai tivng loai dau xylanh twong (rng véi mire d6 an
mon la nhé nhét.
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3.Thwc hién viéc giam sat theo ddi tinh trang mai mon théng qua phan tich kim loai bi mai
mon va dw lwgng TBN co trong dau nhon sau khi lam viéc.

4.Sr dung céng nghé va trang thiét bj tién tién nhat hién nay dé trang bi cho déng co nhw Ia:

e Tuabin khi x& c6 éng phun dong (Variable Geometry Turbocharger (VGT)):

Mozzle pivot

Involute

Rotating
nozzle
vanes Nozzle
pivot

Turbine
wheel

e Van by-pass khi xa (Exhaust gas by-pass valve):
Funnel [
N’

Exhaust gas receiver

St dung nhiéu t6 hop tuabin-khi xa (T/C Cut-out System), cho phép nguoi khai thac co thé
ngat b&t mot tuabin khi xa khi & ché O‘SJILaI thap:

Tai liéu tham khao
[1] https://www.marineinsight.com
[2] https://turbocharger.man-es.com

KHi THAI NOx TU’ TAU THUY VA PHUONG PHAP GIAM THIEU
NOx EMISSIONS FROM MARINE SHIPS AND REDUCING METHODS
KS. Nguyén Hiru Thw
Khoa May tau bién — Trirong DH Hang héi Viét Nam
Tém tat
Bai viét nay sé nghién ciru vé phét thai khi thdi NO, ttr déng co tau thdy va sw dnh hudéng
clia né dén con ngwdi va méi triromg. Quy dinh quéc té vé phét thai khi thai NO, ngay cang
chat ché hon, do vay lwong khi thdi NO, tir tau thdy cén duwoc kiém soat nghiém ngét ciing
nhw lra chon phuwong phép gidm thiéu NO, phu hop.
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Abstract
This paper will analyze NO, emissions from marine ships and it’s effects on humans and
environment. As international regulations is more restrictive about nitrogen oxides (NO,) so
the amount of NO, from marine ships should be serious concerned about, also choosing the
suitable NO, reduction methods.
1. Gi&i thiéu chung

Ngay nay, dong co Diesel dwgc st dung trén 90% tau thay trén thé gidi. Pong co Diesel da
thay thé cho hé théng tuabin hoi, loai déng co dwoc s dung hau hét trong thap nién 40. Nhién
liéu chinh cho déng co Diesel la dau ndng véi gia thanh ré nhwng chva nhiéu thanh phan gay ra
phat thai khi xa gay 6 nhiém méi truéng.

Phan (rng trong qua trinh chay clta nhién liéu:

C,Hp+ (02 + 375N2) > CO;, +H,O+N,+ 0O, + thanh phén khac

Thanh phan khac trong khi thai dong co Diesel ¢ NO,, SO,, CO, HC, bui... Trong d6 oxit
Nito (NOx) & dong co Diesel nhiéu hon so véi ddng co xang do lwong nito va oxi trong khi nap
nhiéu hon.

2. Phat thai NOx ttr ddng co’ Diesel:

Thanh phan cha yéu trong khi nap 1a Nito' (N,) va Oxi (O,), hai khi nay phan &ng véi nhau
trong qua trinh chay trong budng dbt & nhiét d6 cao theo phwong trinh sau:
N, + O, 2 2NO
2NO + O, + > 2NO,

Lwong NO, tdng lén cung s&i sw tdng clha nhiét d6, th&i gian duy tri & nhiét d6 cao cla khi
chay va lwong oxi trong khi chay. V&i déng co thap téc, lwong NO, sinh ra thwéng nhiéu hon so
v&i dong co trung tbc do qua trinh chay dién ra lau hon tao diéu kién hinh thanh NO,.

Khi NO, tac ddng nghiém trong dén strc khde con ngwdi cling nhw dén méi tredng. NO, gay
hai cho méat va hé hé hap, ciing nhw cé thé 1am cho con ngwdi mac bénh ung thw hay dau tim. Khi
NO, la mét trong nhirng tadc nhan gay ra hién twong thing tang ozon va mwa axit, cac nghién ctru
gan day chi ra rang khodng 15% phat thai NO, toan cau tlr tau thiy, Eyring et al 2005.

3. Quy dinh vé phat thai khi xa:

MARPOL la mét phan cta Hiép hoi hang hai quéc té IMO, IMO cé nhiém vu phat trién va duy
tri mot khudn khd phap ly cho viéc van chuyén va gidi quyét cac van dé gdm: An toan, méi trudng,
van dé phap ly, k¥ thuat, hop tac, an ninh hang hai va hiéu qua cta van chuyén. Cac diéu luat lién
quan dén khi thai nam trong phuc luc VI cia MARPOL.

T4t ca céac tau thay can tuan tha theo quy dinh vé lwong khi thai NO, cho phép theo quy dinh
ctia MARPOL. Bon vi do NOy 1a g/kWh. Theo d8, lwong khi thai NO, sé& phu thudc vao tbc do clta
doéng co va phai tuan theo bang sau:

Bang 1. Giéi han lwgng khi thai NO,

Giéi han khi thai NO; (g/kWh)

Bic Ngay dong tau n = Tde dd dong co (rpm)
n <130 n=130- 1999 n = 2000
45-nt02)
I 1 January 2000 17.0 9.8
vidu, 720 RPM - 121
A44-n-023)
Il 1 January 2011 14.4 7.7
viduy, 720 RPM - 9.7
9-n(-0:2)
I 1 January 2016* 3.4 20

vidu 720 RPM - 2.4

4. Phwong phap giam lwong khi thai NO,:
C6 hai phwong phap chinh dé gidm lwong khi thai:
Phwong phap th& nhat nham gidm lwong NO, hinh thanh trong qué trinh chay bang cach téi
wu cac théng sb chay. Nhw da trinh bay & trén, tac nhan chinh &nh hwéng dén sy hinh thanh NO,
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la néng do oxi, nito va nhiét dd trong qua trinh chay. Do dé phwong phap chinh sé tap trung vao
gidm ndng dd oxi, nito, nhiét d chay va thoi gian qua trinh chay dién ra & nhiét d6 cao.

