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Tom tat
Bai bao gi6i thiéu loai bau loc tw déng lam sach dé &p dung cho béu loc tinh ctia hé théng
béi tron déng co diesel tau thdy. Loai bau loc nay trong qué trinh hé théng béi tron déng co
diesel tau thdy dang hoat déng né co thé tuw déng lam sach cac phin loc ctia né6 ma khéng
cén phéi cé tac déng ctia con nguoi, khéng can phai dirng hoat déng cla hé théng boi tron.
Diéu nay dadm bao cho hé thdng béi tron dong co diesel hoat déng 6n dinh, chét lvong boi
tron luén dam bdo. Padm bdo déng co hoat dong an toan, én dinh va tin cay.

Tor khéa: hé théng boi tron, bau loc cé xa nguoc, tw déng lam sach phin loc, 4p suét déu boi tron,

tén thét 4p suét.

Abstract
This paper introduces the type of automatic cleaning filters to use to the fine filters of the
marine diesel engine lubricating oil systems. This type of filter in the process of operating
marine diesel engine lubricating oil system can automatically clean the filter without human
impact, no need to stop the operation of the lubricating oil system. This ensures stable diesel
engine lubricating oil system, lubricant quality is always guaranteed. Ensure the engine
operates safety, stably and reliably.

Keywords: lubricating oil system, back wash filter, automatic cleaning filter, lubricating oil

pressure, pressure loss.

1. Dat van dé

Hé thdng boi tron dong co diesel tau thiy cé nhiém vu dwa dau boi tron dén béi tron cho céac
bé mat ma sat cla ddong co nhw cac cb truc, cd bién, nhém piston-xilanh cla dong co diesel..
Chtrc ndng cla diu boi tron 1a boi tron, 1am mat va lam sach cac bé mat ma sat cia dong co
diesel. Tai cac bé mé&t ma sat, do cé sw ma sat gitra cac chi tiét véi nhau lam cho cac bé mét ma
sat bi mai mon. DAu boi tron ¢6 nhiém vu lam sach cac bé mat ma sat va kéo cac mat kim loai do
mai mon, cac tap chat cé trén bé mat ma sat tudn hoan cung véi diu béi tron vé cac te cla dong
co diesel (v&i loai ddng co diesel cac te wét) hodc vé két chira sumptank (ddi véi dong co diesel
cac te kho).

Mat khac, trong qua trinh déng co diesel hoat dong, khi xa co thé ro lot xuéng cac te cua dong
co lam cho dau béi tron bi héa cbc, tao mudi trong dau béi tron. Ngoai ra ban than trong dau béi
tron cling ton tai cac tap chat do trong qua trinh san xuét, van chuyén, lwu trir dau boi tron.

Chinh vi vy ma trong dau béi tron ludn tén tai cac tap chat, mat kim loai... Cac tap chéat nay
néu khéng duoc lam sach sé tuan hoan cling vé&i dau béi tron dén cac bé mét béi tron, c6 thé pha
hay cac bé mat béi tron clia dong co.

Dé& dam bao cho dau bdi tron trwéc khi dwa téi cac vi tri can boi tron phai dam bao sach thi
trong hé théng boéi tron déng co diesel cé bd tri moét bau loc tinh. Bau loc nay cé nhiém vu git lai
céc tap chét c6 kich thuéc 16n hon kich thwéc mat lwdi cia cac phin loc. Dau béi tron thi cé thé di
qua cac phin loc dé di t&i cac vi tri boi tron. Cac tap chét bi gitr lai & bé& mat phin loc dan dan nhiéu
Ién, lam tang strc can cla phin loc, giam ap lwc dau béi tron. Piéu nay anh hwéng téi chat lwong
bdi tron ctia hé théng béi tron ddng co diesel.

Dé khac phuc viéc téng tré lwc clia cac phin loc trong bau loc do phin loc ban thi da sé cac
bau loc tinh ctia hé thdng boi tron déng co diesel tau thly cé két ciu co thé tw lam sach céc phin
loc bang cach x& ngwoc khi hé théng béi tron van dang hoat dong. Viéc thao tac vé sinh bau loc
khi hé théng béi tron dang hoat dong da sé la do cac thuyén vién trén tau thuc hién. Dac biét 1a
trong diéu kién song gio6 thi cac thao tac nay cang phai thuc hién thwong xuyén. Diéu nay anh
hwéng t&i strc khde clia cac thuyén vién trén tau thdy. Chinh vi vay ma bai bao di gi&i thiéu mot
loai bau loc c6 thé tw ddng 1am sach cac phin loc trong qua trinh hé thdng bdi tron hoat dong ma
khéng can phai cé tac déng clia con ngudi.
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2. Nguyén ly tw lam sach cta bau loc

Mot hé théng béi tron dong co diesel tau thiy ¢é so dd nhw hinh 1 dwéi day. Dau béi tron t
két chira (sumptank) (8) dwoc bom dau (2) hat qua bau loc thd (1) réi dwa téi bau loc tinh (9). Tai
day do két cAu cla cac phin loc trong bau loc nén céc tap chét cé trong dau duworc gil lai & bé mat
céac phin loc, con dau béi tron tiép tuc dwoc dwa qua bau lam mat (6) dé duy tri nhiét d6 cta dau
trong mét gi¢i han nhét dinh, sau d6 dwoc dwa vao béi tron déng co (7).

Lo xo gitr
phin loc

Cén diéu khién

head
vé sinh bau loc

Hinh 1. So dd hé théng bbi tron Hinh 2. Két ciu bau loc c6 thé tw lam sach cac
dong co diesel tau thay [1] phin loc [2]

Bau loc tinh (4) thuweng két cAu cé tir hai phin loc tré 1én b tri sao cho khi cac phin loc ban thi
mot trong cac phin loc dwgc vé sinh béng cach xa nguoc, con cac phin loc khac van hoat déng
binh thwéng dé khéng anh huwdng dén qua trinh hoat ddng clia hé théng béi tron. Hinh 2 1a két cau
ctia bau loc tw 1am sach trong qua trinh hé théng béi tron hoat dong.

Khi can diéu khién vé sinh bau loc dat & vi tri thdng dirng nhw hinh 2a thi ca hai phin loc &
trang thai hoat ddng binh thuweng. Dau bdi tron sé duwoc dua téi bé mat trong clia ca hai phin loc
nhw hinh 2b, réi qua phin loc ra khéng gian gitra phin loc va vé bau loc, sau d6 duoc dua téi dong
co diesel dé bodi tron cho dong co. Cac tap chat dwoc gitr lai & bé mét trong cla cac phin loc dan
dan nhiéu I&n 1am can tr& qua trinh lwu théng ctia dau béi tron qua cac phin loc. D& lam sach cac
tap chat bam trén bé mat bén trong clia phin loc ta thao tac nhw sau: Vi du ta vé sinh phin loc bén
trai, ta dwa can diéu khién sang trai mot goc 45° so véi vi tri thang dirng (hinh 2a). Khi nay van
hwéng dong sé déng hoan toan clra cAp dau vao phin loc bén trai (hinh 3a).

MAT TRUOC PHIN LOC TU’ LAM SACH MAT SAU PHIN LOC TU' LAM SACH

1/ NSRRI || SSSSa— | /NN
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dang xa
nguoc dé
vé sinh

a b
Hinh 3. Trang thai ph)in loc bén trai dang dwoc vé sinh Igéng xa ngworc [2]

Do két cAu clia van hwéng dong dau ra 1a khi déng thi khéng kin hoan toan nhw hinh 3b nén
khéng gian gitra mat ngoai phin loc va vé bau loc van cé dau béi tron. Ap suét bén ngoai phin loc
bén trai chinh la ap suat dau di boi tron cho dong co diesel. Néu ta mé van xa cén bén trai thi ap
suéat bén trong phin loc s& gan bdng ap suat méi trwéng do van xa can dwoc ndi véi két diu cdn
(10) (hinh 1). Do chénh léch ap suét gitra bén ngoai va bén trong phin loc bén trai nén cdn ban trén
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bé& mat bén trong ctia phin loc bén trai sé dwoc 1am sach do dau béi tron va dwoc dan vé két dau
can (10).

Néu vé sinh phin loc bén phai ta chi can xoay can diéu khién vé sinh bau loc sang phai nhw
hinh 2a va mé& van xa can bén phai thi phin lpc bén phai luc nay dwgc vé sinh, con phin loc bén
trai & trang thai lam viéc binh thuwerng. Nhw vay cac phin loc cla bau loc s& dwoc lam sach ma
khéng can phai dirng hé théng badi tron dong co'.

3. Thiét ké hé thong tw dong lam sach bau loc

Hé théng tw dong lam sach bau loc thiét ké phai dam bao khi hé thdng béi tron déng co diesel
dang hoat dong, néu ap suét dau boi tron gidm 10% so voi ap suat lam viéc dinh mirc clia hé
thong bdi tron (do cac phin loc bj ban) thi hé théng pha| tw dong vé sinh cac phin loc. DPé hé théng
c6 thé lam viéc ty dong dworc thi hé thong phai bao gdm cac phan t&r, hé thdng nhw trén hinh 4a:

- Hé thdng khi nén diéu khién gdm 01 xilanh khi nén loai tdc ddng hai phia c6 st dung hai 16
xo dé dwa piston cla xilanh diéu khién vé vi tri gitra khi khong diéu khién, 01 van diéu khién loai
4/3 diéu khién bang dién, 01 nguén khi nén diéu khién cé ap suét 7 bar.

- 02 van dién tir cho xa dau ban t phin loc vé két l&ng (10) (hinh 1). Cac van nay c6 nhiém
vu mé& dwdng dau tir bén trong phin loc dang vé sinh vé két Iang ctia hé thdng boi tron.

- Mét bang dién diéu khién ma trong d6 c6 st dung mot bo vi xir ly PLC224 dé diéu khién
chwong trinh hoat déng tw déng vé sinh bau loc, 01 bo x{ ly tin hiéu vao loai 1-11C1 dé x& ly cac
tin hiéu vao cho qua trinh diéu khién, 01 bd xt ly tin hiéu ra loai 1-10C1 dé x& ly tin hiéu ra diéu
khién cho hé thdng, 04 contactor dé diéu khién cac van dién tlr xa dau can, van diéu khién xilanh
khi nén dé diéu khién can diéu khién vé sinh bau loc, 01 bd ngudn dé bién dién ap 110V AC thanh
ngudn 24V DC. Bang dién thiét ké dé c6 thé didu khién tw dong hodc didu khién bang tay.

- 01 ro le ap suét hodc cam bién ap suét loai co ap suét lam viéc téi 15bar. O day s dung
ro le ap suat d& cam bién ap suét trén dudng ra cla bau loc (ap suat di boi tron dong co diesel).
Khi &p suét dau béi tron gidm xudng khoang 10% so véi ap suét lam viéc cla hé thdng bdi tron
(twong ng v&i phin loc ban) thi ro le ap suat dua tin hiéu dén bo x& Iy tin hiéu dé didu khién vé
sinh bau loc.

4
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.Hinh 4. Bau loc tw déng lam sach
So d6 mach dién diéu khién tw dong vé sinh bau loc dwoc thé hién trén hinh 4b, con so dd
bd tri cAu d4u day cla bang dién dugc thé hién nhw trén hinh 4c.
O day ngudn dién didu khién cho cac van dién tir xa cdn va van dién tir diéu khién 1a ngudn
24V DC. Nguén dién cip vao cho bang dién diéu khién Ia ngudn xoay chiéu 110V AC.
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4. Thiét ké chwong trinh diéu khién tw dong vé sinh bau loc
4.1. Thuat toan diéu khién tw dong vé sinh bau loc

Dé thiét ké chwong trinh diéu khién tw dong vé sinh bau loc thi trwdc tién ta phai xay dwng
thuat toan diéu khién chwong trinh. Thuat toan diéu khién tw déng vé sinh bau loc dwoc thé hién

trén hinh 5.
'
Ro le thoi gian 1
hoat ddng 15s

Chuyén cong tac DK
sang vi trf AUTO ¢
™y Chuyén cap dién
Ro'Te ap suat cam cho VDT 2
bién ap suét dau boi ‘
tron
Ro le thoi gian 2
hoat dong 15s
Ap=10%pgr ‘
Yes

Cép dién cho VDT 1

Ap=10%per

Hinh 5. Thuat toan diéu khién tw déng vé sinh bau loc

4.2. Thiét ké chwong trinh diéu khién tw déng vé sinh bau loc

Dé thiét ké chwong trinh diéu khién qua trinh tw déng vé sinh bau loc va nap chwong trinh vao
trong bd PLC dé diéu khién chung t6i st dung phdn mém Automation Studio dé thiét ké va mo
phdng. Phan mém Automation Studio cé thé mé phdng duwgc mot cach day dd va chinh xac qua
trinh diéu khién tw dong vé sinh bau loc. Chwong trinh diéu khién xay dwng trén phan mém
Automation Studio c¢6 thé twong thich véi chwong trinh diéu khién trong PLC nén khi mé phéng
day d tinh nang clia chwong trinh diéu khién thi phan mém nay c6 thé nap vao PLC dé diéu khién
hé thong.

Mach diéu khién khi nén va mach mé phdng hé théng béi tron dong co diesel thiét ké trén
phan mém Automation Studio dwoc thé hién trén hinh 6.

Mach mé phdng chwong trinh diéu khién tw dong vé sinh bau loc cling dwoc thé hién trén
hinh 6. Trong d6 c6 card x& ly tin hiéu vao, card x& ly tin hiéu ra va chuong trinh diéu khién trong
PLC.

Van tiét luu déc
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sudt dau boi tron
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Hinh 6. Thiét k& mach mé phéng hé théng dién diéu khién tw ddng vé sinh bau loc
5. Két qua mé phéng

Sau khi thiét ké hé théng diéu khién trén phan mém Automation Studio, ta tién hanh mé phéng
hé théng bang cach nhan vao Normal Simulation thi chwong trinh s& chay mé phéng nguyén ly
diéu khién cha hé théng nhuw sau:

Khi hé théng béi tron dong co diesel hoat déng, ta chuyén coéng téc diéu khién sang vi tri
AUTO, khi nay hé théng sé& dwa vao ché dd hoat dong tw dong. Néu ap suét dau béi tron déng co
diesel dat gia tri 4p suat lam viéc cla hé théng la tir 100 Psi tré 1én (twong dwong 6 bar) thi ro le
ap suét sé ngét tiép diém dién, khong co tin hiéu diéu khién vé sinh bau loc dwa téi bd x ly. Cac
van (SOL 1) va (SOL2) cla van diéu khién khi nén va van dién tlr xa c&n diu khong c6 dién. Van
didu khién khi nén & vi tri gitra, khéa khi nén cap t&i xilanh khi nén. Can diéu khién vé sinh bau loc

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 6



& vi tri thdng dirng va ca hai phin loc & trang thai lam viéc binh thuong. Cac van dién tr xa dau
déu & trang thai dong. Hinh 7 m6 phéng bau loc cta hé théng boéi tron & trang thai lam viéc binh
thuong.
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Hinh 7. Md phéng trang thai bau loc lam viéc binh thwong

Dé& mod phéng qué trinh vé sinh bau loc cta hé théng béi tron ta nhan vao van tiét lvu sau ro
le 4p suét dé diéu chinh d mé cua van tiét lwu (twong tw nhw cac phin loc bi ban). Khi ap suét dau
béi tron dong co diesel giam xuéng 10% (p=91,97 Psi) so v&i ap suét lam vigc binh thuong thi ro
le 4p suét sé dong tiép diém cua ro le, tin higu dién sé dwa toi bo diéu khién. Khi nay ro le thoi
gian 1 (TON1) c6 dién sé dwa tin hiéu cép nguon cho van dién tw (SOL 1) cua van diéu khién khi
nén va cap ngudn cho van dién tir (SOL 1) cua van xa dau 1 dé xa dau vé két l&ng cla hé thong
boi tron. Khi nay van diéu khién khi nén sé cap khi nén cho xilanh khi nén dé diéu khién piston cta
xilanh khi nén sang trai. Can diéu khién vé sinh bau loc sé dwoc kéo sang vi tri bén trai dé vé sinh
phin loc bén trai ctia bau loc. Hinh 8 mé phéng qua trinh diéu khién vé sinh cho phin loc bén trai
cla bau loc.

Sau thoi gian 15s thi ro le thdi gian 1 (TON 1) méat dién, van dién ti (SOL 1) cla van xa dau 1
mét dién, van déng dwdng xa dau bén trai lai. Van dién tlr (SOL1) cla van diéu khién méat dién,
van diéu khién dwoc 16 xo dwa vé vi tri gitra. Sau 1s thi ro le thdi gian 2 (TON 2) ¢6 dién va dwa tin
hiéu cap ngudn cho van dién tlr (SOL 2) cta van diéu khién va van xa can. Van diéu khién dwoc
chuyén sang vi tri diéu khién cap khi nén vao khoang bén trai ca xilanh khi nén day piston sang
bén phai. Khi nay can diéu khién vé sinh bau loc dwoc day sang phéi dé vé sinh phin loc bén phai.
Hinh 9 mé phdng qua trinh diéu khién vé sinh phin loc bén phai cta bau loc.

Sau 15s thi ro le thdi gian (TON 2) s& mat dién, van dién tr (SOL 2) sé& mét dién, van xa dau
2 déng lai va van diéu khién khi nén tré vé vi tri gitva d& khéa ngudn khi nén cép t&i xilanh. Khi nay
piston cla xilanh khi nén tr& vé vi tri gitba, kéo can diéu khién vé vi tri gita d& mé& thdng cac
dwdng dau cép vao cho bau loc. Qua trinh nay dwoc mé phéng nhw trén hinh 7.
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Hinh 9. Mé phéng qua trinh diéu khién vé sinh phin loc bén phai cia bau loc

Néu sau khi vé sinh cac phin loc clia bau loc ma ap suét dau boéi tron tang 1én dén ap suét lam
viéc clia hé théng (p = 100psi) thi sé dirng diéu khién vé sinh bau loc. Néu ap suét dau béi tron
van gidm 10% so v&i &p suét lam viéc thi chwong trinh sé tiép tuc diéu khién dé vé sinh bau loc.

Van tiét lwu sau cac van dién tlr xa dau cén phai duwoc diéu chinh dd mé twong (rng dé trong
quaé trinh xa c&n ap suét dau béi tron khéng bi anh hwéng.

Sau khi md phéng hé théng tw dong vé sinh bau loc, néu qua trinh mé phdng hoat dong tét thi
ta c6 thé nap toan bd chwong trinh mé phéng vao trong PLC dé diéu khién.
Két luan

Bau loc c6 thé tw déng lam sach nay c6 thé dwoc ap dung 1am bau loc tinh cGa hé thdng boi
tron déng co diesel tau thay. Khi hé théng béi tron dong co diesel hoat déng thi cac bau loc nay sé
tw déng lam sach céc phin loc ctia né ma khéng can phai dirng hé théng badi tron. Nhw vay céc bau
loc nay c6 thé ludn duy tri dwoc hé théng béi tron 1am viéc 6n dinh trong thdi gian dai. Bau loc nay
ciing c6 thé dwoc thiét ké dé cé thé thao tac vé sinh bau loc bang tay bang cach thao tac cac céng
téc trén bang dién diéu khién. Diéu nay rat thuan tién cho cac thuyén vién trén tau van hanh cac
bau loc nay.

Néu cac bau loc tw dong lam sach nay sau khi dwoc ap dung xubng tau lam cac bau loc tinh
cho hé théng boi tron dong co diesel tau thay thi c6 thé giam dwoc sre lao dong cia thuyén vién
trén tau. No co thé lam tang cwong ndi dia hdéa duoc cac trang thiét bi cho nganh dong tau.

TAI LIEU THAM KHAO
[1] TS. Nguyén Trung Cwong “Déng co diesel tau thiy”, NXB Giao théng van tai, Ha Néi 2010.
[2] TS. Pham Huu Tan “May phu tau thiy tap 2", NXB Giao thong van tai, Ha Noi 2012.
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GIAI PHAP NANG CAO TRINH DO CHUYEN MON VA KY NANG NGHE CHO
THUYEN VIEN VIET NAM TAI TRUNG TAM THUC HANH THi NGHIEM KHOA
MAY TAU BIEN
SOLUTIONS TO IMPROVE KNOWLEDGE AND SKILL FOR VIETNAMESE
CREW IN PRACTICAL EXPERIMENTAL CENTER OF MARINE ENGINEERING

FACULTY
Trwong Van Pao
Khoa Méy tau bién, Truong DHHH Viét Nam
Tém tét

Theo tinh thdn Nghj quyét Trung wong 4 Khéa X va Nghj quyét Pai hoéi dai biéu toan qudéc

l&n ther XI ca Péng, dé phét trién kinh té bién, ddm bdo qudc phong, an ninh cho dat nudéc.

Phén ddu dén nam 2020, kinh té trén bién va ven bién dong gbp khoang 53% — 55% téng

GDP cda ca nwéc. Mét trong nhing nhiém vu quan trong la chung ta can nang cao s6 lurong

va chét lwong thuyén vién Viét Nam xung tdm Vi vi thé cua quoc gia. Pé thuc hién duoc

muc tiéu trén thi ddi ngd thuyen vién ctia Viét Nam cén yéu nghé, c6 ngoai ngi¥ tét, ky ndng
nghé thanh thao, stic khée tét va cé y thirc ky luét cao.
Abstract

In the spirit of the Resolution of the Fourteenth National Assembly and the Resolution of

the Eleventh National Party Congress, to develop the marine economy and to ensure

defense and security for the country. By 2020, the coastal and marine economy
contributes about 53% - 55% of the total GDP of the country. One of the important tasks
is to increase the number and quality of Viethamese crews in line with Vietnam's position.

To achieve the above goal, crews in Vietham need to passion for career, have good

English, proficient skills, good health and good sense of discipline.

Key words: Crew quality, skills
1. Patvan de

Thuyén vién lam viéc trén tau bién 1a mot nghé mang tinh dac thu riéng, moéi trwong hoat
dong mang tinh van tai quoc té. Do vay, cac thuyen vién dwoc dao tao phai theo tiéu chuén cla
céng wéc vé cac tiéu chuan huan luyén cap béng va truc ca cho thuyén vién quéc té STCW (The
Revised Standards of training Certification and Watchkeeping for Seafarers) cé pham chét va
nang lwc thich hop, cé kj ndng (rng x& gidi quyét sw cb theo trach nhiém dwoc giao trén co s&
B luat quan ly an toan Quéc té ISM (International Safety Management Code). Qua so sanh vé&i
céc tieu chuan quéc té, ching ta nhan thay thuyén vién Viét Nam con nhiéu han ché so véi
thuyén vién cla cac nuéc trong khu vuwe va thé gidi. T két qua khao sat danh gia thuyén vién
Viét Nam qua cac hop ddng xuét khau thuyén vién cho thay: Da sb thuyén vién mai tot nghiép
khi nhap tau chwa c6 ky nang nghé, thiéu tw duy sang tao, xt ly cac tinh hudng kém, doc hiéu
viét van ban tai liéu Tiéng Anh kém, coi nhe kién thirc an toan trong hanh nghé. Hién tai, theo
sb lwong thdng ké clia Cuc hang hai viét Nam hién cé khoang 27.000 thuyén vién dang lam
viéc trén cac tau VN va xuét khau trén cac tau nwédc ngoai, so sanh véi sb lwong hoc vién dwoc
dao tao tir cac truéng cho nganh Hang hai trong tudi lao déng thi sé lwong ngwdi bd nghé
chiém khoan 60%. [1]

Trong sb lwong thuyén vién hién tai dang lam viéc dung nghé thi van con khéng nhd sb
thuyén vién yéu kém. D&c biét 1a thuyén vién coé chéat lwgng da diéu kién lam viéc trén céac tau
nwéc ngoai thi cang han ché. Nhiéu cong ty nwéc ngoai ciing phdng van tuyén dung thuyén
vién Viét Nam nhung ty 1é dat yéu ciu qua it, kém nhat |4 tay nghé thwc hanh, hiéu biét luat
phap hang hai va dac biét Tiéng Anh déu qua yéu. D6 la mét trong nhivng ly do dén nay chi cé
hon 2000 thuyén vién Viét Nam duwoc tuyén dung lam viéc trén cac déi tau nwéc ngoai. Theo
tac gia thi viéc dao tao thuyén vién cta ta con nhiéu han ché vé chwong trinh dao tao chwa chu
trong dén dao tao k§ ndng nghé va thai dd nghé, d&c biét 1a ngoai ngir con yéu, ché do dai ngd
chua hop ly. Do vay, thuc té hau nhw cac cong ty van tai bién trong nwéc da va dang khing
hoang thiéu thuyén vién nghiém trong, khéng it cac cong ty da phai thué thuyén vién nwéc
ngoai.

2. Thyec trang chat lwgng thuyén vién Viét Nam

Mot trong nhirng nguyén nhan chu yéu dan dén chét lvong thuyén vién kem hién tai theo
quan sat & mét géc dd da chiéu, can canh hon thi nhiéu nguoi nhan ra rang cong tac quan ly
dao tao thoi gian dai tredc day 1a mét 16 héng I&n. Chay theo s6 lwong, thi cr so sai, rat qua
nhiéu ndi dung trong cac ky sat hach cac cép si quan. Dac biét, |a mét sé trung tam hun luyén
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thuyén vién dao tao huén luyén khéng coi trong chét lwong chi quan tam dén sé luvong, thi clr
sat hach dé dai.

Qua khao sat tir cac cong ty lao dong thuyén vién va cac cudc hdi thdo gitra cac co s&
dao tao, trung tdm hudn luyén thuyén vién déu nhan dinh mot thuc t& hién nay thuyén vién Viét
Nam con nhirng diéu yéu sau:

e Strc khde va pham chét dao dirc nghé nhiép chwa dap (ng yéu cau cla nguwdi di bién
xa: tinh céng ddng, tinh ky luat va tw giac chua cao.

 K§ ndng thwc hanh nghé nghiép, xt Iy tinh huéng con yéu, cham chap chwa thanh thao
quy trinh ky thuat, do chwa dwoc huén luyén thwc hanh bai ban.

e Trinh dd Tiéng Anh yéu chwa dap ng dwoc yéu cau giao dich v&i cac dbi tac, thong tin
lién lac, doc va hiéu tai liéu chuyén nganh, lam bao céo sw cd, thuwc hién khéng dung cac biéu
mau hop déng théong dung trong van tai bién.

« Kién thirc trang bi cho thuyén vién vé phap luat, vé cong nghé théng tin vé may tinh con
han ché. Trong khi d6 kién thirc dwoc trang bi lai mang nang tinh ly thuyét, thay vi phal mang
nhiéu tinh van dung, quan ly khai thac hiéu qua bén virng va bdo vé méi trwong; con nhiéu kién
thirc lac hau ma hoc vién mét nhiéu thi gio’ hoc xong roi khong dwoc (rng dung.

3. Giai phap nang cao chat lwong thuyen vién Viét Nam

3.1 Phwong phap danh gla chéat lwong thuyen vién

Qua céac cudc hdi thdo vé nang cao chat lwong thuyén vién Viét Nam theo dac thu nghé
nghiép, khao sat va thu thap y kién cha cac chuyén gia, da dong nhét vé cac tiéu chi danh gia chét
lwong thuyén vién nhw hinh 1:

Trinh d6 hoc
van
— Trinh d6
chuyé&n mén
A
K¥ nang |
ngheé >
Thé chat »| Chdtlugng
thuyén vién
Tiéu chi
dAa’nh gia
e Strc khoe >
thuyén vién
A
Thai dé nghé
Tam ly lam
e viéc va kha
nang chiu ap
lwe cong viéc

Hinh 1: Tiéu chi danh gia chat lwong thuyén vién

e V& tri lyc: trinh d6 hoc vén, trinh d6 chuyén mon, ky nang nghé

Déi v&i thuyén vién bd phan may trén tau bao gébm:

Kién thirc chuyén mén la thanh thao ky thuat khai thac cac hé théng dién, hé théng dong
lwe, cac thiét bi may méc trong moi tinh hudng khai thac tau mét cach chuén xac, an toan va hiéu
qua; stra chira bao dwdng thwdng xuyén va dinh ky cho déng co, may phu; chuan doan chinh xac
céac sy ¢b, hién twong hw hdng, dé ra cac phwong an stra chira chinh x&c va kip thdi; 1ap ké hoach
stra chira, mua sédm thiét bi, phu tung thay thé trén tau.

Ky nang nghé bao géom: st dung thanh thao céac thiét bi théng tin lién lac trong moi tinh
hudng phuc vu cdng tac khai thac tau, cdng tac tim kiém ctu nan; thanh thao ky thuat van hanh
dong co diesel tau thuy, may phu, doc hiéu cac hé thdng phuc vu hé doéng lwc trén tau. Khai thac
an toan cho nguwdi va phwong tién; doc hiéu thanh thao mach dién cla cta hé dong lwc, stra chiva
duwoc mot sd hw hdng thwong gap; c6 nhiém vu 1ap ké hoach sira chiva, yéu cau cép vat tw phu
tung cho céc trang thiét bj may ma minh phu trach.

e Tam lwc: Thai d6 dbi véi cong viéc- dao dirc nghé

C6 thai dd nghé nghiép dung muc, cé trach nhiém vé cong viéc dwoc giao, lao dong cé ky
luat, chat lwong va hiéu qua; co tinh than vwot kho, cé y thirc rén luyén dé nang cao trinh do
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nghiép vu dap trng yéu cau cua chi tau; yéu nghé&, co y thirc cong ddng va tac phong cong nghiép,
co thoi quen lao déng nghe nghlep song lanh manh phu hgp céng Uéc lao dong bién Quéc té

e V& thé lwc: cp do tudi, chidu cao, can nang, cac chi tiéu, théng sb kham strc khde cla
thuyén vién:

Thuyén vién Viét Nam qua khao sat ti cac chd tau nwéc ngoai khi thué lao dong cho thay
dat mirc d6 trung binh kha so v&i cac nwéc trong khu vie. Dac biét qua viéc kiém tra sirc khoe
cho dau vao cua sinh vién nganh di bién & cac trwong nhirng ndm gan day da nang cao do vay thé
lwc thuyén vién Viét Nam da cai thién hon nhiéu.

3.2 Lwa chon giai phap nang cao chat lwong thuyén vién

Qua két qua khao sat danh gla chét lwong thuyén vién bd phan may tr cac hoi thdo ciing
nhw y kién phan h0| ttr cac don vi str dung thuyen vién cho thay: thai d6 nghé nghiép va ky nang
nghé cda ho con rat han ché. Thong qua viéc két néi doanh nghiép khoa May tau bién da to chirc
cac hoi thdo giao lwu lay phiéu khdo sat tiv cac thuyén vién bd phan may vé nhing kién thic
chuyé&n chuyén mén ciing nhu k§ ndng nghé ma ho con yéu kém khi lam viéc trén tau. Tw két qua
khdo sat Khoa da xay duwng mé dun cla cac khéa dao tao huén luyén tai Khoa may tau bién nhw
sau:

e Huan luyén khai thac hé dong lwc tau thiy bang mé phéng

Péi twong: S§ quan —Tho may tau bién

Thei gian hoc 40 tiét (1 tiét = 50 phat)

Dia diém phong mé phdng May tau thiy 216 —A4

e Huan luyén thwe hanh nang cao kién thirc va ki nang si quan van hanh may, siquan
quan ly may

Péi twong: S§ quan —Tho may tau bién

Thei gian hoc 40 tiét (1 tiét = 50 phat)

Dia diém Trung tdm thyc hanh thi nghiém A11

e Huan luyén thwe hanh nang cao kién thirc va ki nang may thay Iwe tau thay

DPéi twong: S§ quan —Tho may tau bién

Thei gian hoc 40 tiét (1 tiét = 50 phat)

Dia diém Trung tdm thwce hanh thi nghiém A11

e Phuong thirc dao tao huan luyén

- Trong qua trinh huén luyén Hoc vién co thé yéu cau dwoc xem céac Video hwéng dan khai
thac, bdo dwéng céc trang thiét bj khac ngoai ndi dung bai thirc hanh

- Trong qué trinh huén luyén, méi hoc vién phai tw do dac kiém tra danh gia tinh trang ky
thuat cla céac trang thiét bi may dwoc hoc, ghi chép cac thong s6 ky thuat vao cac biéu mau chuan
va két qua dwoc danh béi cac giang vién hwéng dan.

- Hoc vién can tich cuc twong tac, dat cau héi véi gidng vién dé cung nhau phan tich, trao
ddi kinh nghiém lam vigc thuc té trén céac tau

- Hoc vién co thé dwoc cung cap ban vé cac hé thdng, tai liéu hwéng dan khai thac, bao
duéng mot sb thiét bi may trén cac tau thuc te

- Thoi gian hoc : 4 tiét/ budi, sang ttr 7"30 + 11" - chiéu twr 13"30 +

- S6 lwgng hoc vien mét nhém 6 + 8 ngudi

e Panh gia két qua dao tao huan luyén

Hién nay, Trung tdm da xay dwng dwoc 05 chwong trinh huén luyén dap tng cac nhu ciu
dao tao huén luyén cho cac Cong ty nhw: TIMAS; VIPCO, INLACO —HAI PHONG, VICMAC...

Mé ta cdch danh gia két qua huan luyén

- Hoc vién phai c6 thai dd nghiém tlc trong qua trinh huan luyén. Phai mac trang phuc bao
hé lao déng trong qua trinh thwe hanh huén luyén

- Két thic méi bubi hoc giang vién huén luyén cho diém X cho tirng hoc vién ( theo thang
diém 10)

- Hoc vién dwoc cép ching chi véi diéu kién:

> Diém danh gia chung tat ca cac diém X =5

> Thoi gian tham gia huan luyén = 80% thoi gian khoa hoc

- Két qua danh gia sé dwoc lwu tai Trung tdm va glvi vé don vi chd quan cla hoc vién

Y kién phan hoi tir hoc vién vé chwong trinh huan luyén

Két thic mdi khoa huén luyén, Trung tam sé Iay phiéu danh gia nhan xét vé tinh hiéu qua
cta khoa huén luyén va nhirng gop y vé cong tac huan luyén tlr cac hoc vién. T két qua nhan
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dwoc nhirng y kién phan héi tr hoc vién, Trung tam tdng hop, phan tich va diéu chinh phwong
phap ciing nhw ndi dung ctia cdng viéc hudn luyén hoc vién cho cac khoa tiép theo dé sao cho
chét lwong huan luyén hiéu qua hon va dap ng dwoc sw hai long clia cac hoc vién. Két qua nhan
xét tir phia hoc vién qua cac khoa huén luyén duoc thé hién qua bang 1.

Bang 1. Bang tong hop két qua khao sat cac khoa huan luyén

STT Khéa huan luyén Thoi diém Két qua khao sat
huan Chuwa hiéu qua Hiéu qua RAt hiéu qua
luyén (S6 phiéu; %) | (Sé phiéu; %) | (S6 phiéu; %)

1. | Huan luyén khai thac hé déng | 12 /2016 3/15 >20% 8/15>53% 4/15> 27%
lwc tau thay bang mé phéng

2. | Huan luyén khai thac hé déng | 04 /2017 2/16 >12% 10/16>63% 4/16-> 25%
lwc tau thay bang mé phéng

3. | Huén luyén nang cao kién thiec | 09/2017 2/9 >22% 3/9>33% 4/9-> 45%
va ky nang si quan van hanh
may

4. | Huén luyén nang cao kién thiec | 10/2017 0/8 >0% 4/8->50% 4/8-> 50%
va ky nang si quan van hanh
may

5. | Huan luyén nang cao kién thiec | 04/2018 0/8 >0% 2/18->25% 6/8> 75%
va ky nang si quan van hanh
may

6. | Hudn luyén nang cao kién thiec | 10/2018 2/14 >14% 6/14->43% 6/14-> 43%
va k§ nang sT quan quan ly may

7. | Huén luyén thuc hanh nang cao | 08/2018 2/13 >15% 6/13>46% 5/13-> 39%
kién thirc va ky nang may thiy
Iwc tau thay

8. | Huén luyén thuc hanh nang cao | 11/2018 1/12 >8% 7/112->59% 4/12-> 33%
kién thirc va ky nang may thiy
Iwc tau thay

V&i muc tiéu cta Trung tadm trong viéc huén luyén thuyén vién la dem lai sy hai long clia hoc
vién. Trung tam tiép tuc dau tw trang thiét bi, didu chinh d& cwong ciing nhw phan nhiém giang
vién huén luyén phu hop theo y kién phan héi cia hoc vién. T d6 tirng buédc nang cao chét lwong
cho céc khoéa huan luyén, trang bi kién thirc k§ nang ma hoc vién can dat duoc.

Két luan

Tw thue trang vé chét lwong thuyén vién Viét Nam, Trung tdm Thwc hanh Thi nghiém may
tau — Khoa may tau bién da phan tich nhirng nhitng han ché cla thuyén vién dé xay dwng chwong
trinh cho cac khéa huén luyén nang cao ky ndng va trinh dd chuyén mén cho thuyén vién theo
hwéng thwe hanh. Chi sau mét thdi gian hoat ddng huén luyén Trung tdm da tirng budc di vao
chiéu sau, tao dwoc dia chi tin cay cho viéc huén luén nang cao ky ndng cho thuyén vién cta Viét
Nam. Trong thoi gian téi Trung tm sé thwdng xuyén ra soat stra doi, bd sung dé cwong chuwong
trinh ctia cac khoa huan luyén theo tai liéu mau cta IMO dé dap ng viéc cap nhat kién thirc cho
hoc vién.
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[1]. Pao Quang Dan, Chét lwgng thuyén vién xuat khau Viét Nam: thue trang va kién nghi, -
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[2]. Tiéu V&n Kinh, D6i diéu vé chat lwong thuyén vién nganh Hang hai, Trang tin Hoi khoa
hoc ky thuat va kinh té bién TPHCM

MOT SO GIAI PHAP KIEM SOAT RUNG DONG CHO TAU THUY KHI THIET K
VA DONG MO
SOLLUTIONS TO CONTROL VIBRATION OF MARINE VESSEL DURING
DESIGNING AND BUILDING

mh

Tran Hoéng Ha
Khoa May tau bién, Trwong DHHH Viét Nam
Tom tat
Ngay nay céc con tau déu cé xu huéng téng vé kich thudce va tée do tau, do vay do rung
clia con tau da tré thanh van dé Ién khi thiét ké va déng tau. P6 rung qua mirc phai duoc
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gidm dé dem lai sw thodi mai cho céc thuyén vién khi lam viéc trén tau. Ngoai cac énh
huéng tiéu cuc téi con ngudi, dé rung qué mirc c6 thé dén dén héng céc céu truc cua tau
hodc lam cho méy méc va thiét bi bi sw cb. Bai bédo dé xuét mét sé gidi phap dé trénh rung
déng tau quéa murc khi thiét ké tau. Néu céc qui trinh don gidn duoc tuén thu tét & giai doan
thiét ké thi sé tranh duroc viéc khdc phuc hay sira chira & céc giai doan tiép theo khi déng
tau. Phuong phap phan tich d6 rung dwa trén qui trinh phan tich phan t hitu han dé dw
doéan do rung va déanh gia thiét ké chi tiét ban dau.
Tte khéa: PO rung, phan ti hitu han, tau.
Abtract
Today the ships tend to increase in size and speed, so the vibration of the ship has
become a big problem when designing and building the ships. Excessive vibration must be
reduced to provide comfortable for seaferers. In addition to negative impacts on people,
excessive vibration can lead to damage to the structure of the ship or the failure of
machinery and equipment. The paper proposes some solutions to avoid excessive ship
vibration when designing ships. If simple processes are well adhered in design stage, it will
avoid the big repair at the next stage duiring building the ship. Vibration analysis method
based on finite element analysis process to predict vibration and evaluate the original
detailed design.
Keyworlds: Vibration, finite element, ship.
1. Gidithiéu
M6t van dé& khéng mong mudn khi cdng nghé déng tau nhanh hon va nhe hon 13 tiéng 6n va
dd rung ngay cang téng trong tau. Bé dat dwoc loi nhuan khi déng tau trong thoi gian ngén hon
ma khéng anh hwdng dén sw thodi mai va an toan khi lam viéc trén tau cta thuyén vién thi viéc
kiém soat tiéng dn va rung dong can dwoc thwc hién & trén cac cau tric cla tau. Do ciu tric tau
phirc tap, viéc kiém soat do rung ch dong la khéng hiéu qua va rat tbn kém, con kiém soat do
rung thu ddng nhw thém vat liéu gidm chan chi c6 hiéu qua & tan sé cao. Khi ciu tric bj rung ciing
c6 thé bi hw hdng nghiém trong do bién dang I&n va &ng suat ddng cao & tan sb rung thap. Tiéng
dn va dd rung & tan sb thap cling la nguyén nhan chinh dan dén sw kho chiu cho thuyén vién trén
tau. Cac phwong phap kiém soat thay thé duwoc cac nha dong tau va kj sw tap trung & dai tAn sbé
thdp. Rung dong than tau cé thé dwoc phan loai thanh hai loai, rung déng toan bod va cuc bd. Déi
véi rung dong toan bd, cac ddm cda than tau rung Ién dé& dap (rng véi sy kich thich & cac vong
quay nhét dinh cla ddng co chinh, chan vit va may phu hoac séng bién [1]. Rung cuc b6 xay ra khi
chi c6 mét phan riéng cla cAu trac than tau 1a cong hudng [1,2]. Cong hudng tai chd cé thé dwoc
xW ly bang cach stra dbi thanh phan céu tric hodc bang cach thém thiét bi gidm chan. Tuy nhién,
bién dang qué mirc cla than tau co nhiéu kha nang sé& dén tlr rung dong toan bd. Theo truyén
thdng, cac giai phap thu dong nhw thém cac vat liéu hap thy, thay dbi cau tric..vv da duoc st
dung de giai quyét do rung [1] nhung hiéu suét ctia nhirng gidi phap bi han che dac biét khi rung &
tan sb thap, Hién nay & Viét Nam van chwa c6 moét nghlen ctu cu thé nao vé do rung cla tau khi
thiét ké va dong mai. Do vay bai bao gidi thiéu mot so giai phap giam rung trén tau trong cac glal
doan thiét ké va déng mai tau dap ng véi IMO vé tiéu chuan do rung déng. Trong bai bao tac gia
dé xuét hai giai phap glam rung khi thiét ké va déng mai va gidm rung tai ngudn va kiém soéat
truyén song trong két cau cula tau
2. Cac tiéu chuan vé dé rung

Tiéu chuén danh gia do rung duoc chap nhan khi do d6 rung clia tau trong cac thr ‘nghiém
trén bién da trién khai trong nhirng nam gan day. Bang cach két hop cac tiéu chuan quéc té va
trong cong nghiép, cac tiéu chuan vé do rung duwoc chap nhan cho cac dbi twong sau:

- Gi¢i han rung cho thuyén vién;

- Gi&i han rung dbi véi cau tric coa tau;

- Gi¢i han rung cho may méc.