Trong khi d6, phwong phap thir 2 sé tach khi thai NO, khéi khi x& bang ky thuat lam sach
dung thap phun (downstream cleaning techniques).

4.1 Phwong phap thir nhat:
a.Gidm thoi gian phun nhién liéu, va phun nhién liéu c6 dé tré

Viéc phun nhién liéu muén hon nhdm gidm ap suét ciing nhw nhiét dd chay. Viéc phun nhién
liéu tré cling lam gidm lwong nhién liéu trudc khi ap suét dat dinh, do dé gidm dwoc thdi gian chay
cta nhién liéu & nhiét do cao. Okada et al. (2001) &ng dung viéc phun nhién liéu tré khoang 7° trén
dong co MAN B&W 4T50MX, ho da thu dwoc két qua lwong NO, gidm khodng 30% . Li et al.
(2006) ciing phan tich anh hwéng ctia géc phun sé&m dén lwong khi thai NO,.

Frankhauser va Heim (2001) cling nhan thay rang viéc phun sém giam lwong khi thai NO,
cung voi viéc suét tieu hao nhién liéu sé tang 1én mét chut. Ho nghién ctru trén déng co tau héa
Sulzer RT-Flex v&i 3 voi phun, qua trinh phun nhién liéu dwoc tach biét. Ho thu dwoc két qua gidm
30% lwgng khi thai NO, v&i viéc tang 8% suét tiéu hao nhién liéu.

b.Cai tién thiét bj phun:

Al-Sened et al (2001) thyc nghiém trén dong co trung tbc MAN B&W RK215, véi viéc gidm
géc phun tir 140° con 130°, sé giam 32% lwong khi thai NO, trong khi suét tiéu hao nhién liéu tang
6%. Do goc phun nhé hon sé gidm Iwgng khi hat vao do dé gidm Iwgng khi & giai doan hoa trén.

c.Lam mat khi nap:

Lam mat khi nap nham gidm nhiét dd cao nhét cta xylanh bang cach gidm nhiét do cta né
trwéc quéa trinh chay. Holtbecker va Geist (1998) cho thay réng, véi méi 3% sw gidm nhiét do
xylanh, lwgng NO, cé thé gidm khoadng 1% véi dong co Sulzer RTA84C. Sencic (2010) da phat
trién mau CFD (nghién cru ddng lwc chét 16ng bdng may dién toan) d& mé phéng su gidm khi thai
NO, v&i sw gidm nhiét d6 khi nap.

d.Phun nuéc:

C6 3 dang c6 thé s dung la dang nhii twong nhién liéu va nwéc, phun nwéc truc tiép va tao
dd &m. Bang cach tang lvgng nwédc trong budng dét sé giam sw hinh thanh NO, do gidm nhiét khi
chay trong xylanh (do nwéc hap thu nhiét tét hon khi), va gidam néng dd oxi. Sy anh huéng cta
nuwéc dén gidm lwong NO, phu thudc vao kiéu loai dong co, nhwng thwong 1% lwong nuéc sé
gidam 1% lwgng NO, Woodyard (2009)

e.Tuén hoan khi xé (ERG)

Viéc tuan hoan khi xa sé& lam gidm nhiét d6 chay do dé lam gidm Ilwong khi thai NO,, bang
cach tuan hoan khi xa vao khi nap sé lam giam sw hinh thanh NO, do sy tang nhiét dung riéng cta
khi trong xylanh va gidm ndng dd oxi. Holtbecker va Geist (1998) thwc nghiém trén dong co
4RTX54 va thu dwoc két qua gidm 22% NO, véi 6% ERG.

4.2 Phwong phéap th hai:

Phwong phap tht hai dwgc st dung nhiéu nhat trén dong co tau thiy la SCR - hé théng xur
ly khi thai chon loc xuc tac. SCR thyc hién hoa tron amoniac véi khi x& qua chét xtc tac. Amoniac
thwong duwoc str dung nhu mét gidi phap cho ure trong nwéc. Dé tranh thiét hai sém cua hé thdng,
phwong phap nay thwéng dwoc st dung véi nhién liéu cé6 ndng doé lwu huynh thap.

_ Theo MAN B&W (1997) va Wartsila(2002), dong co st* dung SCR co thé loai bd 90% NO,.