Tiéu chudn vé do rung thwong dwoc xac dinh theo thong sé ki thuat cla tau. Tiéu chuén vé
do rung thue té dwoc chdp nhan dwa trén cac théng sb k¥ thuat cla tau va cla nha san xuét. Cac
tiéu chudn dwoc chap trong giai tAn sb tir 0,5 dén 80 Hz. Tiéu chuan bi bénh do rung dong dwoc
néu trong bo luat gia tri dd rung gay bénh cho con nguwdi & dai tan sé tir 0,1 dén 0,5 Hz.

a. Tiéu chuan dé rung cho thuyén vién trén tau

Trong I1SO 6954 (1984) qui dinh céc tiéu chuan vé d6 rung dwoc chap nhan cho thuyén vién
khi lam viéc trén tau duwoc thodi mai va khong cdm thay kho chiu. Tiéu chuén ISO 6954 duoc thé
hién nhw sau:
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- Déi vai tirng gia tri tan s6 trong dai tir 1Hz dén 5Hz (theo chiéu doc, hodc ngang), gia toc
c6 thé chap nhan dwoc dwéi 126mm/s” va gia téc co hai la trén 285mm/s?

- Déi véi tirvng gia tri tAn sé trong dai tlr 5Hz trd 1&n (theo chiéu doc, ngang hodc doc), van
tbc c6 thé chap nhan dwdi 4 mm/s va van téc co hai la trén 9mm/s.

Tiéu chuan vé d6 rung dong cua tau coi nhw mét diéu hoa don gian (tie 13, dinh ky tai mot
tan sb duy nhat). Cac tiéu chuan dwoc ap dung dé dang cho viéc danh gia khi phan tich do rung.
Tuy nhién, sy rung déng cla tau trén bién 1a ngau nhién (né bao gém tat ca céc tan sé thay vi &
mot tan sé duy nhat). Lwu y rang tiéu chuan cla ISO 6954 (1984) dua ra cac gia tri Ion nhat dwoc
dung dé diéu chinh d6 rung cla tau trén bién.

ISO 6954 (2000) qui dinh tiéu chuén cho thuyén vién lién quan dén rung dong co khi ISO
6954 (1984) da dwoc slra dbi d& dwa ra cac yéu cau can thiét vé sy nhay cdm cla con ngui khi
rung toan than. Cac dwdng déc tinh tan s cho biét dd nhay ctia con ngwdi ddi voi rung dong da
tan s6 & mot dai tan sb, phu hop véi tn sb trong 1SO 2631-2. ISO 6954 (2000) cung cap cac tiéu
chuén vé& kha nang sinh hoat sw thodi mai ctia thuyén vién trong dai tn tir 1 dén 80 Hz cho hai
khu vuc khac nhau [1]. o

Bang 1. Gi¢i han tan so theo ISO 6954:2000 [3]

Phan cap khu vwc
A B
mm/s® mm/s mm/s® mm/s
Gi¢i han trén 214 6 286 8
Gi¢i han dwéi 107 3 143 4

Ghi chu: Khu v ndm gitra gidi han trén va duéi vé do rung dwoc chap nhan trén tau

Phan loai khu vic: A: Budng & cho thuyén vién

B: Budng cho may méc
b. Gi&i han rung cho két cau tau

Can tranh rung dong tau qua mic dé giam nguy co hw hong két cAu cuc bd. Hw hong ve
céu tric nhw bi nit do mai vi rung dong qua murc cd thé xay ra & céu truc cuc bd, bao gom két cau
dong co, bé dong co, buong may lai, cau truc ket, ong khoi va cot radar. Thiét hai vé két ciu do dd
rung qua muc thay abi tuy theo chi tiét két cAu cuc bd, mirc rng suét thuc t&, mat d6 ing suét cuc
bd va tinh chét cla vat liéu cla cac két cdu. Do d6, gidi han rung cia két ciu cuc bd dwoc st
dung lam tham chiéu dé gidm nguy co hw héng két cdu do qua mulrc rung trong diéu kién hoat
dong binh thwéng.

Hinh 1 cho thay gi¢i han dao dong dbi véi cac két
clu cuc bd bén duéi nguy co bi nirt do méi vi rung dong
thwong dwoc dw kién 1a thap, gidi han nay thuwdng dwoc
ap dung trong nganh cong nghiép tau thay. Cac dudng B
dam la gi&¢i han rung déng doi v&i két cau cuc bd. Trén
5Hz, cac gi¢i han rung dwoc quy vé bién do van tbéc va
dwdi 5Hz quy vé vé do dich chuyén. Cac rung dong két
clu cuc bd dwoc quan tam khi tan sbé trén 5Hz. Cac gioi
han rung déng c6 thé dwoc chuyén dbi thanh:

- D6i v&i méi gia tri Ién nhat (theo chiéu doc, ngang womss
ho&c doc), tr 1Hz dén 5Hz, d6 dich chuyén duoc :
khuyén nghi duwéi 1.0 mm va c6 thé xay ra hw héng khi
do dich chuyen tren 2.0mm;

- D6i v&i mbi gia tri 16n nhat (theo chiéu doc, ngang
ho&c doc), tr 5Hz va cao hon, téc dd duoc khuyen cao
dwdi 30 mm/s va he hdng co thé xay ra khi van téc trén _
60mm/s. T ], e

" L .
1Hz 10Hz 100Hz

5x10" mm/s

Vin tée

Hinh 1. Giéi han vé dé rung [1]
2. Phan tich rung ddong cua tau thay
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M3 hinh phdn Phia tich
it hira han thiy déng
khi tiu nhe 1§t
e
vadgnoi

o
. Ly vi md mea
Yo kbdng ciin bing B
Kétqua
7 Ap sult b mtva ién th Kiém 2
3 e e

bing dé thi

Phintich dso dFgTw
do

Tin s riéng vi
dang mé binh

Ay —‘{M Tieh todn md fea v
@ Iy kich thich
Hinh 2. Qui trinh phéan tich dé rung cda tau thay [3]

Viéc thiét ké va déng moét con tau khéng bi rung qua mirc van 1a mot mdi quan tam Ién, do
vay phai diéu tra than trong théng qua phan tich vé kha nang cta cac van dé rung dong khi thiét ké
tau ban dau. Phan tich do rung véi xac dinh viéc thiét ké:

- C4u hinh dudi tau;

- May chinh;

- Hé thdng truc va chan vit;

- Vj tri va cAu hinh cla cac cum két ciu chinh.

Két cAu than tau bao gdm I&p vé ngoai va tat ca thanh phan bén trong dap (rng strc bén can
thiét dé thwc hién dwoc cac chirc ndng thiét ké trong mai trworng bién dw kién. Két ciu vé tau phan
&¥ng nhw mot dam tw do (hai dau tw do) khi chiu tai trong dong. Rung déng gay ra béi hé théng
dong lwe chinh la ngudn tao ra rung dong tau phd bién. Sw rung déng tlr ngudn nay thé hién bang
nhiéu cach. Pong lwc tir hé thdng truc dwoc truyén dén than tau théng qua cac bé d&. Chan vit
ciing gay ap lwc dao dong trén bé mat than tau va rung déng trong c4u truc than tau. Cac déng co
chinh va phu cé thé truc tiép la nguyén nhan gay rung khi truyén lwc dong qua bé d& ctia chung.
Phan lwc cé thé gay ra rung dong clia dam v tau, ca bin, boong tau va cac két cau khac, két ciu
cuc bo va thiét bi. Khi xac dinh nguén gbc gay rung, phai vé dwoc dai dd cla tan sb kich thich
bang cach xac dinh sb dao ddng trén vong quay cla truc. Cac kich thich khéng can bang thwéng
la lwc va mé men ctia ddng co chinh va phu trén cac tau I&p ddng co diesel thap téc. Nha san xuét
doéng co thwdng cung cap do6 16n cha lwec va md men nay. Rung déng cuia két ciu than tau cé thé
céng hwdng hodc khong cdng hudng. Két ciu than tau thwong rung theo cac kiéu sau:

- Ubn thang ding;

- Ubn ndm ngang;

- Rung theo chiéu doc;

- Két hop gitra cac ché do ubn ngang va xoén,

Thiét ké ban diu

dac biét la trong cac tau container.

So dd quy trinh phan tich d6 rung dwoc trinh bay
trong hinh 1. Quy trinh phéan tich d6 rung st dung mé
hinh phan t& hiru han ba chiéu dwoc thwc hién trén

Stra lai thiét ké

Thiét ké chi tiét

Mirc d¢ rung so véi

toan bg tau, bao goém ca ca bin va hé théng dong Iwc <l >
chinh cla tau. Rung déng dwgc phan tich bao gom
rung do dao déng tw do va cwéng blee. T
3. bé xuat mét sé giai phap giam rung cho tau thay Cic i phip ke phc

Viéc kiém soat dd rung cla tau phai Ia mot phan Sau ki dong
trong qua trinh thiét ké va déng tau, qui trinh nay bat e
dAu tr khi thiét ké dén khi thir tau va dwoc chip nhan.

Mét cach tiép can cé hé théng dé kiém soat rung dong
tai giai doan thiét ké va cac giai doan tiép theo bao gébm cac buwéc: Lap ké hoach kiém soat do
rung; xt ly cau trdc vé tau; x& ly chan vit; xt Iy cac ngudn co khi; tinh todn dap rng tan sb; cac
giai phap khéc phuc.

Phwong an kiém soat rung déng

Hai cach tiép can co6 thé st dung dé Iap phuong an kiém soat do rung cla tau: tiép can
phwong phap vé quan ly va phwong phap vé kj thuét.
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Phwong phap vé quan ly: Qua trinh kiém soat rung dong doi hai phai co t6 chirc va quan ly
ré rang. Nha may dong tau phai chi dinh mdt nguwdi quan ly vé kiém soat do rung, ngwoi nay lam
viéc nhw mot cau noi glua nhom thiét ke chuyén gia am thanh, va nhém dam béo chét Iu’O’ng san
xuét. Néu phwong an kiém soat tiéng 6n ciling dwoc tién hanh thi nén c6 mét ngwoi quan ly ca do
rung va tiéng 6n. Thiét ké rung dong -am thanh la mot qua trinh 1ap di lap lai; déi khi phwong phap
xu ly d6 rung (va tleng on) co the mau thuan véi gia thanh, khdi lwong va an toan. Ngudi quan ly
vé do rung sé giai quyet cac van dé mau thuan cung voi quan ly dw an, ky s dy an, va nhom thiét
ké am thanh hodc tw van am thanh. Trong qua trinh thiét k&, khi quy trinh phan tich rung déng lap
lai nguwdi quan ly do rung phai thiee hién cac céng viéc sau:

- Nguoi quan ly dd rung phai tham gia vao viéc chon vat liéu, may méc, nha cung cép, va
cac nha thau phy;

- Lich trinh dw kién nén dwoc trién khai trong cac cudc hop danh gia thiét ké bén trong va
bén ngoai, phan tich, ban giao thiét ké, kiém tra qua trinh déng va thtr nghiém;

- Can chu y d&c biét dén nhirng thay dbi I&'n trong cAu tric than tau cé tac dong dén hiéu
trng rung déng- am thanh;

- Nha may déng tau can trién khai va gl thdng tin vé lich trinh/méc thoi gian thich hop va xac
dinh giao hang nhu trong hop déng ky két.

Phwong phap vé ky thuat: Phwong phap k¥ thuat cho phwong an kiém soat dd rung co thé
bao gdm nam giai doan sau:

- Danh gia thiét ké, dw doan do rung, lwa chon x ly ban dau khi thiét ké, giai doan thiét ké so
bod va theo hop dong;

- Stra dbi cac phwong phap xt ly rung trong thiét ké chi tiét;

- Xem xét cac tac dong phi am thanh;

- Thuwc hién xt ly va danh gia;

- Thir tau va lam hd so.

Lich sir dix li¢u e
Thong tin vé d§ rung trén Xir Iy thict ké s e ik
thiét ké tiu iwkiém tra nhd Pl chitik Quén 1 chal lugng
thiu
v v
Thye té thidt ké Didu tra vi PP i 15 diic didm k
o . Cic tic dgn Xir I diic diem k. " e
649 rung dim giim rung giam thugt trong thiét ké [* (| Kiem tra v thir
a0
v v v L2
P o da Yéu cu vé hoat Diic tinh ky thugt e .
Dy doiin 4 Dy bio dd N L Y So sdnh vai tiéu
™ rung Nl rung timg phin [ dong cia hé thing thiét bj cianhi ¢ chradn vé dp ang
vi tiu thau va dap img
v v r v v
Dip img tidu  |ves Dip img tidu  [ves Dép lmgedo. ves Thuye hién vige g
Iy an _—b i - i che ve i r 1V v
chudn d rung chuin d§ rung ?I‘::' che ve gid » xir Iy Hodn thign ho sor
Yéu cu vé hoat
= "?"‘. - Wo e déng ciia h§ thong
Chuan bj tai Thay doi va tu
chinh cho vige L— phuong phip
xir Iy rung X ly rung Dip img ce tidn  |yeq
¥ chuin hoat dong?
Lya chon
phuong dn xir l No
1y d§ rung
| H:‘l_nh ding
— khic phue
Giai doan 1 Giaidoagn 2 va 3 Giai doan 4

Giai dogn 5
Hinh 3. Céc giai doan ctia phwrong dn kiém soét dé rung [4]

Giai doan 1: Gia dinh thiét ké dwoc lam tét sé dwoc dwa vao thiét ké tau trong giai doan
dau. Mot thiét ké tét bao gdbm cac yéu ciu can bang va can chinh, st dung may méc cé dod rung
twong dbi thap, va cé cac khe hé cua chan vit, vw Dy doan do rung chinh xac sé xac dinh cac khu
virc rung qua mae va cac ly do vat ly déi véi cac mire do rung qua mire. Theo két qua phan tich
rung dong, phwong phap x& ly rung chinh cé thé dwoc chon.

Giai doan 2 va 3: Giai doan 2 va 3 bao gébm céc nghien ctru cac quan diém kinh té khi cac
phwong phap x& ly rung dwoc dé xuat va danh gia tr quan diém thuc té. Didu nay bao gom chi phi
vat liéu, nhan cong, trong lwong, cac tac dong khong g|an va dap ng béat ky yéu cau clia qui tac,
nhw trng suat va d6 madi. Mot khi mau thuan cé thé xay ra hodc quan diém vé kinh té duoc giai
quyet tat ca cac giai phap ky thuat lién quan den am thanh trong ban vé thi cdng va thyc hién
nhiéu Ian dw doan dd rung dé dat dwoc két qua cubi cung.

Giai doan 4: Trong thoi gian dong tau, nguoi thirc hién phwong phap xt ly rung phai dwoc
hucrng dan dé tranh mach rung ngén trong cac hé théng dwoc 18p dan héi hoac quén boi keo cho
viéc x ly gidm chan. T4t ca cac qui trinh can bang va chinh tam phai dwoc kiém soat chat lwong.
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Giai doan 5: Giai doan cudi cung trong viéc thwc hién k& hoach kiém soat do viéc do do
rung thwe hién trong qua trinh déng va thir nghiém trén bién. Qui trinh do dd rung va cac bao céo
phai phu hop véi hwéng dan cha dang kiém. Néu mot sb chd cé do rung hodc cong hwéng qua
murc cho phép dwoc phat hién ra trong cac thér nghiém, thwe hién bién phap chan doan dé rung.

Kiém soat rung déng cho cau trdc tau cé thé dwoc phan loai thanh ba loai theo cac vj tri ap
dung k¥ thuat kiém soat: (a) Kiém soat rung tai nguén gay rung; (b) kiém soat truyén séng doc theo
cac duong truyén; va (c) kiém soat rung tai cac vi tri noi bi anh huéng. Kiém soat dé rung tai cac vi
tri bi anh hwéng rung coé thé dat dwoc bang cach ap dung cac phwong phap kiém soat thu dong
truyén théng, nhw thém vat liéu gidm chan vao cau tric hodc sir dung cac bod cach ly rung dé ngan
rung dong dén thiét bi tai cac noi nhan dé rung. D6 rung tai ngudn (tai cac vi tri l&p dat dong co,
may phat dién) thwong duoc diéu khién bang cach st dung cac bo cach ly rung (nhw gia treo
may). N6 cling c6 thé la dwoc kiém soat bang cach stra déi cau trac 1ap dat, vi qua trinh truyen
nang lvgng tr mot ngudn rung da biét dén cau truc 4o no6 duoc kiém soat bang cach di chuyén vi
tri 1&p ngudn. Ngoal ra, rung dong trong cac cau tric cla tau phirc tap cé thé dwoc kiém soat doc
theo dwong di cula truyén song.

a. Kiém soat rung bang cach stra déi cau tric bé cta dong co

Sw rung déng cac bé d& ctia dong co do cac tac dong co khi gay ra chd yéu tr dd clrng ciu
tric bé d& cuc bd. Do d8, dong nang lwong tr mot déng co' bi rung dén cau tric tau cé thé duoc
kiém soat bang cach stra déi do cirng (46 mém tai dau vao) clia cac cau truc d& cuc bo (tie la bé
dong co) tai cac vi tri ngudn.

(E rl\ "0

(b) (c) (d)
Hinh 4. Céc bién phap stra cau tric bé cua déng cor dé giam rung

M6t vi du vé stra dbi cau tric clia bé d& dong dwoc dé xuét va dugc hién thi trong Hinh 4.
Trong hinh 4a mé& rong bé ngang cla thanh d& tlr 16mm dén 24mm. Trong hinh 4b, hai tdm nhom
day 10 mm duwoc gan vao cac canh cla thanh d& bé dong co dé tao thanh mét cAu tric hinh hop.
Trong hinh 4c, hai tAm dwoc gén trén duwdng giao nhau gitva thanh d& va dam cla bé dong co dé
tao thanh mot ‘cAu trac hinh tam giac. Hai tAm dwoc gan vao bé dong co dé tao thanh mét ciu tric
hinh tam gidc ngwoc trong hinh 4d.

Tt ca stra dbi trén sé khong hiéu qua &
tan s thap duéi 63Hz do dd rung co budc
séng dai & dai tan sé thap. Khi tan sb tang, cac
clu tric dwoc slra tré nén hiéu qud hon. Két
qua stra & hinh 4b la hiéu qua nhat cho ca hai
diém kich thich va trwong hop kich thich thoi
diém. Két qua stra & hinh 4d c6 hiéu suét kiém
soat tbt & tan sd trén 80Hz. Hiéu suét kiém soat
dd rung cua stra déi trong hinh 4a va 4c it hiéu
qua hon. Tuy nhién, cac ké hoach stra dbi nay
s& hiéu qua hon néu stra dbi ciu tric dwoc mé
réng dén toan bd nhip cla déng co. Cac két

= Trwwe khi sura
e Bimk 45
=8 hinh 4
—h— hink 4¢
¥ hinh 44

4 ’

Ire tic dgng lam dich chuyén (Nm)
R

qua duwoc trinh bay & day cho thay viéc truyén B - = e
dé rung tr may mécl véq cau trdc tau coé th{a la Tan so (Hz)

giam bang cach thiet ké phu hop hogc bang Hinh 5. Két qua do dé rung véi cdc cau
céach stra doi cau tric d& cuc bd trong tau. tric khdc nhau [2]

b. Kiém soat sw truyén séng trong cac cau tric tau
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Hinh 6. Chan séng bang cdc khung bé tri khéng déu [2]

Khi cac stra d6i cAu tric tai vi tri ngudn (déng co) dé kiém soat rung déng clia cac cau tric
la khéng hiéu qua & tan sé rat thap. Ngoai ra phuong phap kiém soat thu dong truyén théng nhuw
thém gidm chén ciing khéng hiéu qua trong dai tAn sd thap. Viéc kiém soat rung chi dong ddi voi
cac cau trdc tau 1a phire tap, khéng hiéu qua, tén kém. Nguyén nhan do cé nhiéu dwéong truyén
séng va cac loai séng khac nhau lai dwoc cong lai trong cac cau tric tau. Bién phap hiéu qua duoc
dé xuét & day la sir dung bién phap ch&n soéng lan truyén dwoc tim thay trong cac cu tric khung
swon bd tri khdng déu dé kiém soat sy lan truyén rung déng trong tau clu tric & tan sbé thap. Sw
lan truyén séng trong cac céu tric tdu do may moc kich thich vao cAu trdc tao ra cac séng dai
truyén trong dam Ién cé dd cirng cao. Két qua la, sw lan truyén rung déng trong céu trdc tau céch
xa ngudn (tlr budng may) cé thé dwoc kiém soat néu sy truyén séng trong cac chum chinh co thé
bi lam cho suy gidm. Hon nira, cac két ciu chinh cla tau (vi du: keel, ddm v.v.) dwoc gia cb bang
cac khung vong véi cac khodng bang nhau. Viéc chdn sy lan truyén séng trong clu tric tau dat
duwoc bang cach I&p dat khung vong cach nhau khéng déu.

4. Do thir nghiém dé rung tau khi thir nghiém trén bién

Qué trinh thtr nghiém va do dd rung dwoc tién hanh trén tau ché héa chat YN YEOSU. Tau
dwoc déng tai nha may déng tau Pha rirng, nd dwoc giam sat vé do rung tir khi thiét ké cho dén khi
déng hoan thién. D6 rung dong cuda tau dwgc do trong qua trinh tau chay th&r dwdng dai trén bién.

Béng 2. Cdc théng sé cua tau YN YEOSU

Cac thong sé cua tau YN YEOSU
Chidu dai 109.45 m May chinh Hanshin, Chanvit | Loaic dinh
LH46L-187 ' i :
Chiéu réng 18.2 m Cong suat 2942 kW S6 céanh 4 canh
D06 sdu mén 8.75m Vong quay 193 rpm DPuodng kinh 3.57m
Diéu kién do: Day tai, tau chay & toc do t6i da;
Thiét bi do dd rung: loai VB8201HA, dwoc st dung dé do do rung trén tau.
Béng 3. Gia tri do dé rung dworc & cdc vi tri khdc nhau trén tau
Hwéng Ml]’c dd rung ) Giéi han
- do Tan so6 Van toc cho o
No Vi tri do (H2) (rﬁm/s) phép Vi tri
(mm/s)
1 | WHEEL HOUSE \Y 19.125 0.852 9.0
2 ON NAV.BRI.DK(P) L 14.500 5.802 NAV.BRI.
\ 9.625 4.188
3 L 9.625 2.008 15.0 DECK
ON NAV.BRI.DK(S) v 9625 7327
4 | C/ENG.DA ROOM V 9.625 0.846 “C” DECK
5 | CAPT. DA ROOM \ 19.250 1.248 9.0
6 | 2"°/ENG v 9.625 1.573
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7 | 2"°/OFF v 9.625 3.563

8 | AFT WALL V 9.625 2.920 300

9 | FRONT WALL FUNNEL L 9.625 2.277 '

10 | 1°"/ENG DAY ROOM v 12.875 0.770

11 | CHIEF OFF. DAY ROOM V 19.375 1.021 8" DECK
12 | SAILER(A) v 9.625 1.900 9.0

13 | PILOT v 12.875 0.717

14 | BOSUN ROOM V 9.750 0.898

15 | EXPOSED DK (FR.13) (P) Y, 9.625 1.807 300

16 | EXPOSED DK (FR.13) (S) v 9.625 3.344 ' “A” DECK
17 | CARGO CONT ROOM V 12.875 0.629

18 | MESS ROOM v 9.625 4.089 9.0

19 | LAUNDERY V 9.625 1.274 :

20 | ENG. CONT ROOM Y, 19.375 2.650

21 | E/R SPACE (FWD) vV 12.875 0.706 UPPER DECK
22 | STEER GEAR ROOM v 9.625 2.548

23 | E/R SPACE (FWD) V 9.625 0.896

24 | FR.20 (P) V 9.625 5.252

25 | FR.20(S) Y 9.625 4.410 30.0 PARTIAL DECK
26 | E/R SPACE (AFT) v 9.625 1.737

27 | E/R SPACE (FWD) v 12.875 0.820

28 | E/R SPACE (AFT) V 9.625 1.912 FLOOR DECK
29 | COMPASS DECK V 9.625 10.986 15.0 COMP. DECK
30 | LIFE BOAT DECK Y 9.625 2.485 “B” DECK
31 | MOORING AREA v 9.625 5.267 30.0 UPPER DECK
32 | PARTIAL DK (FWD) v 9.625 0.163 : PARTIAL DECK
33 | PUMP ROOM V 12.750 0.567 P/P ROOM

Két qua do cho thay céc gia tri do d6 rung déu nam trong pham vi cho phép dép (rng duoc
tiéu chuén 1SO 6954
5. Két luan

Tw cac tiéu chudn vé do rung déng dbi véi tau thay tac gid da dwa ra cac gidi phap dé giam
rung dong trén tau thay ti khi trién khai thiét ké cho dén khi déng hoan thién tau véi muc dich gidm
dwoc cac chi phi va thoi gian phat sinh sau khi tau déong xong néu phat hién moét sé vi tri co do
rung vwot qua mire cho phép.
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KHAI THAC PONG CO CHINH TAU THUY & CHE DO VONG QUAY THAP
SLOW STEAMING OF MARINE DIESEL ENGINE

Tém tat
Hién nay nganh véan tai bién dang gép nhiéu khé khan do gig cwdc vén téi xubng thép, do
vay dé tiét gidm chi phi thi nhitng nguoi khai thac tdu déi khi yéu cdu chay cham hay la dong
co chinh chay & té¢c d6 nhé hon dinh mirc dé gidm luong nhién liéu cho chuyén di. Tuy nhién
khi khai thac dong co & ché d6 vong quay thap thi phét sinh mét sé van dé ma nguoi khai

thac can phéi lvu y dé dam bao tét tinh trang ki thuét va an toan cho déng co.

Abtract
Nowaday, marine transportation have met with serious difficulties due to fraight rate reducing
sharply. To minimize transport expenditures the ship opreator sometime require “Slow
steaming” for the ship or engine run at revolution smaller rated value to reduce fuel
consumption for the voyage. However, there are some technical and safety probems with
main diesel engine running at slow speed for a long time that the engine operator should

1.

special pay attention.

Wu diém cuta khai thac dong co chinh & ché dé vong quay thap

Bui Quéc Tu

Khoa May tau bién, Trwong Pai hoc Hang hai Viét Nam
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Theo dinh nghia d&c tinh chan vit thi cong suat va vong quay dong co quan hé véi nhau theo
cong thire: Ne = C.n*; v&i x = 2,8 — 3,2 tuy theo loai tau.
Theo cong thirc Hai quan co:

2/3 3
N =DV
Co
Trong d6 Ne 1a céng suét clia dong co chinh (ml hodc kw); D 1a lwgng chiém nwéc cla tau
(tAn); V la tbc do tau (hl); Cp la hé sb hai quan.
Céng suat dbéng co c6 quan hé voi lwegng nhién liéu tiéu thu theo biéu thirc:
G = ge-Ne ) (2)
Trong do6 G la lwgng nhién liéu tiéu thu trong 1 gid (kg/h); ge 1a suat tiéu thu nhién liéu cé
ich  (g/ml.h hoac g/kw.h)
Nhw vay néu theo ly thuyét thi quan hé gitra lwong nhién liéu tiéu thu va téc dd tau 1a ham
s bac 3. Néu nhu tdc d6 tau giam mot 1an thi lwong nhién liéu tiéu thu gidm khoang ba lan. Tuy
nhién lweng nhién liéu tiéu thu con phu thudc vao suét tiéu thu nhién liéu nén trong thuc té khéng
dwoc nhw vay. Co thé tham khao dd thi ctia hdng thu Maersk line dé tham khao. D6 thi nay dwoc
xay dwng béi hang tdu Maersk line khao sat va xay dwng cho déi tau container.
T db thi nay cé thé 14y tau container kich thwéc tir 9000-10000 TEU 1am vi du dé& xay dwng mot
bang 1 so sanh. Gia sr thu chay tuyén tir Canada vé Nhat ban v&i quang duwdng khoang do 4800
hai ly

1)

Béng 1. So sdnh téng tiéu thu nhién liéu & céc téc dé tau khdc nhau

Tbc do 24 23 22 21 20 19 18 17
(hi/h)

Quang dwong/ngay 576 552 528 504 480 456 432 408
(hl/ngay)

Sé ngay hang trinh 8,33 8,69 9,09 9,52 10.00 10.53 | 11,11 11,76
Nhién ligu/ngay 265 223 190 165 140 120 101 87
(tAn/ngay)

Téng nhién liéu tiéu | 2207 1938 1727 1571 1400 1264 | 1122 953
thu (tan)

Lwong nl gidm so véi | 0 269 480 636 807 943 1085 1254
tbc dd I&n nhét (tn)

D6 giam nhién liéu tiéu | 0 12,2 21,7 28,8 36,6 42,7 | 29,16 | 56,68
thu (%)

T bang két qua ta thay néu giam toéc do tau tlr 24 hi/h xudng 17 hi/h thi téng lwong nhién
liéu tiéu thu cho chuyén di gidm 1254 tan trén mot ngay tie 14 da giam t6i 56,68% so véi tbng
lwong nhién liéu khi tau chay & téc d6 24 hi/h. Tuy nhién thuoi gian chay tAu kéo dai thém 3,43
ngay. Vi vay, ngudi khai thac tAu sé phai xem xét tinh toan gitra viéc gidm lwong nhién liéu tiéu
thu va tang thdi gian ctia chuyén di dé tim ra bai toan kinh té phu hop nhét.

o Normal
Speed

Extra Slow
Steaming

Slow
Steaming

3a0

o3
=
=

Ship Size (TEL)

4000-5000

5,000-5,000
——7.000-8.000
—48.000-8,000
—14,000-10,000
~——10,000+

Fuel Consumption (Tans per day)
g B B

=
=)

en
=

17 18 19 20 2 22 23 24 25
Speed (Knots)

Hinh 1. d6 thi ddc tinh tiéu thu nhién liéu so vé&i téc do6 tau cua hang tau Maersk Line
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Khang chi giam chi phi do tiét kiém nhién liéu ma khi khai thac & ché d6 vong quay thap con
gidm dwoc phat thai khi xa déng co nhw CO, NO, SO, do vay giam dwoc 6 nhiém méi truong.

2. Céac ché do chay dong co chinh & vong quay thap

T4t ca cac dong co chinh truyén thdng trir cac dong co théng minh va dong co khoéng cé truc
cam vé&i voi phun dién tt cé thé chay & ba ché do sau:

- Chay & vong quay thap véi ndi hoi khong dét va quat gié phu khéng chay. Néi hoi khi xa
dam bao du lwgng hoi tiéu thu va tua bin khi xa cta déng co chinh dam bao da khéng khi
quét.

- Chay & vong quay thap vé&i ndi hoi phu thinh thodng dét va quat gié phu khéng chay. Hoi
tiéu thu chd yéu do ndi hoi khi xa cap, tuy nhién khi ap suét hoi khéng du thi thinh thoang
ndi hoi phu tw déng dbt dé bé xung cho lwong hoi con thiéu. Tua bin tdng ap van dam bao
duwoc Iwong khong khi quét cho dong co.

- Chay & vong quay thap vé&i ndi hoi phu dbt thuwdng xuyén va quat gié phu chay lién tuc. O
trwdng hop nay do quat gi6 phu chay lién tuc do vay, thwong c6 hai dong co lai may phat
dién chay dé cung cap du yéu cau dién nang cho tau déng thoi lwong nhién liéu tiéu thu
cho ddng co lai may phat dién tang 1én va tdng lwong nhién liéu khéng gidm nhiéu.

Thi nghiém cho déng co chinh clia tAu hang roi 73000 tAn véi may chinh 1a dong co Diesel
B&W 6S50MC-C c6 cong suét dinh mirc 14.100 méa lwc & vong quay 119 vong/phut khai thac &
cac ché do tai khai nhau. Két qua cho thay khi tai trén 55% cla cong suéat dinh mirc thi dong co
hoat dong an toan. Tlr khodng 54% dén 44% thi khong thé khai thac vi nhiét d6 khi xa qua cao.
Néu dong co khai thac & dwéi 44% cong suét dinh mire thi quat gié phu chay lién tuc. Dé tiét kiém
nhién lieu ma khéng anh hwéng nhiéu téi tinh trang ky thuat cia déng co Hang Maersk Line
khuyén cédo khai thac khodng tir 80 — 85% vong quay dinh méc. Tuy nhién thyc té thi thuong la
nhirng ngu i khai thac tu khéng phai 1a chi tau do vay ho sé tinh toan sao cho chi phi cé loi nhét.

3. Lwu y khi khai thac & vong quay thap

Thuwong cac nha ché tao dong co Diesel khuyén céo khong 1én khai thac déng co lau dai &
vong quay thadp ma Ién khai thac & gan gia tri vong quay dinh mic dé dat dwoc cac thong sb khai
thac t6i wu. B&i vi khi khai thac & vong quay thap dong co phat sinh mét sb van dé khong tbt vé
mat ky thuat:

Hau hét cac bom cao ap va voi phun la kiéu truyén thong do vay ap suat bom cao ap giam dén
dén chat lwong phun swong khong tbt, qua trinh chay xau. Mat khac khai thac & vong quay thap
thi nhiét do cudi qua trinh nén thap cung gop phan lam xAu qué trinh chay, sinh mudi nhiéu. mudi
nay déng trén tua bin tdng ap lam gidm hiéu suét cda tua bin tdng &p. Khi tua bin tdng ap hoat
déng & ngoai pham vi lam viéc thiét ké thi sé tao ra it gié hon va lai cang lam x4u qua trinh chay.

Mudi ban con déng trén céc thiét bi trao dbi nhiét khac nhw bau ham, néi hoi kinh té gay giam
hiéu suét ctia ndi hoi kinh té va do dé ndi hoi phu phai thwdng xuyén hoat déng lam tang chi phi
nhién liéu va bao dwéng cho ndi hoi.

Khai thac & vong quay thap thi nhiét dé khi xa thap Do nhién liéu la nhién liéu HFO c6 ham
lwong lwu huynh cao I&én dé gay &n mon nhiét do thap cac chi tiét dong co nhw so' mi xi lanh va
cac thiét bi tan dung nhiét khi xa.

Khi chay & vong quay thap thi do tua bin tdng ap kém, qua trinh chay rét tdng cong véi phan
ap trén dwong xa tang lén dé gay ra hién twong chay khoang gié quét.

Lwong dau bdi tron so mi dwoc tinh toan phu hop khi déng co khai thac & gén gia tri vong
quay dinh mirc. V&i vong quay nhd thi diéu nay khéng con phu hop coé thé dan dén nhiéu dau boi
tron so mi diéu nay cling nguy hiém nhw Ia thiéu dau béi tron vi qua nhiéu dau béi tron thi chat
phu gia kiém dung dé trung hoa a xit sinh ra do s&n pham chay cé chia lwu huynh gay déng can
céac bon trén thanh vach so mi, ranh xéc mang cé thé gay théi so' mi, géy Xéc mang.

Sinh han gi6 tang ap duoc thiét ké phu hop véi déng co & ché do toan tai, do vay khi hoat
dong & vong quay thap thi dé duy tri nhiét do gio tang ap Ié6n hon 40°C bang cach diéu chinh van
by pass nwéc bién 1am mat, diéu nay 1am gidm Iwu lwong nwéc bién qua sinh han dan téi tbe do
dong cau can cao hon.

Dé giam thiéu nhirng anh huéng cé hai trén thi ngwdi khai thac van hanh can quan tam moét s
van dé sau:

- Thwéong xuyén theo déi nhiét dd va ap suét gié tang &p cling nhw kiém tra dwéng xa dau,

nwéc tlr khoang gi6é quét. Néu dwdng nay bj tic ban thi phai tién hanh vé sinh ngay.

- Vé sinh théi mudi ndi hoi kinh t& d& gidm phan ap trén duwong xa. Theo d&i nhiét dé khi xa
vao va ra khai thiét bi dé biét dwoc tinh trang trao déi nhiét ciia né. Nhiét do ra tang bat
chot va ap suét hoi ciing bat chot tang 1é 1a biéu hién cta chay mudi & ndi hoi kinh té.
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4.

Thwong xuyén theo doi vong quay cla tua bin tang ap va ap suét khi quét. Sw giam gia tri
nay 1a bidu hién cla tua bin tang ap c6 van dé. bong thoi cling theo déi nhiét dd khi xa
trwdc va sau tua bin. Sw glam cla dé chénh nhiét do trwdc va sau tua bin ciing la biéu
hién hiéu qua hoat déng clia né khong tét.

Duy tri nhiét dé gié tang ap khoang 40 -45°C.

Dé tranh an mon sun phua & nhiét do thap can duy tri nhiét dd khi xa ra khéi dong co
khéng nhd hon 250 do;

Nha ché tao dong co khuyén cdo ctr khodng 10 gio hoat dong & vong quay thap thi tang
vong quay cua dong co Ién gan dinh muc trong khoang 1 gi&. Khi hoat ddng & vong quay
cao thi tlen hanh vé sinh tua bin tdng ap ca phan tua bin va phadn may nén déng thoi thoi
mudi ndi hoi.

Thwdng xuyén do dd thi cdng ddng co' va phan doan tinh trang hoat déng clia déng co.
Tinh trang ctia voi phun Ia rat quan trong vi néu voi phun kém thi cang tang thém mudi ban
doéng trén cac thiét bi.

Khi dirtng ddng co can kiém tra tinh trang xéc méng, so mi xi lanh va pit téng qua clra
quét. Xem xét lwong dau bdi tron xi lanh c6 phu hop khéng ciing nhw chiing loai dau boi
tron xi lanh dé c6 thé phai diéu chinh lai lwong dau béi tron va chang loai dau béi tron cé
TBN phu hop.

Kiém tra vé sinh khoang gi6 quét néu ban.

Vé sinh ndi hoi kinh té bang co khi ho&c rira nwéc

Két luan
Dong co chinh khai thac lau dai & vong quay thap c6é wu diém co ban la glam dwoc chi ph|

nhién liéu tiéu thu cho chuyé&n hanh trinh va do vay cé thé téng loi nhuan ctia chuyén hang va gidm
dwoc phat thai do khi xa tlr ddng co. Tuy vay viéc khai thac lau dai & vong quay nay anh huwdng
khong tét téi tinh trang ky thuat cling nhw an toan ctia déng co. Do vay ngwdi khai thac van hanh
can phai ndm dwoc nhirtng anh hwéng tiéu cuc cla viéc nay; tuan tha nghiém ngét quy trinh khai
thac dong co & vong quay thap theo hwéng dan clia nha ché tao. Theo ddi sat cac thong sé cong
tac clia dong co ciing nhw nhirng cong viéc kiém tra, bao dwdng dé tranh nhirng sy cb dang tiéc
xay ra v&i dong co chinh.
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PHAN TiCH CAC TiNH HUONG HO TUA BIN KHi NAP PONG CO DIESEL
ANALYZATION THE SURGING SITUATIONS OF DIESEL TURBOCHARGER

) Nguyén Ngoc Hoang
Khoa May tau bién, Trurong Dai hoc Hang hai Viét Nam

Tém tat

Ho tua bin khi nap tang ap la hién twong phé bién trong khai thac dong co diesel tau thuy,
né co thé xay ra & bét ky kiéu loai hay kich c& nao caa may, khi c6 hién twong mét can bang
néang lgng gitka ndng lgng yéu cau cta may nén téng ap va nang lwong co hoc san sinh
cla tua bin khi xa. Khi xdy ra ho tua bin, may nén khi tdng ap nhw tam ding va khéi déng
lai, lam gidm hiéu qué nén khi va dnh hudéng téi qué trinh chéy trong bubng dét cta déng co
diesel.

Pé khai thac déng co diesel hiéu qua, tang tinh kinh té va téng thoi gian chu ky khai théc,
gidm khoi va phat thai ttr dong co diesel, nguoi khai thac can hiéu va tim ra cac nguyén
nhén géy ho tua bin. Bai bao nay phén tich cac nguyén nhan gay ho tua bin va dwa ra cac
chi dan khai thac tua bin-diesel.
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Twr khéa: Ho tua bin, tua bin tang ap
Abstract:

Turbine surge of the turbocharger is common phenomenon in operation of marine diesel
engine. It can happen at any kinds and any type of engine cylinder bore, when there is
unbalancing between charging compressor requirement energy and the generative power by
exhaust gas turbine. While turbine surge, the turbocharger suddenly stops and then starts
again, that reduces compression efficiency and then influence to explosion in combustion
chamber of diesel engine.

In order to increase diesel operation efficiency, increase service time of the turbocharger and

reduce smoking & emissions from diesel engine, the operators should understand and find

out the reasons of turbocharger surge. This article analyses the reasons of turbine surge and
gives some operation guide of engine-turbocharger.
Key words: Turbine surge, turbocharger

1. Datvan dé

Chung ta biét xu hwéng phat trién cta cac nganh cdng nghiép néi chung va coéng nghiép tau
thay noi riéng hién nay la tdng hiéu qua thiét ké va s dung nang lvong dé gép phan gidm phat
thai toan cau, dac biét 1a phat thai carbondioxit.

Khéng khé dé nhan ra tua bin tan dung nang lwong khi xa tdng ap suét khi nap dong co diesel
la mét trong nhirtng manh ghép cé anh hwéng Ién, héi di nhiéu thuan lgi cho huwéng hoan thién
coéng nghiép tau thiy phu hop céc chi tiéu cla td chirc hang hai thé gidi, chi tiéu thiét ké hiéu qua
nang lwong EEDI (energy efficiency design index) va chi tiéu ké hoach quan ly hiéu qua nang
lwong tau thy SEEMP (ship energy efficiency management plan) dé la: gidm phat thai CO, dén
10% giai doan 1, va ct¢ 5 ndm murc gidm cang dwoc that chat theo viéc nang cao hiéu suét do sw
phat trién cta khoa hoc ky thuat, dén giai doan hai tir 2025 dén 2030 phai giam phat thai CO, dén
30% so v&i cac tau dong méi cé hiéu suét trung binh trong khodng nhirtng nam 2000 — 2010
(MARPOL annex VI).

Nhw vay viéc nghién ctru phan tich cac nguyén nhan gay mét 6n dinh lam viéc cua tua bin khi
xa tang ap sé& gop phan tich cwc trong quan ly khai thac néng lwong hiéu qua, déng thoi cling soi
xét chéat lwong cac hang muc thiét ké cta td hop diesel-tua bin khi xa theo chi tiéu thiét ké hiéu
qué nhw da noéi & trén.