Keét luén

Khi thai NO, van sé |a van dé I6n trong tuong lai. M&i qudc gia nén dwa ra nhivng diéu luat
dé giam thiéu lwong NO, ciing nhw &nh hwéng ctia né dén con ngwoi va moi trreong. Khi NO
dwoc sinh ra do nhiét dé cao trong xylanh, tuy nhién, trong thwc té r4t kho dé gidm nhiét do xylanh.
Do d6 giai phap t6i wu hon 1a loai bd NO, khéi khi xa qua cac qua trinh héa hoc phre tap.
Mé&i phwong phap loai bd, gidm thiéu NO, déu c6 nhirtng wu diém va nhwoc diém riéng. Phuwong
phép gidm chéat xuc tac dwoc lwa chon (SCR) dat hiéu qué nhat dé gidam lwong NO,. Mac du vay,
trén tau thay phwong phap gidm thai NO, tdi wu nhat dwoc ap dung la “hé thdng tudn hoan khi x&”
va “bd sung nuéc” do gia thanh thap hon, don gian va gon nhe.
Tai liéu tham khao:
[1]Strategies for NO, reduction in heavy duty enginres. (2001) Al-Sened, Karimi.
[2]Exhaust emission reduction technology for Sulzer Marine Diesel Engines. (1998) Holtbecker,
Geist.
[3]Exhaust gas recirculation (ERG) and NO, measurement. (1017) Cambustion
[4]United states environmental protection agency. (2008)
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TiM HIEU VA DANH GIA KHA NANG AP DUNG PHAN MEM DIESEL RK
TRONG GIANG DAY VA NGHIEN CU’U KHOA HOC
EVALUATING THE APPLICABILITY OF DIESEL RK SORTWARE FOR
TEACHING AND RESEARCH

ThS. Pham Van Viét
B6 mén Mdy tau thay, Khoa M&y tau bién
SV: Tran Tuén Viét, Bui Pé Hoang
Lép MTT56DH, Trwong Dai hoc Hang hai Viét Nam
Tém tit

Ung dung céng nghé théng tin va cac ky thuat mé phong vao glang day, nghién curu khoa
hoc trong cac chuyén nganh vé dong co la mot bién phap hiéu qué dé néng cao chét luong
dao tao va NCKH. Hién nay c6 rat nhiéu phdn mém cé thé trng dung duwoc dé thue hién cac
chirc néng tinh toan va mé phdéng qua trinh nhiét doéng hoc trong déng co diesel tau thay.
Bai béo nay tap trung tim hiéu va danh gié kha ndng g dung cta phdn mém Diesel RK

vao céng tac dao tao va nghién ciru tai trieong Bai hoc Hang hai Viét Nam.

Ttr khéa: Phdn mém Diesel RK, mé phdng nhiét déng hoc, dong co dét trong, giang day, NCKH.
Abstract

The application of information technology and simulation techniques for teaching and
research in the field of marine engines is an effective way to improve the quality of training
and scientific research. Nowadays, there are many softwares that can be used to perform
the functions of calculating and simulating the thermodynamic process in marine diesel
engines. This paper focuses on studying and evaluating the applicability of Diesel RK
software to training and research at Vietnam Maritime University.

Key words: Diesel RK software, simulating the thermodynamic process, internal combustion
engines, teaching, scientific research.
Dat van dé

Cac trung tam nghién ctru dong co dét trong trén thé gidi hién nay da tap trung nghién ctu
phat trién cac phdn mém cho phép giai quyet cac bai toan mé phong hoan thién chu trinh cong tac
cla dong co, trwde hét 13 gidi quyét cac van dé lién quan_ dén té chirc hop ly qua trinh tao hén hop
va chay trong dong co diesel. Nhu cau vé moét phan mém nhw vay rat Ién, trong khi d6 gia cac
phdn mém cla cac hang ndi tiéng Boost (AVL), Wave (Ricardo), GT-Power (Gamma
Technologies) rat cao, ¢6 thé toi hang tram nghin USD. Tuy nhién, cac phan mém noi trén khong
cho phep nghién ctru chi tiét anh huong cta hinh dang budng chay, huwéng chum tia phun va cac
d&c diém khac cua qua trinh tao hén hop téi chat lwong qua trinh chay [1]. Dé giai quyét cac van
dé liét ké & trén, can phai si¢ dung céng nghé md phéng 3D Computational Fluid Dynamic (CFD)
[2]. Cac chwong trinh nhw KIVA (Los Alamos), FIRE (AVL), STAR-CD (Computational Dynamics),
VECTIS (Ricardo) ddi héi cAu hinh may tinh rat manh (théng thuwdng la cdc may chd) nén rat kho
ap dung vao giang day va nghién ctru khoa hoc tai cac co s& dao tao, dac biét la cac trwong dai
hoc trong nuwéc.

Trong khi d6, Diesel-RK & phan mém tinh to4an dong co dbt trong do cac chuyén gia va cac
nha khoa hoc hang dau cia Dai hoc Ky thuat Bauman (Lién Bang Nga) phat trién va da duoc
nhidu co s& chuyén nghién ctru phat trién, san xuét dong co st dung [3]. Md hinh nhiét dong hoc
st dung trong phan mém Diesel-RK 1& mé hinh chay da ving dwa trén md hinh tao hén hop va
chay cla tac gid Razleisev, dwoc Kuleshov bd sung va phat trién (duwoc goi 1a méd hinh Razleisev-
Kuleshov hay mé hinh RK) [4]. M6 hinh RK d& xét dén cac théng sb anh hwéng dén qua trinh tao
hén hop va chay trong dong co diesel, bao gébm: quy luat cung cép nhién liéu, hinh dang budng
chay, hinh dang va phan b6 tia phun, dang va cuwdng dé van déng roi trong xilanh, sy va cham cla
tia phun v&i bé méat budng chay, sw twong tac gitra cac tia phun lién ké [1]. Chinh vi vay, Diesel-
RK cho phép du béo chinh x&c déng hoc qua trinh chay va hinh thanh cac chét phat thai cia dong
co diesel khi thay dbi cac théng sé ndi trén, danh gia va phan tich dwoc cac chi tiéu kj thuat va
kinh té cla déng co [4]. Pay cling 1a diéu ma mot s phan mém khéac thwdng dung dé tinh toan
chu trinh ¢céng tac cho déng co diesel chwa dé cap. Do dd, viéc nghién ctu (rng dung phan mém
Diesel-RK vao cdng tac gidng day va nghién clru dong co diesel tau thay 1a hét sirc thiét thuc va
¢6 nhiéu v nghia.
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Phan mém Diesel RK
Lich st hinh thanh va phat trién cua phan mém

Dw an xay duwng phan mém DIESEL- RK duwoc b&t dau vao ndm 1981 tai phong nghién ctru
vé dong co dbt trong clia Pai hoc k¥ thuat quéc gia Bauman (Nga). Ngay ttr dau, phdn mém duoc
viét ra nham muc dich phuc vu cho nghién ctru t6i wu hoa qua trinh hoa trén va chay cla dong co
dét trong tai cac co s& nghién clru vé dong co tai Nga. Tlep theo do, véi sw hd tro cla cac gido sw
dén tr cac vién nghién clru va doi ngt phat trlen tai mot s6 co s& san xuat dong co ma thuat toan
va do tin cay cla phan mem da dwoc nang cép va tbi wu hon theo tieng phién ban [11].

Phién ban phan mém dau tién voi glao dién va cac ham tbi wu da chirc ndng dwoc phat
hanh vao ndm 1991 véi sy hd tro tai chinh ctia A.Surin [11]. Tai thoi diém do, day 1a phan mém
DIESEL d4u tién dwoc st dung trong cac nha san xuat dong co hang dau ctia Nga vi giao dién va
sw tién lgi cda né véi moé hinh chay hién dai.

Trong giai doan 1993-1994 vé&i code tinh toan méi vé sy hinh thanh hdn hop va dét trong
dong co diesel, dwoc phat trién béi gidao sw ciia Vién Bach khoa Kharkov N.Razleytsev, mét phién
ban méi dwoc phat trién va ban hanh 1a phdn mém DIESEL-4t cho déng co 4 ky va DIESEL-2t cho
dong co hai ky. Tai thoi diém dé phan mém chay duéi dinh dang la mét &ng dung DOS, cac
chwong trinh tinh dwoc hién thj trén giao dién clra s6 Window. D& mé phdng truc quan qué trinh
hinh thanh hén hop va chay trong dong co diesel, code mé phéng phun nhién liéu duwoc bd sung
vao goi phan mém DIESEL-4t. Vao cudi nhirng ndm 90, ngwdi ding cé thé truy cap phan mém tw
xa théng qua két ndi INTERNET. T nadm 2000, phan mém nay khong chi dwoc chinh thic st
dung trong dao tao va nghién ctu tai khoa déng co dbt trong ctia Pai hoc Bauman ma con duoc
st dung réng réi trong cac co s& san xuat dong co tai Nga [10].

N&m 2002 da bat diu phat trién phan mém DIESEL-RK theo giao dién Window NT. Phan
mém tiép tuc dwoc nang cap dang k& nhw tich hop thém code tinh toan Iwong phat thai doc hai khi
déng co st dung hé thdng EGR, code tinh toan dac tinh phun da pha, cung cap va mé rong thém
kha nang tinh toan hiéu suét dong co diesel.

Dén ndm 2004 phién ban dau tién cta phan mém DIESEL-RK da dwoc phat hanh. Phan
mém da tdi wu héa véi da muc dich st dung nham dadm bao hiéu qua tinh toan va mé phéng dé
dap (rng cac xu hwéng phat trién cla dong co. Trong qué trinh phat trién, nhém nghién ctru da st
dung cac mé hinh toan tién tién vé qua trinh chay trong déng co diesel. Trong phién ban phan
mém hién tai - mdé hinh RK, c6 tinh dén cac dac tinh phun cu thé va dd min cGa chum tia phun
nhién liéu, déng lwc hoc cta qua trinh phun nhién liéu, sw twong tac clia chum tia phun v&i xoay
khi va vach budng chay ciing nhw hwéng chum tia phun trong budng chay. Mé hinh tinh dé cap téi
cac didu kién cla tirng giai doan phat trién chum tia phun nhién liéu, da xét dén giai doan hinh
thanh mang nhién liéu Idng trén vach va sy twong tac cla ching véi vach. Tinh toan phat thai NOx
duogc thye hién bang cac ki thuat méi nhét: véi so dd Zeldovich va véi co ché dong hoc phirc tap
[11].

Phan mém nay bao gdém code vé "Hinh dnh chum tia phun nhién liéu". Code nay cho phép
ngwdi dung quan sat dang hinh &nh dé phan tich hinh anh dong cta qua trinh phét trién chum tia
phun nhién liéu, sy twong tac cla chung véi dinh piston cling nhw v&i xody va gitra chung. Code
nay rat hivu ich trong viéc thiét ké hinh dang dinh piston va lwa chon dwong kinh, so Iu0’ng va diéu
khién voi phun nhdm dap r’ng mét déc tinh cung cép nhién liéu va cwdng dd xody cu thé.