2. Néi dung

2.1. So’ lwgre hé théng tua bin khi xa ting ap

Hinh1 gi&i thiéu so dd hé théng khi nap dong co diesel chinh tau thdy, phéi hop tan dung
nang lwong cla dong khi thai lam quay tua bin lai may nén tang ap suét khi nap vao déng co va
mét té hop quat gié phu, chiing dang dwoc bé tri s& dung thinh hanh trén cac tau bién hién nay.

O trang thai khéi dong dong co diesel, ddo chiéu quay dong co, dong nang lwong khi thai
con chwa 6n dinh, dong co diesel khi d6 dwoc cp khi chd yéu tir quat gié phu, dwoc lai bang
ngudn nang lvong bén ngoai.

Khi dong nang lwong khi xa dd Ién cho tua bin lai may nén téng ap, cap khi nap vao hop gié
quét va vao xi lanh qua cac clra quét khi, ap suat khi nap trong hop gié quét la thong sb phan anh
tinh trang lam viéc cta tua bin-may nén khi tang ap, ap suét nay da 16n twong (rng voi tai yéu cau
ctia dong co diesel thi quat gié phu sé dwoc tw dong diéu khlen dirng.

Tinh wu viét cta tua bin d6 1a vira tan dung dwoc ngudn nang lwong nhiét thai cta khi xa dé
lai may nén khi tang ap suét khi nap, tdng cdng suét dong co vira tw déng twong thich tét véi cac
ché d6 tai ctia dong co diesel ma né phuc vu. Khi vong quay dong co diesel giam, dong nang
lwgng khi xa vao tua bin lai may nén tang ap gidm, lam giam Iwgng khi nap vao may twong ng
v&i yéu ciu cong suét cla may nhd, khi dong co diesel tdng vong quay, téc do cua tua bin tang
theo ty 1& v&i lwong khi xa, két qua 1a lwu lwong khi nap tang theo twong tng vé&i yéu cau coéng
suat tang.

Hinh2 thé hién cac d&c tinh cong tac cla tua bin may nén & cac gia tri vong quay lam viéc
khac nhau ctia tua bin céng suét I&n, dwoc thwe nghiém trén bé thir(nghién clru ctia hang tua bin
ABB), & d6 bo dbt nhién liéu diesel cip khi chay vao tua bin lai may nén khi ting ap, thi nghiém
vién sé& diéu chinh khi cAp budng dbt va lwu lwong nhién liéu dé& co sw twong dwong cla bat ky
thdng sd nao cuta khi xa dong co, ddng thdi thi nghiém vién ciing tién hanh diéu chinh lwu lvong
khi nap tlr cra ddy cia may nén. Bé thlr cé kha nang thu thap tat ca cac thdng sb cong tac cua tua
bin va may nén, db thi nay rat hivu ich, né thé hién sy phéi hop cong tac gitra tua bin va may nén
va c6 thé 1am co sé cho lwa chon va l&p dat tua bin tdng &p cho cac dong co.
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Hinh 1. Hé théng céap khi nap déng co diesel Hinh 2. Cac dwong dac tinh céng tac cia mady nén khi

Trén db thi, truc tung la ty s6 tdng ap suat tuyét dbi cta khi nap, con truc hoanh la lwu lwong
khi nap. O méi vong quay lam viéc cla tua bin lai may nén, c6 mét gia tri lwu lwong khi nap gidi
han nhé nhat, ma & dé co thé co hién twong qua tai tua bin do mét can bang gitra nang lwong khi
x& san sinh va strc can trén dwdng nap, cac diém gidi han doé & tat ca cac vong quay tua bin dwoc
ndi thanh dwéong nét dirt goi la dweng gidi han gay mét can bang nang lwong lam ho tua bin.

Néu nguoi thi nghiém vién mé to van buwédm trén dwdng ddy may nén thi ap suét khi nap &
vong quay khéng dbi clia tua bin sé gidm theo s tang cda lwu lwgng khi nap dén diém ‘hut hoi’, 1a
noi vuot ngoai nang lwc may nén nén khéng thé nén khi hiéu qua nira, khi d6 hiéu suat nén doan
nhiét clia may nén |a thap nhat.

2.2. Phéan tich cdc nguyén nhan gay mat 6n dinh lam viéc cua tua bin

a) Khai niém ho tua bin

Ho tua bin ‘turbine surging’ la hién twgng thoat khi qua khoang canh may nén-tua bin, do phan
ap tir hop gié quét, trong trweng hop mét can bang nang lwong trén truc tua bin lai may nén tang
ap: Khi dirng may diesel dot ngot, khi thay ddi tai cia may nhanh bat ngd, khi quay tré tau, hay do
héng hdc hoac 16i tir chinh tua bin va may nén.

Khi tua bin ho, dong khi sé di nguwoc tir hdp gié quét qua khoang canh may nén thoat ra ngoai
qua phin loc khi, tua bin nhw tam dirng tirc thoi sau d6 khéi dong lai, didu nay lam hiéu suét lam
viéc cla tua bin may nén gidm va do d6 lam anh hwéng dén lwu lwong khi nap vao déng co, lam
anh hudng dén qua trinh chay cla dong co.

Néu ho tua bin chi xay ra lac dac, khong lién tuc do thay déi tai bat thworng thi van dé khong
nghiém trong, mién la cac 6 d& tua bin khéng bi &nh huwéng gi. Tuy nhién néu ho tua bin xay ra lién
tuc thi can tim ra nguyén nhan va khic phuc ngay, vi né c6 thé 1am héng ro to, dac biét l1a canh
may nén, noi c6 dd bén kém nhét (hiéu suét tua bin véi canh may nén bang nhém cao hon loai
canh bang titan).

Cac nguyén nhan gay ra ho tua bin c6 thé tdng két trong cac trwdng hop sau day:

- Do tang strc can trén dwong khi xa, khi nap, dac biét 16i hay gap 1a ndi hoi kinh té bi bam
ban lam tang strc cdn dwdng xa lam gidm nhanh céng suét tua bin, do tua bin chinh 1a tua bin
déng ap lam viéc theo chénh ap truwéc va sau tua bin;

- Do bét thwerng trong qua trinh chay trong dong co, do hé théng nhién liéu, lam nang lwong
khi x& khéng dat yéu cau theo tai thiét ké cia dong co;
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Do téi may diesel thay ddi dot ngot, bétlthu(‘)’ng, vi gitba tua bin va dong co diesel ludn cd
do tré, néu khong dam bao si twong thich tot gitra chung thi 16i hé thong sé xay ra;
- Do hdng hoc hoac 16i bat thuwdng tlr tua bin va may nén.

b) Phén tich cac nguyén nhén gay ho tua bin

A

Ps

<___._______._____-________

v

Q(m’ss)
Hinh 3. Diém lam viéc cda tua bin — mdy nén

Hinh3. 1a d6 thi biéu dién diém lam viéc cia may nén — tua bin, trén dé:

Truc tung la ty s& nén clia may nén hay ap suat tdng ap ctia déng co’;
- Truc hoanh la lwu lvgng khi nap;
- Duwodng cong (1) 1a dwong déc tinh may nén, do 1a dwong biéu dién mbi quan hé ap suét
tang ap theo lwu lvgng khi nap @ mét vong quay tua bin;
- Duwong (2) la dwong tai clia dong co diesel;
- DBuwong (3) la dwong dac tinh can trén dwong nap khi vao déng co;

Puong (4) 1a dwdng gi¢i han qua tai, mat &n dinh cla tua bin — may nén

O mdt ché do lam viéc cla dong co diesel, xac lap cho ching ta mét vong quay lam viéc cla tua
bin — may nén. Khi d6 v&i ap suét ting ap Ps va stc can trén duwdng nap (strc can qua sinh han
gié tédng &p, qua van mot chiéu...) sé yéu cau diém lam viéc ctia may nén l1a diém A, co lvu lvong
khi nap vao may phu hop & tai twong ng.

v

Q(ms)

Hinh 4. Ho tua bin do tai cia dong co’ diesel
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Tai cGa may diesel 6n dinh, thanh réng nhién liéu it dao dong, vong quay cla tua bin khi xa
khong thay ddi, thi diém A dao déng xung quanh vj tri can béng.

Khi tai cia may thay déi, lwong nhién liéu chu trinh sé thay ddi, va nhw vay vong quay tua bin
sé thay dbi theo lwong va ap suét khi xa, diém A van sé la giao cét gitra dwdng déc tinh may nén
va dwéng déc tinh can va sé di chuyén trén dwdng tai clia dong co diesel.

Khi tai ctia may diesel thay ddi dot ngot nhw déi hwéng béat thuwong, dirng may doét ngdt, méc
can hay chan vit vwéng vat thé la, dwong tai ciia dong co sé di chuyén dén vi tri cia dwong 2,
dwdrng dé&c tinh can trén dwong nap sé di chuyén dén vi tri ciia dwong 3'(hinh4), do lwu lwong khi
nap bi dinh tré, lam cho ap suét tang ap trong hdp gié quét ‘air receiver’ ting bat thuwdng, trong khi
doé nang lwong dong khi xa dén tua bin chwa kip twong thich dap rng, diém A sé di chuyén dén
diém A1- ndm trén duwong gidi han mat can bang tua bin, khi nay cot 4p khi nap do may nén tao ra
khéng thdng dwoc ap ndng cla dong khi tir hdp gié quét va nhw vay phan ap thoat khi qua canh
may nén sé xuat hién. Dac biét khi dong co diesel ludn lam viéc & trang thai qua tai, qua trinh chay
kém, chay rét trén dwong xa lam anh hwéng dén lwong va chat cia khi xa vao tua bin, lai cang
lam cho qua trinh cap khi 6xy xau di, khi nay dwéng tai ddong co nam trén dwong gi¢i han mat can
bang nang lwong tua bin may nén, tua bin sé ho lién tuc, déng co diesel luén lam viéc trong trang
thai thiéu khi nap va nhiét do khi xa sé tang. Nhw vay, dé bao vé may thi & day nguoi thiét ké can
c6 moét tac dong han ché lwong nhién liéu chu trinh theo gia tri ap suat khi tdng ap bi gi¢i han.

v

Q(ms)

Hinh5. Ho tua bin do 18i ttr chinh tua bin

Trong thuwc té khai thac ching ta hay gap trwéng hop ho tua bin do 16i tir chinh tua bin, do ma
sat co khi trén truc tua bin tdng, do mé canh tua bin, do canh tua bin bi bam ban.v.v. lam cho hiéu
suét tua bin bj gidm, mat can bang gitra cong suét yéu cau clia may nén va tua bin, may nén lam
viéc & trang thai qué tai vé cong suat, diém lam viéc cia may nén lic nay di chuyén dén diém A2
(Hinh5), ndm trong ving gi¢i han mat can bang ndng lwong, khi nay néu cang tang vong quay
dong co diesel, tua bin sé cang ho lién tuc, nhiét do khi xa ctia dong co’ diesel sé tang manh do
thiéu khi nap, dé duy tri kha nang lam viéc cia dong co diesel chinh can thiét phai giam vong quay
dén gia tri 4p suét khi nap thich hop, khédng gay nén hién twong qua tai trén truc tua bin.

2.3 Xt ly khi tua bin c6 hién twong ho

Khi tua bin ho, ndng lvong hay ap suét tirc thoi do may nén tao ra khéng thédng duoc phan ap tir hop
gi6 quét. Do vay cach tam thdi va nhanh nhét khdc phuc ho tua bin [a mé xa bét khi nap tir hop gié quét ‘air
receiver’, khi d6 Ps sé& giam nhanh lam cho sirc can trén dwong nap giam, duong 3’ tré vé duwdng 3 (Hinh4)
hay dudng 3 di chuyén xudng phia dwéi (Hinh5) thiét 1ap mét vi tri can bing méi. Tuy nhién, khi m& xa giam
Ps, c6 thé lam tang nhiét d6 khi xa cla cac xi lanh, do d6 can lwu y dén gi&i han ap suét khi nap twong tng
v&i vong quay cla dong co ‘scavenging limit'.

Trong thuc té khai thac ching t6i hay diing nhét 1a giam vong quay khai thac ctia dong co diesel dén gia
tri twong thich, ma & dé may nén do tua bin lai c6 thé tao ra mot gia tri 4p suét khi nap da dé thdng cac strc
can trén dwdng nap, vi khi d6 déng co yéu cau ap suét khi nap twong ng & tai nhd, lwu lwong va ap suét khi
nap gidm nhanh 1am dc tinh can trén dwéng nap thodi va di chuyén xubng phia dwdi.
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Trwong hop hay gép nhét trong thuc té Ia canh tua bin bi bam ban, hidu suét clia tua bin gidm, lam
giam kha nang sinh cong cua tua bin, gy mat can bang nang lwong yéu cau ctia may nén nghiém trong,
nhat Ia & dai tai cao, khi dé ching ta can nghién ctu va tién hanh vé sinh tua bin (tham khao hinh6).

Hinh 6. Bém béan cta cénh tua bin sau 8000h Iam viéc cta tua bin NA70 trén tau NSS Endeavor

V& sinh tua bin hién nay phé bién c6 hai phuong phap: vé sinh bang cac hat ran nhw hat cac bon hoat
tinh (kich c& khéng qua 1,0mm), hat nghién clia cac vé qué thyc vat (kich c& khoang 1,5mm). Tuy nhién,
phwong phap nay chi thich hgp cho vé sinh thwdng xuyén tua bin (24 — 48) h/lan, trong trwdng hop 16i tua bin
do canh bi bam ban san pham chay nhw trvong hop nay thi vé sinh tua bin bang nwoc la thich hop nhét, va
néu van khong hiéu qua thi bat buéc phai tién hanh bao dwéng tua bin.

3. Kétluan

Nhw vay dé c6 sw lam viéc én dinh cla tua bin-may nén thi can cé sy twong thich tét cha
ching v&i dong co diesel, co nghia phai chon va b tri dung tua bin-méy nén cho déng co, bén
canh d6 can khai thac va béo dwdng, bao tri may dung theo hwéng dan clia nha san xuét.

Viéc phan tich cac tinh hudng ho tua bin ctia cac tua bin khi xa tang ap khi nap, da chi ra
hwéng khai thac hiéu qua may diesel c6 bd tri tua bin khi xa tang ap, déng thoi cung chi ra anh
hwéng cla nang lwong khi x& va kha nang tan dung nang lwong nay cua tua bin, dé tir d6 dwa ra
cac phwong an bdo tri, bdo dwéng tua bin. Bai viét cling da gi¢i thiéu so lvgc phwong phap luan
xay dung cac dwong dac tinh tua bin may nén trén bé ther d& lam can c nghién ciru cho céac
nghién ctu sinh va sinh vién chuyén nganh tham khao.
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PHAN TiCH ON BINH CHUYEN DONG CUA HE TRUC TAU THUY

STABILITY ANALYSIS OF SHIP SHAFTING
Bui Thi Hang
B6 mén May tau thiy, Khoa May tau bién
Tém tit
Phan tich vé én dinh chuyén déng nhdm muc dich phét hién céc dau hiéu cho phép xét doan
chuyén dong dang xét c6 6n dinh hay khéng.Céc dao déng cta hé truc tau thuy luén la déi
twong quan tam trong tinh toén thiét ké tau, do dé dé xem xét vé mét chét luvong dong luc
hoc cé&n xem xét dén 6n dinh dao dong ctia hé truc.
Abstract
Motion stability analysis is aimed at detecting signs of whether or not the motion is
considered stable. The fluctuations of the ship axle system are always the subject of interest
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in ship design calculations, so to consider the dynamics quality should consider the stability
analysis on the vibration of ship shafting
Key words: Stability analysis, ship shafting, calculation and design of marine propulsion systems,
vibration of ship’s propulsion system.
1. bat van de ) o
Dao dong c@a hé truc tau thuy Iuéq la doi twong quan tam trong tinh toan thiét ké tau. bé
xem xét vé mat chat lwong dong lwc hoc can xem xét dén 6n dinh dao dong cla hé truc.
2. N6i dung
2.1.1. Cac khai niém 6n dinh
2.1.1. On dinh theo nghia Liapunop
Xét phwong trinh chuyén dong bi nhieu:
dx
e f(t,x)x(t,) =%, (1-1)
trong d6: X = {X,,...x, J; f = {f,...f, }.
Gia thiét f nhan vi tri bat ky ddm bao ton tai va don vi nghiém ctia (1-1) trong khoang (a, «).
Khi d6 ta c6 cac dinh nghia vé &n dinh nhw sau:
binh nghia 1:
Nghiém ¢ = ¢(t) ctia phwong trinh (1-1) 14 én dinh theo nghia Liapunop khi t —o, néu véi
e >0 batky vaty e (a, ) tdn tai n(e, to) sao cho:
Moi nghiém x = x(t) ctia (1-1) lién quan v&i ¢(t) thod man diéu kién:
IX(t)— ¢ty )| <7 (1-2)
xac dinh trong khoang [to, ]
V&i nghiém nay co bat dang thirc:
X(t) =& (t) < & voit e fto, ] (1-3)
Dinh nghia 2: (6n dinh tiém can theo nghia Liapunop)
Nghiém ¢ = ¢(t) ctia phwong trinh (1-1) 14 én dinh theo nghta Liapunop khi:
1) N6 6n dinh theo nghia Liapunop
2) V&i batky to € (a, ) ton tai & = 3(ty) sao cho moi nghiém x = x(t) ¢6 tinh chét:

lim ()¢ ()] =0
vGi - ||X(t)—§ (t)=0|| <0 (1- 4)

Nghiém £(t) 1a khong 4n dinh theo nghia Liapunop, pé:u mbi nghiém ca phwong trinh (1-1)

khéng thoé man bat ky dieu kién nao trong cac dinh nghia vé on dinh & trén.
2.1.2. On dinh quy dao )
Xét phwong trinh vi phan phi tuyén:
dx

e f(x)x(t,)= X, (1-5)
Gia str ham f thoa nan diéu kién t6n tai cac nghiém clia phwong trinh (1-5) trong mién dwoc xét.
Gia st x = x(t) la nghiém cta (1-5).
Tap hop cac diém L < E-P (khéng gian O-co-lit n chiéu) tao b&i nghiém x(t) sé dwoc goi la quy
dao nghiém.
Ta c6 dinh nghia sau:

Nghiém ¢ = ¢(t) ctia phwong trinh (1-5) 1a én dinh quy dao khi t -0, néu ban kinh qu§ dao
duwong L* cGa cac nghiém x = x(t) & thoi diém to 1a d0 gan nghiém ¢(t) va qua moi thoi gian t < [to,
o] nam trong lan can e dG bé cta ban quy dao L* ctia nghiém ¢(t), Hinh 1.1
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1]

X,
Hinh 1-1: M6 hinh én dinh quy dao
2.1.3. On dinh theo nghia Poisson ) ]
Xét chuyén dong cta diém trong mat phdng xuyén (Hinh 1.2). Gia st chuyén déng nay
tao phwong trinh vi phan.

do_ .40 _
do dt

1 o =const>0 (1-6)

~ Hinh1-2
QuY dao diém A trén xuyén cé phwong trinh vi phan:
do o
— =g trdéb:p=a.06+cC
do

On dinh theo nghia Poisson néu lan can xét chuyén dong cé tinh chat la diém A tré vé vo
han lan trong méi lan can cda diém (0,0).
2.1.4. On dinh ky thuat

Ta xét cac phwong trinh

dx

= = f(t, -
S (t,x) (1-7)
%:f@n+p¢a (1-8)

Gia st rAng cac ham f va F thoa man diéu kién ton tai va don tri cac nghiém trong mién
hou han: t, <t <T;||X]| < H;|Z|<H
Ngoai ra, gia st f (t, 0), F(to, zo) = 0. Ham F (t, z) thwc t& co thé khong biét ré néu néi vé
dang cu thé, nén ta gia thiét réng biét wéc lwong ctia ham nay va gia tri ban dau cda né.
J2o] < z63[|F (¢ 2) < Gltht, <t<T (1-9)
Trong trwéng hop chung cé thé G(t) = const.
Ta c6 dinh nghia sau:

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 29



) Gia str: 2=z (t, to, Z) biéu dién t&t ca chuyén dong vach nén bdi (1-8) thoa méan diéu kién
dau z(tp) = zo va han ché (1-9)

Néu: |zt ty 2o ) < Alt)t, <t <T

_(trwong hop chung co thd A(t) =1 = const) thi chuyén dong x = x(t, to, Xo) térc nghiém cuia
(1-7) Ia 6n dinh k¥ thuat theo gia tri gi¢i han z o, G(t), A(t) (Hinh 1-3)

Hinh 1-3: Mé hinh én dinh ky thuét
2.2. Pac diém dao dong hé truc.
2.2.1. Mé hinh dao déng hé truc:

He truc tau thay la hé thdng gébm truc dong co qua cac doan truc ndi véi chong chong. D6
l& mot hé phire tap do cac phan tor thiét bi truc.

bac biét khi dong co la diesel tau thay cé truc khuyu cau tao khéng dbi xirng, hé truc con
bi anh hwéng cla cac yéu td bén ngoai gay cwdng btre nhw do khi chay, méi treong nwéc bién,
cac gbi d&...chinh vi vay hé truc tau thay thwc té 1a hé dao ddng lién quan cta xoan, ubn va doc.
Dé tinh toan thiét ké hé truc tau thay cho dén nay thwérng dwoc mé hinh héa thanh hé réi rac gém
cac khdi lwong tap trung hodc hé lién tuc moét chidu khi d6 sé &ng véi hé phuong trinh vi phan
thwdng va phwong trinh dao ham riéng cho hé lién tuc.

Cho dén nay dé tinh toan dao déng véi d6 chinh xac kj thuat cho phép phd bién trong
thuc té k§ thuat cong nghiép, thiét ké ta tinh cac dao ddng hé truc mot cach riéng ré theo cac dang:
x0én, doc hodc udn. Phé bién hién nay ta tinh v&i mé hinh tinh toan 1ap cac phwong trinh déng luc
hoc truc tiép hodc tinh gan dung bang phwong phap phan t& hiru han.

Mb hinh phé bién tinh toan dao ddng hé truc hién nay la quy déi hé thwc thanh hé gdm n
khéi lwgng tap trung néi b&i n-1 doan truc véi tinh chat dan hdi hodc can. Hé phwong trinh vi phan
chuyén dong la hé bac 2 tuyén tinh, phwong trinh day da c6 dang:

MX +CX + KX =F(t) (1-10)
trong dé:
X= [Xg... n] véc to chuyen Vi

X, X S
: véc to van toc va gia téc
M: ma tran quan tinh - ma tran dwong chéo chinh
M= diag[M;....M,]
K: la ma trén d6 clrng - ma tran duwdng chéo chinh
C: la ma tran hé sb can - ma tran dwdng chéo chinh
F(t) = [F1...F,]: véc to lwvc cwdng birc
Khi khéng c6 can C = 0 va dang dao dong tw do khi F(t) =0
2.2.2. M6 hinh dao déng hé truc dang hé déng Iwc
Ta con cé thé chuyén dang (1-10) vé dang hé dong luc la hé phwong trinh dao ham bac
nhét bang cach dbi bién:

X1 = X
Xy = Xl = X
X3 = XZ = X
Khi dwa (1-10) vé dang ma tran khéi lwong don vi, ta cé:
X +M7ICX + M KX = M *F(t) (1-11)

v&i cach dbi bién trén ta co hé:
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X =X, =0x +Ix,+0
X, = =M 7Cx, — M Kx, + f,(t)

trong do:
O: ma tran O,
I: ma tran don vi; | = diag[1...1],
fa(t) = MF(t)
hay: X=Ax+f (t) (1-12)

0] I
A=
-M?*K —-MTC

ft)=[0 f(t)]"
trwdng hop dao dong tw do F(t) = 0 ta cé:

A © ! 1-13
=Mk O (1-13)

2..3. Ly thuyét 6n dinh chuyén déng cho dao dong hé truc tau thay
2.3.1. M6 hinh tinh toan
Ta sé ap dung ly thuyét én dinh theo Liapunop cho dao dong hé truc tau thiy. Cu thé xét
4n dinh dao ddng hé truc tuyén tinh n bac tw do cho hé (1-10) bang xét &n dinh hé (1-13).
Khi d6 ta chi can xét &n dinh cho hé thuan nhat v&i nghiém 0 1a da:

X = AX (1-14)
Nghiém trén dwoc tim duwdi dang:
x= D.expit (1-15)
trong d6 D = {d;...d,}
thay (1-15) vao (1-14) ta c6: (A-IA)D = 0 (1-16)
dé D# 0 thi det (A-IL) =0 (1-17)
day la phwong trinh d&c trung dé tim A va det(A-In) (1-18)

la da thirc dac trwng. V&i rng dung dai sb tuyén tinh, & day A sé la cac gia tri riéng cla
ma tran A

0] |
v&i hé khéng can A :[ .
-M7K O 2nx2n
0] |
vahécocdn A= . L
-M7K -M™C )
nx2n
khi d6 da th(rc dac trwng c6 bac 2n cho cac nghiém thwc hoac nghiém phirc lién hop
dang:  B(A) = @A™ + ...+ Azn1h + s (1-18a)

Ngoai c4c loai can clia hé cho bdi cac hé sb C; clia cac doan truc, ta con gap cac loai can
ty 1é:

C=oM + BK (1-19)

trong dé: o, B 1a cac hé sb phu thudc vao vat liéu va méi trudng, C con dwoc goi la ma
tran can Reigleigh.

2.3.2. Tiéu chuén én dinh
Ta chon xét &n dinh dwa tryc tiép vao nghiém cla phwong trinh d&c trwng hay nghiém cla
da thirc d&c trung va hé sb cla da thire déc trung nhw sau:

a. Diéu kién can dé dao déng (nghiém) cta (1-10) hay cta (1-14) la 6n dinh tiém cén
Ia tat ca hé sé cua da thirc déc trung (1-18) la thuc dwong [Tiéu chudn Stodola]

b. Diéu kién cén va du dé dao dong (nghiém) cda (1-10) hay (1-14) la én dinh tiém
cén la tét cad phan thuc cua céc nghiém phai c6 gia tri &m. Du chi 1 trong céc phén thuc cla
nghiém la dwong thi hé sé la khéng én dinh. Khi céc phan thuc ngoai céc gia tri &m cé gia tri 0 thi
con cén phai xét thém vé tinh 6n dinh tuy theo ttng truong hop cu thé.
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Ta chon xét truc tiép hé sb6 va nghiém cula da thirc dac trwng vi phwong tién tinh toan hién
nay cho phép xac dinh dwoc chung, tranh dwoc cac phuwong phap gian tiép tinh toan theo bang
hoac nhiéu dinh thirc clia cac tiéu chudn Routh va Hutwitz.

T xét ly thuyét va ap dung vao xét 6n dinh dao déng hé truc tau thiy ta c6 thé di dén cac
két luan sau:

- C6 thé ap dung 6n dinh chuyén dong cla hé dong lwc dang hé phwong trinh dao ham bac
nhét vao xét 6n dinh dao déng clia hé truc tau thay. M6 hinh nay I& mé hinh téng quat dé ap dung
ly thuyét én dinh theo Liapunop.

- Ta c6 thé xét 6n dinh dao déng cla hé truc tau thdy theo phwong phap truc tiép 1a dwa
vao nghiém cta phwong trinh dac trung.

- V&i phwong tién tinh toan hién nay cho phép tinh toan nhanh chéng bai toan 6n dinh
chuyén dong cla hé dong lwc tuyén tinh cling nhw 6n dinh dao dong cla hé truc tau thay.

- Day la co s& dé mé rong xét &n dinh dao ddng hé truc tau thay véi cac yéu té phi tuyén
phét sinh (nhw tw chan, ngau nhién).

3. Két luan
Bai viét gidi thiéu cac khai niém, tiéu chuan vé én dinh chuyén déng. Trén co sé& phan tich
do dwa ra cac diéu kién ly thuyét dé xac dinh 6n dinh dao déng ctia hé truc tau thay.
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LAP PAT HE THONG XU LY KHi THAI PONG CO SCR TREN TAU THUY
INSTALLING DIESEL EMISSIONS CONTROL SYSTEM SCR (SELECTIVE
CATALYTIC REDUCTION) ON BOARDS

Trwong Tién Phat
B6 mén May tau thiy, Khoa May tau bién
Tém tit
Bai viét gici thiéu va dat van dé vé viéc Iap dat hé théng xu ly khi thdi SCR (Selective
Catalytic Reduction) cho déng co Diesel tau thdy dé déap tng céc tiéu chuén ngay cang
cao dbi véi nbng dé céc chét déc hai trong khi thai cia déng co.
Abstract
The article introduces and questions about installing of Selective Catalytic Reduction
(SCR) to marine diesel engines on boards to meet increasing standards for the
concentration of toxic substances in the exhaust gas. of the engine.
Key words: SCR, DIESEL EMISSION, Selective Catalytic Reduction, IMO TIER III.
Dat van dé
Viéc ap dung Tiéu chuén phat thai 6xit nito muc Ill dbi véi dong co tau bién hién nay nhuw
sau:
Néu hoan cai I&6n dwoc thwe hién trong nam 2016 va tau hoat ddng trong khu vuc kiém soéat
phét thai NOx, thi ddng co sau hoan cai phai tuan thi Tiéu chuan muc Il
Theo quy dinh tai Phu luc VI cla Céng wéc quéc té vé ngdn nglra 6 nhiém do tau gay ra
(MARPOL) d3 dwoc stra ddi, bd sung, dong co diesel cé cong suat tr 130 kW trd 1én, 1ap dat trén
tau c6 sdng chinh dwoc dat tir ngay 01/01/2016, hoat dong tai khu vc kiém soat phat thai NOx tw
tau tai B&c My va vung bién Caribbe thuéc Hoa Ky, phai thda man tiéu chudn phat thai oxit nito
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(NOx) mure lIl (Tier 1ll) theo quy dinh cGa B6 luat ky thuat vé kiém soat phat thai oxit nito' tir dong
co diesel hang hai (B6 luat NOx).

Gioi han phan thai NOx (g/kWh) theo quy dinh cua B9 luat NOx phu thuéc vao vong quay
hoat ddng I&n nhat ctia dong co (vong/ phut) duoc chira trong biéu db dwéi day. Tiéu chuan phat
thai mirc | va Il 4p dung trén pham vi toan cau, con Tiéu chuan muc Il chi 4p dung cho céc khu
vue kiém soat phat thai NOx tiv tau hién cé (Bac My va vung bién Caribbe thudc Hoa Ky).
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Hinh 1.1. Vong quay dinh mirc cua déng co’

Trong twong lai, néu Té chirc Hang hai quéc té (IMO) dwa ra quy dinh vé& khu vic kiém soat
phét thai NOx méi, thi Tiéu chudn phat thai mic 11l s& 4p dung cho tau cé ngay dat séng chinh tw
ngay c6 hiéu lwc cia khu ve kiém soat phat thai dé.

Khi Tiéu chuén phat thai toan ciu muc Il ¢é hiéu lwc trong ndm 2011, cac nha san xuét déng
co diesel hang hai da diéu chinh dong co dé cé thé dap (rng thda man tiéu chuan nay. Tuy nhién,
Tiéu chuan phat thai mace Ill, véi yéu cau gidm bdt khodng 76% lwong phat thai NOx so véi mie I,
dwa ra cac thach thirc Ién dbi véi nha san xuét dong co, ho phai ap dung céc bién phap gidm nhe
phat thai NOx str dung cdng nghé dong co khac.
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Hinh 1.2. Khu vwec kiém sodt phét thai NOx tir tau Bac My
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Hinh 1.3. Khu vuc kiém sodt phét thai NO, tir tau ving bién Caribbe thuéc Hoa Ky

Cac cong nghé hién c6 nham dap (ng thda man gi¢i han phat thai NOx muc 11l bao gom:

+ Hé thdng khir chon loc ¢6 st dung xuc tac (SCR): day la phwong phap dwoc st dung réng
réi nhat dé loc NOx tr khi thai ciia ddng co trang bj cho tau.

« Hé théng tuan hoan khi thai (EGC): dwa mét phan khi thai nguoc tréd lai d& hoa véi khi nap
vao dong co nham muc dich gidm lwong phat thai NOx. Day 1a cong nghé con kha méi tng dung
trong hang hai va dang dwoc tiép tuc phat trién nhadm dap rng thda man tiéu chuén phat thai NOx.

+ S dung nhién liéu thay thé, vi du nhw khi tw nhién héa 16ng (LNG).

Viéc hoan cai Ién déng co phai tuan tha tiéu chuan hién hanh. Hoan cai Ién bao gébm viéc
thay thé dong co hién cé cla tau bang mot dong co khac khéng gidng hét dong co duwoc thay thé,
l&p dat bd sung dong co 1&n tau hién cd, stra dbi Ién dbi véi ddng co hién co trén tau. Vi du, néu
hoan cai Ién dwoc thwe hién trong ndm 2016 va tau hoat dong trong khu virc kiém soat phat thai
NOXx, thi dong co' sau hoan cai phai tuan tha Tiéu chuin mue Il

Cac thanh phan trong hé théng kiém soat khi thai SCR

Hé théng kiém soat khi thai SCR bao gébm 3 thanh phan:

- Két chira chét xdc tac DEF (DEF tank)

- Khoang xuc tac, noi xay ra cac phan (rng héa hoc.

- Trung tdm diéu khién va kiém soat néng do chat gay 6 nhiém trong khi xa.

Khi luéan héi

Khi thai co
Bé dinh chwa NOx
lwong HC

B$ dinh Iwong DEF |

Diesel Oxidation Catalyst
(Doc) .===================:==’
Diesel Particulate Fliter
(DPF)

Noi Urea "thuy phén" thanh
NH3 hoa trén voi khi thai.

NH3 phan wng voi NOx trong bé
xuc tac tao thanh nito va nwoc.

Hinh 2.1. So' dé hé théng kiém soét khi thai SCR
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Hlnh 2.2. Céc b6 phan chinh cta hé théng SCR

Uu diém cta bd xt ly chon loc xuc tac SCR

Nang cao tinh kinh té nhién liéu: So v&i thé hé 2007 thi tinh kinh té cGa nhién liéu tét hon ti
3-5%. Con néu so véi cac dong co chi str dung hé thdng luan héi khi thai (EGR) thi con sb do tir 5-
9%. Vi vay c6 thé noi bod xuc tac SCR 1a hé thdng xuc tac khi thai dau tién dem dén nhirng loi ich
vé tinh kinh té.

Nang cao chat lwong khi thai: Céng nghé SCR cho phép khi thai dat tiéu chuidn EPA10 (
0.2g NOx/ ml.h) vi thé dong co co thé phu hop véi nhiéu tiéu chuan khi thai khat khe nhat.

R4t tién loi khi st dung: Viéc co it cac hoat dong tai sinh trong hé thdng lam cho hé théng
hoat déng dé dang, linh hoat hon. Thyc té cho thay viéc cung cap chat xuc tac bang DEF la mét
viéc don gian it anh hwéng dén cac hoat dong clia phwong tién.

SCR Ia hé thc“'mg dwgce minh chirng la hoat ddng hiéu qua: V&i hon 600000 déng co diesel
dang hoat dong cta chau Au va rat nhiéu thir nghiém tai Hoa Ky cho thdy mét sy tin twéng vao
coéng nghé BlueTec trén thé gidi.

Trong hé théng kiém soat khi thai bluetec mac du dung urea lam xuc tac nhwng thwc sw chét
xUc tac 1a NH; vi trwdce khi di vao bd xuc tac scr urea da bi “thdy phan” tai budng trén thanh
amoniac.

Phan (rng lam gidm NOXx xay ra khi hén hop khi thai va chat xuc tac di vao budng bd SCR.
Phwong trinh phan ng xay ra trong b6 xuc tac:

4NO + 4NH3 + 02 — 4N2 + 6H20 (1)

2N02 + 4NH3 + 02 — 3N2 + 6H20 (2)

NO + NO, + 2NH3 — 2N, + 3H,0 3)
V&i mét sb phan ¢ng phu:

2 SOZ + 02 — 2 SO3 (4)

2 NHg + SO3 + HZO — (NH4)2804 (5)

NH; + SO3 + H20 — NH;HSO, (6)
Khi st dung trwc tiép urea lam chét xdc tac thi ta cé phan &ng sau:

4NO + 2(NH,),CO + O, — 4N, + 4H,0 + 2CO, @)

Nhuw vay, sau khi khi thai di qua cac bo loc thi khi thai sé than thién v&i méi trwong hon, phu
hop v6i cac tiéu chuan khi thai hién co.

Sau bd xuc tac SCR con c6 mdt cdm bién NO,. N6 ¢ cong dung xac dinh xem trong khi thai
trwdc khi thai ra méi trwong con NOx hay khéng va givi vé DCU tir d6 DCU diéu khién dinh lwong
chét xuc tac cling nhw cac yéu té khac nhw nhiét dd cho phu hop hon.

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 35



Hé théng xtr ly khi thai SCR marine 1ap cho mét sé déng co diesel tau thay

Hé théng xur ly khi thai SCR marine — Emtec Thuy Dién

SCRmarine 1a mét hé théng khir NOx hoan toan tw dong. N6 dwa trén cdm bién NOx do
lwong phat thai thuc té tlr dong co va do d6 yéu cau it hodc khéng cé hiéu chuan trong qua trinh
van hanh thkr. Mot bd xdc tac chat xuc tac SCR, va tuy chon POC (Chét xuc tac Oxy héa
Particulate), dwoc |&p d&t trong 6ng xa cang gan dong co cang tot dé bao toan nhiét do khi thai.

Khi nén dwoc st dung dé dat dwoc mot mire d6 cao cla swong cta DEF tiém trong dng xa.
Diéu nay cung vé&i may tron dugc ti wu hda dong chay ddm bdo murc cao hiéu suét.

Hé théng SCRmarine két hop véi POC, Chét xtc tac Oxy héa Particulate, lam giam tat ca
cac phat thai dwoc quy dinh & mrc d6 cao.

Déi v&i nhién liéu cé lwu huynh thdp (EN590)

* Giam t&i 90% NOx

* Giam t&i 40% PM

* Giam hon 90% HC va CO

SCR Catalyst
Mixer unit
DEF service tank
Control cabinet
Electronic control unit (ECU)
Diagnostic display
Injection manifold
Exhaust pressure sensor
Urea injection nozzle
Exhaust temperature, inlet
10-2. Exhaust temperature, outlet
11. NOx sensor
12. Urea supply pump
13. Urea line; from tank to pump
14. Urea line; from pump
to injection
15. Urea line; from injection
manifold to tank
16. Air conditioning unit

Hinh 4.1. Hé théng xr Iy khi x4 SCR marine
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. SCR Catalyst

. Mixer unit

. DEF service tank
. Control cabinet
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CYCICR .1 |
Sy BEORS

% L . Electronic control unit (ECU)
r- ( ‘ . Diagnostic display
ne \ o= . Injection manifold

. Exhaust pressure sensor
. Urea injection nozzle
10-1. Exhaust temperature, inlet
10-2. Exhaust temperature, outlet
11. NO, sensor
12. Urea supply pump
13. Urea ling; from tank to pump
14. Urea line; from pump
to injection
15. Urea line; from injection
manifold to tank
16. Air conditioning unit
17. POC (option)
Hinh 4.2. Hé théng xur Iy khi x4 SCR marine kém theo b POC
Hé théng SCR cho tau hang r&i déng tai nha may OSHIMA
Hé théng loai bd SCR NOXx dau tién trén thé gi¢i dwoc I&p dat trén tau ché hang roi déng tai
nha may Oshima Shipbuilding - Nham dap (rng cac Diéu khién Phat thai NOx Tier lll cta IMO.
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Image of SCR NOx removal system
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Hinh 4.3. Hé théng xur Iy khi xa SCR Idp trén tau hang roi
Két luan
Bai viét da gidi thiéu vé viéc cac tiéu chuan phat thai NOx Il dbi véi dong co Diesel tau thiy

va pham vi ap dung hién nay trén thé gidi, cling nhw gidi thiéu vé cac thanh phan, ciu tao, wu
diém, ng lap dat Heé thdng x( Iy khi thai dong co SCR cho dong co Diesel tau thuay. Bai bao sé 1a
tién dé cho viéc nghién ctru, rng dung hé théng SCR cho déng co Diesel tau thdy va phat trién
cho phu hop véi diéu kién, cong nghé & Viét Nam.
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(NG DUNG QUY HOACH THUC NGHIEM VA PHUONG PHAP PHAN
TiCH PHWPONG SAI ANOVA PE DINH CHUAN LUQNG NHIEN LIEU CAP CHO
DONG CO DIESEL
APPLICATION OF DESIGN OF EXPERIMENTS (DOE) AND ANALYSIS OF
VARIANCE (ANOVA) TO CALIBRATE THE AMOUNT OF FUEL SUPPLIED TO

DIESEL ENGINES
. Lwong Duy béng
Khoa May tau bién, Bai hoc Hang hai Viét Nam

Tém tat

Bai bdo nay nghién ctru phuong phép dinh chudn qué trinh cép nhién liéu dién t cho
doéng co Diesel. Viéc dinh chuén sé duoc thuc hién bdng phuong phép quy hoach thuc
nghiém két hop véi phuong phép phén tich phwong sai (ANOVA) nhdm dinh chuén
lwong nhién liéu cédp cho déng co diesel. Ttr d6 duwa két qua cé6 duoc vao ECU
(Electronic Control Unit) dé diéu khién déng co lam viéc mot cach hiéu qua, gidm thiéu
duoc suét tiéu hao nhién liéu va khi thai déc hai phét ra ngoai méi truong.
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Tir khéa: Pinh chuén, ddng co Diesel, hé théng nhién liéu dién t&, Phwong phap ANOVA
Abstract

This paper research the method of calibrating the electronic fuel supply for diesel
engines. The calibration will be carried out by using design of experiments (DOE) and
analysis of variance (ANOVA) to calibrate the amount of fuel supplied to diesel engines,
thereby load the results to the ECU (Electronic Control Unit) to operate the engine
efficiently, reducing the fuel consumption and toxic emissions to atmosphere.

Key words: Calibration, diesel engine, Electronic Control Unit (ECU), map, ANOVA method
1. Gi&i thiéu chung

Dé c6 thé xay dwng duwoc mot hé théng cap nhién liéu common rail diéu khién bang bd diéu
khién dién t& ECU, thi vin dé& dinh chuan va ti wu héa cac thdng sb cong tac déi véi dong co
diesel la bwéc cuc ki quan trong va mang tinh quyét dinh. Binh chuan dbi véi dong co diesel chinh
la viéc xac dinh dwoc cac thong sbé co ban nhu: lwgng cép nhién liéu cho mét chu trinh g, dinh
thdi cdp nhién liéu, van tbc va cong suét clia dong co, lwong phat thai va suét tiéu thu nhién liéu
sao cho ddng co cé thé 1am viéc téi wu nhét.