Céc tinh nang cia phan mém

DIESEL-RK la mét phan mém md phéng chu trinh nhiét dong ctia déng co twong ddi hoan
thién. Phan mém dwoc thiét ké dé mé phdng va téi wu héa cac qua trinh 1am viéc cla déng co dbt
trong hai ky va bén ky cé tang ap. Phan mém cé thé mé phéng dwoc mé hinh cla céac loai dong co
sau:

- Bbng co diesel DI, bao gém PCCI va ca doéng co st dung nhién liéu sinh hoc;

- Béng co xang SI;

- Bong co khi Sl bao gdm hé théng budng chay trwéc, cac dong co cé thé st dung cac loai
khi khac nhau: Métan, Préban-Butan, khi sinh hoc, khi dét tdng hop,...;

- Pong co hai ky quét vong ddo chiéu hodc khong dao chiéu, dong co piston ddi dinh (ddng
co OP hoac Junkers) va déng co OPOC;

- bong co lwdng nhién liéu (ddng co c6 hé thdng phun nhién liéu doc 1ap cho cac loai nhién
liéu khac nhau). (Bong co véi RCCI).
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DIESEL-RK & mot phdn mém tinh todn nghiém nhiét va dong lwc hoc cho déng co dét trong
c6 do tin cay cao. Phdn mém nay dap ng dwoc cac mirc yéu cau khac nhau trong thiét ké va
kiém nghiém danh gia. N6 dwoc str dung dé thwc hién cac chirc nang sau:

- Dy doan va ti wu hoa vé murc do tiéu thu nhién liéu;

- X&c dinh va dy doan dwoc md-men xoén va hiéu suat dong co;

- Phan tich qua trinh chay va hinh thanh phat thai trén ca cac déng co PCCI / HCCI;

- Phan tich sy hinh thanh hén hop va qua trinh chay ctia déng co lwdng nhién liéu;

- Dy doan duoc hién twong kich né;

- T6i wu hoéa thoi gian déng mé cla xupap, bao gébm téi wu héa VVA cho moi ché dd khai
thac;

- Phan tich va téi wu hoa qua trinh tudn hoan khi xa (EGR);

- T6i wu hoa két hop gitra tua-bin tdng ap va khi thai ctia déng co;

- Chuyén dbi dong co diesel thanh déng co khi;

- Tich hgp v&i cac cong cu md hinh hdéa khac: Simulink, IOSO NM,... B6 code DIESEL-RK
c6 thé chay dwdi sy diéu khién cla cac ng dung khac.

Phan mém DIESEL-RK cé céac tinh nang chinh twong tw nhw cac chwong trinh da biét:
WAVE (phdn mém cla hang Ricardo), GT-Power (cia Gamma Technologies) va BOOST (cua
AVL). Bén canh d6 phan mém DIESEL-RK c6 thém cac tinh ning nang cao méi:

- RK-model: Ia mé hinh hén hop nhién liéu/khéng khi va mé hinh chay da vung;

- C6 kha nang hién thi dang chum tia phun nhién liéu (& dang 3D don gian va nang cao);

- Téi wu héa dwoc nhiéu tham sb ctia dong co. C6 kha néng tinh toan, kiém tra va hién thj
két qua vé dac tinh phat thai nhw NOx, Soot va SFC. Nguwoi dung tién hanh thiét 1ap chwong trinh
chay, file di¥ liéu sé dwoc suét dwdi dang DLL va lién két trwc tuyén véi may chd clha trung tam
DIESEL-RK;

- Cac mb hinh nghién ctru v&i cac tham sd mé ta dwsi dang 1D va 2D;

- M6 t& day da co ché hinh thanh NO (199 phan &ng, 33 chat) dwoc thue hién cho PCCI vdi
hé théng phun nhién liéu da diém va c6 dung hé théng EGR;

- DIESEL-RK ciing hé trg mé phéng qua trinh phun nwéc va tinh toan sw ngwng tu, bay hoi
ctia H,0 trong éng gép hoi va xi lanh.

M hinh RK mé phdng sy hinh thanh hén hop va qua trinh chay cé tinh dén:

- Hinh dang dinh Piston: b4t ky hinh dang hinh hoc ndo da dwoc xac dinh va lwu vao co s&
d liéu dinh piston, bao gdm nhi*rng dang hinh hoc phd bién nhét;

- Xét t&i cac mirc cwdng do xody khac nhau trong budng chay;

- Céc vi tri phun dwoc xét: trung tam, ngoai trung tam, ria budng chay, da voi phun;

- 86 lwgng, dwong kinh va huwéng cda voi phun;

- Pac tinh nhién liéu, bao gém nhién liéu sinh hoc va hén hop nhién liéu sinh hoc véi dau
diesel (co s& di¥ liéu ctia nhién liéu dwoc hd tro);

- Hinh dang ctia chum tia phun va PCCI; Téi wu héa hinh dang chum tia phun; Téi wu héa vé
céac kha nang phun;

- Thanh phan héa hoc ctia hdn hop dwoc tinh toan & giai doan cham chay (dé du doan thoi
gian cham chay clia nhién liéu) cho déng co PCCI str dung nhién liéu diesel va nhién liéu sinh hoc.
M6 hinh RK c6 thé mo ta dién bién ap suét cao CR trén dwong chay tré;

- Nhiét d& chay thap dwoc md hinh héa & PCCI va HCCI;

- Twong tac clia chum tia phun Ién thanh vach va bén trong xylanh;

- Nhiét d6 cuc bd ctia vach tai khu vwc bat dau phun véi vach.

M6 hinh RK ¢6 kha nang téi wu héa hinh dang dinh piston va théng sé hé théng phun nhién
liéu (hwéng phun, dwéong kinh va sé 16 phun) cling nhw phat trién k§ thuat phun da diém va thuat
toan diéu khién Common Rail trong toan bé cac ché dd khai thac.

DIESEL-RK bao gébm Code "Fuel Spray Visualization". Code nay cho phép trinh bay két qua
mo phéng dwéi dang anh dong, két qué mé hinh héa sw twong tac gitra chum tia phun nhién liéu
v&i vach budng chay, mirc do xody 16¢ va ving phun 1an can. Code hd tro trong viéc Iwa chon hinh
dang tét nhat cGa dinh piston va chon dwdng kinh, sb lwong 16 voi phun, huwéng va géc cda tia
phun tai mét thoi diém va & mirc cuong do xody nhét dinh. Két qua md phdng co thé dwoc lwu
duwdi dang dinh dang da phwong tién cta Windows, AVI hodc dang dnh déng GIF. Hinh &nh thu
duoc c6 thé bao gbm ca hinh phéng hoac 3D.
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Co s& ly thuyét xdy duwng cdc mé hinh tinh cia phan mém

Dé xay dwng phan mém, nhém nghién ctvu ctia Diesel RK da xay dwng va phat trién cac mo
hinh tinh toan clia cac nha khoa hoc va nghién ctru di trwée do.

M6 hinh toan hoc chinh clia phan mém la mé phdng qua trinh coéng tac cta dong co, md
hinh nay dwoc phat trién trén co s& cac két qua nghién ctvu clia GS A. Kuleshov: M6 phdng va tbi
wu héa qué trinh cong tac cia déng co dét trong [?].

Céc théng sb cong tac cua khi thé trong budng chay déng co dwoc xac dinh bang cach giai
hé phwong trinh vi phan riéng phan cia nang lvong, khdi lwong va phuong trinh trang thai cho
céac hé théng nhiét dong lwc hoc mé.

M hinh chay da ving dwoc str dung dé tinh toan qua trinh chay trong déng co xdng va khi.
Téc do tda nhiét dwoc tinh theo phwong phap Wiebe.

Sw hinh thanh hén hop va qua trinh chay trong dong co diesel dwoc md phdng bang mo
hinh RK. Phwong phap mé phéng md hinh RK dwoc phat trién bdi Gido sw Razleytsev vao ndm
1990-1994. Sau nay, phwong phap da dwoc stra dbi va bd sung bdi Tién si Kuleshov. M6 hinh RK
sé tinh dén:

- Hinh dang cta chum tia phun (bao gdm c& hé théng phun da voi phun);

- Kich thwde hat nhién liéu;

- Hwéng ctia chum tia phun trong budng chay;

- Pong luc hoc qua trinh phat trién va phan ra cta chum tia phun nhién liéu;

- Dong lwc hoc va hinh dang clia xody l6¢ trong budng chay;

- Twong tac cta hat nhién liéu véi xody léc va thanh vach budng chay.

Tinh toan phat thai NO dwoc thwe hién theo hai cach:

- M6 hinh dwoc phat trién béi Gido sw Zvonov véi viéc st dung co ché Zeldovich trén co s&
can bang hda hoc ciia 18 chat khi xét véid dong co diesel théng thueng.

- M6 hinh DKM xét dén 199 phan trng v&i 33 chat dé& dw doan chinh xac phat thai NO trong
déng co voi EGR, hé thdng da voi phun va dong co HCCI. DKM chi hd tro cho phién ban DIESEL-
RK tai Nga.

Mb hinh phat thai Soot dwoc phat trién béi Gido sw Razleytsev.

M6 hinh trao ddi khi cé xét dén dong khi khéng 6n dinh trén dwdng nap va xa, dang thiét ké
cla xupap, anh hudng cla cac xi lanh 1an can va thiét k& bo chuyén déi xung. M6 hinh bau gép
khi nap & dong co hai ky bao gdm mirc d6 hoa tréon hoan toan, dung tich hoa tron téi wu va thoi
gian déng mé cac clra nap. N6 cho phép téi wu héa thdi gian trao ddi khi clia cac xupap va dang
két cAu tbi wu clia cac clra nap va xa cla dong co hai ky.

Truyén nhiét dwgc mé phdng riéng cho cac bé mat khac nhau. Nhiét d bé mat duwoc xac
dinh b&i két qua giai cac phwong trinh truyén nhiét. Hé sb truyén nhiét khi trong xilanh dwoc xac
dinh béng céng thirc ctia Woschni.

Kha ning trng dung phan mém trong giang day va NCKH
Cac trng dung chinh ctia phan mém

Céac tinh n&ng chinh cta phan mém DIESEL-RK twong tw nhw cac phan mém nhiét dong
lwc hoc da biét. Tuy nhién, cung v&i cac tinh nang phd bién, DIESEL-RK c6 cac ¢ng dung tién tién
mé&i ma cac chwong trinh khac khéng cé. DIESEL-RK dinh hwéng téi wu héa qua trinh chay trong
dong co diesel va phan tich va tdi wu héa ICE. Gia dinh sy lam viéc giébng nhau cla tat ca cac
xilanh trong déng co cho phép tang dang ké téc do hoat ddng va 1am cho né co thé gidi quyét toi
wu hoa cac nhiém vu phire tap vé dong co diesel.

Phan mém c6 thé &ng dung dé giai quyét cac bai toan va van dé trong dong co diesel noi
riéng va dong co dbt trong ndi chung:

- Dy doan db thi md-men xoén va hiéu suat dong co;

- Dy doan va tdi wu héa murc tidu thu nhién liéu;

- Phan tich va téi wu héa qué trinh chay va phat thai;

- Dw doan kich né;

- T6i wu hoa thoi gian 1am viéc ctia xupap;

- Phan tich va téi wu hoa hé théng EGR;

- Téi wu hoa két hop gitra tua-bin tdng ap va lwong khi thai;

- Nghién ctru va téi wu héa dac tinh chum tia phun nhién liéu ctia ca hé théng da voi phun
gdm hinh dang tia phun va vi tri phun ciing nhw tdi wu héa hinh dang dinh piston;

- Chuyén déi dong co diesel thanh déng co s dung khi;

- Phan tich dong co’ s dung lwdng nhién liéu.
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Tbc d6 xt ly di¥ liéu nhanh da cho phép DIESEL-RK gidi quyét tét cac nhiém vu t6i wu hda,
bao gdém tbi wu hoa hinh dang dinh piston va hé théng phun nhién liéu d& dat dwgc mc phat thai
NO va khoi thap.