Trong cac bwédc dinh chuén, cé phan khong thé thiéu Ia phan tich cac di liéu, wéc lwong
murc tdi wu dé dwa ra dwoc bd co s& dir liéu téi wu cho tirng ché do khac nhau cia dong co
diesel. Dé thuyc hién viéc phan tich di liéu mét cach hiéu qua, nhém tac gid da nghién clru cac
bién phap khac nhau va lwa chon phwong phap phan tich phuwong sai (ANOVA) dé cung véi
phwong phap quy hoach thuc nghiém gidp tao ra bd di liéu téi wu cho dong co.

2. Co s& vé dinh chuan dong co Diesel

Thuwc chét cta dinh chuén (calibration) dbi véi déng co diesel chinh 1a qua trinh xay dwng
map diéu khién dé nap vao bo diéu khién dién t& (ECU), va qua d6 ECU sé diéu khién dinh thoi va
dinh lwong cép nhién liéu vao dong co dé dong co cé thé hoat dong dwoc. Vi thé, viéc xay dwng
map diéu khién & day cé nghia 1a xay dwng dwoc méi quan hé gitra cong suét ddng co (hodc md
men) v&i lwong cap nhién liéu cho mot chu trinh va vong quay ddng co & moi ché dd khai thac
khac nhau va tuy vao nhiém vu clia ddng co phai ddm nhiém (déng co lai may phat dién, déng co
lai chan vit hay phuc vu cac phwong tién dwdng bd .vv.).

Binh chuén ban dau (dinh chuén co ban) 1a buéc rat quan trong dé xay dung nén dwoc map
didu khién co ban (basic control map) vé&i muc dich lam tién dé& cho cac qua trinh té6i wu héa cac
théng sb coéng tac cla déng co tiép theo. Bén canh dd, viéc dinh chuan nay cling sé buwdc dau
diéu khién dwoc sy lam viéc cla dong co, tuy nhién chwa dat dwge muc dich téi wu héa. Dbi véi
cac dong co ché tao méi, cac chuyén gia cla cac hang ché tao thwong ap dung cac phwong phap
khac nhau dé thwc hién dinh chuan co ban nhuw:

- Phwong phap qui hoach thyc nghiém (DoE);

- Phuwong phap thuat toan di truyén da muc tiéu;

- Phwong phap mang no ron;

- Phuwong phap md hinh héa;

- Phwong phap ki thuat sb, va

- Su két hop gilra cac phwong phap nay véi nhau nhuw: phwong phap thuat toan gen véi qui
hoach thwc nghiém; phwong phap mang no ron va thuat toan gen da muc tiéu...

Tét nhién, dinh chuadn cho déng co diesel khéng don gidn ma phai tién hanh theo nhiéu
bwéc véi sy hd tro clia cac cong cu toan hoc nhw: tdi wu hda, qui hoach thwe nghiém, phan tich sb
liéu, cac phép héi qui... va ca kinh nghiém cla con ngudi. Qua nghién clru, c6 thé thdy dwoc, dinh
chuén cho doéng co diesel cé thé bao gdbm cac buwdc sau day:

- Dinh chuin so bé hay con goi la dinh chuan tho;
- Dinh chuin chi tiét hay con goi la dinh chuan hiéu chinh;
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- Ddnh gid théong qua thyc nghiém;
- Hiéu chinh va danh gid cudi cung.
Mbi bwdc trong qua trinh dinh chudn déu coé y nghia riéng va doi héi nhirng phwong phap
khac nhau, cung véi dé chinh xac khac nhau.

3. M6t s6 phwong phap t6i wu héa

Sau khi da dinh chuan co ban véi két qua 1a cac map diéu khién qua trinh cAp nhién liéu cho
doéng co (thoi gian va lwong nhién liéu cap cho ddng co tai cac gia tri tai va vong quay khac nhau),
bai toan tiép theo dwoc dat ra do 1a téi wu héa cac thong sb l1am viéc ciia dong co va tr d6 dinh
chuén chi tiét cho mét dong co Diesel cu thé.

Hién tai, cac nha khoa hoc da dwa ra rat nhiéu phwong phap ly thuyét dé téi wu hoa qua

trinh diéu khién déng co diesel nhw cac phuong phép sau day:

- Qui hoach thwc nghiém (DoE);

- Téi wu hoa Pareto;

- Phwong phap Taguchi két hop véi qui hoach thye nghiém:;

- Phuwong phap bé mé&t dap (rng két hop véi qui hoach thye nghiém,

- Phuwong phap phan tich phwong sai (ANOVA);

- Phwong phap hdi qui (regression).

Tét nhién, mdi phwong phap déu cé nhitng mét tich cwc va yéu diém khac nhau. Viéc lwva
chon phwong phap nao 13 tuy phu thudc vao nhu cau cu thé va bi quyét cong nghé clia cac hang.

4. Ung dung quy hoach thuwc nghiém két hop phwong phdp phén tich phwong sai
(ANOVA) dé téi wu héa cdc théng sé lam viéc cia déng co
Trong trwdng hop t6i wu hoa qua trinh phun nhién liéu dién t&r vao dobng co diesel, ¢cb thé st
dung nhiéu phwong phép tbi wu khac nhau, trong ndi dung bai bdo nay la phwong phép taguchi két
hop v&i phan tich théng ké phan tich phwong sai (ANOVA).
« Phwong phap Taguchi
Phwong phap tdi wu héa Taguchi la mét cong cu twong ddi manh ap dung trong thiét ké cac hé
thdng véi chat lwong cao. Phwong phap nay dwoc phat trién béi nha khoa hoc Gennichi Taguchi
(Nhat ban) dwoc biét nhw 1a phwong phap théng ké nham lam hoan thién cac hé théng va céac
théng sb cla cac hé théng sinh hoc ciing nhw co khi. Taguchi d& phat trién khai niém phwong trinh
ton that (loss function) dwdi cac tinh hudng:
- L&n hon thi tét hon (4p dung cho néng nghiép);
- Nhé hon thi tét hon (&4p dung lam gidm thiéu khi déc hai);
- Dbap (rng muc tiéu (on-target), thay déi nhd nhét (cac thiét bi &n khép trong 1&p may).
Hai trwdng hop dau tién, co thé biéu thi bang cac ham tén that don, con trwdng hop thir ba sé ap
dung ham tén that sai sé binh phuong.

Muc dich chinh cla phwong phap Taguchi 1a tim ra dwoc yéu t6 diéu khién dinh dang
duwoc sao cho tao ra dwoc sy phan ng chap nhan dwoc thay vi cé sy bién dong ctia méi trwong
tw nhién hodc cla qua trinh. O trong madi thi nghiém, y twéng thiét ké cta Taguchi st dung hai
thiét ké va dwoc goi la chubi trong (inner array) va chudi ngoai (outer array). Thuc sy thi nghiém
ctia Taguchi la san phadm giao nhau cla hai chudi nay. Cac yéu té diéu khién thwc hién chinh stra
thém qua trinh sé hinh thanh nén chudi bén trong, con cac yéu té nhiéu (noise factor) di cung véi
qua trinh hodc s thay déi ciia méi trwdng sé hinh thanh nén chudi ngoai. Taguchi cling ap dung ty
sb tin hiéu/nhiéu loan (signal-to-noise ratio) la ham ctia phan &ng quan sat dwoc dbi véi cac chudi
ngoai. Trén thuc té, c6 thé lwa chon qui hoach thi nghiém theo chudi ngoai hodc chudi trong,
nhwng déu phai tng dung chudi tric giao truyén théng theo phwong phap Taguchi, nhw: L4, L8 va
L16.

Chudi bén trong chinh 1a qui hoach trén co s& yéu tb tin hiéu va chudi bén ngoai 1a qui
hoach trén co s& yéu té nhiéu. Ty sb tin hiéu-trén —nhiéu dwoc hiéu la tinh toan théng ké trén toan
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bd chudi bén ngoai. Cong thirc cia mdi quan hé nay (tin hiéu/nhiéu) sé phu thudc vao yéu cau cia
muc dich thi nghiém dat téi da, t6i thiéu hay phu hop v&i muc tiéu ban diu. D& ap dung phuong
phap Taguchi tim gia tri tdi wu cta ham muc tiéu, can thuc hién theo cac buéc sau day:

(1) Can xac dinh ham cha yéu, cac yéu td gay anh hwéng va tinh chét cia phwong thic:

(2) Can xac dinh yéu td nhiéu (noise factor), thir cac diéu kién va cac dac tinh chat lwong;

(3) Xac dinh ham chi yéu can tdi wu hoa;

(4) Xac dinh cac yéu t diéu khién va muc cta chang;

(5) Lwa chon chubi trwc giao va ma tran thi nghiém;

(6) Hwéng dan ma tran thi nghiém;

(7) Phan tich cac dir liéu, wéc lwong mire tdi wu va déc tinh;

(8) Tao thtr nghiém kiém nghiém va dy kién ké hoach cho twong lai.

Trong céc buwéc trén, bwédc 7 vé phan tich cac di liéu sau khi thi nghiém 1a van dé rat quan
trong, b&i cé phan tich méi cé thé hoan thanh viéc giai bai toan tdi wu da muc tiéu. B&i do cé rat
nhiéu bién sé diéu khién qua trinh, nén mot sé md hinh toan dwoc lwa chon dé& ap dung biéu thi
cac qua trinh nay. D& tinh gidn héa va lam gidm murc dd tinh todn, cac mé hinh toan dwoc ap dung
chi bao gdm céac bién sé c6 anh hwéng I6n dén qua trinh, thay vi toan bd cac bién sé. D& tim ra
dwoc nghiém sb mong muén cla cac ham tdi wu da muc tiéu, & day phwong phap Taguchi ap
dung phwong phap phan tich théng ké cé tén goi 1a “Phan tich phwong sai” (analysis of variance-
ANOVA). ANOVA la ki thuat tinh cho phép phéng doan duoc sy dong gop twong dbi ctia méi mét
yéu t6 diéu khién dén téng thé cac phan trng do duorc.

Sau day la mét vi du vé tdi wu héa cac thong sb clia dong co diesel ap dung phwong phap
Taguchi. Yéu ciu dat ra & gidm thiéu sw phat thai khi doc hai cia dong co diesel va tdi wu hoéa
tiéu thu nhién liéu thong qua diéu chinh cac théng sbé khai thac ciia dong co. Nhw da biét, khi déc
hai phat thai b&i dong co diesel bao gédm: NOx, SOx, HC, CO, chét cdn ran. Mc d6 phat thai phu
thudc vao nhién liéu phan bb va chét lwgng hoa trén véi khdng khi cha nhién liéu trong budng dbt.
Nhwng thue chat, mirc dd phat thai khi doc hai phu thudc dac biét vao cac théng sb cap nhién liéu,
céac théng sb ki thuat va khai thac clia déng co. Cu thé hon, NOx dwoc hinh thanh trong budng dét
déng co béi nhiét dd chay cao, nén hoan toan cé thé gidam bét dwoc thong qua cac yéu té cap
nhién liéu (ap suét phun, thdi diém phun), yéu td thiét ké (ty sé nén) hoadc luan héi mét phan khi xa
dong co (EGR). Tuy nhién, cac yéu té nay anh hwdng nhw thé nao va lam thé nao dé tim ra duoc
cac thong sé tbt khai thac, thiét k& phu hop nhat d& dam bao phat thai khi doc hai 1a nhd nhét,
chinh 1a nhiém vu ti wu héa cac théng sb dong co diesel.

Dé thye hién dwoc muc tiéu tdi wu hda cac théng sé dong co diesel nhw néu & trén, sau day la
céac yéu td diéu khién dwoc lwa chon:

- Dinh thoi phun nhién liéu;

- Thay ddi strc cang cla Id xo voi phun dé thay dbi ap suét phun;

- Thay dbi kich ¢& 16 phun nhién liéu théng qua thay ddi dau voi phun véi kich c¢& khac nhau

cda lé phun;

- Thay dbi ty sé nén théng qua thay dbi can dém tai dau to bién déng co.
Phwong phap tdi wu Taguchi 4p dung tiéu chi t6i wu ddi véi cac théng sé phan ng dwa trén
nguyén tac “cang nhd, cang tét” cla ty sé tin hiéu-dén-nhiéu (S/N ratio):

,
S/N = —10IogFZ yf} 1)
M

Trong dé: y- cac gia tri do dwoc cta thong sbé phan ng thr i. DAu am (-) dwoc st dung & day dé
dam bao rang gia tri I&n nhat sé khang dinh gia tri t6i wu dbi v&i cac théng sé phan (rng. Ciing lwu
y réng, cac théng sé phan &ng trong trwdng hop nay chinh la néng dd NOx, SOx, HC... va suét
tiéu hao nhién liéu cta dong co khi thir dong co véi cac gia tri yéu té diéu khién khac nhau nhw
néu trén.

Ap dung phwong phap Taguchi thyc hién qua trinh tbi wu héa cac théng sé cla dong co véi muc
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tiéu téi thiéu phat thai khi NOx va suét tiéu thu nhién liéu, theo cac buwdc sau day:
- Lwa chon céc yéu tb diéu khién (théng sb diéu khién): nhw da néu & trén, cac théng sb
diéu khién dwoc cu thé héa nhw trén bang 1.

Bang 1. Thong sé diéu khién

Cac yéu tb diéu khién Mcrc 1 Mcrc 2 Merc 3 Mirc 4
A: Thé tich khi dw [mm?] 7.1 13,0 19,5 25,9
B: Ap suét phun [bar] 210 200 190 180
C: Goc phun sém [°GQTK] 4,0 51 71 10

- Lwa chon chudi tric giao: chudi trwc quan L16 dwoc lwa chon, béi theo Taguchi chubi trwc
quan duoc lya chon dua trén sé lwong cac yéu td didu khién va mic cla cac yéu té nay theo
cbng thire xac dinh sb lwong thi nghiém nhé nhat can thiét 14 (L-1)P+1; trong d6 L la sé muc, con
P la s lwong cac yéu t6. Trong trwdng hop nay, L=4 va P=5 vay nén sbé thi nghiém sé& la 16.
Chuéi trwc giao dwoc thé hién trén bang 2.

Bang 2. Qui hoach chubi thyc nghiém

Thi nghiém Lwa chon t6 hop Cac yéu td

A B C
1 A.B.C, 1 1 1
2 A:B,C, 1 2 2
3 A:B3Cs 1 3 3
4 A.B,C, 1 4 4
5 A,B.C, 2 1 2
6 A;B,C, 2 2 1
7 A,B3C, 2 3 4
8 A,B,Cs 2 4 3
9 A;B.C, 3 1 3
10 A;B,C, 3 2 4
11 A;B;C, 3 3 1
12 A3B,Cs 3 4 2
13 A4B:C, 4 1 4
14 A4B,Cs 4 2 3
15 A4B;C, 4 3 2
16 A4B,C, 4 4 1

Buwdc tiép theo clia phwong phap Taguchi 1a xac dinh cac diéu kién dbi véi cac yéu té diéu
khién dé dat dwoc cac phan (rng tdi wu. Trong trwdng hop nay, cac phan &ng chinh 1a ndng d6 khi
NOx va suét tiéu hao nhién liéu ctia dong co can dat gia tri nhé nhat cé thé. Nhw da néu & trén,
didu kién dé xac dinh dwoc cac yéu td didu khién cé anh hwdng dén cac phan rng (NOx va suét
tiéu hao nhién liéu) dat dwoc gia tri téi wu sé dwoc xac dinh qua cong thire (1) véi cac gia tri tinh
toan dwoc 1a 16n nhat sé dwoc lwa chon. Tiép theo, cé thé dy doan cac théng sb phan trng thong
qua trng dung dinh luat xuc tac (law of additivity) nhw sau:

Popt :m+i[(mi,j)max _m] (2)
j=1

Trong d6: Poy- gid tri tdi wu clia dw doan cda phan &ng; (M;)ma= ty 6 S/IN & mirc ti wu va cac
thong sb; n- la sb lwong cac thong sbé chinh gay &nh hwéng dén qua trinh.

- Danh gia cac két qua thi nghiém: Trén co s& cac két qua thi nghiém dwoc thwe hién theo
chubi trc quan (bang 2) va cac két qua phan &ng do dwoc dbi véi ndng d6 NO,, cling nhw suét
tiéu hao nhién liéu cta déng co. Dwa vao cong thirc (1) dé tinh ty sé S/N dbi véi thong sb phan
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&ng NO,, suat tiéu hao nhién liéu, sau d6 chon gia tri I&n nhat cta ty sb nay va tim dwoc cac yéu
t6 tao dworc gia tri NO,, suat tiéu hao nhién liéu thap nhat nhw thé hién trén bang 2.
Béng 3. Téi wu héa cédc théng sé khai thac tao NOx va suét tiéu hao nhién liéu thap nhat

Céc thong sb6 NO, Suét tiéu hao nhién liéu
A: Thé tich budng dét [mm?] 25,9 7.1
B: Ap suét phun [bar] 190 190
C: Géc phun sém ['GQTK) 7.1 4,0

« Phan tich phwong sai (ANOVA)

Phan tich phwong sai chinh 1a phwong phap théng ké dwoc ap dung dé tim ra sy khac biét
gitra hai hodc nhiéu hon cac gia tri trung binh. Phwong phap nay dwoc (rng dung réng rai dé phan
tich cac két qua thi nghiém va ti nhirtng phan tich nay sé dé dang nhan dang dwoc cac yéu td
quan trong nhéat gay anh huéng I&n dén cac thdng sd phan tng (NO, va suét tiéu hao nhién liéu).
Trén bang 4 cho thdy cac két qua phan tich dwa trén phuwong phap phan tich phuwong sai
(ANOVA).

Bang 4. Két qua phan tich phwong sai

Yéu tb diéu khién s f v F Anh huéng [%]
Phan tich d6i véi NOx
A 45,6 4 7,6 2,1 30,29
B 86,5 4 14,4 682,7 57,4
C 13,09 4 2,1 46,03 8,69
Phan tich dbi véi suat tiéu hao nhién liéu
A 98,2 4 32,7 0,86 26,7
B 247.,8 4 82,6 0,98 67,4
C 12,5 4 41 0,77 3,4

Két luan: Trén co s& cac két qua thi nghiém va phan tich cac két qua nay dwa trén phwong phap
phan tich phwong sai ANOVA, c6 thé rat ra mot sé két luan:

- Tim dwoc cac gia tri dat trudc ddi véi cac yéu td didu khién nham dat dwoc phat thai NOx
thap nhat d6 la: A=25,9; B=190 va C=7,1; con dbi v&i suét tiéu hao nhién liéu thap nhat d6
la: A=7,1; B=190 va C=4,0;

- Trong sb cac yéu t6 diéu khién, ap suat phun nhién liéu cé anh huéng I6n nhat dén téi wu
hda khi phat thai va suét tiéu hao nhién liéu va 1an lwot 1a 57,4 % va 67,4 %.

Tuy nhién, & day ciing nhin thdy mét yéu diém clia phwong phap Taguchi la chwa ddng thoi tim
duoc cac yéu td diéu khién tao nén ti wu héa cho ca khi phat thai (NOx) va suét tiéu hao nhién
liéu.

TAI LIEU THAM KHAO

[1] Kees Kuiken, “Diesel Engines for Ship Propulsion and Power Plants I,IlI”, Target Global
Energy Training, ONNEN, The Netherland, 2008;

[2] DBang Van Uy, Pham Xuén Duwong, Lwong Duy Bong, “ Nghién ciru xdy dwng bo dik liéu
(MAP) diéu khién thoi gian cdp nhién liéu cho déng co Diesel Weichai WP5™, Tap chi
Khoa hoc cdng nghé Xay dwng, ISSN 1859-2996, Tap 11 sb 4, 07-2017;

[3] Giang Thi Kim Lién, Bai gidng mén quy hoach thuc nghiém (cac phuong phép théng ké xc
ly sé liéu thue nghiém), 2009

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 42



GI&I THIEU HE THONG DIEU KHIEN MAY CHINH TYPE
ME/ ME-C HANG MITSUI MAN B&W
INTRODUCE MAIN ENGINE CONTROL SYSTEM TYPE

ME/ME-C MITSUI MAN B&W DIESEL
Hoang Van Thuy
Khoa Méy tau bién, Pai hoc Hang hai Viét Nam
Tom tat
Bai bao gii thiéu vé hé théng diéu khién may chinh loai ME/ME-C dwoc trang b trén tau
bién lai chan vit ma khéng cé truc cam dé diéu khién goc phéi khi, nhién liéu cing nhw
khéi déng, déo chiéu.
Ttr khéa: hé théng diéu khién, dong co diesel ME/ME-C, géc phédi khi, nhién liéu, khéi dong,
dao chiéu
Abstract
The article introduces about main engine control system type ME/ME-C which equipped
for marine dynamic drive propeller without cams to control mechanism of air supply, fuel
oil, starting and reversing system

Key words: Marine diesel engine type ME/ME-C, control system, mechanism of air supply, fuel
oil, starting and reversing system

1. Dac diém cua hé théng diéu khién (HTDK) May chinh loai ME/ ME-C

- Trwéc day chang ta thueng gap loai dong co diesel ma hoat dong cta hé thédng phan phdi
khi, hé thédng nhién liéu, hé théng khéi déng... dwoc lai béi truc cam dé didu khién qua trinh hoat
déng cutia chung, ma dwoc goi la loai MC/ MC-C, tirc |a diéu khién bang co khi. Vi vay viéc ton hao
co gidi Ion, viéc thay dbi sy hoat dong va diéu khién rat khé khan phtrc tap.

- Nhwng hién nay, véi loai may ME/ME-C thi toan bd truc cam didu khién goc phéi khi, cam
nhién liéu, cam kh&i déng, ddo chiéu, dia chia gi6 da hoan toan bi loai bd. Thay vao dé 1a hé théng
thay lwc dwoc diéu khién tir xa hoan toan bang dién te.

2. Vu diém cta HTPK may chinh loai ME/ME-C

- Do c4u tao cla loai may ME/ME-C la khéng cé truc cam nén viéc diéu khién nhién liéu,
didu khién déng mé xupap diéu khién dia chia gi6 khéi dong, diéu khién lwong diu béi tron xy lanh
duwoc thwe hién dé dang linh hoat hoan toan trén man hinh tai budng diéu khién tai budng may
ho&c budng lai.

- Diéu khién cép nhién liéu dé dang, linh hoat nén:

v Giam téi thiéu dwoc vong quay dong co (vong quay tbi thiéu dn dinh);

v Giadm lwong khéi den sinh ra & ché dé thap tai do téi wu dwoc qua trinh chay;

4 Téi wu lwong tiéu thu nhién liéu va lwong NOy;

v Tbi wu qua trinh khai thac dong co, tdng dwoc cong suat & mac ti da & ché do
khai thac;

4 Cai thién chirc nang khéi ddng may. (khéi déng dé dang);

v Cai thién dwoc chirc ndng dao chiéu (nhanh, dé dang do khoéng can thdi gian dao

truc cam nhw loai may MC)

- Diéu khién linh hoat sy hoat dong ctia xupap xa nén:

4 Cai thién chirc ndng téng téc ctia dong co

4 Téi wu dwoc quéa trinh chay trén dwdng gidn né va bao vé sy chay xay ra &
khoang gi6 quét.

- Diéu khién linh hoat d& dang qua trinh kh&i déng

v Cai thién chirc nang khéi dong.
v Thoi gian kh&i déng nhanh.
- Téi wu qua trinh diéu chinh lwong dau béi tron xi lanh
v Giam tbi wu lweng dau béi tron xi lanh nhwng van ddm bao sw béi tron xi lanh tét
nhat.
v Cai thién tinh trang cho so' mi & trang thai tét nht.
v Giam toi da cac sw cb co thé xay ra.

- Thao tac diéu khién, thay ddi cac thong s6 va giam sat dé dang hoat dong cia may chinh
trén man hinh dieu khién MOP- Main Operating Panel (dung Touch screen hoac keyboard)

3. Sw khac nhau co ban gitra dong co MC/MC-C va ME/ME-C
< Cac thiét bi dworc trang bi trén méi loai.
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No. Thiét bi Type MC/MC-C Type
ME/ME-C

1 Truc cam v&i cam nhién liéu va cam phédi khi Co Loai bd
Camshaft with fuel cams and exhaust cams

2 Roller guide cGa Bom cao &p va co ciu dao chiéu Cé Loai bd
Fuel pump roller guide & Reversing link

3 Bom cao ap v@i piston —plunger réanh xéo Co Thay thé
Fuel injection pump (conventional)

4 Con ddi dan hwéng cho xupap xa Cé Loai bd
Exhaust roller guide

5 Exhaust valve actuator Co Thay thé

6 Truc diéu khién nhién liéu Céo Loai bd
Fuel oil regulating shaft

7 Bo diéu toc dién t& voi actuator Co Loai bd
Electronic governor with actuator

8 Xich lai truc cam Co Loai bé
Chain drive for camshaft

9 Thiét bi cap dau béi tron xi lanh co khi Cé Thay thé
Mechanical cylinder lubricator

10 Truc dan dong dia chia gi6 kh&i déng Co Thay thé
Engine driven starting air distributor

11 Ban diéu khién canh may Co Thay thé
Engine-side control console

Removed or Replaced Components from MC/MC-C

(DCamshaft with fuel cams and exhaust cam
(@Fuel pump roller guides & Reversing links
(@Fuel injection pumps (conventional)

@Exhaust roller guides

/" |®Exhaust valve actuators (conventional)

®Fuel oil regulating shaft
(@Electronic governor with actuator
®Chain drive for camshaft
(©@Mechanical cylinder lubricators

({DEngine driven starting air distributor

| @Engine-side control console

% Red will be replaced to ME engine parts
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Added Components for ME/ME-C
Hydraulic system

(DHCU : Hydraulic Cylinder Unit
1)Fuel pressure booster

2)Exh.V. actuator
3)Cylinder lubricator (Alpha type)
4)FIVA valve, 5)Accumulator(10£or4{)

(@HPS : Hydraulic Power Supply
1)Engine driven pump
2)Gear box
3)Start-up pump (Electrically driven)
4)Accumulator(4£)
5)Safety block
6)Fine filter unit with back-flushing
7)Qil leak monitoring system

Control system

(DME Control System (ME-ECS)
1)MPC:Multi Purpose Contoller

(ECU/CCU/ACU/EICU/SCU)
2)MOP:Main Operating Panel
3)LOP:Local Operating Panel

(@Solenoid valves for starting air system

(3Tacho system
1)Angle encoder

2)Marker sensor on turning wheel

Hinh 1. Sw khdc nhau giira déng co MC/MC-C va ME/ME-

4. Cac thiét bi dwoc trang bi trén dong co ME/ME-C
4.1.Hé théng thay luc: Hydraulic system

4.1.1.

HCU: Hydraulic Cylinder Unit- Khéi xi lanh thdy luc

Bom tang ap- Fuel oil pressure Booster

Exhaust valve actuator

Thiét bi cAp dau bdi tron xi lanh- Cylinder lubricator (Alpha Lubricator- AL)
Thiét bi diéu khién cap nhién liéu va déng mé xupap- FIVA valve.

Binh tich nang- Accumulator.

HPS: Hydraulic Power Supply- Hé théng cung cép néng luong thdy luc.
Bom thay lwc dworc lai béi dong co- Engine driven pump

Hép banh rang lai- Gear box

Bom thdy Iwc phu trg cho qué trinh khéi dong dung mo to dién lai- Startup pump
(Electrically driven)

Binh tich néng (4 lit)- Accumulator

Thiét bj an toan- Safety block

B6 phin loc tinh ty xa- Fine filter unit with back-flushing

Hé théng canh bao dau ro ri- Oil leak monitoring system.
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Fuel Oil Pressure Booster Exhaust Valve Actuator

FIVA N Hey

Accumulator

S AN N
ERERETER ]

Cyl.1§ |CCUff Cyl.2j§ | CCUl Cyl.3J | CCUj Cyl.4fl | ccu fj Cyl.5 il |CCU fi Cyl.6fff |CCU 300 Bar

Yy v ¥y ¥ ¥ ¥

Alpha Lubricator

Hydraulic Oil Return
to Crankcase

Piston Cooling Oil

" 3 " : Fine Filter ACU
From Main Lubricant Oil Syslemi (automatic back-flushing)

1
! Engine Driven Pump Start-up Pump |
M S 5 e e im0 S S A S TSR .

Hinh 2. Hé théng thay luc

4.2.Cé4u truc hé théng diéu khién- Control system
4.2.1. Heé théng diéu khién dong co may chinh- ME Control System (ME- ECS)
- BO diéu khién da nang — MPC-Multi Purpose Controller (ECU/CCU/ACU/EICU/SCU)
- Man hinh diéu khién- MOP: Main Operating Panel
- Bang diéu khién canh may- LOP: Local Operating Panel
4.2.2. Van dién tir phuc vu hé théng khéi dong- Solenoid valves for starting air system
4.2.3. Hé théng cdm bién do géc quay truc khuyu- Tacho system
- B& ma hoéa goc quay — Angle encoder
- BO cam bién dAu trén banh da- Marker sensor on turning wheel.

5. Hé théng diéu khién dong co-ECS

MOP: Main Operating Panel

EICU: Engine Interface Control Unit
ECU: Engine Control Unit

CCU: Cylinder Control Unit

ACU: Auxiliary Control Unit

LOP: Local Operation Panel

SAV :Starting Air Valve
FIVA :Fuel Injection and Valve Activation
AL :Alpha Lubricator

Wheel House

Bridge Panel
ECR Panel

Control Room

1
=

Muiti Purpose Controller

Engine Side

[ |
Ofacu 1] Ofacuz] Ufacus]=

M

[

l HCU 1 HCUn
=~ [~ [
o |a o o |a D t]
= = = = (= il i
S B 5 B IS Auxiliary blower1 Auxiliary blower2
o o o o a.
%) E ] > < - s < - +Marker sensor
Startup Pump  Engine driven pump s & 2 = = 2
Cylinder 1 Cylinder n

Hinh 3. So' d6 khéi Hé théng diéu khién déng co’
5.1. Hé théng bao gém cdc thiét bj diéu khién nhw sau:
1)  EICU: The Engine Interface Control Unit- |a khéi diéu khién cé chirc nang giao dién
két ndi va nhan tin hiéu tlr nguoi diéu khién. Cé EICU A va EICU B chirc nang nhw nhau, mot hoat
dong va moét dw phong.
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2)  ECU: The Engine Control Unit- Ia khdi diéu khién c6 chirc nang didu khién téc do
dong co, cac ché do diéu khién va khéi dong dong co. Cé ECU A va ECU B chirc ndng nhw nhau,
mot hoat dong va mét dw phong.

3)  ACU: The Auxiliary Control Unit - 1a khéi diéu khién c6 chirc nang diéu khién ap suét
dau thdy lwc cla cac bom trong hé théng thiy lwc HPS (Hydraulic Power Supply) va diéu khién
quat gi6é phu.

4)  CCU: The Cylinder Control Unit - 14 khéi diéu khién FIVA Valve (Fuel Injection and
Valve Activation- tirc diéu khién bom cao ap cép nhién liéu cip vao dong co va déng mé xupap),
diéu khién van khéi dong va diéu khién dau béi tron xi lanh déng co (ME Alpha lubricator).

5) LOP: Local Operating Panel: Bang diéu khién déng co canh may (Engine side).

6) SAV: Starting Air Valve - khéi diéu khién Van khéi dong cap gi6 khéi dong dong co'.

7 FIVA: Fuel Injectlon and Valve Activation- Khéi diéu khién bom cao ap cap nhién liéu
cép vao dong co va déng mé xupap.

8)  AL: Alpha Lubricator- thiét bj diéu khién Iwong dau bdi tron so' mi xi lanh.

9)  HCU: Hydraulic Cylinder Unit- Khéi diéu khién dau thay lwc diéu khién FIVA valve.

10) MOP: Main Operating Panel (The Engineer interface to the ECS) - Man hinh dé diéu
khién dé nhap va x ly di liéu, théng s6. MOP A va MOP B c6 chirc nang nhw nhau, mét dé hoat
dong, mot dw phong khi sw cé.

11)  Control station: Tram diéu khién

C6 3 vi tri dé didu khién sw hoat dong ctia may:

a. Bridge- Budng lai

b.  ECR: Engine Control Room- Budng diéu khién tai budng may

c. LOP: Local Operating Panel: diéu khién canh may (Engine side)

5.2. Giai thich cdc hoat déng diéu khién, diéu chinh cda hé théng diéu khién trén man hinh
chinh MOP: Main Operating Panel.

Alarm Status Bar

Screen area

Jeg uopeBinen

\ Operator

Toolbar Leve!

Hinh 4. So' d6 b6 tri vang lam viéc trén man hinh MOP
MOP la man hinh giao dién gitra con ngu®i v&i may moc (Human Machine Interface-HMI).
C6 2 MOP |a MOP A va MOP B hoat ddng déng thdi va c6 chirc ndng nhw nhau. Giao dién trén
man hinh chia lam 5 khu vwc, doé la:
- Screen area: La vung hién thj cac théng s, trang thai...
- Alarm status: La vung hién thi cac thong sb bao déong mau dé
- Navigation Bar: 1a vuing dé chon céc trang thai khac nhau
- Tool bar: va vung dé nhap sé liéu, thay ddi thong s, trang thai
- Operator level: Ia viing chi cho xem céc théng sé hoat dong.
Chief level: La vung chi cho phép nhap va thay déi théng sb. M&c nay cé
Password chi cho ngudi cé trach nhiém dworc thwe hién vi du nhw May trweéng hay
May nhét.

Sau day la cac bang thé hién khi cac tuy chon & khu vic Navigation bar.
5.1.1. MOP Alarms
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[ [No Oy Lube On vty Slowdowny ________| Mam [cou1 31221 _| 052000 | NOYONR

Alarms » Alarm List 2010-04-23 05:30:22 | Atarms »

Ack Description Status ID Time
| o O Lubo O Supply Sowewn) | Aerm [ccur o3tz | 052903

Alarm
List

Event
Log

Manual
Cut-Out
(RE

Channel
(RE

Engine...
Auxiliaries...
Maintenance...

Admin...

Power Off @

+ Line/of
- | Bl

Hinh 5. Man hinh diéu khién & ché doé Alarms - Alarm list

Access

VAl Info

ID: Unit_Tag Date Time Description

Cut-Out
List

Channel
List

Engine...

Auxiliaries...

Power Off @
Access
Unit/Tag Time Span Go to §
Filter Filter | Date/Time SOt ! | = ’ > I - I > ~ I Info [ Chiot |

Hinh 6. Man hinh diéu khién & ché dé Alarms — Event log

Khi c6 bao ddng sé c6 04 man hinh ma nguwdi khai thac cé thé xem va kiém tra:

. Alarm list: Danh sach théng s bao dong. Tai man hinh nay sé hién thi danh sach cac
théng sb hoat dong vwot qua mirc quy dinh hay céc trang thai lam viéc cla dong co ndm ngoai gia
tri cho phép.

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 48



. Event log: Lich s&r bao déng. Tai man hinh nay sé ghi lai thoi diém ma céac thdng sb,
trang thai da bao dong.

. Manual Cut-out list: hién thi danh sach cac théng sé ma ngwdi khai thac khong cho
phép hoat déng vi ly do nao dé nhwng may méc van cé thé hoat dong dwoc & ché dé manual vi du
nhw hdng cdm bién, hay ngét 1 vai xi lanh....

. Channel list: danh sach cac kénh. Tai man hinh hién thj nay sé cho biét tat ca danh
sach, dia chi, thdi gian clia cac cac thong s, trang thai, tinh trang bao dong trwéc do. Dwéi thanh
Tool bar s& cé nat thong tin (Info) d& xem tat ca théng tin xay ra bao déng, ddng thdi ciing thong
bao cho nguwoi khai thac biét cach xu ly.

Alarms » Manual Cut-Out List 2010-04-23 06:02:40 Alarms »
ID Date Time Description Alarm

List
ECUB_5149 2010-04-23 06:02:34 Hydraulic press. shutdown level Alarm = =

ECUA_5136 2010-04-23 06:02:17 Pump inlet press. shutdown level Alarm - - Event

ECUA_5149 2010-04-23  06:02:07 Hydraulic press. shutdown level Alarm - - Log

Channel
List
Engine...
Auxiliaries...

Maintenance...

Power Off @

Line/of Access

Info
EER ™ ) Perer

Hinh 7. Man hinh diéu khién & ché dé Alarms — Manual Cut-out list

[ alarms » Channel List 2010-04-23 05:09:40 Alarms »

il
i
4
I
(1]
0]

I D Date Time I Description Status MCo ACo Ack . .
ACU1_010110 2010-04-23 01:03:24 No Commands from ECU A Normal X
ACU1_010111 20100423 01:03:24 No Commands from ECU B Normal x
ACU1_0210 2010-04-23  00:59:04 Blower 1 Crl Failed Normal X
AcU1_070119 201004-23 0059:06 Pump ctr failure Normal X
ACU1_070210 201004-23  00:59:07 Startup Pump Ctrl Failed Normal X
ACU1_0708 20100423 00:59:07 Hydraulic leakage (shutdown level) Normal x
ACU1_0724 20100423 00:59:07 Double pipe press. high Normal X
ACU1_0725 201004-23 0059:07 Double pipe press. low Normal X
ACU1_1109-A04 2010-04-23  00:59:01 Suprv. Ch23,1109-A Tuming gear dis Normal x
ACU1_1110-A04 2010-04-23  00:59:01 Suprv. Ch22,1110-A Tuming gear eng Normal X
ACUT_1111-A04 2010-0423 00:59:01 Suprv. Ch21,1111-A Main start valve Normel x
ACU1_1112-A04 2010-04-23  0059:01 Suprv. Ch24,1112-A Main start valve Normal «  [—
ACUT_1116-A04 2010-04-23 00:59:01 Suprv. Ch25,1116-A Start air dist | Normal X
ACU1_1201-104 201004-23  00:59:02 Suprv. Ch31,1201-1,Hydraulic Pressu Normal X
ACU1_1202-A03 20100423 00:59:03 Suprv. Ch80,1202-A System bypass op Normal QY Meintaaance.
ACUT_1204-104 2010-04-23 00:59:02 Suprv. Ch32,1204-1 Lube oil pressur Normal X
ACU1_1222-104 2010-0423 00:59:02 Suprv. Ch34,1222-1,Swash-Plate Posi Normal x
ACU1_123604 2010-04-23 00:59:01 Suprv. Ch27,1236 Hyd. leak shutdown Normal X
ACU1_8501-A04 2010-04-23  0059:02 Suprv. Ch37,8501-A Starting air pre Normal X
ACU1_8503-A04 2010-04-23  00:59:02 Suprv. Ch36,8503-A Control air pres Normal X

ACU1 IDKEY 2010-04-23  00:59:00 1D Key corrupt Normal X

Power Off ©

Line/of Access

] | wmeaz|z]-|-]2|z| -]

Hinh 8. Man hinh diéu khién & ché dé Alarms — Channel list

5.1.2. MOP- Engine: Hoat dong cua may )
Sy hoat dong va diéu chinh cac thong s6 hoat dong clia may chinh dwoc thwe hién
theo 5 man hinh giao dién nhw dwéi day:
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e Operation: Hoat déng
e Status: Tinh trang
e Process Information: Théng tin qua trinh hoat déng.
e Process Adjustment: Qua trinh diéu chinh
e Chief Limiters: Dat gi¢i han Ién nhat
[ Engine » Operation 2010-04-23 07:34:01 Alarms...
Main State Command [RPM] Speed [RPM) Fuel Index %)
Standby Speed Modifier Index limiter Engine »
ECR O Scav Air Pres
LOP 0.0 Set Point Actual Limiter Actual
Running Mode Governor Mode
100 - - -
Start Air Inlet Oil Hyd. Oil Scav. Air so? _ 905 ‘o

(235 8ar | 1.8 8ar ] 251 Bar J 215 6ar

350

30 -
3- - 300- - 3- -
20- |- -
- 2- - 250 - g - 2-- co- -
10- - os
1- - 200 - - 1= - - -
= - .20 - Auxiliaries...
o-1- o-1- 150- - o-1- 40- .-
HPS

Lubricator Auxiliary Blowers Maintenance...

oy

Engine Start Power Off ®

& < A Access
Start Status Prepare o Torn Auto Air

Hinh 9. Man hinh diéu khién & ché dé Engine — Operation
< Operation: Bang théng bao tinh trang hoat déng (hinh 9)
La man hinh chinh dé diéu khién qua trinh hoat ddng cta déng co khi hanh
trinh. Trén man hinh nay sé tac dong trong subt thdi gian tr khi may Stand by
dén khi dirng may (FWE- Finished With Engine)
Chtrc nang cac nut (Button) trén man hinh nhw sau:

- Main state: Tai khu vwc nay sé cé 3 chi thi chinh cho biét tinh trang hién tai cia may
dang & ché dd nao nhw dirng may (FWE), sén sang (Stand by) hay chay bién (At
Sea). Mau sac hién thi & nat nay sé cho ta biét tinh trang hoat déng cla may nhu thé
nao. Néu mau xanh 1a binh thwdng, mau vang la canh bao tinh trang hoat déng clta
may, mau dé chi bao tinh trang bao déng.

- Command: Nut Iénh nay thé hién tinh trang may dang dwoc diéu khién tai vi tri budng

lai (Bridge), budng diéu khién may (ECR) hay canh may (LOP).

- RPM fine adjust: Chinh tinh vong quay déng co. Nut chinh tinh nay sé xuét hién khi 4n
nit Command, khi d6 cho phép diéu chinh gia tri vong quay trong pham vi
hep.

- Running Mode and Governor Mode: |a nat dé lwc chon ché do chay. Khi 4n nat Running
Mode thi thanh céng cu cla né dwéi day man hinh sé& xuat hién cho ta chon
ché dd chay nhw Economy hay T/C cut out (Chay sw cb khi ngat turbine do
héng héc chang han). Con khi &n nat Governor thi cho cac lwa chon & ché
ddé RPM Control, Torque Control, hay Index Control. Binh thwdng khai thac
dé ché dd RPM Control.

- Pressure indicators: La cac thanh chi thi 4p suét cta cac théng sb ap suét gié khoi
dong, ap suat dau nhon, ap suét dau hé thdng thay lwc, ap suét gié tang ap.

- Auxiliary system status indicators: Phia dwéi cac thanh chi thi ap suét la cac 6 chi bao
tinh trang hoat ddng cuta hé thdng thay lwc, dau bdi tron xi lanh & ché do
auto, manual, dirng hay chay.

- Start Status: 1a & cubi man hinh chi bao cho biét tinh trang ctia may & ché do dirng,
chay. Néu mau vang xuét hién cho biét tinh trang may khéi dong lai, con mau dé
xuét hién thi bao kh&i dong khong thanh cong.

- Speed: La cot chi bao téc do dat va chi bao toc do thuc té.
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Fuel index: La cot chi bao gia tri gi¢i han va thwc té cha nhién liéu theo ap suét gi6 tang
ap va theo mé men xoan, hay gi¢i han theo hé théng thay lwc.

Prepare start: nat nay co chirc nang tac déng trwdc khi khéi dong déong co, khi may
dwng thoi dan dai dé chd khéi dong tiép theo. Khi &n nat nay sé khéi dong
pre- lubrication (Bom dau vao xi lanh) la kh&i déng quat gié phu (néu quat
gié phu dang dirng). Nut Prepare start hoat déng chi khi dong co dang
dirng.

Slow turn: Nut nay st dung khi may chuén bi may, va may via da tach, van chi thj da
mé. Khi &n nat nay va sau doé xoay num diéu khién vé vj tri RUN thi déng co
sé quay cham, muc dich dé& thdi hét khi sét hay nwéc coé trong budng dét,
twong tw nhuw air blow (lang xé may).

Auto: NUt Auto dwoc chon khi may da sén sang dé khéi dong. Néu khi may da Stand by
ma quén chwa chon nat nay thi may khong thé khéi dong dwoc. NGt nay
dwoc chon subt trong qua trinh hoat déng cda may va chi chuyén sang nut
khac khi dirng nghi may (FWE)

Air Run: Nut nay chirc nang twong tw nhw nat Slow turn, dung khi lang x& may nhwng
vong quay nhanh hon nhiéu. Khi nat nay dwoc chon thi né sé tac dong tdi
van khé&i dong chinh.

7

%  Status: La bang théng bao tinh trang hoat déng clia cac thiét bj khi & ché dé Stand by, At
Sea, hay FWE tuy theo. (hinh 10)
Chtrc ndng cac phan tlr nhw sau:

- Start Condition: La khu vwc chi bao tinh trang céac thiét bi nhw van khéi dong, ap
suét gié khéi dong, may via, ap suét thay lwc...& trong trang thai sén sang cho khdi
dong hay chwa. Néu da s8n sang rbi thi chi thi dau tich xanh, con chwa sén sang sé
chi thj tich dé.

[ Engine » Status

Alarms...

2010-04-23 05:16:15

Hinh 10. Man hinh diéu khién & ché dé Engine - Status

- Start air: NGt nay chi thj ap suat gié khéi dong.
- Turning gear: Chi thj trang thai may via da tach hay chuwa.
- Control Air: Chi thj ap suét gi6 diéu khién hién tai.

>

Main State
Standby Start Air ! Engine »
= Sl T
26.8 Bar g Operation
sow. | OLIEA I
rl
Start Conditions A . 1
Vv Main Starting Valve =
in service position —
b Information
e | [BHXULZW &
 Start Air Distribution e Vaivie G 2 i “' P
rt Valve Cyl.- i = 3 rocess
System in service o Adjustment
= Chief
v Starting Air Pressure Limiters
Bl B Hyd. Oil
V Control Air Pressure — - _q\” }N el o :
T AR . m 229 Bar Auxiliaries...
¢ Turning Gear 1 Turning Gear Crankshaft
disengaged W _ IZ} Di v
isengaged Maintenance...
v Aux. Blowers
v Hyd. Power Supply
Control Air Admin...
v Hyd. Pressure L
Power Off ©
Start Status Access
[___Running | e I  chief

- Blowers: Chi thi tinh trang cGa quat gié6 phu & trang thai dirng, chay hay su cb

(Failed)

- Hyd. Oil: Chi thi ap suét dau thay lwc hién tai.
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- Crank shaft: Chi thi vi tri hién tai ctia truc khuyu khi may dirng la bao nhiéu dé.

- Start Status: Chi thj trang thai cia dong co & vij tri dirng, chay, hay kh&i dong lai
(Repeat Start), hay kh&i dong khéng thanh cong (Start failed)

- Details: Khi 4n nut nay sé hién thj ddy dd cac théng sé clia cac cdm bién ap suét gio
khé&i dong, gié didu khién va goc quay truc khuyu.

- Pneumatic Diagram: Hién thj so' db kh&i dong. trén so' d6 nay c6 hai Pilot valve A va
B, va van Slow turning st dung dé kiém tra do kin cGa van kh&i ddng trén mat quy
lat khi may dieng (FWE).

% Process Information: Bang théng tin qua trinh hoat doéng (hinh 11)
La bang bao thong tin cac théng sb hoat dong tirc thoi cia may méc nhw cong suét,
ap suét chay cuc dai, 4p suat nén ...C6 hai trang thai théng tin & ché dd Running
mode va Speed control.

- Running mode: O bang nay théng bao may dang hoat dong & ché dé nao, nhw
Running mode hay Governor Mode. Bdng thoi tinh toan dw kién cong suét tirc thdi
clia dong co phat ra, cling nhw ap suét chay cwc dai, 4p suat nén, ty sé ap suat nén
va ap suét gi6 tang ap, thdi gian mé& xupap truéc diém chét trén. Bén canh d6 con
théng bao tdc do dat vong quay va vong quay thwc té, ap suat dau thay lwc, ap suét
gi6 tang ap.

- Speed Control: &’ bang nay sé théng bao cac gia tri téc dd dat & ECR hay Bridge,
cac gia tri gi¢i han nhién liéu, vong quay thyc té va cac thdng o) trang thai lién quan,
giup nguwoi khai thac biét dwoc tinh trang hoat dong hién tai cta dong co.

2010-04-23 07:23:14

Engine b Process Information

Running Mode
Engine »
Operation
Runnin. g Mode Speed Set Point [RPM] Speed Actual [RPM]
| Economy | SR 522 Status
Estimated Engine Load Fuel Index Set Point
Process
Information
Maximum Pressure Hyd. Oil Set Point Hyd. Oil Actual
133 Bar 239 Bar Process
Adjustment
Compression Pressure Pscav Actual
102 Bar 1.83 Bar Chief
Limiters
PcompiPscav
362 | Ausitiaries.
Exh. Valve Open Timing
118.1 "ATDC Maintenance...
Admin...
Power Off O
Access
Runnin g Mode
I Economy |
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Engine P Process Information 20 2 :19:45 Alarms

Running Mode

Engine »

Operation

Status

_

Process
Adjustment

Chief
Limiters

Auxiliaries
Maintenance

Admin.

Power Off ©

Access *

!

Hinh 11. Man hinh diéu khién & ché dé Engine — Process Information

«  Process Adjustment (hinh 12)

linder Press Fuel Quality

Engine »

Operation
Status

Proc
Info

]

Chie
Limiters
Auxiliaries

Maintenance.

Admin

Offset High Load - Cyl. 1
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Engine b Process Adjustment

0w 1 2 3 4 5 6 7
Pmax Offset [Bar]
L o | o [ o [ o [ o (ff offf offf 0]
m ''m 'm ' m 'm  m ' m  m
el ceme | e ) ceme ) e | e | e | -
B ' B B B ' B B B B
Pcomp/Pscav Offset [-]
0.0 |I 02 [ 00 [ 08 [ 0.9 | 0.9 | 09
=N~ -l = ''m ' m ' m | m
-l o~ | e | | & | & | &
Exhaust Valve Open Timing Offset [DEG]
0.0 |I 0.0 [ 0.0 | o0 [if oo [if o0 [ o0 [ 00
mmis| o pEeme) Pl (e [oasel e P |
o 'R B B ' B B B B
| 'R | - B R N B

06:30:22

Engine »

Operation
Status

Process
Information

Process
Adjustment

Chief
Limiters

Auxiliaries.
Maintenance...

Admin...

Power Off ®

Access

Engine B Process Adjustment

Cylinder Load Cylinder Press.

Calorific Reference Value

36000 MJ/m3

Fuel Quality

2010-04-23 06:31:15

Calculated Fuel Quality Offset

Lower Calorific Value

42.57 MJ/kg

INSTRUCTION:
1. Set and save Lower Calorific Value.
2. Set and save Density @ 15°C.
3. Set and apply Applied Fuel Quality Offset.

Density @15°C

845.0 kg/m3

Applied Fuel Quality Offset

ST X100 = T

Lower Calorific Value

Current

Ne

g hd 'S
o S
257 - - 2 = | X
Density
Current New
hd =N
S S:
8450 [t - =~ | X

Current

New

v

A o Fetch Calcu-
r'S lated Offset

Apply Fuel Quality Offset

Apply

X

Hinh 12. Man hinh diéu khién & ché dé Engine — Process Adjustment

Engine »

Operation
Status

Process
Information

Process
Adjustment

Chief
Limiters

Auxiliaries...
Maintenance.

Admin...

Power Off ©

Access

O bang nay, cac thong sd hoat ddng clia dong co ¢cé thé diéu chinh duwgc & mirc Chief level.
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- Cylinder Load: O tuy chon bang nay, khi 4n nut High load offset hodc Low load offset, thi
cho ra tuy chon thanh coéng cu & phia dwdi ddy man hinh. T thanh céng cu nay tai ciia dong co
c6 thé diéu chinh dwoc dé can bang gira cac xy lanh.

- Cylinder Press.: Khi chon bang nay sé cé cac tly chon dé diéu chinh ap
suat chay lon nhét (Ppa, Offset), ty s6 (Peom/Pscav Offset), thoi gian mé xupap xa (Exhaust valve
Open T|m|ng) V6i khodng diéu chinh cho Ppay: +-2 Mpa, ( +- 20 bar); Pcomp/Pscav ratio: +-2; Valve
timing tlr 0 dén -2 deg. sém hon gia tri gia tri thuc té.

- Fuel Quantity: & bang nay dé thay ddi cac thong sd dac tinh ctia nhién liéu nhw ty trong,
nhiét tri...

<> Chief Limiter (hinh 13)

Bang nay dé dat gia tri gioi han cac théng sb hoat dong clia dong co'.

- Chief Max Speed: An nut nay sé xuat hién thanh céng cu phia dwéi man hinh. Tai day gia
tri I&n nhat cta vong quay dong co dwoc gidi han.

- Chief Index Limiter: An nat nay sé xuét hién thanh céng cu phia dwdi man hinh. Tai day tai
cla tat c& cac xy lanh hay cua tirng xy lanh cé thé duoc gi¢i han (dwoc diéu chinh). Viéc nay rat
thuan tién cho viéc cat hoat ddng ctia xy lanh nao dé khi bi su cé.

- Exhaust Valve operation: An nut nay sé xuét hién thanh cong cu phia dwdi man hinh. Tai
day sy hoat dong cta cac xupép duoc tac dong & trang thai déng hay mé. Viéc nay rat thuan tién
cho viéc ngét sw hoat dong cla Xupap nao doé khi né bi sw cd, tirc mudn khéng cho xy lanh nao do
khéng hoat déng. Chu y khi ngat hoat dong cua xupap thi phai giam tai cho dong co xudng duwdi
20% dé tranh cho Tuabin g&p sw cb.

- HCU status and rest: An nat nay sé& xuét hién thanh coéng cu phia dwéi man hinh. Tai day

trang thai hoat dong clia HCU duoc reset.
Engine » Chief Limiters 2010-04-23 06:32:04
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TAI LIEU THAM KHAO

[1]. MITSUI MAN B&W ME & ME-GI ENGINES TRAINING COURSES
[2]. MITSUI MAN B&W ME INSTRUCTION MANUAL.
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NHO’NG NGUY HIEM TIEM TANG TU ONG THONG HO'I KET DAU bOT
TREN TAU BIEN
STANDING DANGERS FROM MARINE FUEL OIL STORAGE TANK’'S
VENT PIPE

Doan Tan Rwong
Khoa Méy tau bién, Pai hoc Hang hai Viét Nam
Tém tat
Céc éng théng hoi cua céac két chira ddu dét trén tau thiy cé vai tro quan trong va thuong
chwa nhan duwoc sy quan tam dung murc cua thuyen vién trong qua trinh van hanh, khai thac
tau. Bai bdo sé chia sé nhiing sw ¢6 nguy hiém xay ra lién quan dén ong théng hoi cua cac
két chira dau dét nay va khuyen céo nhing gidi phédp ngdn ngira nhadm dam béo tinh an
toan trong khai thac tau bién.
Ttr khéa: 6ng thong hoi, két dau, dau dét
Abstract
The vent pipes of fuel oil tanks on board the ship take an important role and have not
received the reasonable supervision from crew yet. This article is going to share some
dangerous troubles relating to these vent pipes and recommends some countermeasures in
order to ensure the safety of ship operation.
Keyword: vent pipe, fuel tank, fuel oil
1. Dat van dé
Tuy thudc vao dién tich mat thoang ma mot két chira dau dét co thé cd mét hodc nhiéu éng
théng hoi. Cac 6ng théong hoi nay cé vai trd dam bao sw thd clia dau dbt trong két chiva, dam bao
sw can bang ap suat khong khi bén trong két va bén ngoai méi trwdng. Dong khéng khi tir bén
ngoai moi trwdng sé chay vao trong két chira qua éng théng hoi khi mirc dau dbét trong két giam
dan va khéng khi tir trong két sé& chuyén dong ra ngoai khi dau dt dwoc bom vao trong két. Dong
khéng khi cling chuyén déng vao ra qua éng théng hoi khi cé sw thay déi nhiét d6 méi truéng gitra
ban ngay va ban dém hodc khi tau di chuyén qua cac vung khi hau khac nhau do sy dan né cla
dau dét trong két. Thiét ké cta két théng hoi ngoai viéc giup gidi phdng dwoc hoi dau trong két, né
con phai bao vé két dau khdi s xam nhap cla cac tap chat, nwéc bién tlr bén ngoai mai trudng
vao trong két cling nhu han ché dwoc lwgng dau trong két tran ra ngoai méi truéng khi tau gap sw
cd, tai nan. Trén rat nhiéu tau, dac biét l1a cac tau ci, trong tai nhd, khi két day déi dwoc st dung
lam cac két chira dau dét va dwong bng thong hoi duoc thiét ké di bén trong khéng gian hadm
hang. Kiéu bd tri nhw vay cé thé dem dén nhirng sw cb nguy hiém, gay mét an toan cho hé dong
lwe, con ngwdi va méi truwdng bién.
2. Cac s ¢ dién hinh va bién phap phong tranh
Su cb tiéu biéu the nhat lien quan dén éng thong hoi két chira dau dét dé lai hau qua
nghiém trong cho hé dong lwc tau bién trén mot con tau hang roi thudc quan ly clia Fleet Ship
Management Pte., Ltd, Singapore dién ra nhw sau: Tau dang hanh trinh trén bién, nhiét do khi xa
cta hai xilanh trén déng co chinh hai ky, cham téc, 6 xilanh ting cao béat thwdng. Ngay sau d6
dong co duoc dL‘Png, viéc thay thé cac voi phun va xupap trén hai xilanh nay dwoc tién hanh song
song voi viéc k|em tra tinh trang clia xéc mang, so mi qua cac khoang gié quét. Két qua kiém tra
cho thdy mét sb xéc mang tai cé hai xilanh da bi gay. Thuyen vién lap tre xin phép cong ty va tién
hanh thao rut piston dé thay thé toan bd xéc méng cla ca hai xilanh. Sau khi két thic cong viéc
stra chira, tau tiép tuc hanh trinh. Tuy nhién, chi mét thdi gian ngan sau d6, hién twong nhiét do
khi xa tang cao bat thuwong lai dién ra trén tat ca 4 xilanh con lai clia ddng co chinh. Kiém tra qua
khoang gié quét cho thdy xéc mang cla ca 4 xilanh nay hau hét da bj gay. Viéc sra chiva 1a khéng
thé do tau khéng con bat ci» bd xéc mang dw trir nao nira. Tau dwoc kéo vao cang gan nhat dé
phuc vu diéu tra va stra chiva. Trong qua trinh diéu tra, moi nghi ngdr déu db vé chéat lwong dau dbét
dang s dung. Tuy nhién, két qua phan tich dau lai cho thiy tat ca cac théng sb cla loai dau dét
dang dung déu thda man cac tiéu chuan quy dinh (cong ty thué mét don vi uy tin d& héa nghiém
dau dét sau khi nhan va chi cho phép thuyén vién sir dung dau dét sau khi két qua héa nghiém cho
thay dau dét da théa man cac tiéu chuan). Sau nhiéu ngay diéu tra tiép theo da phat hién duong
ong thong hoi cta két chira dau dbt dang dung bi an mon nghiém trong va thang nhiéu 16 tai vi tri
tlep giap véi vach ngang vé tau. Pudng ong thong hoi nay dwoc thiét ké chay trong khéng gian
ham hang. Lat lai lich st chuyén di cho thay chuyén trwéc d6 tau ché quang nhém (Al,O3) va trong
subt chuyén do, két dau dabt nay khéng dwoc dung. Viéc chuyén sang s dung két chi dwoc tién
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hanh mot vai ngay sau khi bat ddu chuyén hanh trinh méi. Thoi gian ké ti IGc chuyén két dén khi
xay ra su cb la 12 ngay. Mau dau dét tr két nay sau d6é dwoc 14y va g di phan tich ngay lap tirc.
Két qua phan tich cho thdy trong mau cé chira nhiéu thanh phan quing nhém. Nhw vay, quang
nhdm da xam nhap vao két thong qua 16 thiing ctia dng thdng hoi. Dau dét tiv tt ca cac két dwoc
bom chuyén Ién be, hé théng duweng dng, phin loc dwoc xa va vé sinh sach, tat ca cac voi phun,
so' mi va plunger clia cac bom cao ap, tit cd xéc mang, so mi xilanh clia déng co dwoc thay méi.
Mét s dinh piston phai dem di hdi phuc lai do cac ranh xéc mang bi mén qua giéi han cho phép va
tat nhién, 6\ng théng hoi clia tat ca cac két‘(‘jz‘“a_u dét déu dwoc kiém tra va thay mai.

Hinh 1. Thay méi céc so’ mi x:lanh va éng théng hoi cdc két chira dau dét

Sw cb thr hai lién quan dén éng théng hoi xay ra trén con tau ch® gb thudc sé& hiru cla
Wisdom Mairine Line, Dai Loan khi tau dang trd hang trong cang tai Nhat Ban. Bay la mot con tau
nhd, nhiéu két chira dau dét va cac duong 6ng thong hoi clia cac két dau dbt nay déu di trong
khéng gian ham hang. S§ quan may ba tién hanh bom chuyén dau dét d& chuén bi cho viéc nhan
dau dv dinh dién ra sau d6 hai ngay. Trong qua trinh bom chuyén, do tham gia tro' gitip s§ quan
may hai bdo duwéng may loc ddu nhon, anh ta quén méat minh dang bom chuyén dau dét. Sau khi
bdo dwéng xong may loc, anh ta m&i swc nhé, chay lén do két thi thdy dau dét da tran lénh lang &
khu vwe hdm hang s6 1 (cong nhan nghi trwa, viéc lam hang tam dirng nhwng ndp ham hang van
mé&). Dau dbt cling da tran ra mat boong tau tir 6ng théng hoi nhwng may mén thay, chuwa mét giot
nao tran xuéng bién. Dau tir két nay sau d6 dwoc bom chuyén nguoc lai cac két khac cho téi mire
an toan. Bao céo sy cb dwoc glri dén chii tau va cac bién lién quan. Hau qua cla sy ¢cb 1a khoang
6 tAn dau bi tran xubng hdm hang va mat boong, khodng hai chuc cay gd bi ngdm dau chuyén

sang mau den, qua trinh lam hang bj gian doan dé phuc vu diéu tra va khac phuc, rat nhiéu cac co
quan vao cudc nhw PSC, dang kiém, bao hiém... Thoi gian tau nam cang kéo dai thém gan 3
ngay. Két qua diéu tra nguyén nhan sw cb cho thay ngoai su yéu kém trong thc thi cong viéc cua
thuyén vién thi dworng dng thong hoi ctia két dau sé 1 (két day déi ndm dwdi hdm hang sé 1) da bi
buc tai vi tri ndm trong khéng gian hAm hang. Do d6, khi m&rc dau trong két day, bén canh tran ra
theo dau 16 théng hoi, nhién liéu sé theo 16 thing nay tran xudéng dwéi ham hang gay ra nhirng tén
that khdng nhé dbi véi hang hoa.

Hai sw c6 trén la cac sy c0 tiéu biéu trong rat nhiéu sy co lién quan dén dwong 6ng thong
hoi cla cac két chira nhién liéu da tlrng xay ra trong qua trinh khai thac tau bién. Nhirng sw co nay
khéng nhung canh tinh nguw&i khai thac va yéu cau mot sy quan tam sau sat hon dbi véi cac bng
théng hoi cla cac két nhién liéu va cia nhiéu két chira cac loai cong chat khac ma con dat ra
nhirng van dé trong qua trinh tinh toan, thiét ké tau. Nhitng duwdng 6ng théng hoi nay néu di trong
khong gian hdm hang, ngoai viéc kho tiép can dé kiém tra, ching cé thé bi hw hdng bét ct luc nao
do tac dong, va dap, xd day cta nhiéu loai hang héa khac nhau ma tau ché. Tac dong cta yéu té
thoi tiét va thdi gian 1am xau hoa tinh trang clGa chung ciing la van dé& dang quan tam. Trén cac
con tau méi, cac két nhién liéu hau hét 1a két treo, dworng dng thdng hoi clia két dat trwc tiép trén
mat boong tau tao nhiéu didu kién thuan loi cho viéc kiém tra, giam sat tinh trang ky thuat cla
ching. V& phia ngwdi van hanh, viéc kiém tra tinh trang cac 6ng théng hoi cia cac két nhién liéu
nay phai dwoc tién hanh dinh ky, dac biét la khi chang dwoc di trong khéng gian hdm hang. Viéc
kiém tra can phai dwoc tién hanh ngay sau khi tau két thic viéc trd nhirng loai hang héa c6 tinh
chéat an mon cao hodc khi nghi ngér c6 sw va dap, co sat clia hang héa vao 6ng théng hoi khi tau
hanh hai trong thai tiét xAu. Trong qua trinh kiém tra, can soi xét ty mi nhitng vj tri kho tiép can,
khé son phu, cé thé st dung bua gé ri gd nhe 1&n cac vi tri nghi ngd d& ddm bao chéc chén ching
con tét. Trong trweng hop can thiét, cé thé tién hanh thay thé néu didu kién cho phép hodc st
dung céc giai phap k¥ thuat khac nham gia cwdng tam thoi nhivng vi tri yéu, mot trwde khi cé didu
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kién thay thé chung. Pau bng théng hoi cling phai duoc kiém tra thwong xuyén nham x@ ly nhirng
chd bi bién dang, &n mon, qua béng trong dau 6ng théng hoi phai ludn trong tinh trang tbt dé dam
bdo sy ngan nglra nwéc bién va cac tap chat khac xam nhap vao trong két tlr cac dng théng hoi
nay.

3. Két luan

Tinh trang khong tét clia cac ong thong hoi cua cac ket dau dbt trén tau bién co thé dan dén
nhirng sw cb I&n, dé lai nhixng hau qua nang né cho con tau, gay thiét hai kinh té I&n cho cha tau,
sw mét mai cho thuyén vién cung nhiéu hé luy khac. Do d6, chiung can nhan dwoc quan tam mot
cach dung muc tiv phia thuyén vién va can bd quan ly k§ thuat trong qué trinh khai thac tau bién.

TAI LIEU THAM KHAO
[4] https://lwww.dco.uscg.mil/Portals/9/MSC/PRG/PRG.E129.2010.11.03.Vents_And_Sounds
[5] https://www.steeltank.com/Portals/O/docs/Storage%20Tank%20Venting%20compendium

s cO bOI VOl CUM CO CAU DAN BDONG - PAO CHIEU BOM CAO AP
MAY MAN B&W HO MC — NGUYEN NHAN - BIEN PHAP KHAC PHUC VA
PHONG NGUA.
TROUBLE FOR THE FUEL PUMP ROLLER GUIDE AND REVERSING LINK
MECHANISM OF MAIN ENGINE MAN B&W TYPE MC - CAUSES AND

MEASURES TO REPAIR AND PREVENT
Mai Thé Trong, Vi Birc Ning
Khoa May tau bién, Pai hoc Hang hai Viét Nam

Tém tat

Bai béo mé ta ngdn gon cum co cdu dan dong — ddo chiéu bom cao &p may chinh cia
hdng MAN B&W ho MC, théng ké céc sw cd thuong gép déi véi co céu nay trén céc tau
¢l hién dang khai thac tai Viét Nam, phan tich nguyén nhén sw ¢, céch stra chira khdc
phuc va phong ngtra.

Ttr khéa: sy cb, co cdu dan dong — dao chiéu, bom cao ap, MAN B&W
Abstract

This article briefly introduces Fuel pump roller guide and reversing link mechanism of
Main Engine MAN B&W type MC, shows common troubles with this mechanism on old
ship using in Viet Nam, analysis causes of trouble, repaired methods and prevention
countermeasures.

Key words: troubles, Fuel pump, roller guide and reversing link mechanism, MAN B&W

1. Giéi thiéu chung

Trong thoi gian gan day, nhiéu tau tai Viét Nam gap van dé sw c6 dbi véi cum co ciu dan
déng — dao chiéu bom cao ap (fuel pump roller guide and reversing link) may chinh loai MAN B&W
— MC. Mtrc d6 cla nhi*rng s co nay la khac nhau, nhwng nhin chung chi phi cho thoi gian dirng
khai thac, stra chiva khac phuc la kha I6n. Nguyén nhan sy c0, phwong phap stra chiva ngan han
dé giadi phong tau, khéc phuc dai han ciing nhw bién phap phong nglra 1a ndi dung bai bao gisi
thiéu.

2. Mb ta co cau dan dong — dao chiéu bom cao ap may MAN B&W — MC
Cum co cau dan ddong (con l&n, con doi, ddo chiéu) bom cao 4p may MAN B&W — MC c6
céu tao nhw hinh 1 dwéi day.

Phan dan dong (roller guide) chuyén dong truot [&n trwot xudng trong mot 6ng dan huéng
(guide bushing hay guide liner) dwgc dat trong khoang block may phia dwéi bom cao ap. Trong
ong dan hwéng (guide bushing) cé6 moét tAm dan hué’ng (guide block hay guide plate) véi muc dich
khoéng cho roller guide bi xoay con I&n dich di dich lai dé& dao chiéu déng co'. [2]

Mai xy lanh dong co duogc dao chiéu dong lap b&i viéc dich con lan ctia bom (fuel pump
roller) thong qua co cau reversing link (reversing arm) duoc dan dong bang mot Xy lanh gio (air
cylinder). Vi tri cta roller dao chiéu cla tieng xy lanh dwoc chi bao va glam sat bang sensor gan
trén xy lanh gié. Roller chi cé thé dich chuyén dwoc khi né tiép xdc véi cam & vij tri 16m. [2].
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Hinh 1. Mé ta co’ cdu ddn déng va dao chiéu bom cao ép mdy MAN B&W — MC [2,5]

3. Cac sw cb gan day

Ngay 25.06.2018, tau Fortune Freighter — cong ty VOSCO, sau khi nghe tiéng gé bat thworng
tir khoang truc cam clia bom cao &p sé 5, may trwéng cho dirng may, thao kiém tra phat hién toan
bd co cdu dan ddng va dao chiéu bom cao ap bj v& nat, may sb 5 sau d6 dwoc treo, tau chay sy
cb v&i 5 may dé vé cang. Ngay 27.6.2018, doi stra chiva c6 mét, tién hanh thao ra kiém tra phat
hién nhw sau:

Toan bd co cu dan dong va dao chiéu bi gay vun, miéng dan hwéng (guide block) bi gay
chébt va bu 16ng dinh vi tung ra ngoai, méo mo, con lan va cam bi trdy xwéc, mé, éng It (cylinder)
clia co cAu dan dong dao chiéu (roller guide liner) bj v&.

Ngay 05.11.2018, tau Great Diamond, cong ty Hai Au, sw cb twong tw, con I&n gay vun,
nguy hiém hon la cam bi va dap vao cac manh vun ciing bj v& va khong thé tiép tuc st dung.

Ngay 12.1.2019, tau Tan Cang Fou}mgation béo ciing c6 tiéng gd twong tw & hép truc cam,
may triedng cho thao kiém tra phat hién s co twong tw véi bom cao ap so 2.

~ Ngay 10.2.2019, tau Hai Phwong cong ty Thu Bon cling bi sw ¢ tvong tw voi bom cao ap
s0 3
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4. Phén tich nguyén nhéan

Tw khi thé hé dong co MAN B&W - MC m¢i dwa vao hoat dong, dén khoang nhirng nam
1997, hang MAN B&W da nhan dwoc nhiéu bao céo vé hw hdng déi v&i co cau dan dong dao
chiéu bom cao ap. Ngay sau do, nhirng bién phap kiém tra, khac phuc hw héng, thay ddi thiét ké
da dwoc dwa ra va sy ¢b chi con rat han hivu. [2]

Tuy nhién, voi doi tau si dung ho dong co nay & Viét Nam, hau hét tudi tau déu kha lon, hao
mon dén gidi han, cung voi viéc khai thac khong dung qui trinh, bd qua hay khéng biét cac khuyén
céo trudc do, da dan dén nhiéu nhirng sw cb lai xay ra.

% Theo hang MAN B&W [2,5]

Nguyén nhan nut vé dwoc xac dinh la do:
- Tay dao chiéu (reversing link) khéng dich hét khi dao chiéu, khi chuyén déng & hanh trinh
cép nhién liéu, &p lwc cao, (’ng suat I&n tap trung vao vi tri A va B nhw hinh 2.
- Do miéng dan hwéng (guide block) bi d&t chét, n&i 1dng bu 16ng dinh vi nén roi ra khai
guide bushing, kéo theo cac hw héng lién quan.
A

Cracks

Hinh 2 . Céc vi tri thuweomg bj niet vé dbi véi cor cau dan déng — dao chiéu bom cao dp
Nt v& & hinh A dwoc bdo céo tlr mot sb tau (it xay ra hon). Nt vé & hinh B, dwoc béo céo tir rat
nhiéu tau, d&c biét & may MC-C, Mark V, VI.
Theo phan tich cht quan cua téc gia thi déi véi cdc tau cd, nguyén nhan ké thém cé thé la:
- Do hao mon ty nhién: sau thdi gian lam viéc quéa dai, khong dwoc kiém tra, thay thé, khe
h& gitra guide block va roller guide tdng dan, khi chuyén dong, dao chiéu, guide block dan
bi chiu lwc ngang, bé& gay chét dinh vi, vit ham, 1am guide block bi roi, kéo theo cac hw
héng lién quan.
- Do thuyén vién khai thac véi ap suéat gié didu khién qua Ion: lwc va dap khi ddo chiéu
manh, lau ngay I8m guide way, sinh khe hé, mét sb thdi diém can dich ddo chiéu khoéng
hét do ket hay khe h& qua 16n, lwc va dap dan hoi, day tay dao chiéu tré lai khéng dung vi
tri.
- Do khi bado dwéng, stra chi¥a xi lanh gi6 d&o chiéu, hiéu chinh khe hé sai.
- Mét sb trwong hop co thé do bac 1an cha tay ddo chiéu (Reversing link) bi dap nhiéu, ket,
dan dén dich dao chiéu khong hét.
- Do vit dinh vi roller, bac roller lau ngay bi n&i 1éng.
5. Phwong an stra chiva phuc hoi
Vi cac hw hdng ké trén, viéc dw trir vat tw thay thé sn sang dwong nhién 1a tbt nhat. Tuy nhién,
trong trwdng hop khong coé sén vat tw hodc phai chd doi d&t mua, chuyén hang, nhirng bién phap
tam thoi sau day da dwoc ap dung thanh céng.
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- Déi voi Roller Guide: bac lan cla tay gat dao chiéu (Reversing link) co thé chon vat ligu
twong tw dé tién lai. B& mat lam viéc trwot 1én xubng (phan tiép xtc gitra Roller guide va
Guide Plate) c6 thé thao ra sau d6 dao dé st dung mat dbi dién.

- Déi v&i Guide Plate: chon vat liéu cé dd clrng phu hop (thuweng chon thép ché tao kich
thay lwc — twong dwong dd cirng 80 Viken) dé tién, cat day, thAm Ni to bé mat lam viéc.
Cac bu 16ng, vit dinh vi, chét dinh vi can khoan, Iy chuan kich thuwéc sau dé cé bién phap
chéng n&i 16ng hop ly nhw tu dau, khéa dau, boi keo Loctite...

6. Bién phap phong ngtra

- Kiém tra guide block xem c6 bi n¢i I6ng Buldong ham hay Iéch chét khong, via may lén,
kiém tra chot dwéi va bu 16ng dinh vi phia dwdi. Néu cé bat ct sw noi I6ng hay xé dich nao
thi phai tién hanh rat bom cao ap va cum Roller guide ra dé kiém tra chi tiét va xt ly.

- Kiém tra vét nit roller guide tai mdi lan bdo dwdng bom cao ap dé phat hién trwéc khi sw
cb nghiém trong xay ra

- Trong khai thac, diéu chinh va duy tri ap Iwc gié didu khién, ddo chiéu theo dung gia tri qui
dinh ctia nha ché tao. Tranh dé ap lwc gi6 diéu khién qua cao.

- Hiéu chinh cac khe hé& A, B, C, D7 (hinh sé 3) theo dung yéu cau ctia nha ché tao.

- Can c6 ké hoach kiém tra hao mon tw nhién, néu khe h& quéa Ién, bac, con I&n bi mon,
bet...thi nén chuén bj vat tw thay thé truéc.

I

il

L

i

Hinh 3. Cédc khe hé tiéu chuan khi lap ddt cum co cdu dan déng — dao chiéu bom cao dp mdy Man
35MC va 42MC [3,4]
TAI LIEU THAM KHAO
[1] Australian Transport Safety Bureau, ATSB Transport Safety Report, 08.2013.

[2] MAN B&W A/S, Service Letter to all ship using MAN B&W type MC, 09.2012
[3] MAN B&W S42MC Instruction Manual

[4] MAN B&W L35MC Instruction Manual

[5] www.marine.man-es.com

PHAN TiCH CAC CHU’C NANG CUA HE THONG PIEU KHIEN WECS-
9520 CUA PONG CO WARTSILA 6RT-FLEX 50
THE ANALYSIS OF WARTSILA ENGINE CONTROL SYSTEM — WECS-
9520 USING FOR 6RT-FLEX 50 ENGINE

~ Pham Van Linh
Bé mén Khai thac may tau bién, Khoa Mdy tau bién
Tém tit
Trong nhitng ndm gén day, déng co diesel diéu khién dién tir cua hdng Waértsild dong
RT-flex ngay cang &p dung cho tau bién. Nhdm muc dich ndng cao tinh an toan, hiéu
qua hon trong qua trinh van hanh, bao dudng va quan ly dong dong co trén, bai bao nay
sé gici thiéu phén tich cac chuong trinh diéu khién cta bé diéu khién dién t& cho dong
co 6RT-Flex 50 cla hdng Wartsila.
Twr khéa: RT — flex, diéu khién dién t&r, dong co diesel, hé théng diéu khién.
Abstract
In recent years, Wartsild RT-flex series electronic control diesel engine are increasingly
applied to the ship. In order to make more safely and effectively to use, maintenance and
management of the diesel engine, this paper mainly take 6RT-flex 50 diesel engine as an
example to introduce the RT-flex series electronic control diesel engine control system.
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1. Giéi thiéu

DPong co RT-Flex dwoc phat trién tir dong co diesel kidu RTA cla hang Sulzer v&i nhiéu bo
phan co khi bi loai bd va thay vao dé la cac thiét bj dién tlr va thuy lwc. Diém khac nhau can ban
gitra dong co diesel théng thuwdng va dong co RT-Flex la trong dong co kiéu méi truc cam khong
con dwoc st dung cho viéc truyén déng va dinh thoi cho cac co ciu phun nhién liéu, déng mé xu-
pap va khéi dong dong co. Hay ching ta cé thé néi rang truc cam khéng con dugc st dung trong
dong co RT-Flex cho du la van con tdn tai hinh thirc clia cam nhwng la cho muc dich khac va hep
hon. Véi sy phat trién cia cdng nghé vi mach dién tlr, cac bd giam sat va diéu khién ngay cang
dwoc ap dung rong dai dwdi tau thay. Thiét bi dwoc coi la “bd ndo” cua déng co RT-Flex chinh la
hé thdng diéu khién dién t& WECS-9520 (Wirtsila Engine Control System) 1a tap hop cua cac
mo-dun diéu khién da chirc néng dwoc goi 1a mo-dun diéu khién Flex ( Flex Control Module -20),
thwong goi theo tén viét tit a4 FCM-20. Hé thdng nay nhan tin hiéu géc quay truc khuyu va TDC tir
cac bd cdm bién, déng thdi nd con nhan nhirng tin hiéu khac nhw & vong quay déng co, ap suét
gié tang ap, tin hiéu dat tir bd diéu tdc, cac cai d&t hay cac Iénh cla ngwdi van hanh... Sau khi
nhan dwoc cac tin hiéu do, bd diéu khién dién tir sé& tdng hop, phan tich dwa trén mét phdn mém
tin hoc da dwoc cai dat trwdc dé dwa ra nhivng tin hiéu didu khién, diéu chinh qua trinh phun nhién
liéu, qua trinh chay, phdi khi, kh&i déng, dao chiéu, va cac théng sb khac cha déng co RT-Flex.
Cac chirc ndng diéu khién ctia WECS-9520 sé& dwoc phan tich & cac phan tiép theo cta bai bao.

2. Cac chirc nang diéu khién ciia WECS-9520.
2.1. Diéu chinh &p suat nhién liéu trong FUEL RAIL.
Injection

( Fuel Rail ——

‘ v Y hhE, @
i T %

Fuel Over-pressure
Safety Valve

Control Valve | Pilot Valve

Supply Unit
Drive

Fuel
Pumps

|

|

+ Fuel Pressure | Fuel Shut-down
|

|

| |
|

|
Main Bearing Oil

Fuel Pump
Actuators

@ ch—zcj

Fuel Booster System Bus DRAWN FOR 5 & 6
Fump (Flant) CYLINDERS

Hinh 1: Biéu chinh dp suét nhién liéu

- Hai cam bién &p suét nhién liéu truyén tin hiéu phan hdi vé FCM-20 #3 va #4. Cac FCM
nay gl tin hiéu diéu chinh téi bd didu chinh thanh r&ng bom nhién liéu d& diéu chinh
lwong nhién liéu cAp cho FUEL RAIL tuy theo phu tai dong co theo mét chwong trinh dat
trwde trong WECS-9520.

- O ché d6 méc dinh, khi ddng co dirng han rdi, thanh réng bom nhién liéu luén & vi tri
khoang 95%, khi dong co bat dau khéi dong, bom nhién liéu da cé thé tao dwoc ap suét
da Ién dé khéi dong co. Khi ¢ 1énh dirng dong co khi dang chay thi thanh rang sé vé vij tri
“0”. Khi ddng co’ dirng vi sw ¢ nao dé thi thanh réng ciing tré vé vj tri “0”.

- Néu 1 bom nhién liéu bi sw cb thi véi bom con lai ddng co chi cé thé hoat dong & 50% tai.

- Néu hoac ca hai cdm bién bj hdng ho&c théng sb do ciia hai cdm bién léch nhau nhiéu quéa
thi bao dong sé dwoc phat ra, ddng co' van hoat ddng nhwng sw chuan xac khéng con va
c6 thé dan dén nhitng hw hdng khac. Néu chi bao gitra hai cdm bién léch nhau nhiéu tdi
50 bar thi hé théng sé bao dong.

- Néu 1 cdm bién ap suét bi hdng, ddng co' van hoat dong binh thudng. Hé théng bao dong
sé& chi ra cam bién 16i.

- Néu ap suét dau boi tron bac truc chinh gidm dén mét gia tri nhat dinh hoéc khi van Fuel
shutdown pilot m& ra thi van diéu chinh &p suét nhién liéu mé& ra, gidi phéng ap suét trong
FUEL RAIL, ddng co sé dirng lai. Van Fuel shutdown pilot chi chiu su diéu khién cta hé
théng an toan.

- Néu 1 actuator (bd diéu chinh thanh rang) bi héng thi bd con lai sé& diéu chinh ap suét
nhién liéu cuing vé&i van diéu chinh ap suét nhién liéu.
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2.2. Diéu chinh dp suéat dau tror déng trong SERVO OIL RAIL.

2.3 ?_iéu chinh phun nhién liéu.

1 Qil

Exhaust Valve
Injection Control Units Control Units
«——— Servo Oil Rail F——
T T

X 17 U ]
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Hinh 2: Biéu chinh dp suét dau tror déng
Hai cdm bién ap suat g tin hiéu phan héi vé FCM -20 # 1 va # 2, bo diéu chinh ap suét
(diéu chinh san lwong) clia bom dau tro dong dwoc ndi véi FCM-20 # 3 va #4. Ap suét
dau tro déng duwoc diéu chinh phu thudc vao phu tai ddng co theo mét chwong trinh dat
trwéde trong WECS-9520.
Néu 1 cam bién bj hdng, ddng co hoat ddng binh thwdng, bao dong sé dugc phat ra.
Néu hodc ca hai cdm bién bi hdng hoéc thdng sb do cla hai cdm bién léch nhau nhiéu qua
thi bao dong sé dwoc phat ra, ddng co van hoat ddng nhwng sw chuan xac khéng con va
c6 thé dan dén nhirng huw hdng khac.
Néu mot bom bi héng thi ddng co' van hoat ddng binh thuéng. Twong tw nhw vay dbi voi
bod diéu chinh ap suat bom.
Khi déng co' nghi khéng hoat déng thi ap suét trong SERVO OIL RAIL gidm vé rat thap
nhwng ngay khi kh&i dong, bom du kha nang tang ap suét trong hé thdng dén gia tri lam
viéc.
Trén hinh vé cé bom Servo Qil Service, day la bom do déng co dién lai, chi dung tao ap
suét trong SERVO OIL RAIL khi bao dwéng, kiém tra (vi du dé xa khi trong hé théng, kiém
tra hoat ddng déng mé cuia xu-pap sau khi thay thé).
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Hinh 3. Hoat déng cta bé diéu khién phun nhién liéu
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- Méi xi lanh gébm c6 2 voi phun. B6 diéu chinh phun nhién liéu (Injection Control Unit-ICU)
twong rng dung cho 2 voi phun ¢6 nguyén ly nhw hinh vé dwéi day. Hai voi phun dwoc
di{eu khién riéng,biét nhwng chung moét mot bd cdm bién lwong nhién liéu phun.