Cac nghién ctru tinh toan déi véi sy tbi wu hoa co thé duwoc thwe hién rat nhanh ma chi phi
nhd. Phan mém khong yéu cau may tinh ¢4 cu hinh manh.

Sau khi két thuc tinh toan, di liéu v& qua trinh phun nhién liéu bao gdm sy hoa trén ching
duoec trinh bay dwéi dang hinh anh. N6 cho phép tirng bwédc kiém tra thiét ké dé t6i wu héa dinh
piston va voi phun dé dat dwoc diéu kién tdi wu trong qua trinh phun nhién liéu va gidm tbi thiéu
ton that do sw va dap gitra nhirng dong nhién liéu dwoc phun tw do vao vach xilanh.

Mot s6 két qua nghién ctru (rng dung phan mém Diesel RK

M6 phéng déng co diesel trung téc cé hai hé théng cap nhién liéu déc I1ap:

Metanol 1a nhién liéu chinh va dwoc cdp vao trong budng chay dong co béi hé théng B
(Hinh 1), n6 dwoc dét chay bang cach dét chay nhién liéu méi la dau diesel dwoc cung cép bdi hé
thdng A [8].

Téi wu héa cdc théng sé déng co diesel trung téc dé dap trng cac quy dinh cua EU Il
giai doan llIB [1] : Nghién clru nay tap trung t6i wu héa cac thong sé:

Thoi gian cta xupap nap (chu trinh Miller); S6 16 phun, dwong kinh va hwéng phun; EGR
(tinh toan kich thwéc voi phun Venturi va céng cho truc dan déng bom cta EGR); Ap suét phun;
Hinh dang phun; Tang ap; Ty s nén (Hinh 2);

Allocation of fuel in the zones
1
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Hlnh 1: M6 phéng déng co’ co 2 hé théng cép nhién liéu déc lap [8]
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Hinh 2: Téi wu héa céc théng sé déng cor dé dap teng céc tiéu chuan méi [1]
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Nghién ctru téi wu hinh dang dinh piston va géc phun trén déng co diesel trén tau héa

[4]:

Nghién clru tinh toan va tdi wu héa hwéng voi phun véi cac dang dinh piston khac nhau.
Phan tich sy phat trién ctia chum tia phun nhién liéu khi twong tac véi vach budng chay & ché do
tai bo phan va tai toan bo. Nghién ciru da dwa ra cac két luan vé anh hwéng cla hinh dang dinh
piston dén BMEP (Hinh 3).

Mé phéng sw hinh thanh hén hop, sw chdy va phat thai NO trong déng co diesel trén
xe tai véi cac hinh thiec phun khdac nhau [3]:

Nghién clru da@ mé phéng dwoc sy hinh thanh hén hop, sy chay va phat thai NO trong dong
co diesel mét xilanh dwoc trang bi hé thdng phun nhién liéu Common Rail théng qua cac két qua
thwe nghiém thu dwoc (Hinh 4).

T\ e ¢

Hinh 3: Téi wu héa dang dinh piston va géc phun nhién liéu [4]

1
360 375 390 405 420
CA Crank Angle, [deg )

Hinh 4: Téc dé téa nhiét cia déng co’ sir dung 3 hé théng phun

Mé phéng sw hinh thanh hén hop va sw chdy trong déng co diesel tau thay hai ky véi
hé théng da voi phun phun canh buéng chay [5]:

Két qua nghién ctu da mo phéng dwoc sw hinh thanh hén hop, phan phéi nhién liéu va qua
trinh chay trong bubng chay ctia ddng co diesel tau thiy thap tbc. Cac hinh thirc phun xuyén nhién
liéu (trong khéng khi xody 16¢) dwoc tinh toan va so sanh véi thir nghiém béng phan mém CFD.
Nghién ctru cho thay khi két hgp phdn mém Diesel RK vé&i cac géi mé rong cia CFD thi mé phéng
hinh dang ctia chum tia phun nhién liéu va qua trinh hoa troén tét hon nhé cé dé cap chi tiét dén
hinh anh bién déi pha cia hdn hop khi thé cong tac trong xilanh (Hinh 5).
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Hinh 5: M6 hinh phun nhién liéu trong déng co’ 2 ky [5]

Mé phong qué trinh chdy cua déng co diesel trung toc c6 budng chdy phéan cach [8]:

Két qua nghién ctru d& md phdng dwoc sy hinh thanh hén hop va qua trinh chay trong
budng chay clia dong co diesel tau hda trung téc véi cac giai doan phun kép (Hinh 6). Nghién ctru
da danh gia va so sanh téc do téa nhiét, chuyén vi cla piston va lwgng cap nhién liéu theo goc
quay truc khuyu thu dwoc tlr phan mém va thir nghiém. Nghién ctu khéng dinh phdn mém cé do
chinh x&c va tinh tin cay tét khi mé phéng qua trinh chay ctia dong co diesel c6 budng chay phan
cach.