- Tatca cac chi tiét trong hinh vé déu duoc biéu hién khi khéng phun nhién liéu.

- Qua trinh phun bat dau va két thuc theo tin hiéu tir FCM t&i cac van dién tv (Rail valves)

- Khi van dién tr dich chuyén ttr vi tri nay sang vi tri khac (VD: T vi tri xa dau sang vij tri
cép dau t6i van diéu khién (Injection Control Valve) thi thoi gian d6 dwoc do va hién thi tai
hé théng diéu khién. Gia tri nay thuwéng tir 0.9 -1.2 ms. Néu gia tri I6n qua 3.5ms la van
nay dang cé d4u hiéu bj ket.

- Trwde khi dwa tin hiéu téi van dién tir d& khai sw hodc dirng phun thi FCM da xt ly va tinh
toan cac di¥ liéu sau day:
+) Tin hiéu TDC.
+) Tin hiéu géc quay truc khuyu.
+) VIT(Variable Injection Timing), dwoc viét va dat trong phdn mém diéu khién, ta khong
can thiép duwoc.
+) FQS (Fuel Quality Setting- Dat chat lwong phun) théng sb yéu cau t» nguoi van hanh,
dé thay ddi géc phun sém theo y muén.
+) Tin hiéu Iénh dat nhién liéu (Fuel Command) tir bd diéu tbc.
+) Tin hiéu phan héi lwgng nhién liéu da phun vao budng dét tr bd cdm bién. Lwong nhién
liéu thwe t& phun vao dwoc quyét dinh bdi hanh trinh cla pit-tdbng cdm bién. Khi pit tdng
dat t&i mot diém nao dé ma theo tin hiéu phan hoi, FCM tinh dwoc lwgng nhién liéu phun
vao da du, nd sé phat Iénh dirng phun.
+) Thoi gian tré phun clia chu trinh trwéc d6. FCM dung di¥ liéu nay dé bu cho sy sai khac
gitra thoi diém ra Iénh phun va thdi diém phun thyc té. Day la thdi gian dwoc tinh to luc
FCM bat d4u phat tin hiéu phun téi van dién tir cho dén khi pit-tong cdm bién bat dau dich
chuyén. Thoi gian nay dwoc do va hién thj trén man hinh diéu khién. Sy tré nay cé thé do
co khi, thay lyc... nhin vao thoi gian tré ta c6 thé dw doan dugc mét sb sw cb trong hé
thong.

- Téng thdi gian phun nhién liéu, géc bat dau phun déu dwoc do va hién thi.

- Khi tai thap thi WECS-9520 sé tu dong dé cho 1 voi phun nghi, 1 voi lam viéc va sé thay
thé nhau vé&i chu ky 20 phut.

- Khi bd cdm bién bj sy cb, ta s& dua tin hiéu phan héi nhan tao vao WECS-9520 dé déng
co tiép tuc hoat déng. Ché do phun, lwgng phun & xi lanh bi sw co sé& khac so véi phan
con lai. Khi nay nhiét do khi xa, ap suét chay.. -khong deu Nguwdi van hanh sé phai diéu
chinh tin hiéu phan héi nhan tao dé cho céc théng s vé gan nhau hon. Cach lam dwoc dé
cap & phan sau.

2.4. Diéu chinh déng mé xu-pap
B6 diéu chinh xu- u-pap xa (Exhaust Valve Control Unit EVCU) goi theo tén viét tit 1a EVCU.
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Hinh 4. Hoat déng cta bé diéu khién xu pap
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- C6 hai cdm bién hanh trinh ctia xu pap, néu 1 cai hdng, dong co hoat ddng binh thuéng,
néu ca hai cai bj hdng, FCM chuyén sang diéu chinh & ché dd méc dinh theo thoi gian da
dwoc dat truoc.

- Xu pap duwoc mé bdi dju ap suat cao, dwoc ddng béi ap suét khi 10 xo phia dudi pit-téng
khi. Lénh déng mé& xu pap dwgc dwa ra b&i FCM sau khi da xt ly cac div liéu sau day:
+) Tin hiéu TDC.
+) Tin hiéu goéc quay truc khuyu.
+) VEO (Variable Exhaust Valve Opening Timing), VEC (Variable Exhaust Valve Closing
Timing) duwoc dat trwédce trong hé thong, ta khong can thiép dworc.
+) Tin hiéu phan hdi tlr cac cdm bién vi tri cla pit tdng.
+) Thoi gian tré déng / tré mé cla chu ky trwéc d6. Thoi gian tré nay sé dwoc tinh toan dé
bu lai trong chu ky sau. Day la thoi gian do dwoc twr luc phat ra lénh déng / m& cta FCM
cho dén khi cac cdm bién cdm nhan dwoc sw dich chuyé&n ctia xu pap. Thoi gian nay duoc
do va hién thij trén man hinh diéu khién. Sy tré nay co thé do co khi, thay lwc... nhin vao
thoi gian tré ta cé thé du doan duoc mot sé s ¢cb trong hé thong.

- Khi van dién ti (Rail Valve) dich chuyén tir vi tri nay sang vi tri khac (VD: Tl vi tri xa dau
sang vi tri cAp dau tdi van diéu khién (Exhaust Control Valve) thi thdi gian dé duwoc do va
hién thi tai hé théng diéu khién. Gia tri nay thwong tr 0.9 -1.2 ms. Néu gia tri Ién qua
3.5ms |a van nay dang c6 dau hiéu bj ket.

2.5. Diéu khién van khéi dong

- Qua tin hiéu géc quay truc khuyu va TDC, FCM sé& nhan biét dwoc vi tri clia cac pit téng
trong xi lanh déng co'.

- Khi nhan dwoc tin hiéu khéi déng tir RCS, FCM sé& nhan biét va gli tin hiéu mé van khéi
déng twong &ng dwa khi khéi déng vao cac xi lanh theo ding hanh trinh cho dén khi may
chay va dat dwgc vong quay can thiét.

- Qua trinh dao chiéu ciing twong tw nhw vay, géc quay truc khuyu 1a di liéu quan trong.

3. Két Luan
DPong co diesel tau thdy hién dai dwoc (rng dung rong rai cong nghé diéu khién dién to
didu nay gitp cho ddng co ngay cang tré 1én hoan hao duwéi nhiéu phwong dién. Tuy nhién né
cling doi héi cac ky s van hanh phai hiéu rd dwoc cdng nghé nay trong qua trinh khai thac va
bdo dwéng dong co. Bai bao 1a mot tai liéu tham khao gitp cac k§ sw van hanh may tau bién
hiéu dwoc vé hé théng diéu khién cla loai dong co Wartsila RT-Flex.

TAI LIEU THAM KHAO
[1] Wartsila Switzerland Ltd., .Wértsild 6RT-flex50, Operating Manual [M] 2012;
[2] Wartsila Switzerland Ltd., Wértsild 6RT-flex50, Maintenance Manual [M] 2012.

NGHIEN ClPU THU'C NGHIEM CAC THANH PHAN KHi THAI CUA BDONG

CO' DIESEL MOT XI LANH, NHIEN LIEU PHUN TRUC TIEP SU’ DUNG NHIEN
LIEU HON HOP DAU - NUOC

EXPERIMENTAL STUDY OF EXHAUST EMISSIONS OF WATER IN - OIL

FUEL IN DIRECT INJECTION SINGLE CYLINDER
Vi Birc Nidng, Mai Thé Trong
Khoa Méy tau bién, Pai hoc Hang hai Viét Nam
Tém tat:
Bai bao gidi thiéu thi nghiém xac dinh cac thanh phén trong khi thai déng co diesel st
dung nhién liéu nhi twong dau nuéc. Hén hop nhién ligu dwoc st dung cho thi nghiém,
gém 10% nuéc, 89% dau Diesel va 1% chét hoat tinh bé mat (Hop chét vé co) vé thé
tich. Trong qua trinh hoa trén hén hop nhién liéu, chét hoat tinh bé mét sé dwoc dwa vao
hén hop lam cho du bao quanh céc hat nwéc, ngén ngira hién tuong nuéc bj phéan téch
ra khéi dau. Thiét bi hoa trén lam cho kich thuéc hat dau - nuwdc nhd téi cd micro-mét dé
ngén ngtra céc hat nuoc tiép xuc véi cac chi tiét cuia dong co. Thi nghiém duwoc tién hanh
trén dong co Diesel mét xi lanh. Téc do déng co duoc duy tri & 2000 vong/phut (v/p) véi
ché do tai thay déi. Két qua thi nghiém cho théy, & cac ché dé tai khac nhau, cac thanh
phén chét khi trong khi thai cia dong co nhw CO, NO, SO, da gidm xubng so véi dong
co str dung nhién liéu 100% déu Diesel.
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Tr khéa: Nhién liéu nhi twong, khi xa, déng co Diesel.
Abstract:
The paper introduces an experiment to determine the composition of exhaust gas of a
direct injection single cylinder diesel engine uses water-oil emulsion fuel. The emulsion
consists of 10% water, 89% Diesel oil, 1% inorganic surfactant. During the fuel mixing
process, this surfactant makes oil surrounds the water droplets to prevent the water from
separating out of the mixture. The encapsulation of water in oil in micrometer sizing
prevents the water from contacting with any engine metal parts. The experiment is
conducted with a single cylinder diesel engine. The engine speed is kept constantly at
2000rpm and variable load. The measured engine emission parameters at different load
indicated that in comparison with emissions from the engine uses Diesel oil, the content
of CO, NO, SO, are reduced.
Keyword: Diesel oil-water emulsion, exhaust emission, dong co Diesel

1. M& dau

Nhiéu hang ché tao dong co da gat hai dwoc thanh cong trong viéc phat trién dong co
Diesel v&i cong suat va hiéu suat cao dbng thoi gitk dwoc cac thanh phan khi thai trong gidi han
cta cac quy dinh Quédc té vé khi thai dong co Diesel. Hién nay dong co Diesel dwoc st dung rong
rai trong rat nhiéu Iinh vuc nhw van tai, néng nghiép, cong nghiép san xuét dién, xay dwng va trong
cac hoat dong cong nghiép khac da lam gia tang manh nhu cau s* dung nhién liéu c6 nguon goc
tr ddu md. Mat khac, sy suy gidm ngudn dy trir ddu md, sw gia tang gia nhién liéu va cac van aé
lién quan t&i méi trwdng nhw hién twong “Hiéu ¢ng nha kinh” trong moét vai thap ky gan day da
thic ddy manh cac nghién ctru dé tim ra ngudn nhién liéu thay thé.

S& dung hén hop nhii twong dau nwéc lam nhién liéu cho cac ddng co dét nhién liéu truyén
thdng co tinh kha thi cao, dé& dang thwc hién vi khéng can phai hoan cai dong co. Phwong phap
nay da dwoc nha nghién ctru Javier nghién ciru ndm 1995 va ap dung thanh céng trén ndi hoi cla
tap doan ECC. Nam 2010, Hirotatsu W. da xay dwng dwoc cong thic tinh toan lwgng hoi nwéc
sinh ra trong qua trinh chay cta nhién liéu.

Nuwéc co thé duwoc hoa tron vao nhién liéu theo nhidu cach: Phun phan ting nhién liéu va
nwéc [1] hodc bang cach chuén bi hdn hop nwéc - nhién liéu sau dé phun lién tuc vao dong khoéng
khi v&i hé thédng 1 voi phun hodc phun theo chu ky véi hé thdng nhiéu voi phun. Sw tham gia cla
nwéc vao qua trinh bay hoi sé lam gidm nhiét d6 cta cac hat chét 1dng. Két qua cda hién twong
nay la lam gidm manh cwong dd clia cac phan (rng nhiét phan nhién liéu trong pha Idng va qua do
lam giam sw hinh thanh cau Carbon, dac biét v&i nhién liéu co suét bay hoi thap. Hoi nwéc sé lam
gidm suét sinh nhiét ctia nhién liéu chay, ngan ngra mét sd phan (rng hoa hoc xay ra trong pha
khi, lam gidm nhiét do chay cwc dai qua dé sé lam gidm manh sy hinh thanh NO,.

N&m 2004, Abu Zaid [2] d4 tién hanh thi nghiém kiém ching sy anh hwéng ctia nhil twong
dau nudce téi hidu suat va nhiét dé khi chay clia déng co Diesel 1 xi lanh. H6n hop nhién liéu dwoc
st dung la nwéc-dau Diesel vai ty 1& % vé thé tich cha nuéc tir 0%, 5%, 10%, 15% va 20%. Pong
co duoc khai thac trong gidi vong quay tlr 1200-3300 (v/P). Két qué cla thi nghiém cho thdy mé
men, cong suat va hiéu suat nhiét clia dong co ting theo sw tang ty 1& % ctia nwéc trong hdn hop.

Bai bao nay trinh bay thi nghiém v&i hdn hop nhil twong nuwéc-diesel (10% water, 89%
Diesel oil, 1% inorganic surfactant). Cac thanh phan khi thai dong co dwoc do dac la: NO, CO va
SO..

2. Vat liéu va dung cu thi nghiém

Nhi twong nuwéc-diesel siv dung cho thi nghiém duoc tao thanh bang cach cho nuéc dm va
chét phu gia vao dau Diesel. Thiét bj hoa trén sé& dinh kich thwéc cho hat chét 16ng tr 20-30um.
Chét phu gia & cac chét v co hoat dong bé méat bao gdm NaOH, CaOH va Cl,. Bang kha nang
hép thuy, cac chat nay lam gidm slrc cing bé mét clia nwéc tai bé mét phan cach cua hai pha 1édng-
khi. Va ciing bang kha nang hép thu, cac chét hoat dong bé mét lam gidm stc cing bé mat gitva
dau va nwéc khi ching cung & pha léng.

Pong co dwoc st dung cho thi nghiém la dong co 4 ky ciia hang YANMAR [3] c6 céac thong
sb dwoc thé hién trong bang 1.

Tbc d6 cta dong co dwoc gitr & 2000 (v/p). Tai clia ddng co dwoc diéu chinh bang cach st
dung lwc ké thuy lwc.Tién hanh do dac cac thanh phan cta khi thai & 25%, 50% va 75% tai bang
thiét bi phan tich thanh phan khi thai dong co Diesel khi s& dung nhién liéu 100% dau Diesel va khi
st dung nhién liéu nhi twong (10% nwéc, 89% dau Diesel, 1% chat hoat ddong bé mat). Nhiét do
clia khi x& dwgc do bang cam bién nhiét d6 1&p dat trén dwdng khi xa ra khdi xu pap xa. Thyc hién

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 66



5 14n do cho méi loai nhién liéu dé tang dd tin cay cho két qua thi nghiém. Hinh 1 1a so dd 14p dat

cac dung cu thi nghiém. )
Bang 1: Thong s6 dong co thi nghiém

Loai déng co YANMAR TF120
S6 xi lanh 1
BPuong kinh xi lanh/Hanh trinh pit tdng, mm | 92/96
Thé tich budng dét, | 0.638
Coéng suat, ma luc 10.5 ma lwc & 2400v/p
Cong suat dinh mirc, ma luc 12 ma luc & 2400v/p
Coéng chat lam mat Nuwée
Trong lvgng, kg 102
4 ] 1
m— ] ’—‘ 00
D 1: Kétnhién liéu

T
[ 2:  Thiét bi @iéu chinh tai
1

: 3:  Cam bién nhiét @6

i

4:  Thiét bj phan tich khi thai

PONG CO DIESEL
YANMAR TF120

) Hinh 1: So db Iap dét céc thiét bj phuc vu thi nghiém
3. Ket qua va thao luan .
Két qua thi nghiém duoc thé hién trén cac biéu d6 sau:

M Emulsion Fuel 3 Diesel Oil

Engine Load (%)

200 450 700 950 1200

NO concentration (ppm)

Hinh 2: Néng dé NO trong khi thai déng co’

T hinh 2 ta thdy ndng do NO trong khi thai khi ddng co' st dung nhién liéu nhii twong da
gidm manh so vé&i khi thai dong co st dung 100% dau Diesel. Cu thé, ndng d6 NO gidm tw
340ppm xubng 280ppm & 25% tai. Nhin chung, ndng d6 NO gidm khoang 10% dbi v&i 25%, 50%
va 75% tai. Sy khac biét nay la do lwgng nwéc trong nhién liéu da hép thu nhiét lwvong do nhién
liéu chay toa ra lam gidm nhiét do chay cwc dai trong budng dbt nén sé& l1am gidm sy hinh thanh
NO. Mé&t khac sy hinh thanh NO bj gidam xudng do cac géc OH phan (rng 6 xy nguyén t& theo phan
trng sau:

H,O+ O =0H + OH

Hzo +H=0H+ H2

M Emulsion Fuel 2 Diesel Ol

Engine Load (%)

400 500 600 700 800 900

CO concentration (ppm)

Hinh 3: Nong dé CO trong khi thai déng co’
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Khi nwéc céd mét trong nhién liéu, CO sé& phan &ng véi gbc OH va O, trong nwéc nhw sau:
CO+0OH SCO,+H
CO+0, — CO,
Nhw vay sw hinh thanh CO khi st dung nhién liéu nhii twong ciing da gidm xudng, hinh 3.
Hinh 4. thé hién sw giam néng dd SO, trong khi thai khi str dung nhién liéu nhii twong va
khi giam tai dong co. Sw giam nay phu thudc vao ty 1é clia lwu huynh trong nhién liéu.

W Emulsion Fuel {3 Diesel Oil

Engine Load (%)
(%]
o
1
1
1

0 10 20 30 40 50 60 70 80

S0z concentration (ppm)

Hinh 4: Nong dé SO, trong khi thai déng co’
Sw gidm nhiét d6 khi thai khi thém nwéc vao nhién liéu dwoc thé hién trén hinh 5. Nhiét do
gidm nhe t&r 290°C t&i 270°C, 390°C t&i 360°C, 530°C t6¢i 510°C khi lan lwot thay ddi cac gia tri tai
dong co 25%, 50% va 75%.

M Emulsion Fuel {2Diesel Oil

Engine Load (%)
(%]
(=]

200 300 400 500 600

Exhaust Gas Temperature (deg C)

Hinh 5: Nhiét dé khi thai dong co’

Lwong khéng khi can thiét d& dét chay nhién liéu nhii twong thap hon so véi nhién liéu
100% Diesel. Do trong nwéc hoa trdn vao nhién liéu da chra mét lwgng O, nhét dinh. Vi vay,
lwong tiéu hao nhién liéu sé& gidm xudng. Ngoai ra, sw bay hoi clia nwéc con lam cho nhién liéu
dwoc phun min hon dan téi qua trinh hoa trdn nhién liéu/khéng khi t6t hon, nhiéu nhién liéu dwoc
dét chay trong qué trinh cham chay hon. Va do nhiét dé trung binh trong budng dbt thap nén con
ngdn ngra dwoc sw phan nhiét phan cac hop chat cé trong budng dbt. Cac yéu té nay déu goép
phan lam gidm lwong tiéu hao nhién liéu (hinh 6).

M Emulsion Fuel £2Diesel Qil

Engine Load (%)
v
o

Fuel Oil Consumption (L/Hr)

Hinh 6: Lwong tiéu hao nhién liéu
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4. Két luan

Két qua thi nghiém trén dong co Diesel 1 xi lanh cho thy rdng ham lwgng NO va SO, trong
khi thai ctia ddng co khi st dung nhién liéu nhi twong thap hon khi st dung nhién liéu 100% dau
Diesel. Lwong nuwéc hoa trdn vao nhién liéu cung cip thém 6 xy vao hén hop nhién liéu khong khi
lam cho suét tiéu hao nhién liéu ctia dong co' gidm xudng.

Sw gidm cac thanh phan déc hai trong khi thai cling nhw sy gidm lweng tiéu hao nhién liéu
chirng té rang nhii twong dau nwéc 1a loai nhién liéu thay thé thich hop trong twong lai.
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NGHIEN ClU QUA TRINH TOI U HOA, CAC DAC TiNH KHi THAI VA PIEU
KHIEN DONG CO DOT TRONG
RESEARCH ON OPTIMIZATION PROCESS, EMISSION CHARATERISTICS
AND CONTROLLING FOR INTERNAL COMBUSTION ENGINES
TRAN TIEN ANH(l)’ NGUYEN HUU THU(Z)

(1) Division of Fundamental Marine Engineering, Faculty of Marine Engineering
(2) Division of Fluid Power Automation, Faculty of Marine Engineering

Abstract:
Hién nay, xu huéng nghién ctru ctia cac nha kha hoc vé ky thuat va méi truong tép trung vao
viéc gidm khi thai déc hai tir dong co dét trong gdy anh hudng xau dén méi truong. Chung ta
déu biét rang hién tuong néng 1én cla tréi dat hay bdng tan & hai dia cuc trai dét... da géy ra
nhitng dnh huéng tiéu cuc dén cudéc sbng cta con ngudi ciing nhw méi trwong sbéng xung
quang. Day la van dé rét nghiém trong hién nay, do dé, bai bdo nay sé tap trung vao viéc
nghién ctru vé khi thai gay hai va phuong phép gidm thiéu khi thdi cho déng co dét trong.
Keywords: Dong co dbét trong, khi thai, kiém soat khi thai
Abstract:
Recently, the researching tendencies of the scientists about Engineering and Environmental
focus on reducing the harmful exhaust gas emissions from the internal combustion engine to the
environment. We are known that, the global warming of the earth, the melt of iceberg at two
poles, etc have caused a lot of the bad influences for human life. This is a serious issue
nowadays. So, this article is concentrated on studying the internal combustion engine harmful
exhaust gas emission and the methods for this emission control.
Keywords: Internal combustion engine, exhaust gas emission, emissions control
1. Introduction
Internal combustion engine is a heat engine where the combustion process of fuel occurs with
an oxidizer (usually air) in the combustion chamber that is an integral part of the working fluid flow
circuit. In an internal combustion engine the expansion of the high temperature and high pressure
gases produced by combustion apply direct force in some components of the engine. The force is
applied typically to piston, connecting rod transferred to crankshaft and to rotate the crankshaft
leading to the driven equipments (transformation, screw propeller,...). This force moves the
component over the distance, transforming the chemical energy into the useful mechanical energy.
The term internal combustion engine usually refers to an engine in which combustion is
intermittent, such as the more formillar four stroke engine and two stroke engine, along with the
variants , such as six stroke piston engine and the Wankel rotary type engine.
Modellings of the four stroke internal combustion engine and two stroke internal combustion
engine:
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Figure 1. Four stroke internal combustion engine
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Figure 2. Scavenging types of two stroke internal combustion engine

An amount of fresh air is charged into the cylinder of internal combustion engine from the
environment, after that mixed with the fuel is injected by fuel injection valve under the high
temperature and pressure after the ending of compresion stroke. This mixing is burned and
generated the power in order to rotate the crankshaft. Especially, after ending the exhaust process
so a large mount of exhaust gas is emitted to environment. The ignition process is happened into
the combustion chamber described as:

C+ 0, 2 CO,

H, + O, > H,0O

(1)

S + 0, > SO,

In addition to, if the burned the mixture between fuel and air will generate the ignition product
such as CO,, SO,, CO, SOx,NO, NOx, PM, etc. Emissions of many air pollutants have been shown
to have variety of negative effects on public health and the natural environment.

2. Exhaust gas emissions

What is the emissions? In order to answer this question for emissions so we realize that the
global warming of the earth or the climate changing have a partly forcing the human’s living. So
emission is a collective term that is used to describe the undersired gases and particles which are
released into the air or emitted by various sources. Its amount and the type change with a change
in the industrial activity, the technology and a number of other factors, such as air pollution
regulations and emissions controls.

Nowadays, exhaust gas emission from internal combustion engine is the mainly reason leading
to increasing the environment pollution beside the other reason increase in population and living
standard, the transport vehicle as well as vehicle population is increasing day by day.

The main pollutants contributed by internal combustion engines are CO, NOx, Unburned hydro
carbon (HC) and other particulate emissions (Particulate matters -PM). In addition to this, all fuel
burning systems emit CO, in large quantities and this is more concerned with Green house effect
which is going to decide the health of earth.

Especially, the developments in Diesel Engine combined with the improvements in order to
reduce of 40% or more in the future. This in turn will reduce the CO, emissions which is
responsible for the green house effects.

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 70



The gas emissions in internal combustion engines are of major concern because of the negative
impact on air quality, human health and global warming. Undesirable emissions include unburned
hydrocarbons (HC), Carbon monoxide (CO), Nitrogen Oxides (NOx) and Particulate matter (PM).

+Hydrocarbons: Hydrocarbon emissions result when fuel molecules in the engine do not burn
or burn only partially. Hydrocarbons react in the presence of nitrogen oxides and sunlight to form
ground-level ozone, a major component of smog. A number of exhaust hydrocarbons are also toxic
with the potential to cause cancer.

About 9% of the fuel supplied to the engine is not burned during the normal combustion phase
of the expansion stroke. Only 2% ends up in the exhaust the rest is consumed during the other
three strokes.

On the other hand, as a consequence hydrocarbon emissions cause a decrease in the thermal
efficiency, as well as being an air pollutant.

There are six primary mechanisms believed to responsible for hydrocarbon emissions:

Sources %Fuel Escaping Normal Combustion %HC
Emissions

Crevices 5.2 38
Oil layers 1.0 16
Deposits 1.0 16
Liquid fuel 1.2 20
Flame quech 0.5 5
Exhaust valve lackage 0.1 5
Total 9.0 100

Crevices — these are narrow regions in the combustion chamber into which the flame cannot
propagate because it is smaller than the quenching distance.

Crevices are located around the piston, head gasket, spark plug and valve seats and present
about 1 to 2% of the clearance volume.

The crevice around the piston is by far the largest, during the compression the fuel air mixture is
forced into the crevice (density higher than cylinder gas since gas is cooled near wall) and released
during expansion.

Crevice Piston ring

Figure 3. Distribution of Crevice in the cylinder

Oil layers — Since the piston ring is not 100% effective in preventing oil migration into the
cylinder above the piston, an oil layer exists within the combustion chamber that traps fuel.

Deposits — Carbon deposits build up on the valves, cylinder and piston crown. These deposits
are porous with pore sizes smaller than the quenching distance so trapped fuel cannot burn.

Liguid fuel — for some fuel injection systems there is possibility that liquid fuel is introduced into
the cylinder part an open intake valve. The less volatile fuel constituents may not vaporize
(especially during the engine warming —up) and be absorbed by crevices or carbon deposits .

Flame gquenching — It has been shown that the flame does not burn completely to the internal
surfaces, the flame extinguishes at a small but finite distance from the wall.

When the exhaust valve opens the large rush of gas escaping the cylinder drags with it some of
the hydrocarbons released from the crevices, oil layers and deposits.

During the exhaust stroke the piston rolls the hydrocarbons distributed along the walls into a
large vortex that ultimately becomes large enough that a portion of it is exhausted.

+ Nitrogen Oxides (NOx): Generated when nitrogen in the air reacts with oxygen at the high
temperature and pressure inside the engine. NOx is a precursor to smog and acid rain. Nitrogen
and Oxygen atoms in the air react to the form various nitrogen oxides, like hydrocarbon: NO, N,O
and NO,. NO, is extremely reactive. It destroys resistance to respiratory infection. NOx production
is increased when an engine runs at its most efficient (i.e. hottest) part of the cycle.

+ Carbon Monoxide (CO): is a product of incomplete combustion and occurs when carbon in
the fuel is partially oxidized rather than fully oxidized to carbon dioxide (CO). Carbon Monoxide
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reduces the flow of oxygen in the blood stream and is particularly dangerous to people with heart
disease.

+ Carbon Dioxide (CO,): a “perfect” combustion , as a pollution concern. Carbon dioxide does
not directly impact human health, but it is a “greenhouse gas” that traps the earth’s heat and
contributes to the potential for global warming.

+ Sulfur Oxide (SOx): A general term for oxides of sulfur, due to there is a sulfur oxide (SOXx) in
the exhaust gas emissions. Reducing the level of fuel sulfur needs to reduce the level of sulfur
oxide emitted from the tailpipe.

+ Particulates Matter (PM): A high concentration of particulate matter is manifested as visible
smoke in the exhaust gases. Particullates are any substance other than water that can be collected
by filtering the exhaust, classified as:

- Solid carbon material (or soot)

- Condensed hydrocarbons and their partial oxidation products

Diesel particulates consist of solid carbon (soot) at exhaust gas temperature between 500°C,
hydrocarbon compounds become absorbed on the surface.

+ Volatile Organic Compounds (VOCs): Organic compounds which typically have a boiling
point less than or equal to 2500C; for example: Chlorofluorocarbons (CFCs) and formaldehyde.
Volatile organic compounds are a subsection of hydrocarbons that are mentioned separately
because of their dangers to public health.

Five gases

CO,: We require high CO, readings

. CO, is an indicator of complete combustion;

. Higher readings indicate high efficiency;

e Asingle cylinder misfire a 4 cylinder engine will reduce the reading by 25%.

0,: O, is required <0.5% balanced with CO <0.5% but normally not zero

e The O, reading should be close to, but often slightly higher than O, reading (well
within 0.1% of CO)

. High readings indicate a clean condition, that can result in a false code.

CO: <0.5% balanced with <0.5 O, but normally not zero

e CO readings should be close to, but slightly higher than O, reading (well within
0.1% of O,)

. High readings indicate rich condition and are an indicator of incomplete
combustion.

HC: <35 ppm

e A high HC reading can result in excessive carbon restricting the converter;

e If high HC readings exist along with high O, readings, a misfire or cylinder
imblance may be inferred. This may cause the converter to overheat, the shell to glow red
and discolor, resulting in substrate melt down.

. Lower HC readings are always better for engine and converter efficiency.

NOXx: The lower the better

e  Slightly clean conditions are the main reason for high NO, readings;

e An exhaust leak will prevent a converter form reducing NO, efficiently;

e NOyis normal tested on a dyno with the engine at partial load.
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Figure. 4. Five gases
3. Exhaust gas optimization

The internal combustion engine performance and emissions are strongly linked to the air — fuel
mix which is a function of the oxygen content in the exhaust gases. The efficiency of the
combustion process will decide numerously the exhaust gas emissions beside the optimization.

Internal combustion engines, including diesel engines may produce regulated emission, such as
nitrogen oxides (NOXx) and solid particulate matter which may also be referred to as soot or smoke.
To control emissions, diesel engines may include a variety of specially calibrated systems such as
Exhaust Gas Recirculation (EGR) systems, Selective Catalytic Reduction (SCR) systems, Diesel
Particulate Filter (DPF) systems and combination there of an Engine Control Module (ECM) is often
used to calibrate and control these emission control systems, as well as a large variety of engine
control parameters, a carefully balanced approach that weighs fuel efficiency against the regualtion
of emissions.

Smoke and other emissions are undersirable for public environment. Due to global warming and
emphasis on air pollution all possible things are tried to keep them low smoke also indicates
incomplete combustion of fuel.

The practical solutions for reducing air pollution:

- There have been very few solutions made available that are both cost-effective and
efficient regardless of health complicated issuses;

- Gives protection of firemen, children and other public workers who are exposed to harmful
gases;

- No loss mileage or horsepower in engine;

- Does not use engine resources to operate;

- Installation and compatible of all diesel engines are easy, which quickly solves the root of
the problem;

- Prelonged filter and maintenance are easy, which automatically triggers diesel emission
filtration;

- Shielding yourself by providing legal safe workplace;

- Effective on high octane low sulfur diesel fuel or ordinary fuel,

- Reduction in 99% diesel emission.

All of above that the internal combustion engine exhaust gas optimization play an important role
in the environment pollutant reduction from the harmful infection factors. The methods of reduction
the NO,, SO,, CO, PM,.. to the internal combustion engine exhaust gas will be given out in section
4 of this article.

4. Exhaust gas emission control methods
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The current emission limits for HC, CO and NO, have been reduced to 4% and 10% of the
uncontrolled pre-1968 values, respectively;

There basic methods used to control engine emissions:

a. Engineering of combustion process — advances in fuel injections, oxygen sensors and
engine control unit (ECU);

b. Optimizing the choice of operating parameters — two NO, control measures that have been
used in automobile engines since 1970s are spark retard and EGR;

c. After treatment devices in the exhaust system — catalvtic converter

Method 1: Engine Control Unit (ECU)

The modern internal combustion engine is revealed for the vehicles used the electrical type fuel
injection system with aiming the combustion process optimization between fuel — air ratio. In this
purpose will increase thermal heat efficiency of the internal combustion engine as well as reducing
the pollutant emission of the exhaust gas.

In order to solve this problem, the Common Rail Fuel System is equipted widely on the vehicle.
It is controlled by the method of adjusting the high pressure fuel rail and the computer controlled
electronic injectors that make all the difference. In the common rail system, the fuel pump charges
the fuel rail at a pressure of up to 25,000 psi, but unlike indirect injection pumps. It is not involved in
fuel discharge. Under the control of the onboard computer, this fuel quantity and pressure
accumulates in the rail independently of engine speed and load.
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Figure 5. Common Rail fuel injection system, Electronic Control Unit (ECU)

Each fuel injector is mounted directly above the piston within the cylinder head (there is no pre —
chamber) and is connected to the fuel rail by rigid steel lines that can withstand the high pressure.
This high pressure allows for a very fine injector orifice that completely atomizes the fuel and
precludes the need for a pre-chamber.

The injectors are also controlled by the engine computer and can be fired in rapid succession
several times during the injection cycle. With this precise control over injector firings, smaller,
staggered quantities of fuel delivery can be timed over the course of the power stroke, the short
duration, high pressure injections allow a finer and more accurate spray pattern that also supports
better and more complete atomization and combustion.

Method 2: Exhaust Gas Recirculation — EGR

Exhaust Gas Recirculation (EGR) is a method to control Nitrogen Oxide (NOx) emissions from
the internal combustion engine. In this method, small amount of the exhaust gas is recirculated into
the combustion chamber through the air intake system. The exhaust gas is mixed with charge air
just before entering intake manifold. Appropriate mixing of exhaust gas with charge air is necessary
to ensure nearly equal amount of exhaust gas flow into all the cylinders.
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Figure 6. Exhaust Gas Recirculation (EGR)

Exhaust gas recirculation (EGR) is an emission control technology allowing significant NOx
emission reductions from most type of internal combustion engine (diesel engine) from light — duty
engines through medium and heavy duty engine applications right up to low speed, two stroke
marine engines. While the application of EGR for NOx reduction is the most common reason for
applying EGR to modern commercial diesel engines, its potential application extends to other
purposes as well.

This method, some amounts of the exhaust gas directed to downstream carburetor throttle by
some adjustable value through one connecting pipe. Flame speed and peak combustion
temperature reduce due to thin air — fuel mixture as a result of mixing with exhaust gas
recirculation, leading to reduce NO amount. EGR , among various methods to reduce NO pollutant
in combustion chamber is the simplest, the most economic and the most effective method and it
can display fuel economy and better drivability.

Method 3: Catalytic converter

A catalytic converter uses a reduction catalyst and an oxidation catalyst to remove CO, NO and
HC from the exhaust stream.

Both consist of a caramic honeycomb coated with a metal catalyst, usually platinum, rhodium

and/or palladium.
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Figure 7. Catalytic converter structure
Lead and sulfur in the exhaust gas severely inhibit the operation of a catalytic Converter, they
are considered a poison.
Three — way Catalytic Converter will function properly only of the exhaust gas composition
corresponds to nearly (x1%) stoichinometric combustion.
If the exhaust is too lean — NO is not destroyed;
If the exhaust is too rich — CO and HC are not destroyed.
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Figure 8 Caltalytic converter characteristic

Since the thermal efficiency is highest for slightly lean conditions it may seem that the use of a
catalytic converter is a rather severe constraint.

The same high efficiency can be achieved using a near stoichiometric mixture and diluting with
EGR to reduce NOXx.

Reduction Catalyst: In the first stage platinum and rhodium are used to remove NOx. The NO
molecule dissociates on the catalyst surface producing molecular oxygen and nitrogen that are
released.

2NO > N, + O, 0r 2NO, > N, + 20,

2

Oxidation catalyst: In the second stage platinum and palladium are used to oxidize the CO and
the unburned hydrocarbon (HC) using the oxygen produced by reduction.

2CO+0; 2> 2CO,

(3)

2C,H, + (2x+y/2) O, > 2xCO,+ yH,0

Effect of Temperature: The temperature at which the converter becomes 50% efficient is
referred to as the light — off temperature.

The converter is not very effective during the warm up period of the engine

100

[=2] co
o o

s
o

Catalyst conversion
efficiency (%)

N
o

0 : 1 |
200 300 400 500
Temperature (°C)
Figure 9. The characteristic between Catalyst conversion efficiency and temperature

A closed — loop control system with an oxygen (lamda) sensor in the exhaust is used to control
the fuel delivery so that the A/F ratio is near stoichiometric.

The narrow — band oxygen sensor when hot (800°C) produces a voltage that varies according
to the amount of oxygen in the exhaust compared to the ambient oxygen level in the outside air.

Sensor output is very nonlinear ranging from 0.2 VDC (lean) to 0.8 VDC (rich), a stoichiometric
mixture gives an average rading of around 0.45 Volts.
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The sensor can contain a heater to bring it quickly up to temperature and is located before the
catalytic converter.

Wide — band sensor output is linear and can be used to measure the O, in the gas stream,
Generally only used for tuning.

Figure 10. Bosche LSU -4 wide band sensor

Diesel engines run fuel lean (reduce soot) so a three — way catalytic converter is not useful, also
particulate matter (PM) consisting of C needs to be removed.

Oxidizer catalysts used for reducing HC and CO

Diesel Particulate Filters (DPF) are used for removing Particulate Matter.

Active DPFs: Raise temperature of the filter by periodically adding fuel to the exhaust stream
that combusts in the filter raising the DPF temp -> cleans the DPF by oxidizing the collected PM
with O,, requires >600°C (regeneration).

Passive DPF:

CO + %0, - CO,
[HC] + O, = CO, + H,0
NO + %0, - NO,

Catalyst

Gas out
Non catalyst Filter ‘ \J/
C] +2NO, — CO, +2NO
(reaction requires >250°C)
Figure 11. Passive DPF

NO can be reduced by retarding fuel injection from 20° to 5° before Top Dead Center (TDC) in
order to reduce the peak combustion temperature at the expense of efficiency.

Selective Catalytic Reduction (SCR) used to convert NOx into N, and H,O.

In a SCR a reductant like ammonia (NH;) is added to the gas steam to enable the following

reaction over a catalyst.
4NH; +4NO + O, 2> 4N, + 6H,0

(4)

2NH3; + NO + NO, > 2N, + 3H,0
(5)

8NH; + 6NO, - 7N, +12 H,0
(6)

Typically an agueous solution of urea (NH,),CO is added to the exhaust stream to produce
ammonia:

(NH,),CO -> HNCO + NH3 @)

HNCO + H,O0 > CO, + NH3 (8)

5. Conclusion
This article is given out that the harmful influence of exhaust gas emissions from the internal
combustion engine to human’s life and environment. This is hot issue that a lot of researchers
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concentrate on finding the optimistic methods to reduce this emission. On the other hand, the
author also points out some methods to restrict the exhaust gas emissions also recover the thermal
heat source of internal combustion engine in order to optimize the energy (fuel, heat efficiency)
increasing the power of internal combustion engine and reduce the pollutant gas emissions to
environment. Nowadays, there are many modern engines applying the development of the science
and technology in case of designing and operating internal combustion engine under the fields. So
this article is pointed out that in progress of engine due to applying like this.
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CUM VOI PHUN-BOM CAO AP BIEU KHIEN BANG DIEN TU

ELECTRONIC UNIT INJECTOR AND UNIT PUMPS
D6 Ngoc Toan
B6é mén Tw déng thay khi, Khoa May tau bién

Tom tat
Bai béo gidi thiéu vé két céu, nguyén ly hoat déng ciing nhw cac wu diém ctia cum voi phun-
bom cao &p diéu khién bang dién tr da duoc Iap dat trén céc dong co diesel Caterpillar.
Abstract
This paper introduces the structure, operating principle as well as advantages of the
electronic unit injector and unit pumps installed in Caterpillar diesel engine.
1. Pat van dé
Muc dich va nhu cau ché tao, san xuat cac déng co dé dat dwoc tiéu thu nhién liéu kinh té
hon, tao ra céng suét I&n hon, hiéu suat cao hon trong khi gidm thiéu dwoc sy phat thai & nhiém
moi trwedng da thuc ddy dé thiét ké va san xuét hé théng phun nhién liéu cai tién. Hé théng phun
nhién liéu nay két hop bom cao ap va voi phun thanh moét cum (mot mé dun). Ap suét phun, thoi
diém phun va lwgng nhién liéu phun dwoc thue hién chi bdi mot moét mé dun don nay (sau day goi
la cum voi phun).
2. Cum voi phun diéu khién bang dién te
Cau tao va nguyén ly hoat dong
Cum voi phun nay gém cac chi tiét co ban:
- Bom cao ap va 1o xo
- Van dién tr diéu khién ap suét va thdi diém phun
- Puwong dau vao va dwong dau hoi
- Dau phun gibng & & loai voi phun théng thwdng
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Hinh 2. So’ d6 két cdu cta bom cao &p thurdng va bom cao dp ctia cum voi phun
diéu khién bang dién to

Tin hiéu dién sé dwoc bo diéu khién dién t&r (ECM) dua téi van dién tir déng van (spill valve)
dé cép dung lwong nhién liéu vao dong co & dung thoi diém. Viéc phun hodc két thic phun nhién
liéu dwoc thwe hién nhd déng, ngét (on, off) van dién tir. Lwong cung cép nhién liéu 1a ham cla
thdi gian tin hiéu dién duy tri déng van dién ti» va téc do cla pit tdng bom cao ap. Khoéng thoi
gian van dién tr dwoc cap dién 1a mot yéu td quyét dinh lwong nhién liéu cdp vao déng co. Piéu
nay nghia Ia tin hiéu dién dwoc clp téi van dién tlr cang lau thi lwong nhién liéu phun vao déng co
cang nhiéu va ngwoc lai. Tuy nhién déng co téc d6 quay cang nhanh thi hanh trinh cla pit téng
bom cao ap trong mét don vi thoi gian cang nhiéu, két qua 1a lwgng cung cip nhién liéu trong mot
don vi thoi gian & dong co tbc d6 cao hon sé& cang nhidu néu thdi gian van dién tr dwoc tac dong
khong dbi.

Thoi diém khi van dién tr dwoc cip dién ciing quyét dinh thoi diém bat dau phun nhién liéu.
Do thoi diém phun dwoc diéu khién dién t& nén thoi diém bat dau phun va két thac phun hoan
toan c6 thé thay ddi dworc.

Sy hoat dong cua cum voi phun dwgc don gian hoéa nhw sau:
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Overflow phase

Flushing

Electromagnet

Injection Pressure relief

Hinh 3. So' d thé hién nguyén ly hoat déng cda bd voi phun

O hinh 3A, pit tdng bom cao ap & vi tri cao nhat va van dién tir (spill valve) khéng duoc cip
dién (van mo). Nhién liéu dwoc cép tee bom cap nhién liéu qua voi phun va tét ca cac khéng gian
dwoc dién day bdi nhién liéu. Hé thong cap nhién liéu vao bd voi phun (mach cép nhién liéu) dwoc
bd tri d& ddm bao nhiét do va ap suét cap gitra cac voi phun la nhw nhau. Dau di vao cac khoang
va dwdng dan & bo voi phun dé lam mat voi phun va xa khi ra khdi cac khoang, cac héc ciing nhw
ra khéi hé théng nhién liéu. Bom cao ap duwoc dan dong truc tiép bdi cam hodc qua don ganh
(rocker arm) v&i hanh trinh khong ddi cua pit tong (plunger) (Hinh 4). O hanh trinh di Ién, nhién liéu
duoc cap vao khoang dudi clia plunger va cap vao voi phun réi di ra dwdng hdi qua van dién tir
(spill valve).

Injector rocker arm

Hinh 4. Bom cao ép dwoc dan déng trurc tiép béi cam hodc qua don ganh (rocker arm)
1.Cam; 2.Plunger; 3.Spill valve; 4.Nozzle
Trén hinh 3B, cam day pit tdng bom cao ap di xudng va ctra dau cap vao bom cao ap bi bit
lai. Néu khéng c6 tin hiéu tir bd diéu khién (ECM) dwa t&i van dién tir thi van dién tr van mé,
khong c6 sw phun nhién liéu xay ra. Nhién liéu dwoc day ra dwerng dau hdi.
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O hinh 3C khi bd diéu khién dwa tin hiéu dén van dién ti thi van dién tr dwoc cap dién va
doéng nhanh lai. Pit tdng bom cao &p van di xuéng va ap suét nhién liéu trong bom ting nhanh lén.
Khi ap suét dat dén gia tri mé kim phun thi nhién liéu dwoc phun vao dong co. Ap suét van tiép tuc
tang Ién, nhién liéu dwoc phun & dang cang toi, min.

Hinh 3D thé hién khi van dién tir mét dién va mé thi &p suét trong voi phun gidm xubng
nhanh chéng va dirt khoat. Kim phun déng ngay lai va két thic qua trinh phun.

Electronic
= Uunit injector
SUl)

EUD),
N /

Height gauge
J 35637

Hinh 5. Dung cu do dé chinh hanh trinh bom cao dp

Céc hang ché tao, san xuét dong co thwong dwa ra dung cu do dé chinh hanh trinh dung
cho bom cao 4ap. Viéc diéu chinh hanh trinh cho bom cao ap ma dung dung cu chuyén dung nay
dé& dam bao plunger khong cham day khi & diém chét dudi (khi vAu cam cao nhét dé Ién plunger).
Trén hinh 5 chi dung cu do hanh trinh bom cao ap két hop chinh vit chinh 2 dé dat dwoc khodng
cach chudn nhw nha ché tao duva ra.

B& voi phun dworc trinh bay & trén ma plunger dwoc dan dong béi truc cam da dwoc lap dat
trén cac dong co Caterpillar gitra nhivng ndm 1994. Ngay nay cac déng co thé hé mai loai khong
truc cam (Camless diesel engine) da dworc lap dat bo voi phun kiéu méi (HEUI) ma plunger cla bod
voi phun dwoc dan dong bdi dau boi tron véi 4p suat cao dwoc tao nén bdi bom piston huéng
truc. Viéc phun nhién liéu khdng con phu thudc vao truc cam, nhién liéu cé thé dwoc phun & béat ky
goéc quay nao cla truc khuyu va ap suét phun khéng con phu thudc vao vong quay clia dong co
nira. Nh& bod didu khién (ECM) véi thuat toan va phdn mém ngay cang hoan thién ma cé thé téi wu
héa dwoc thdi diém phun, ap suat phun, méc dd phun ciing nhw lwong nhién liéu phun & bat ci
tbc do cling nhw phu tai nao ctia déng co.

HEUI

~~ Conventional
Fuel System

INJECTION PRESSURE —»

ENGINE SPEED —»

Hinh 6. Ap suét phun cta loai déng co’ khéng truc cam khéng phu thuéce vao téc dé quay nhw loai
thwong

Wu diém khi str dung cum voi phun dién t

- Loai nay khéng c6 éng cao ap, dau ap suét cao di chuyén trong doan ngan hon nhiéu so véi
loai théng thuwéng (Bom cao ap-6ng cao 4ap-voi phun) nén giam do tré rat nhiéu

- Ap suét phun cao va khong phu thudc vao tbc dd quay nén chat lwgng phun tét dan dén chay
hoan thién hon va hiéu suat dwoc nang lén ciing nhw tinh kinh té téng 1én

- Do nhién liéu phun vao dong co & loai nay toi, min va nhé hon loai théng thwdng nén chéat
lwong chay tbt hon giam thiéu dwoc phat thai 6 nhiém ra mai trwéng (gidm dwoc PM, CO,HC, NO,

)
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-Bbéng co thé hé maoi dung cum voi phun loai nay ttham chi lam déng co hoat déng ém va d& on
hon
3. Két luan
V&i yéu cau ngay cang cao dé nang cao hiéu suat, nang cao tinh kinh té va gidm thiéu phat
thai 6 nhiém ra moi truong cla dong co diesel, cac nha thiét ké ché tao dong co khéng ngirng ddi
méi, cai tién, phat trién cac hé thdng ctia dong co, két cdu dong co...Chinh vi I8 d6 ma ddi hdi
nhitng ngudi van hanh khai thac va bao dudng nhung dong co nay phai am hiéu chung. Cum Voi
phun diéu khién bang dién t&r 1& mot trong nhung cai tién dé dap wng duoc yéu cau trén. Bai bao
gidi thiéu cum voi phun nay véi muc dich dé ngudi van hanh khai thac va bao dwéng chung cé thé
hiéu dwoc ddm bao khai thac va bao dwdng ching mét cach hiéu qua va an toan.
TAI LIEU THAM KHAO
[1] Céac sach huéng dan st dung dong co Caterpillar
[2] Bosch, 1994. “Diesel Fuel Injection”, Robert Bosch GmbH
[3] http://lwww.dieselmotors.info/electronic-systems/caterpillar-ems-hydraulicelectronic-unit-
injector.html

VAN TIET LUU DIEN T TRONG HE THONG LANH

ELECTRONIC EXPANSION VALVE IN REFRIGERANT SYSTEM
) Nguyén Chung That
Khoa May tau bién, Trirong Dai hoc Hang hai Viét Nam

Tém tat
Bai bao gidi thiéu mét sé déc diém chinh ctia mét sé van tiét luu dién td trong hé théng lanh
ciing nhw wu, nhuwoc diém cta dong van tiét lwvu dién tor véi van tiét luu tinh nhiét nhdm gidp
nguoi doc cé céi nhin téng quan vé dong van méi nay.

Abstract
The article presents not only several striking features of electronic expansion valves in
refrigerant system but also advantages and disadvantages of these valves comparing to
thermostatic expansion valves to help viewers understanding clearly about these ones.

1.Gi&i thiéu chung

Van tiét lwu dién t& (EEV — Electronic expansion valve) cé nhiém vu giéng van tiét lwu tinh
nhiét la diéu tiét lwu lwong ga Idng phun vao dan bay hoi béng tin hiéu do qua nhiét hoi hat sau
dan bay hoi. Van tiét lwu tinh nhiét (TEV- Thermostatic expansion valve) Iéy tinh hiéu dé qua nhiét
chuyén thanh tin hiéu ap suét lam gian n& mang dan hdi d& mé van, trong khi d6 van EEV |4y tin
hiéu d6 qua nhiét d& dwa vé bd vi xr ly, & day céc tin hiéu duwoc khuéch dai, so sanh va chuyén
thanh léch kiéu xung dé diéu khién van qua mé to truyén dong lam viéc theo bwédc hoac kiéu dién
ter.

137 157 15
Hinh 1: Van EEV trong hé théng lanh
1- Ma'}y nén; 2 - Dan ngwng ty; 5 — Binh chira Idng; 6 — Van ghén; .

7 — Phin loc am; 8 — Mat ga; 13 - Van EEV; 14 — B0 vi x ly; 15 — Dau cdm bién
Uu, nhwoe diém cua EEV so véi TEX
Uu diém:
- Nang suét cta dan bay hoi téng Ién do dd qua nhiét giam, cai thién hé sb lam lanh cta hé théng.
- Khong bi nguy co ngap Idng & chu ky nghi cia may nén do van dong chat hoan toan.
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- C6 thé mé tré & chu ky khéi déng tranh ngap Iong dan lanh va tran Idng vé may nén.
- Biéu chinh ttrc thoi va chinh xac lwong 1dng cap cho dan tuy thudc va tai lanh.
- Hiéu ap qua van chi khoang 1 bar trong khi TEV can t&i 5bar.
- Thich &ng hoan toan vé&i moi nhiét d6 va ap suat ngung tu theo mai trwéng lam mat. Pay la wu
diém cho phép gidm cdéng nén tbi da cho may nén.
Nhuwoc diém:
- Van EEV c6 gia thanh cao hon nhiéu 1an van TEV.
2. M6t s6 dong van tiét Iwu dién to
a. Van tiét lwu dién tr ENGELHOF

Pay la van c6 nang suét lanh twong déi nhd (tr 0.5 dén 16kW) gdm 2 phéan riéng biét. Phan
1 & phan thudn co khi gibng nhw mét van tiét lwu tay. Phan 2 1a phan truyén dong gébm 1 méto
hoat déng theo buwéc dwoc diéu khién béi mot bd vi xtv ly. Van cé thé st dung cho tat ca cac loai
ga lanh khac nhau va chi dung cho dan bay hoi trwc tiép.

!Wﬁ e
»Mpmm

Hinh 2: Van tiét Iu dién ti Engelhof
b. Van tiét lwu dién tir DAIKIN
Nguyén tac ciu tao va lam viéc cla van nay ciing giébng nhw van van Engelhof. Tuy nhién
thiét ké co cai tién dé co thé dé& dang thao roi phan truyén dong ra khdi phan van co khi. M6 to
diéu khién van nhan xung ti bo vi x&r ly d& mé hodc khép bdi clra van.

Hinh 3: Van tiét lwu dién t Daikin

c. Van tiét luu dién tr cda DANFOSS

Thyc chat cac van dién t& cla Danfoss 1a cac van dién tlr. Kiéu van AKV10 [a van dién te
déng mé truc tiép con cac van Ién hon AKV15 VA 20 14 céc loai van tac dong gian tiép, khac han
véi nguyén tac ciu tao cua van tiét lwu dién tlr cia Sportan, Engelhof va Daikin. BS vi x Iy sé& do
dd quéa nhiét dé diéu khién déng mé van trong chu ky 6 giay. Vi du & 6 gidy dau tién do do qua
nhiét I&n nén bod diéu khién cho van mé véi thoi glan dai, 6 giay tlep theo d6 qua nhiét glam nén
thoi gian mé it hon, 6 glay tiép theo thi thei gian mé chi con 1 phan nha. Nhuw vay, ctr moi 6 glay
van lai nhan 1 xung d& mé van tuy vao dd qua nhiét. Thoi gian mé co6 thé gan hét hodc hét ca 6
gidy, nhwng néu dd qua nhiét nhé thi thoi gian mé chi la 1 phan cta 6 giay. Bang cach do, van
AKV c6 kha nang diéu chinh lwu lwong cap cho dan bay hoi mét cach chinh xac. Khi dirng may
van déng hoan toan duong 16ng gibng nhu mét van dién tir. Van cé nang suét lanh tiv 0.5 dén
800kW va c6 thé dung cho céc loai ga.
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Hinh 5: Van tiét Iwu dién tir Danfoss
Bo diéu khién ctia EEV dwoc tich hop nhiéu chivc néng véi cac dau cam bién nhiét do va

ap suét. Mot sb chirc nang nhu:

- Cé thé diéu khién cép Idng cho t&i 3 dan bay hoi ciia 3 phong lanh khac nhau.

- Cé thermostat v&i chirc nang bao déng.

- Diéu chinh nhiét dd phong kiéu ON/OFF hoac lién tuc.

- Néi hién thi LCD cho nhiét dd san pham.

- X&bang bang hoi nédng hodc dién tr&, cé chwong trinh xa bang.

- Dtrng may theo nhiét d6 hoac thoi gian.

- Diéu khién thich (rng dién tré swdi clra va khay hirng nwéc ngung.

- Théng bao cac thdng sb lam viéc ctia may.

- Tw ddng chan doan 16i va yéu cau dich vu.

Xa bang theo nhiét d6 phu hop...
4. Ket luan
Van tiét lwu trong hé théng lanh khong thé thiéu va déng mét vai trd quan trong. Trong tién

trinh cai tién cac hé théng thi van tiét lwu dién t& ra d&i nham thay thé van tiét lwu tinh nhiét trong
mot s6 hé théng can d6 diéu chinh chinh xac, gép phan cho hé théng hoat dong an toan va hiéu
qua hon.
TAI LIEU THAM KHAO

[1]. Tai liéu “Refrigerator” ciia hang Carrier, Thermoking, Daikin, Starcool...

[2]. www.carrier.transicold.com

[3]. www.danfoss.com

THAO LUAN VE VIEC NANG CAO HIEU SUAT NOI HO'I TAU THUY
DISCUSSION ON IMPROVING THE EFFICIENCY BOILER BOILER
Hoang Brc Tuan
B6 mén Mdy tau thay, Khoa M&y tau bién
Tém tat:
Noi hoi tau thiy la mét trong nhiing hé théng quan trong nhét trén tau duoc st dung dé san
xuat hoi nwéc cung cap cho van hanh cac dong co chinh hoac cac may phu. Nhu cau hoi la

tiéu chi chinh cla khai thac ndi hoi & mét tai nhat dinh véi ndi hoi tau thuy Piéu quan trong la
ndi hoi khéng thé quaé tai turc la dat duoc dau ra qué mirc va ddm bao tat ca céc théng s ndm
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trong gi¢i han an toan. Do do, phai tuan thﬂ mot sé diéy quan trong “nhing duwoc lam va
khéng dwoc lam” ma cac ky sw may phai biet vén hanh noi hoi tau thuy mét cach an toan va
co6 hiéu suat cao.

Abstract:

Marine boiler is one of the most important systems on board which is used to produce steam
to drive the main engines or auxiliary machinery. Steam demand is the main criteria of
operating a boiler at a given load for marine boilers. It is of importance that boilers cannot
beoverloaded to achieve excessive output and ensure all the parameters are within the
safety limits. Therefore, some important do’s and don’ts must be followed which marine
engineers must know onoperating a marine boiler in a safe and efficient manner.

Key words: Marine boiler; Do’s; Don'’ts; Boiler efficiency
1. Dat van dé

Trong xa hoi hién dai, tau thay déng mét vai trd quan trong trong nganh giao théong van tai
thé gisi, hién dai hoa va tw dong cao tau thiy da tré thanh xu hwdng trén toan thé gidi. Do dé, cac
céng nghé tién tién da dwoc ap dung va cac thiét bi hién dai da dwoc |ap dat trén tau. Ngoai ra,
cac nha nghién clru ngay cang quan nhiéu dén bao vé méi trwdng va tiét kiém tai nguyén trong
dong tau. Véi sw phat trién k§ thuat gan day cta nganh cdng nghiép déng tau, nhirng con tau cé
kha nang giam tiéu thu nang lwong va hiéu qua hoat dong cao ngay phd bién hon trén toan thé
gi&i. Noi hoi tau thay la mét ng dung quan trong nhw vay trong budng may tau can dwoc chd y
d&c biét, trén thwe té né dung hd tro mot sd hoat dong va may méc khac, bao gdbm ca déng co
chinh, may phu,.Duy tri va nang cao hiéu suat ndi hoi doi hdi phai lwu y mot s yéu td, vi dy, tuan
theo quy trinh van hanh chinh xac, kiém tra cac van va céac the lién quan twong tw. Cac nghién
ctru ve cai thién hiéu suét ndi hoi tau thuy da dwoc nhan sw cha y nhiéu hon trong nhirng nam gan
day. Tuy nhién, nbi hoi tau thay co6 thé gay ra thiét hai nghiém trong cho sy an toan ve tai san va
tham chi dén cudc séng clia con ngudi néu né dwoc van hanh khéng dung cach. Thay thd doan
trén tau biét dén nguy hiém cla hoi nwéc & nhiét do va ap suét cao va ho phai can than trong khi
van hanh va bdo dwdng no6i hoi. Theo di¥ lieu tham khao, mot trong nhirng ly do chinh tai sao tai
nan nghiém trong nhw vay lai xay ra la do cac quy trinh van hanh khong dung va bé qua cac bién
phap phong ngtra an toan. Mé&i k§ s may trén tau déu phai quan tam dén mot diéu 1a lam sao tat
ca cac may méc va he théng trong phong may c6 thé dat hiéu qua va hiéu qua tdi da ma khéng co
nguy co an toan tiém an.

2. Nhirng diéu nén lam va khéng nén lam dé van hanh hiéu qua ndi hoi tau thay.

Méac du day I,é m;}t thiét bi c6 sw b tri cac bd phan bén trong don gian, nhung né doi hoi cac
tiéu chuan cao nhéat vé phong ngira an toan va quy trinh van hanh chuan xac. Bé co dwoc hiéu
qgé cao nhat, mét s6 nhirng viéc dwoc lam va khong dwoc lam can phai dwoc luu yldé van hanh
nOi hoi mot cach chinh xac. nhirng viéc lam va khong lam dwdi day 1a moét so phd bién trong hoat
ddng noi hoi.

Nhing diéu nén lam trong van hanh néi hoi

Quy trinh hoat déng:

M6t diéu can phai dam béo chéc chan la cac k§ sw may lam viéc trén tau phai tuan theo cac
quy trinh van hanh chinh xac khi diém ICha noi hoi tr trang thai ngudi. Thém vao nira, viéc thong
gi6 lam sach buong dot trwde la rat quan trong cho viéc danh Itra noi va van xa khi phai dwoc gitr
& trang thai mé& khi méi diém Itra va sau khi tat néi hoi.

Kiém tra cac bd phan va hé théng quan trong

Dé& dam bao ndi hoi cé thé hoat dong tdt, mot loat cac bd phan va hé théng quan trong can
phai dwoc kiém tra, néu khong, tai nan cé thé xay ra va gay ra thiét hai cho ndi hoi. K§ sw van
hanh nén kiém tra khéi thoat ra tlr miéng 6ng khaéi trong méi ca truc dé danh gia chat lwong dbt
chay cta ndi hoi. Viéc lam nay nén dwoc thuc hién trong trwong hop mau sac cla khoéi 1a bat
thwdng. Pam bao chac chén trang thai clia cac van va buwém gid, vi du van trén dwong dng nhién
liéu, van cép hoi va van an toan & vj tri lam viéc dung va tot. Cac van déng nhanh van va van an
toan ciing phai trong trang thai hoat déng chinh xac. Ngoai ra, mét trong nhirng ché quan trong
nhat can dwoc kiém tra la budng dét. Kiém tra budng dét d& xac dinh nhirtng hw hdng vat liéu chiu
Ira va xem k§ c6 nhién liéu khdng nhd giot gan cum dau dét. Néu bat ky khiém khuyét dwoc tim
thay, né can duwoc khic phuc cang sém cang tét.
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Vé sinh va bao tri

Dé Iam cho ndi hoi c6 hiéu suat cao 6n dinh, vé sinh lam sach va bao tri [a cong viéc rat can
thiét. Cac bién phap dwoc dé cap dudi day la mot sb bién phap phd bién dé cai thién hiéu suat ndi
hoi. Van xa can mat nén duwoc mé dé xa tap chat ndi va can thwdng xuyén lang xudng nén dwoc
thwc hién méi ngay moét 14n dé gitr mic clorua téi thiéu. Thiét bi thdi mudi can dwoc st dung dé
thwe hién thdi bd hong dinh ky vi né cé thé gitp duy tri kha ndng trao ddi nhiét ctia cac dng néi hoi.
Mat khac, thdi mudi than 1a mét bién phap phong ngtra hda hoan hiru hiéu. Bo6i tron la moét bién
phap tét va hiéu qua trong viéc duy tri ndi hoi dé tat ca cac bd phan va nhivng méi 1ap ghép can
thiét phai dwoc bdi tron va boi tron déu dan. Bén canh do, cac bo phan & phan khéng gian hoi
trong ndi hoi dé bi ro ri vi ap suét hoi dao dong. Can phai lwu y theo dbi tat ca cac noi co kha nang
rd ri cang s&m cang tét dé duy tri hiéu qua lam viéc dai han cda ndi.

Bién phap phong ngtra an toan

Vi ly do an toan, cac kj sw may can phai biét cac bién phap an toan dwoc mé ta chi yéu
trong hé théng quan ly an toan cla céng ty. Vi du, thiét bi tat khan cap ndi hoi, dwoc dat trong
ECR, can dwoc kiém tra xem né cé hoat déng tét hay khong. Noi hoi tau thay 13 thiét bi &p suét
cao, chay bang dau phai c6 cac thiét bi chiva chay riéng di kém. Thiy thd doan trén tau phai duoc
biét r6 vé phwong phap st dung cta binh chira chay tai chd (loai bot). Ngoai ra, viéc viéc thuc tap
chira chay can dwoc tién hanh dinh ky dé ngan nglra tai nan.

Ngoai cac bién phap va hoat dong duwoc dé cap & trén, con cé nhirng diém khac can dwoc
cha y trong van hanh 16 hoi.

Nhirng diéu khong nén lam trong van hanh néi hoi

Diém lira héng:

Khdng bao gio dé ky sw may thiéu kinh nghiém va nguwoi van hanh chwa dwoc dao tao kh‘c’yi
dong péi hoi, déc; biét la ttr trang thai ngudi. Néu noi hoi dwgc khéi dong nhwng thg‘zt bg_ai qé 3 1an
lién tiép, trwdc hét sé phai dwgc tim ra nhirtng nguyén nhan gay truc trac trwdc khi bat dau lan khoi
dong khac. Nhirng diém quan trong, vi du: nhw sy dao dong trwdce va sau, quy trinh van hanh kh&i
dong khong dung, nén dwoc xem xét. Ngoai ra, cac dieu kién bat thuwong khai thac trong noi hoi
nén duwoc quan sat can ‘ghén vé mat am thanh, khoi, c;hét lwong ngon Itba, mlrc nwéc trong béy noi
va cac thdong so6 khac. Bat ky bat thwdng dwoce tim thay, can khac phuc dung cang sém cang tot.

Céac viéc phai tranh

Khéng bao gi&r van hanh thiét bj thbi théi mugi bd hong khi ndi hoi & mic tai cao. Khong bao
gio xa qua mL'PC' vi hé thQng nwéc cap sé thém nuwdéc Ianh‘ vao bau noi hoi sé lam gidm hiéu suat
nhiét va rng suat trong noi hoi. Khong bao gid' van hanh noi hoi & murc tai cao hon nhw mot thong
Ié_. Dé[ khi, noi hp’i c6 thé bi qua tai yi nhu cau hoi vwot qua, tuy nhjén, qua tai thL,Pc‘mg Xuyén sé
dan dén trng suat cao va lam héng ong. Khong bao gio' van hanh n6i hoi khi c6 bat ky ro ri trong
bat ky 6ng nwdc va khac phuc s co som nhat. Khong cap nwéc bien trong bat ky diéu kién nao.
Néu két nu’(yp cép noi chtra nwée bién vi ro ri nhieu trong thiét bi ngwng tu, bao vé thiét bi va khac
phuc xt ly van de.

3. Bao dwéng dinh ky

Theo ddi muc nwéc déu dan trong kinh thdy thay vi dwa vao thiét bi chi bao muc nwéc
duwoc dat trong budng diéu khién trong buong may (ECR). Theo doi chat ché de c6 duwgc muc
nwéc thwe va rd rang bang kinh thay tinh Iap trén néi. Béng clra buong dét ctia ndi hoi & murc do
chat binh thwong. Ctra c6 thé dwoc mé dé lam cong viéc vé sinh va kiém tra sw 1am viéc cla sing
phun hodc budng dét. Sau khi hoan thanh cdng viéc, ctra 16 sé duoc dong lai. Ngoai ra, cong viéc
bdo tri theo dinh ky la rat quan trong 60| v&i ndi hoi va cac thiét bi phu va phu kién ctia ndi hoi va
vi hiéu suét ndi hoi sé& gidm di nhiéu néu cong viéc bao tri khéng dwoc thwe hién trong mot khodng
thoi gian.

~ Nhiing diéu can duoc lam va khong dwoc lam da néu & trén cho thay mét cach tong quan
dé dam bao hiéu suat clia noi hoi dwoe duy tri trong khi khia canh an toan van dwoc gitr nguyén.
4. Mét s6 kién nghi nang cao hiéu suat noéi hoi trén tau
Mbt trong nhirng nhiém vu quan trong dbi voi cac k§ sw may dang lam viéc trén tau la dam
bao cho tat ca cac may moc va cac hé thong hoat dong hiéu qua, dac biét la cac thiet bj quan
trong. Céac diéu kién chay tét phu thuéc vao nhiéu yéu té6 ma ching cé thé anh hwdng dén tinh
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nang va hiéu suét cla tat ca céac thiét bi. Phai d&c biét chu y dén cac théng sé quan trong nay déi
v&i ndi hoi tau thay. Mot sé diém quan trong duwoc dé cap dwoi day phai dwoc tinh dén dé nang
cao hiéu suat va hiéu qua lam viéc cla néi hoi.

Nwéc cép nhiét d6 va mirc nuéc:

Diéu can thiét la phai duy tri tiéu chuén cia tat ca cac dau vao ctia hé théng ndi hoi dé nang
cao hiéu suét cta hé théng. Hé théng cap nwéc trong hé thong ndi hoi déng vai tro quan trong
trong viéc nang cao hiéu qua van hanh néi hoi. Trwéc hét, can duy tri nhiét d mong muon clia
nwéc cap. Nhiét do t6i wu dwoc duy tri & mirc x4p xi khodng 80-85 °C cé thé ddm bao ndi hoi c6
thé hoat dong voi higu suéat cao. Mot sw giam nhiét 4o nuoc cép sé dan dén viéc phai tiéu ton
nhiéu thoi gian hon dé dun néng nwoc dé tao ra hoi, tiéu tén nhiéu nhién liéu hon va lam giam
hiéu suat tbng the gay ng suat nhiét trong ndi. Bén canh d6, myc nuwéc va nhiét do trong ket
nwéc cap cling can phai dugc theo ddi can than. Bat ky sw sut gidm murc nwoc cép nao trong ket
ciling nén dwoc canh bao va theo déi, n6 cho biét nwéc lanh sé& dwoc cap thém vao két dé duy tri
mdrc chinh xac, gay ra sw gidm nhiét d6 nwéc cap.

Toém lai, nhiét d6 nwéc cap la yéu t6 chinh dé cai thién hiéu suét 16 hoi. Do do, nhiét do
nwéc cap phai dwoc duy tri. Bo diéu khién mirc d6 néng phéi hoat dong chuén. Nhiét dd nwéc cap
néng nén la mét gia tri.

Cung cép khéng khi Ihoi nuéc cho stng phun:

O mét mire dd I&n hon, mot yéu té quan trong coé thé quyét dinh hiéu suat ndi hoi 1a ty 1&
phan tr&m cta khéng khi /hoi nwédc. Diéu nay la can thiét dé hiéu qua dbt chay dién ra trong budng
dét 1a qua trinh dét chay hoan toan. Dbi v&i ndi hoi dét dau cé sung phun la loai dwoc dang kiém,
can thém 15-20% trong lwong khong khi can thiét dé dbt chay hiéu qua. Cép thira khong khi qua
mirc trong pham vi yéu cau sé gay ra ton that nhiét khi thai ciia ndi hoi tang Ién. Trong thuc té, cir
gidm 1% lwong khéng khi dw cung cap cho ndi thi hiéu suét tdng thé ctia ndi hoi tang khoang
0,6%. Dé tang hiéu suat ndi hoi theo ty 1& khong khi /hoi nwéc, can xem xét mot sé diém. Gidm
hodc tranh dw thira ty I& khéng khi /hoi nwéc; nhan biét dwoc ty 1& nhién liéu/ khong khi theo danh
gia; kiém tra ham lwong khi chay dé diéu chinh nhién liéu va khéng khi dung ty 1& twong tng. Tét
hon 1a nén 1ap mot bo tiét kiém ndi hoi dé cai thién hiéu suét cta 16 hoi.

Quan sét cac théng sé va bé phan quan trong:

N&i hoi tau thay 1a mot thiét bi duy tri 4p suét cao dé tao ra hoi nwéc & nhiét dd cao phuc vu
cho cac dong co hoi nwéc hodc cac muc dich khac trén tau. Vé ngoai hodc khung bé cla noi hoi
la mét phan quan trong vi né khoéng chi lién quan nhiéu dén &p suat ma con duy tri nhiét d6 khi
chay 6n dinh bén trong ndi hoi dé& c6 kha nang trao dbi nhiét tét. Do dd, can phai kiém tra xem c6
rd ri tr vo ndi hoi cé thé gay ra béi bién dang hodc phdng vé dan dén cac vét nirt. Néu c6 cac ddm
den & cac tAm bén ngoai ctia ndi hoi, né cho thay vé ndi hoi cé vét nirt va ro ri cé thé xay ra. Kiém
tra vat liéu chiu Itra ctia ndi hoi dé tranh qua nhiét vé va lam hdng né. Néu cé sw cb, nén thay thé
vat liéu chiu Itra cang sém cang tét. Kiém tra cach nhiét clia vé dé gidm thiéu that thoat nhiét va
duy tri hiéu suét cta ndi hoi.

Céng viéc vé sinh cén thiét:

Can lang sé hinh thanh trong éng va bé mat bén trong cGa ndi hoi dét dau cé thé lam gidm
hiéu qua trao déi nhiét. N6 dwoc biéu thi bang sw gia tang nhiét do & cac Iép dng cho du cé cén bd
héng hay khong. Nhiét do trong 6ng khoi ct tdng 22°C sé& gay ra gidm khodng 1% hiéu suét va 16p
bd héng hinh thanh day 3 mm sé& khién murc tiéu thu nhién liéu tang khoang 2,5%. Do d6, céng
viéc vé sinh thuwdng xuyén va quan sat cac thdng sd phai dwoc thye hién dé tranh gidm hiéu suat
cang nhiéu cang tbt.

Xa can la mot cong viéc lam sach nuéc rat quan trong ciing nhw dé duy tri hiéu suét ndi va
né nén dwoc thuwe hién déu dan. Co didu Ia cong viéc dé chi nén duoc thue hién khi mire dd clorua
la cao trong thtr nghiém hoac bao dong do dan dién cao xay ra. Tuy nhién, tranh chu ky xa can
tranh dai dé dam bao chinh xac ndng d6 clorua va &ng suét nhiét ndi hoi. Thwong xuyén xa can va
kiém tra clorua trong nwéc cép.

Ta&i trong néi hoi

Tai trong ndi hoi phal dworc duy tri trong mot pham vi chinh xac, khong qua cao cling khong
qua thap. Pham vi t6i wu dé dat dugc hiéu suéat cao nhét la tir 2/3 tai dén toan bo tai. Néu né g|am
xubng dwdi moét nlra tai dinh mure, can nhiéu khéng khi hon dé abt chay nhién liéu diéu do thé lam

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 87




tang tdn that nhiét. Do d6, tranh van hanh ndi hoi dwdi 25% tai vi hiéu suat noi sé gidm di nhiéu.
Nén gilr tdi & mirc tlr 2/3 cla toan bo tai dén day tai.
5. Két luan

N&i hoi tau thay Ia mot thiét bi doi hoi rat nhiéu sy chi y nham dat duwoc hiéu suét tdi da. Co
mot sd bién phap dé dat dwoc hiéu qua khai thac. Trong cac phan trwdc, mot sd diéu can lam va
khong dwoc lam ciing nhw céc kién nghi dé xuat vé dam bao hiéu suat ctia noi hoi cling da dwoc
thdo luan. Ngoai nhirng goi y néu trén, chac chan rang cd nhirng bién phap khac ciing can dwoc
thwe hién. Tom lai, van hanh dung la budc thiét yéu dé chay n6i hoi. Nguoi van hanh dwoc yéu
cau phai c6 kién thirc chuyén mén dé van hanh ndi hoi tét. Duy tri viéc kiém tra cac bod phan, hé
thdng quan trong khac nhau va tién hanh cac cong viéc, lam sach va bao tri déng mot vai rat tro
quan trong trong dé dat dwoc hiéu qua khai thac noi hoi. Kiém soat nhiét d6 va mirc nuwéc cap noi,
ty 1& khéng khi /hoi nuéc cho sung phun, cac thong. sb, cac bo phan va hé théng quan trong, tai
trong nGi hoi,..la nhirng yéu t6 phd bién can dwoc kiém soat chat ché va nghiém can. Do do, diéu
can thiét cho cac kj s may la tuan tha nhirng cong viéc kiém tra va lam sach theo hwéng dan st
dung. Trong qua trinh van hanh ndi hoi, can thye hién cac bién phap phong nglra an toan dé tranh
tai nan tiém an va cac méi nguy hiém.

TAI LIEU THAM KHAO
[1] Cen Kefa. Science of Advanced Combustion [C]. Hangzhou: Zhejiang University Press,
2002.
[2] Beltrame, A, Porshnev, P, et al. Soot and NO formation in Methane-Oxygen Enriched
Diffusion Flame [J], Combustion and Flame, 2001.
[3] Jia Hongxiang. Heat transfer in Boiler Furnace[M]. Xi'an Jiaotong University Press,1988.
[4] Liu Hongru, Wan Longjun, Xu yigun. Research On Simulation of Marine Auxiliary Boiler
System [J], Mechanical & Electrical Engineering Technology, 2015.
[5] Zzhao You. Analysis of the Method of Improving the Thermal Efficiency of Marine Auxiliary
Boiler [J], Science and Technology & Innovation, 2015.
[6] Yang Zhiyun, Zhou Guoyi,et al. The Experimental System and Analytical Method of the Flue-
gas Filter used on a Marine Supercharged Boiler [J], Ship Marine Engineering, 2006.
[7] R.S. Virdi, D.G. Thakur. Investigation and Analysis of High Temperature Corrosion and
Degradation of Marine Boiler Combustion Swirler [J], Journal of Marine Science and
Application, 2016.
[8] Zzhang Lixiang. The Boiler Steam Temperature Fuzzy-adaptation Pl Control System
Intelligent Control and Automation, 2000.
alborg Boiler 2004.

GA LANH R407C - THAY THE CHO GA R22

R407C — AN ALTERNATIVE REFRIGERANT FOR R22
Vi Anh Tuén
Bé mén Tw déng thay khi, Khoa Mdy tau bién

Tém tat

Bai béo chu yéu gidi thiéu vé ga lanh R407C, so sanh mot sé déc diém chd yéu va dua ra quy

trinh thay thé ga lanh R22. Hé théng sau khi chuyén déi sang st dung céng chét lanh mdéi

R407C c6 kha néng tao ra hiéu qua lam lanh va hiéu suét tuong tw R22 tuong thich véi nhiéu

loai dau béi tron. Trong qué trinh chuyén déi it phai thay thé céc thiét bi quan trong khéc cua

hé théng, diéu nay gitp cho qua trinh chuyén déi don gian, kinh phi chuyén déi nhé.
Abstract

This paper mentions about the refrigerant R407C, the comparison between it and R22, and
the preduce of replacement Freon R22. The retrofited system with R407C has the same
cooling capacity and is capable of being appropriate within many types of POE lubricant. In
addition, it is economic to replace a trifle in the refrigeration system.
I. Ga lanh R407C
1.1. Gié&i thiéu chung
R407C la ga lanh quan trong thuéc nhém khéng déng s6i, nhiét dd sdi thwong -43,9°C.
Thanh phan ga R407C gébm c6 R32/R125/R134a vai ty 18 vé khdi lwong la 23/25/52%, do truot
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nhiét d6 khoang 7K. D6 trwot nhiét do nay thay doi 1on khi hé théng bi ro ri. Khi hé théng dung
R407C bij rd ri, cac chat d& bay hoi sé bj ro ri nhidu hon dan dén thanh phan khéi lwong ctia hdn
hop thay ddi. Do d6, hé théng phai dwoc nap maéi toan bod ga lanh & dang 1dng khi bj ro ri ga.

Thanh phan ctia R407C gdm céac chat chay va khéng chay nhung vé téng thé thi R407C 13
chét khéng chay. R407C bén virng héa hoc va khéng &n mon vat liéu ché tao may.

1.2 Bac tinh nhiét déng

Xét vé dic tinh nhiét dong, R407C cé nhiéu diém twong déng véi R22 so véi nhiéu loai ga
lanh khac. O’ nhiét do ngung tu 38°C, R22 cao hon ga 407C khoang 1,44% nhuwng lai thép hon
18,42% so v&i ga R404a. O cung nhiét do, ga lanh c6 ap suét ngung tu cang cao, hé théng cang
phai cing virng hon. Diéu nay lam tang chi phi, tang gia thanh san pham. Déi v&i ga lanh thay thé,
ap suét cao hon lam cho hé thédng mét an toan hon , ty s6 nén tang, cong nén tang, may lam cho
may nén lam viéc & tinh trang qua tai,vv.....

Nguwoc lai, néu & cung nhiét do, ap suat ngwng tu cang nhd sé dan dén nang suat hé thdng
sé gidam dang ké, tham chi rat nhd. Bé hé thdng lam viéc dwoc can phai cé sy thay ddi phan I6n
céc thiét bj c6 trong hé théng can thay thé.

1.3. Kha nang twong tdc véi mét sé loai dau béi tron

Tuy theo tirng loai ga lanh, khd nang hoa tan gitra dau béi tron va ga lanh c6 thé 1a khong
hoa tan v&i nhau, hoa tan véi nhau hiru han va hoa tan v&i nhau vé han.

Cac hé théng lanh st dung R22 thuwdng dung dau bdi tron 1a dau khoang cé thanh phan
chinh Ia Naphten. Khi chuyén déi sang ga lanh mé&i phai ndm dwoc cac dac tinh dau bdi tron nhw
kha nang twong thich véi ga lanh va vat liéu co trong hé thdng, do nhét, kha nang hoa tan, ...

Aniline Point Test (ASTM-D611-07) - Test for salvancy Power of oils/petroleum

products, taweraniine pemt senersetveney pover Hinh 1. M6i quan hé gidra diém Aniline véi thanh
” phan khéi Iwong caa POE trong hén hop ddu béi

100% Mineral Ol Stranger tron
. S Thong thuong, khi chuyén ddi ga lanh
5. \ CFC, HCFC sang HFC thwong phai thay dau
g \ \ khoang, dau Alkyl benzen (AB) sang dau Polyol
© ester (POE). Tuy nhién khéng thé loai bd hoan
toan dwoc, lwong dau khoang con lai cho phép
. . ' —— sau khi thay thé khodng 5%. Dau POE |a dau
’ ” i POE in Minora O ” | tdng hop cé tinh tdy riva cau cin tdt nhung lai

¢6 nhwoc diém 1a kha nang hép thu hoi am 16n,
gia ca cao hon so véi dau khoang. Kha ndng lam viéc cta hdén hop 2 loai dau béi tron MO/ POE
trong hé théng lanh dwgc mé ta trong bidu dd (hinh 1). Biém Aniline cang thap, khd n&ng lam viéc
ctia hén hop cang tbt. Trén dé thi ta thay,POE Ia dau bdi tron 1am viéc tét nhat véi HFC.

Khi ham lwgng POE trong hén hop giam, kha nang lam viéc ctia hén hop dau giam. Do vay,
ddi v&i ga lanh c6 kha nang twong thich véi dau khoang, nhw HFC 407C, sé gidm dwoc ham
lwong POE trong hén hop dau, tham tri khéng can co trong thanh phan.

Il. Chuyén déi ga lanh cho hé théng sir dung ga R22
2.1. So sdnh ndng suat Iam lanh cta ga R407C va R22

Déi v&i didu hoa khong khi, nhiét dd séi trong dan bay hoi twong dbi cao, thuong trong
khoang 1 + 8°C. Trong khoang nhiét dod nay nhiét 4n héa hoi clia R407C so véi R22 khéng khéng
khac nhau nhiéu.Tham chi, nhiét 4n héa hoi clia R407C con cao hoi R22 mét chit.

Khi thay loai ga lanh c6 néang suét lam lanh twong dwong thi nang suét lam lanh cta hé
thong sau khi thay thé ga lanh mé&i sé& cho n&ng suét Iam lanh cang gan véi ga lanh cii. Do do, xét
vé nang suét lam lanh thi ga lanh R407C c6 wu diém nira khi xem xét lwa chon ga lanh dé thay thé
cho ga lanh R22.

Dé danh gia cu thé hon t&i anh hwdng clia nang suat lam lanh khi chuyén déi ga lanh, ta xét
sy thay dbi clia viéc chuyén ddi ga trén hé thong mé phong clia phan mém Coolpack cla truong
dai hoc ky thuat Ban mach. Day la phan mém xay dwng dé moé phong va phan tich hé thong dé tim
ra cac phwong an téi wu cho viéc thiét k& hé théng lanh. Phdn mém dwoc phat trién trong giai
doan t&» nam 1999-2001 va né twong dbi dé s dung.
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Hinh 2. Cédc théng sé ky thuat cda hé théng khi str dung ga lanh R22 (a) va R407C (b)

Hai trwong hop st dung hai loai ga khac nhau cho nang suét khac nhau va hiéu suat lam
lanh khac nhau. Hé théng st dung ga R22 cho n&dng suét va hiéu suét lam lanh 1a 39,06kW va
3,872, trong khi d6 hé thdng str dung ga R407C cho céac théng sé twong trng 1a 36,40kW va 3,605.
Nhw vay, so v&i R22 thi hé thdng sir dung ga R407C cho ndng suét lam lanh nhé hon khoéng
6,8% trong trdng hop trén.

2.2. Cdc thiét bi can phai thay thé khi chuyén déi ga

Ciing nhuv véi cac HFC khac, nhiéu chat dan hoi t ra kém hon khi dwoc dung trong hé
thdng c6 R407C so v&i R22. Trong hé thdng da dwoc chuyén ddi, ro lot ga lanh thwong xay ra tai
giodng lam kin lam b&ng vat liéu dan héi nhw phét lam kin dau truc, ¢b van chan, réc-co ddng hé,
bich ndi, dac biét & vung cao ap. Do d6, khi chuyén dbi ga lanh tir R22 sang dung R407C nén thay
giodng, phét da kém, bién cing.