0.03

0.02

dx/d8

0.01

00

330 350 370 390 410
Crank angle, deg
Hinh 6: Cdc dé thj dac tinh déng co’ va dac tinh phun nhién liéu [8]
Mé phéng déng co diesel trén toan dai hoat déng [2]:
Sau khi nang cap va hiéu chinh mé hinh ICE, DIESEL-RK da mo phong chinh xac dong co
trén toan dai hoat déng (Hinh 7). Hinh anh cda sy hinh thanh hén hop va dd thi téc do téa nhiét
dwoc trinh bay cho céac ché dé van hanh khac nhau cla: bodng co diesel cao tde; boéng co diesel

xe t&i YaMZ-238D; Bong co diesel tau hda trung téc.
250

.(58%). ‘ (100%'»)

200
150

100{

1000 1400 1800 2100
RPM

Hinh 7: Bac tinh déng co’ & cac mirc tai khac nhau [2]
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Nghién cteu bé sung Iwong nhién liéu trong déng co’ str dung cdc hé théng nhién liéu
chuyén déi [9]:

Két qua nghién ctru da thé hién dwoc sw hinh thanh hén hop & cac diéu kién khac nhau
(trwéc va sau khi chuyén ddi nhién ligu; trwdc va sau khi bd sung thém nhién liéu).

Tinh todn déng co’ c6 budng chdy trudc (diesel MTU 396 dwoc chuyén dbi dé van hanh
bang khi tw nhién) (Hinh 8). Nghién ctu tinh toan, so sanh va danh gia dién bién ap suét trong
xilanh khi chuy&n ddi nhién liéu Idng sang khi théng qua di liéu thu dwoc tir phan mém Diesel RK
[5].

Nghién ctru nham giam phét thai cia déng co diesel [11]:

Nghién ctru cac bién phap giam murc phat thai NOx clia dong co diesel béng cach téi wu
héa hinh dang dinh piston, giam Iwong tiéu thu nhién liéu, gidm dwdng kinh voi phun, tang ty sb
nén,... Két qua dir lieu thu dwoc tr phan mém 1a co s rat quan trong dé dé xuat cac bién phap
gidm phat thai NOx trong thuc té.

Spark Plug
Pilot Gas '

e .-

|

] ! o Pre-chamber

Hinh 8: Hé théng cap Iwéng nhién liéu [5]

Toi wu héa tinh ndng déng co diesel tau thdy trung toc dé tang céng suat [10]:

Cac nghién ctru ti wu hoéa vé suét tiéu hao nhién liéu da ting cong suéat dong co 1én 25%.
Cac thong sb t6i wu bao gdbm goc phun, tuabin tang ap kép 2 tang (4p suét cao va ap suét thap),
thay ddi bién dang cam, hé théng cap nhién liéu common rail,.

Dbanh gia kha nang trng dung trong giang day va NCKH

Diesel RK 1a mét trong nhitng phan mém mé phéng tt hién nay vé qua trinh phun nhién
liéu, hoa tron hén hop nhién liéu va khong khi, qua trinh chay trong buong chay dong co. Phan
mém c6 kha nang tbi wu cac thong s6 ve hé théng phun nhién liéu, két ciu buong chay, hé thdng
tuabin ting ap, hé théng phan phdi khi va phat thai. Két qua thu dwoc tlr phan mém c6 do tin cay
cao, mo ta rat tbt qua trinh cdng tac, danh gia rat sau cac thong sd &nh hwéng dén céac chi tiéu ky
thuat va kinh té ctia dong co. Do do6, phan mém khéng chi thich hop cho dao tao tai cac truong dai
hoc ma con la lya chon t6t cho cac co s& nghién cliru va thiét ké dong co dbt trong néi chung va
dong co diesel noi riéng.

Phan mém Diesel RK hoan toan mién phi cho nguoi dung, doi héi ciu hinh may tinh khéng
cao va twong thich tét véi cac maéi trwérng may tinh théng dung st dung duwoc ca Windows va Mac.
Bén canh do, toan bd di¥ liéu tinh toan va x& ly dwgc tién hanh trén may cha dat tai Nga thong qua
két ndi Internet, diéu nay mang t&i khd ndng hé tro rat tét tv phia cac nha phat trién va chuyén gia
khi ngudi st dung c6 bét clr thdc mac va phan hdi ndo. Do d6, phdn mém rat phu hop véi nguoi
st dung la sinh vién va glang vién trong cac trweong dai hoc.

Phan mém cé cac cbng mé rong va goi hé tro thém dé phat trién cac tinh nang mo phong
nang cao cho cac nha nghién ciru va phat trién déng co. Tuy nhién, dé c6 thé twong thich va két
ndi v&i cac goi vé CFD, injection va Chemkin thi ngwdi dung can phai dwoc sw cho phép ctia nha
phat trién phdn mém kich hoat cac cong két ndi mé rong cuia Diesel RK.

Két luan

Phan mém Diesel RK |a mét phan mém kha phu hop dé (rng dung trong giang day va NCKH
vé cac van dé lien quan dén dong co dét trong néi chung va dong co dbt trong tau thay néi riéng.
Vi kha néng tinh toan mé phdng twong dbi tét hau hét cac bai toan vé nhiét ddng hoc qua trinh
hoa trén va chay trong xilanh déng co' khi t6i wu dugc cac thong sb vé dac tinh phun, loai nhién
liéu, hé thong khong khi nap, tang ap va két cAu budng chay déng co. Bén canh d6, phdn mém
hoan toan mien phi va yéu cau cau hinh may tinh khong cao, do d6 dé dang trién khai trong gidng
day cho sinh vién va dap (rng dwoc cac yéu cau clia cac nha nghién cu trong nwéc khi ma cac
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trwdng va co s& nghién ctru chwa dwoc tranh bi nhivng cdng cu va phan mém md phéng cé gia
thanh cao khac.

Nhw vay, viéc ap dung phan mém Diesel RK vao gidng day cho cac chuyén nganh cé lién
quan dén dong co la thiét thuc va cé y nghia trong viéc nang cao chat lwong dao tao va NCKH cla
B6 mén va Khoa.
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