Khi chuyen ddi ga lanh, nang suat lam lanh cda ban than ga lanh anh hwdng toi nang suét
cla cac thiét bi trong hé thdng va dan t&i lam thay ddi nang suét toan bo hé théng. Thiét bi tiét lwu
ciing 1a mot thiét bi ma nang suét cGa né sé bi thay dbi khi lam viéc véi loai ga lanh khac. Bang
dwéi day 1a nang suét 1am lanh cla van tiét lwu TEV 55 clia hang Danfoss véi mét sé loai ga lanh
khac nhau.

Van TE55 1a loai van thwéng hay gap trong hé thdng diéu hoa khéng khi trung tam tau thay.
Xét van TE55 v&i 16i van s6 12 ta thdy, ndng suét 1am lanh cla van khi la viéc véi ga R407C nhd
hon ga lanh R22 khoang 5,4%. Trong khi d6 déi véi ga lanh R134a va R404a/507 thi nang suét
[am lanh nhé hon nhiéu 1an Iwot 1a 33,6% va 24,7%.

Bdng 1. Ndng suéat lam lanh cda mét sé van tiét lwu loai TE 5 -55 cda hang Danfoss véi mét sé
loai ga lanh khdc nhau (nhiét dé lam lanh:+4,4°C; nhiét dé nguwng tu: +38°C)

N&ng suét Iam lanh trong khoang tir -40+10°C Code
R134a R404A/507 R407C R22
kw TR kW TR kw TR kw TR
TE55 [ 111.00 | 31.70 128.00 36.60 161.00 | 46.00 | 169.00 | 48.30 10
TES55 | 122.00 | 34.90 138.00 39.40 175.00 | 50.00 | 184.00 | 52.60 11
TES55 | 134.00 | 38.30 152.00 43.40 191.00 | 54.60 | 202.00 | 57.70 12
TES5 | 166.00 | 47.40 182.00 52.00 232.00 | 66.30 | 245.00 | 70.00 13

Ga lanh R407C c6 nang suat lam lanh gan bang so vé&i R22 khi cung 1am viéc véi mét van
tiét Iy, thém vao doé ndng suét lam lanh cha ban than van ciing twong dwong véi R22 nén dé quéa
nhiét cGa ga lanh khi ra khdi dan bay hoi ciing khéng thay déi nhiéu. D& dam bao dd qua nhiét cta
ga phu hop chi cén diéu chinh vit chinh d& quéa nhiét cla van tiét lwu. Day cling 1a mot wu diém cua
R407C khi thay thé cho R22. Khi chuyén dbi ga ching ta khéng phai thay van tiét lwu méi, giam
dwoc chi phi trong qua trinh chuyén dbi.

2.3 Céc bwéc chuyén déi ga lanh R22 bang ga R407C

Viéc chuyén ddi ga lanh cho hé thdng str dung ga lanh R22 sang ga lanh R407C gém cac
buéc sau:

- Thu thap cac di¥ liéu lien quan t&i hé théng;

- Thay dau béi tron bang loai diu thich hop véi ga R407C;

- Xuc va xa dau cii va thay lai bang dau mai;

- Thu hdi ga R22 vao chai dé tranh tac dong t¢i mai trwéng va con ngudi;
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- Thay thé thiét bj khong phu hop véi ga lanh méi nhw giodng, phét 1am kin, bau tach
adm,vv...Bau tach &m thay méi phai phu hop véi ga méi R407C;
- Hut chan khéng cho hé théng;
- Nap ga lanh méi. D& dam bao hé thdng kin can phai kiém tra ro lot tai nhirng vi tri, thiét
bi da thao;
- Pwa hé thdng hoat déng tré lai;
- Dan méc ga lanh va dau cho hé théng sau khi thay thé ga.
ll. KET LUAN
R407C Ia ga lanh thay thé hiéu qua cho R22 trong thdi gian t&i trong cach hé théng diéu hoa
khong khi. N6 cé kha nang tao ra hiéu qua lam lanh va hiéu suét twong tw R22, chi nhé hon
khoang 5+6% so v&i hé théng st dung ga R22, twong thich véi nhiéu loai diu béi tron. Trong quéa
trinh chuyén ddi it phai thay thé cac thiét bi quan trong khac ctia hé thdng, diéu nay gitp cho qua
trinh chuyén ddi don gian, kinh phi chuyén déi nhd.
TAI LIEU THAM KHAO
[1] Andrew D. Althouse, MA ; Carl H, Turnquist, MA; Afred F. Bracciano, Ed.Sp, Modern
Refrigeration and air conditioning,1968.
[2] Dr. Charles C Allgood, C. Curtis Lawson, Performance of R407C in R22 Refrigeration and
Air Conditioning Systems.
[3] International Refrigeration and air conditioning Conference at Purdule, July, 12-15/2010.

HE THONG LAM SACH KHI XA CHO TAU THUY (EGCS)
EXHAUST GAS CLEANING SYSTEM

Tran Van Thang
B6 mén Tw ddng Thay khi, Khoa May tau bién
Tom tat
Bai b&o gidi thiéu téng quét vé hé théng giam thiéu néng dé phét xa cua khi SO, duoc trang
bj trén tau thay
Abstract
This article introduces about Exhaust gas cleaning system which was equipped on board.
1. Pit van dé
Dé dap wng dwoc tiéu chuan phat xa SO, tir dong co theo cong wéc qubc té vé chéng 6
nhiém khéng khi. Cac nha khai thac tau hién nay cé hai lwa chon chinh d6 1a: St dung nhién liéu
c6 ham lwong lwu huynh thap hodc s&r dung moét hé théng cé chirc nang 1am gidm thiéu phat xa
khi Sox ra khéng khi. Tuy nhién sy lwa chon nay phu thudc vao rat nhiéu yéu td nhw chi phi cta
nhién liéu, chi phi dau tw, chi phi trang bi hé théng EGCS va lwong thdi gian tau khai thac trong
cac vung yéu ciu vé ham lwong phat xa khi SOx ra méi trudng (ECA-SOy). Trong bai bao nay tac
gid gioi thieu mot cach tdng quat vé hé thong EGCS da duorc trang bi trén tau thiy va dwoc déng
kiém Lloyd’s cap phép.
2. Quy dinh vé phat xa SOy theo céng wéc quéc té (MARPOL Annex VI)
-

1.1.2012

4.50% 1.1.2020* 1.1.2025

| |

3.50%

Fuel oil Outside ECA-SOy
sulphur
limits 1.7.2010

l 1.1.2015
1.50% l
1.00%
0.50% Inside ECA-SO,
0.10%

*Depending on the outcome of a review of fuel oil availability,
to be completed 2018, the 2020 date could be deferred to 2025

/

. _
Hinh 1 Gié1 han ham lwong Iwu huynh trong nhién liéu déng co theo MAPOL VI
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Theo MARPOL phu luc VI, diéu 14 ham lwong lwu huynh chira trong nhién liéu cta déng co
phai thda man hinh 1. Trong diéu 4 cho phép cac ddng co cé thé siv dung nhién liéu c6 ham lwong
lwu huynh 16N hon so véi tiéu chuan cho phép nhwng phai dwoc trang bi hé théng EGCS, va ham
lwong khi phat xa SOX ra méi trwdng phai duwoc kiém soat phu hop véi IMO.

~
< "R 30,
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[ b
,}i A B
North American ECA > o A
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Nz .
Hinh 2 Mét sé khu vue dd dp dung MARPOL VI
Bang 1: Twong dwong ham lwong Iwu huynh va khi SOy

Fuel oil sulphur content (% m/m) | Emission ratio S02/CO: (% v/v)
3.50 151.7

1.50 65.0

1.00 433

0.50 21.7

0.10 4.3

3. Hé théng lam sach SOy trong khi xa déng co’

Hién nay trang bi hé théng EGCS trén tau thiy co ban cé hai kiéu chinh: Hé théng EGCS
wét va kho, déi voi hé théng wét, nwéc st dung trong hé thdng 1a nwéc bién hodc nuwéc ngot.
Trong hé thdng EGCS wét lai ¢ ba loai co ban dé 1a loai hoat ddng theo nguyén ly mach hé, loai
hoat dong theo nguyén ly mach kin va loai két hop nguyén ly mach h& va mach kin @& phu hop khi
khai thac trong cang hodc nhitng viing dac biét theo yéu cau.

3.1 Hé thong EGCS mach hé

Trong hinh 3, nuwéc bién dwoc st dung trong hé thdng, nwéc sau khi qua hé thbng EGCS
trwdc khi thai ra ngoai tau dwoc dwa di qua mot thiét bj st Ii nwéc thai.

Lwu lwong nwdc trong hé théng cé thé dat téi 45 m*/MWh. Hé thdng nay co6 thé loai bd gan
98% ham lwgng SOy trong khi xa, diéu d6 c6 nghia la ham lwgng SOy trong khi thai ctia dong co
st dung nhién liéu c6 ham lwong lwu huynh 3.5% sau khi di qua hé théng EGCS twong dwong véi
dong co khi str dung nhién liéu c6 ham lwgng 0.1% lwu huynh
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3.2 Hé théng EGCS mach kin
Trong hé thédng mach kin, nwéc ngot dwoc st dung két hop véi NaOH dé loai bd khi SOy ra

khai khi thai clia dong co. Ham lwgng PH cla trong nwéc ngot ludn ludn duy tri trong gi¢i han cho
phép bdi NaOH, do d6 cong suét tiéu thu cia hé théng mach kin chi bdng mét nlra mach hé
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Hé théng mach kin thwong tiéu thu natri hydroxit trong dung dich nwéc 50%. Ty |é tiéu thu
khoang 15 lit / MWh cong suat dong co néu nhién liéu c6 ham lwong lwu huynh 2,70% thi khi xa
sau khi qua x ly twong dwong véi 0,10%

3.3 Hé théng EGCS két hop mach hé va mach kin

Hé théng két hop cé thé chi khai thac mach h& hodc mach kin, diéu nay gitp cho hé théng
tré nén linh hoat khi tau khai thac trong cac ving cé ndng dd kiém trong nuwéc bién khong da hoac
khai thac trong nhirng ving ddc biét. Chinh sy linh hoat nay gidp giam thiéu lwu trik, x& li va cac
chi phi lién quan, tuy nhién hé théng khai thac sé phirc tap hon.

Exhaust =l Seawater = Shudge
g =) Open loop washwater == Sodium hydroside (NaOH)
Treated washwater Fresh Water
Fresh water

i T
Water

treatment

| =) I2 ==)|, |

L -2 =Ll
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Hinh 5 Hé théng EGCS két hop: Mach hé & ché do khai thdc

-
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Hinh 6 Hé théng EGCS két hop: Mach kin & ché do khai thdc
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3.4 Hé théng EGCS khé
Hé théng EGCS kho thwdng hoat dong & muirc nhiét dd khi xa tir 240 °C dén 450 °C. Cac
hat Canxi hydroxit c6 dwéng kinh ndm trong khoang tir 2 dén 8 mm. Th& nghiém trén dong co ¢
cong suét 3,6MW st dung nhién liéu c6 ham lwong lwu huynh 1&n t&i 1,80% thay rang ham luwong
khi SOy giam t&i 99% va ham lwong mudi giam téi 80% trong khi xa ra méi trvdng.

Exhaust SCR (DeNO,)

Il

Bypass damper

> Control cabinet _
50,
outlet

Supply silo

Used granulate (variable
position and size)

‘ Connection to external

Absorber (supply of granulate)

Membrane

Monitoring
system

Exhaust
inlet

Pneumatic Flexible Connection to external
conveying pipeline (disposal of granulate)

Khac véi hé thdng wét, hé thdng nay khong can trang bi hé théng nwéc do dé viéc 1&p dat
va van hanh don gian. Tuy nhién NaOH la mét loai hoa chat cé dac tinh nguy hiém nén viéc Iw triv
né phai ddm bao theo tiéu chudn an toan ctia MSDS.

TAI LIEU THAM KHAO
[1]. Marpol 73/78 Consolidate Edition 2002
[2]. Understanding exhaust gas treatment systems, Guidance for shipowners and operators,
June 2012
[3] Guide for Implementation of Sulphur Oxide Exhaust Gas Cleaning Systems (First Edition
2016)

ANH HUONG CUA CAC YEU TO LY - HOA BEN BQ BOI TRON CUA NHIEN
LIEU TAU THUY
THE EFFECT OF PHYSICAL AND CHEMICAL CHARACTERISTICS ON THE

LUBRICATING ABILITY OF SHIP'S FUELS
Lwu Quang Hiéu, Vi Ddrc Anh
Khoa May tau bién, Trurong Pai hoc Hang hai Viét Nam

Toém tat
Phu luc VI Céng wéc MARPOL quy dinh ham lwong Iwu huynh déi voi tat ca céc loai nhién
liéu str dung trén tau. Ttr ndm 2015 ham luong lwu huynh cho phép trong khu vurc kiém soéat
khi théi la 0.1 % va trén toan thé gi&i du kién dén ndm 2020 Ia 0.5 %. Tuy nhién, két qua cac
nghién ctru va thuc té str dung nhién liéu chira luu huynh thdp cho thay ching cé dé béi tron
kém va cac yéu té c6 dnh hudng dén do béi tron khéng chi cé ham luong lwu huynh ma con
c6 do nhét dong hoc, phan doan chung cét, cédn co hoc... Téc gid thuc hién danh gia riéng
biét murc do dnh huéng cta cac yéu tb trén dén kha ndng boi tron cta nhién liéu. Két qua
cho thdy thanh phén hop chét luu huynh, do nhét déng hoc va nhiét dé6 phan doan chung
céat 50 % c6 énh huwéng Ién dén do béi tron.

Twr khéa: Nhién lidu chira ham luong lwu huynh thép, dé boi tron, doé nhét déng hoc, phan doan

chung cét, duong kinh mai mon.

Abstract
MARPOL Annex VI sets out the requirements for the sulfur content of any fuel oil used
onboard ships. Since 2015 the sulfur content has been permitted the use on Emission
Control Areas that is 0.10 % and the global sulfur cap is foreseen to be reduced to 0.50 % by
2020. However, the study results and practical use of low sulfur fuels have been showed that
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the lubrication characteristics of fuel is poor not only sulfur content but also the kinematic

viscosity, fractional composition, and mechanical impurities, etc., The author conducted a

separated assessment of their influences on the lubrication ability of fuel. The study results

showed that the sulfur content, kinematic viscosity and temperature fractional distillation

50 % have been influenced on the lubrication fuels.

Keywords: Low sulfur fuel, lubricity, kinematic viscosity, fractional composition, wear spot
diameter.
1. Dt van dé

Hién nay ham lwgng lwu huynh trong nhién liéu st dung cho déng co diesel tau thay c6 xu
hwdng g|am dé dap (rng cac quy dinh vé ngan nglra 6 nhiém khong khi. Thuc thi Phu luc VI Cong
wéc quéc té MARPOL 73/78, nhivng quy dinh nghiém ngét nhat vé ham lwong SO, trong khi xa da
dwoc ap dung déi voi khu vuc kiém soat phat thai (SO, Emission Control Area - SECA). T ngay
01 thang 01 nam 2015 tat ca cac tau khi di vao viing SECA phai chuyén dbi sang st dung nhién
liéu c6 ham lwong lwu huynh dwéi 0,1%, gidm khoang 10 1an so vé&i ham lwong trwde khi quy dinh
nay co hiéu lyc [1].

Dau diesel dong vai tro 1a chat béi tron cho céc chi tiét chuyén dong cta hé théng nhién liéu.
Khi ddng co hoat dong céac chi tiét chiu mai mon Ién nhét 1a cap piston-plunger bom cao &p va voi
phun. D6 tin cay cta dong co phu thudc nhiéu vao tinh trang mai mon céc chi tiét trén [2]. Két qua
nghién ctu va thue té st dung trén tau cho thay loai nhiéu liéu chira ham lwong lwu huynh thap cé
do boi tron kém. Khi dong co diesel tau thay st dung loai nhién liéu nay cwong d6 mai mon & cap
piston-plunger bom cao ap tang. Khe hé gilra cap piston-plunger vi thé tang l1én nhanh chéng lam
giam chét lwgng phun nhién liéu vao trong buéng dét dong co, hé qua la anh hwéng tiéu cuwc dén
coéng suét va hiéu suat dong co. Tuy nhién, cac nghién clru danh gia do béi tron cta nhién liéu
hién nay chi méi dirng lai & cac loai nhién liéu danh cho phwong tién van tai du’c‘yng bo. Két qua
cac nghién ctru nay cho thay dé bdi tron cta nhién liéu khéng chi chju anh hwéng cdia ham lwong
Iy huynh ma con phu thude vao phan doan chwng cét, nhiét do soi cu0| va do nhét dong hoc [4].

Déi v&i dau diesel tau thay thiéu nhirng nghién ctru tdng thé vé anh hwéng ctia cac yeu tb Iy
- héa dén doé boi tron cla chung. Cac nghién ctru da thwc hién véi nhién liéu tau thdy cho két qua
thiéu nhat quan. Cu thé, cong ty Lintec Testing Services Ltd tir nam 2009 da thwc hién danh gia do
bdi tron cha 182 mau dau diesel bang phwong phap HFRR (high frequency reciprocating rig) theo
tiéu chudn ASTM D 6079. Két qua thu dwoc chi c6 8 mau nhién liéu cé dwdng kinh mai mon vuot
qua 520 um. Gi6i han nay quy dinh trong tiéu chuan dbi véi nhién liéu tau thay ISO 8217:2010.
Trong két luan cGia minh, Lintec Testing Services Ltd cho rang ton tai &nh hwéng gian tiép ciia ham
lwgng lwu huynh trong nhién liéu dén dd béi tron [6]. Qua trinh loai bd Iwu huynh déng thei lam
méat di cac lién két phan cuc dan dén gidm kha nang bdi tron tw nhién cla nhién liéu va khéng nén
s dung ham lwong lwu huynh nhw mét chi sé dé wdc tinh d bdi tron cla ching. Trong sbé 182
mau da thlr nghiém cé 13 mau c6 dd nhét nhd hon 2 ¢St va chi 3 méau trong sé dé cho gia tri
dworng kinh mai mon Ién hon 520 ym. Diém dang lwu y 1a gia tri dwong kinh mai mon I16n hon
520 um chi xuéat hién & cac mau nhién liéu c6 dd nhét trong khodng 2 - 3 cSt.

O mét quan diém khac, hang MAN Diesel & Turbo cho réng nhién liéu chia ham lwong lwu
huynh thap cé kha nang boi tron kém, dac biét khi d6 nhét thdp. Hang dwa ra khuyén céo téc do
mai mon tang dang ké khi do nhét nhé hon 2 ¢St [9]. Cung c6 chung quan diém vé van dé nay,
phu thudc vao tirng loai dong co va dac diém bom cao ap Wartsila dwa ra cac gi¢i han dd nhét
lam viéc an toan. Gia tri dd nhét thap nhat cho cac dong co Wartsila dao dong trong khoang 1,8 -
3,0 ¢St [10]

2. Phwong phap va thiét bi thi nghiém

D6 boi tron clia cac mau nhién liéu dwgc xac dinh nho thiét bi do “Bbn bi cau” (UMT), quy
trinh thir nghiém giéi thiéu trong GOST 9490-75 [7]. Diém ma sat trong may do YUMT Ia phan tiép
xUc cla 4 bi ciu bang thép LX-15 theo tiéu chudn GOST 801-78 c¢6 duwdng kinh 12,70 £ 0,01 mm.
Ba bi cau phia dwéi dwoc ¢ dinh trong mét khay thtr chira ngap nhién liéu can kiém tra, trong thoi
gian thir nghiém nhirng vién bi nay khéng duwoc phép xoay. Bi cau phia trén gan cb dinh trén truc
cua thiét bi, quay va ma sat truc tiép véi ba bi cu con lai dwéi tac dung cla luc ép 157 N.
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Hinh 1. Thiét bj do dé béi tron YT
Thoi gian thir nghiém cho méi mau nhién liéu 1a 60 phat, nhiét dd méi trwong duy tri 6n dinh
& murc 20 + 5 °C, tAn sb quay cua bi ciu phia trén 1.460 + 70 vong/phut. Do bdi tron clia nhién liéu
dwoc xac dinh bang dwérng kinh mai mon trung binh cla ba bi cau phia dwéi. Cac dwdng kinh nay
do bang kinh hién vi AF 3.852.046 c6 do phong dai 50 lan, thang chia t&i 0,02 mm.

Hinh 2. Xéc dinh dwong kinh mai mon bi cau

3. Danh gia do boi troon cua nhién liéu

Anh hwéng cta ham lwong Iwu huynh dén dé béi tron

Dpé phuén bi nhirng mau nhién liéu c6 ham lwgng Ity huynh khac nhau trong khi gitr nguyén
cac chi s khac sir dung phwong phap oxy hoéa dau diesel bang hon hop hydro peroxide - axit
fomic trong phong thi nghiém vai ti 1€ mol chat oxy hoa va thoi gian khudy tron trong binh phan
(rng khac nhau. Quy trinh khr Iwu huynh trong nhién liéu gi&i thiéu chi tiét trong [4, 5]. Két qua qua
trinh loai lwu huynh va danh gia do boi tron thé hién trong Bang 1.

Béng 1. D6 béi tron cua nhién liéu chira ham lwong lwu huynh khéc nhau

STT 1 2 3 4 5 6
Ham lwong Iwu huynh S, % 0,426 0,349 0,272 0,22 0,098 0,045
Do bdi tron, pm 433 512 576 593 605 609

Két qua do do6 bdi tron trén may UMT cho thdy ham lwong Iwu huynh ti 1& nghich véi d6 boi
tron cta nhién liéu. Pwdng kinh mai mon bi cau tdng dang ké ngay sau ham lwong lwu huynh
gidm tr 0,426 vé 0,349%. Sau lan oxy héa th& nhat do bd tron cta nhién liéu gidm dot ngot,
dwdrng kinh mai mon bi ciu tang 1&n 18,24%. Tiép tuc gidm ham lwong lwu huynh trong nhién liéu
dd béi tron giam theo, tuy nhién mirc d6 gidm & nhivng lan sau thap di (Hinh 3).
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Hinh 3. Anh hwéng cda ham lwong Iwu huynh dén dé béi tron cua nhién liéu

Nghién ctru thanh phan héa hoc ciia nhién liéu dong co diesel thiy cho thdy hop chét lvu
huynh phd bién la mercaptan, hop chét sulphua va thiophen [8]. Qua trinh loai bd Iwu huynh trong
nhién liéu Iam thay ddi thanh phan cac hop chat nay. Do bén cac lién két cia lwu huynh ting theo
thir tw: mercaptan - sulpphur - disulphur - thiophen. Theo th ty dé cac hop chét cé hoat tinh cao
hon (mercaptan, sulphua) sé bj loai bé trwdc, hop chét con lai kho loai bd hon 1a cac thiophen.
Benzo - va dibenzothiophen c6 tinh hoat ddng bé mé&t kém, khéng dam bao tao I&p béi tron trén bé
mat ma sat.

Anh hwéng cia d6 nhét dén dé boi tron

V6&i muc tiéu danh gia anh hwéng ctia dd nhét dong hoc nhién liéu dén do boi tron thuc hién
thi nghiém trén cac mau nhién liéu cé6 ham lwong lwu huynh 1&n hon 0,1% va dd nhot thay dbi
trong gidi han dd I&n. Két qua thwe hién trén may do do ma sat “Bbn bi cau” thé hién trén Hinh 4.
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Hinh 4. Anh hwéng dé nhét déng hoc dén dé boi tron cda nhién liéu

Két qua thi nghiém cho thdy dd nhét dong hoc cé &nh hudng dang ké dén do béi tron cua
nhién liéu. Bwdng kinh mai mon céc bi ciu ting khi d6 nhét cha nhién liéu gidm. Diéu nay cé thé
gidi thich rang, trong nhién liéu c6 dd nhét cao chira nhidu hon cac chat hoat dong bé mat hon
nhién liéu cé d6 nhot thap. Ngoai ra giam dé nhét cha nhién liéu dan dén dd day mang dau bao vé
bé mat ma sat giam, lam thay dbi ché dé bai tron tir boi tron thdy déng sang bdi tron mang mong,
tlr do6 lam tang duweng kinh mai mon bi cau ther nghiém. Cwdng dé mai mon tang nhanh khi gia tri
d6 nhét nhé hon 3 cSt.

Anh hwéng cua phan doan chwng cat dén kha ndng béi tron cua nhién liéu

Trong qué trinh san xuét nhién liéu chia ham lwong Iwu huynh thép, sy phan bé cac hop
chét lwu huynh phu thudc nhiét dd séi ciia dau mé va phwong phéap triét tach lwu huynh rat dwoc
quan tam. Anh hwdng dén dé bdi tron ctia nhién liéu khéng chi c6 ham lweng lwu huynh ma phan
doan chung cét cling c6 tac dong khéng nhd [4]. Phan doan chwng cét cla dau diesel thuwdng
duoc xac dinh théng qua hai chi sé: nhiét dd chung cat 50% va nhiét do chung cat 90%. Két qua
thi nghiém cho thay, nhiét dd chung cat 50% cé anh hwéng dén dd boi tron. Theo chiéu gidm nhiét
dd chung cét 50% dwéng kinh mai mon bi cau tdng dang ké (Hinh 5). Gidm nhiét do chuwng cét
50% dbng nghia véi viéc trong thanh phan cla nhién liéu thiéu di cac hop chét vong thom, hop

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 98



chét dj phan t& ¢ tinh boi tron cao. Trong khi d6 nhiét do chung c&t 90% khong thé hién sy anh
hwéng Ién dwdng kinh mai mon bi cau.

y = Intercept + B1x*1 + 822
Equaton
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Hinh 5. Anh hwéng cta nhiét dé chwng cat dén dé béi tron caa nhién liéu

4. Két luan

Két qua nghién ctru d6 bdi tron clGa nhién liéu tau thay thwe hién trén may do “Bbn bi cau”
cho thdy ham luvong lwu huynh, dd nhét ddng hoc va nhiét dd chung cat 50% cé anh hwéng Ién
dén dd bdi tron. Khi ham lwong lwu huynh trong nhién liéu giam tir 0,426% xubng dwédi 0,1%
duwdng kinh mai mon bi ciu téng 1én 39,72%. D6 nhét ddng hoc clia nhién liéu dnh huwéng dén ché
dd béi tron, dd day mang dau trén cac bé mat ma sat. Do boi tron gidm khi d6 nhét dong hoc gidm,
nhién liéu cé do6 nhét nhd hon 2 ¢St khong dap (rng yéu ciu boi tron thiét bi hé théng nhién liéu.
Nhiét d6 chwng cat 50% ti I& thuan véi dd bdi tron trong khi nhiét d6 chung cat 90% khéng thé
hién sw anh hwéng.

TAI LIEU THAM KHAO

[1] PykoBoacTBO MO NMPUMEHEHUIO MOMOXEHUA MexayHapoaHon koHBeHuun MAPTIOJN 73/78.
CINo6.: Poccuiickun mopckon permcTtp cygoxonctsa,2009. 84 c.

[2] HapexknH A. B., Tnywkos C. B., Jlbly K. X. PesynbTaTbl pecypCHbIX WCMbITaHWUI
NNYHXEPHbIX Nap TOMMMBHBLIX HACOCOB Ha pasnuyHbIX BuAAX CyAOBbIX AUCTUIMNATHBLIX
Tonnwme. CI16.: HUL, Mopckue uHTennekTyanbHble TexHonoruun, 2016. Ne3 (33), T.1. C. 146-
152.

[3] HapgexkmH A.B., Jlbly KyaHr Xuey. Pa3paboTka MeTOOUKM OLEHKM BIUSHUSA XapakTepuCTUK
CydOBbIX AUCTUNNATHBLIX TOMMAMB Ha MX CMa3sblBaOLLYyl0 CNOCOBHOCTb. HayyHble npobnembi
TpaHcnopTa Cnbupu n JanbHero Boctoka, 2015. Ne2. C. 148-152.

[4] MuTycoea T. H., MNonuH E. B., KanuHiuu M. B. NccnegoBaHmsa npOTUBOM3HOCHbLIX CBONCTB
AnsenbHbIx Tonnue. HedTeHepepaboTkm n HedTexnmms . 1998. Ne2. C. 20-22.

[5] Guoxian Yu, Shangxiang Lu, Hui Chen, Zhongnan Zhu. Oxidative desulfurization of diesel
fuels with hydrogen peroxide in the presence of activated carbon and formic acid.
Energy&Fuels. 2005. V. 19, pp. 447-452.

[6] lan Crutchley. Low sulphur diesel can lead to extensive wear. Ship & Offshore. 2010. Ne 4,
pp. 14-17.

[7] GOST 9490-75. Liquid lubricating and plastic materials. Method of test for lubricating
properties on four ball machine.

[8] KpuBuo E. B., lonoBko A. K. KuHeTmka okucnutenbHoro obeccepuBaHusi OU3ENbHOWN
dpakumm HedTN CMEChi0 MepoKcuA Bogopoaa - MypasbuHas kucrnota. Hedprexmmusa. 2014.
T. 54, Ne1. C. 52-58.

[9] Guideline for the Operation of Marine Engines on Low Sulphur Distillate Diesel, MAN Diesel
& Turbo. 2013. 23 p.

[10] Low sulphur guidelines. Wartsila Switzerland Ltd, 2006. 23 p.

Néi San Khoa Hoc Khoa Mdy Tau Bién  S6 36 - 04/2019 99



CAC VAN BE TRONG VIEC KHAI THAC NANG LWONG THUY
PROBLEM IN USING TIDAL ENERGY

Nguyén Minh Birc
Khoa Méy tau bién, Truong Dai hoc Hang hai Viét Nam
Tém tat
Bai bdo gid¢i thiéu khadi niém ndng lwong thay triéu, va cdc van dé thwong gap phai
trong qud trinh khai thac nang Iweng thay triéu.
Abstract:
The article introduces the concept of tidal energy, and the problems are commonly
encountered in tidal energy extraction.
1. Khai niém niéng lwong thay triéu

Nang lwong thuy triéu la mét dang cla thdy nang co thé chuyén ddi nang lwong thu dwoc
twr thuy triéu thanh cac dang nang lwong hiru ich khac, chu yeu la dién. Mac du chwa dwoc s
dung rong rai, nang lvong thuy triéu cé tiém nang cho viéc san xuét dién néng trong twong lai.
Thuy triéu d& dw doan hon gid va mat troi. Trong sé cac nguén ndng lwong tai tao, nang lwong
thuy c6 mirc chi phi thwc hién twong déi cao va chi thwe hién dwoc & nhirng noi cé thuy triéu da
cao hodc c6 van tbc dong chay I&n. Tuy nhién, véi nhiéu sw cai tién va phat trién vé cong nghé
hién nay, phat trién v& mat thiét ké va cong nghé tubin cho thay téng cong suét ctia ndng lwong
thay triéu c6 thé cao hon nhiéu so véi gia dinh trwdc day, nhe d6 chi phi kinh té va méi trwong cé
thé dwoc dwa xudng mire canh tranh.

Nang lwong thay triéu dwoc lay tir thay triéu dai dwong cta Trai DAt. Lwc thiy triéu 1a cac
bién thién dinh ky trong lwc hit hdp dan do cac thién thé gay ra. Cac luc lwong nay tao ra cac
chuyén déng hodc dong dién twong ILPng trong cac dai dwong cla thé gi¢i. Do sw hdp dan manh
mé t&i cac dai dwong, sy phinh ra & muc nwdc dwoc tao ra, gay ra sw gia tang tam thoi muwc
nwoc bién. Khi trai dat quay,sw phinh ra & dai dwong nay gap nwéc néng tiép giap voi bo bién va
tao ra moét thay triéu. Sw xuat hién nay xay ra mét cach bat thwdng, do mo hinh phu hop cla quy
dao cGa mat trdng quanh trai dat. TAm quan trong va d&c diém cha chuyén dong nay cho thay cac
vi tri thay dbi ctia Mat Trang va Mat Troi lién quan dén Trai dat, sy anh huéng cia vong quay Trai
dét, va tinh chét dia ly ctia day bién va bd bién.

B&i vi thay triéu cGa Trai dat hinh thanh 1a do sy twong tac cta lwc hap dan véi Mat trang
va Mat troi va sw di chuyén ctia Trai dat, nang lwong thay triéu thwe té 1a vo tan va dwoc phan loai
nhw 1a mo6t ngudn Nang lwong tai tao. Sw dich chuyén thay triéu lam tiéu hao ndng lwong co hoc
trong hé théng Trai Dat - M&t Trang: day 1a két qua cla viéc bom nwédc qua cac han ché ty nhién
xung quanh dwong bd bién va do d6 xuét hién sw phan tan dd nhét & duwdi bay dai dwong va
& Dong chay rbi. Sy tiéu hut ndng lwong nay da lam cho s di chuyén vong cla trai dat cham lai
trong 4,5 ty nam ké t& khi hinh thanh. Trong subt 620 triéu ndm qua, th&i gian quay cla trai dat
(chiéu dai mét ngay) da tang tir 21,9 gi® 1én 24 gid; trong giai doan nay Trai dat da mat 17% nang
lwong quay cla né. Méac du thdy triéu lam tiéu hao thém nang lwong tir hé thdng, &nh hwéng cla
né khoéng dang ké va sé chi dwoc nhan thay trong hang triéu nam.

2. Cac phwong thirc tan dung nang lwong thiy triéu
2.1 Mdy phét dién thuy triéu

Cac may phat dién thay tridu st dung DPong nang cla cac dong chdy di chuyén t&i cac
tuabin dién, theo cach twong tw voi tuabin gio st dung nang lwong g|o cho cac tuabin dién. Mot sb
may phat dién thdy triéu cé thé duwoc xay dwng thanh cac két cAu cuia cac cay cau hién cé hoac bi
chim hoan toan, do dé tranh dwgc nhirng lo ngai vé tac dong dén canh quan thién nhién. Cac han
ché vé dat dai nhw eo bién hodc clra hat gié cé thé tao ra van tbc cao tai cac dia diém cu thé, co
thé thu dwoc bang viéc st dung tuabin. Cac tuabin nay cé thé nam ngang, thang dirng, m&, hodc
ngam héa.

Nang lwong dong chay c6 thé dwoc siv dung & tdc d6 cao hon nhiéu so véi tuabin gié do
nwéc day dac hon khéng khi. S dung céng nghé twong tw nhw tua-bin gié, chuyén ddi ndng
lwong trong nang lwong thay triéu sé hiéu qué hon nhiéu. Gan 10 mph (khoang 8,6 hai ly) dong
thuy triéu dai dwong sé cé cong suat bang hodc 16n hon téc dd gié 90 mph cho hé thdng tuabin
cung mot kich thwéce.

2.2 Pap thuy triéu
Dap thuy triéu tan dung Thé nang trong sw khac biét vé chiéu cao (hodc dau thuy luc)
gitra thay tridu cao va thap. Khi str dung cac dap thay triéu dé tao ra ndng lwong, thé ndng tiv thay
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tridu bj thu gitr théng qua viéc bd tri cac dap chuyén dung. Khi mwe nwéc bién dang 1én va thay
tridu bat du nang Ién, sy gia téng tam thoi vé thay triéu dwoc dwa vao moét lwu ve Ién phia sau
dap, git® mot lwong 16n thé ndng. Khi thay triéu ha xuéng, ndng lwong nay sau dé duwoc chuyén
thanh Co nang khi nwéc dwgc gidi phdong qua cac tuabin I&én tao ra nang lwgng dién thong qua
viéc str dung may phat dién.
2.3 Béng nang thuy triéu

Doéng nang thuy triéu la mot cong nghé chwa dugc thtr nghiém nhung hira hen sé khai
thac sy twong tac gitra dong nang va tiém nang trong dong thuy triéu. N6 dwoc dé xuét rang cac
dap rat dai (30-50 km) dwoc xay dung tlr bo bién thang ra bién hoac dai duwong. Chénh léch pha
thuy triéu sé& xuat hién trén dap, dan dén sw chénh léch muwc nwéc dang ké trong ving bién ven
bién néng — c6 tiém ndng cao & nhitng noi cé cac dong thay triéu dao ddng song song manh nhuw
& Vwong quéc Anh, Trung Québc va Han Quéc..
2.4 Pam phé thuy triéu

Mbt lwa chon ma&i trong viéc thlet ké cong trinh khai thac nang lwong thay triéu & xay

dung cac bure tuwong chan tron dwoc gan véi cac tuabin ¢ thé thu dwoc nang lvong tiém nang
cta thay triéu. Cac hd chira dwoc tao ra twong tw nhw hd chua thay trleu(dap thuy tridu), ngoai tree
no la moi truong c6 kiém soat. Cac dam pha ciing cé thé to gap doi (hoac g4p ba) ma khong can
bom hoac bom! @& can bang san lwong dién. Nang lwong bom cé thé dwoc cung cap béi ngudn
nang lwong tai tao dw twr Iwdi dién, vi du nhw tuabin gié hodc mang quang dién mat tréi. Nang
lwong tai tao dw thay vi bi cat gidm co thé dwoc si dung va lwu trir trong mot thoi gian sau dé.
Cac dam pha c6 bé& mat dia hinh bi phan ra sé cé khoang thoi gian tré gitra san lwong cao diém va
ddng thoi cling sé can bang san lwong cao diém d6 vé& gan véi san lwong tai trong co ban, méc du
phwong phap nay sé cé chi phi cao hon mét sb gidi phap thay thé khac.
3. Cac van dé trong viéc khai thac nang lwong thuy triéu
3.1 Nhirng méi quan ngai déi véi méi trirong

Viéc xay dwng nhirng nha may dién thdy triéu cé thé gay anh hwdng hwéng xau dén sw
sbng clia cac sinh vat bién.Nhirng lu&i quay trong cac tua bin trong qua trinh hoat déng cé thé giét
chét cac sinh vat bién séng gan khu vuc d8, méc du cac dw an nhw dy an tai Strangford c6 co ché
an toan dé tat tuabin khi tiép dong vat bién tiép can gan khu vwc tua bin.Mét sb loai ca cé thé roi
bd nhirng vung bién nay vi sy de doa cla nhirng vat thé quay nguy hiém dén tinh mang clia ching
ho&c do nhirng tiéng 6n lién tuc. Bdi sbng clia cac sinh vat bién 1a sy can nhéc rat I&n khi d&t may
phat dién nang lwgng thay triéu trong nwéc va cac bién phap phong ngra dwoc thwe hién nham
dam bao g|am thiéu sé lwong sinh vat bién bj anh huo’ng b&i viéc khai thac nguén nang lwong thiy
triéu. Co so’ di liéu Tethys da va dang cung cap quyén truy cap vao cac tai liéu khoa hoc va thong
tin chung vé céc tac dong tiém nang cGa ndng luwong thay triéu déi véi mai truong.
3.2 Céc tua bin thay triéu

Méi quan tdm chinh vé méi truong déi voi néng luong thdy triéu c6 lién quan dén sy tan
cobng cla lwdi quay va sw vuong viu cla sinh vat bién khi nwéc toc dd cao dwoc tao ra lam tang
nguy co sinh vat bi ddy gan lai hodc théng qua cac thiét bi nay. Cing nhw tat ca cac ngudn nidng
lwgng khac co6 kha nang tai tao tlr dai dwong, cling c6 mot vai moi quan tam ve viéc tao ra bién twr
trwang va am thanh cla cac tua bin thay tridu cé thé anh hwéng dén sy sdng cla cac sinh vat
bién. Vi cac thiét bi nay ndm trong nwéc nén dau ra &m thanh cé thé Ién hon céc thiét bj dwoc tao
ra bang ndng lvong gié ngoai khoi. Tuy thudc vao tan sé va bién dd ctia am thanh duoc tao ra bdi
céac thiét bi nang lwong thay triéu, am thanh nay cé thé cé cac hiéu (rng khac nhau trén dong vat
bién c6 vU (d&c biét 1a nhirng lodi cé kha nang giao tiép va diéu huwéng trong méi trwéng bién bang
tin hiéu, chang han nhw ca heo va ca voi). Viéc khai thac nang lwong thiy triéu ciing ¢ thé gay ra
nhirng lo ngai v& méi trudng nhw 1am gidm chét lwong nwéc va pha v& cac qua trinh trdm tich.
Tuy thudc vao quy méd cla dw &n, cac anh hwdng nay cé thé dao dong tir cac dau tich nhé cla cac
I&p trdm tich gan thiét bi thay triéu dén anh hwéng nghiém trong t&i cac hé sinh thai va qua trinh
ven bo.
3.3 Dap thay triéu

Viéc xay dwng dap thay triéu co thé thay dbi bd bién trong vinh hodc ctra séng, anh
hwdng dén mot hé sinh thai Ién phu thudc vao céc bai triéu; gay trc ché dong chay cua nwdc trong
va ngoai vinh, cling cé thé c6 r dong tai vinh hodc cira song gay duc cuc bd (chat rén lo Irng) va
gidm nwédc man lwu théng vao, cé thé dan dén cai chét ctia ca- ngudn thye phdm quan trong cho
chim va déng vat cé vu. Viéc di cw ca cling c6 thé lam gidm kha nang sinh san cta dan. Cac méi
quan tdm dén am thanh ciing twong tw ap dung cho céac rao chan thiy triéu. Viéc xay dung céac
dap thay tridu con lam can tré giao théngqua cac khu vic nay. D6 cé thé tré thanh mot van dé débi
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véi kinh té- -xa hoi, mac du cac au tau da dwoc xay dwng bd sung nham cho phép giao thong qua
lai nhwng van con mot vai han ché. Tuy nhién,viéc xay dwng dap co thé cai thién nén kinh té dia
phwong. Ving nwéc &m hon ciing c6 thé cho phep tai tao vinh hoac ctra séng. Vao thang 8 nam
2004, mét con ca voi lwng gu boi qua canh clra mé& clia Tram phat dién Hoang gia Annapolis Itc
triéu cuong,nd da bi ket trong vai ngay trude khi tim dwong ra khéi luvu vec Annapolis.
3.4 bam pha triéu
V& mat moi trwdng, nhivng mdi quan tam chinh la viéc cac loai sinh vat bién bj tAn cong

lwdi quay khi c6 gang di vao dam pha, dau ra am thanh ti tuabin va nhirng thay déi trong qua trinh
l&ng dong. Tuy nhién, tit c& cac anh hwéng nay déu mang tinh cuc bd va khéng anh huéng dén
toan b clra s6ng hodc vinh.
3.5 Swwan mon
Nwéc mudi gay &n mon & cac bd phan kim loai, didu nay cé thé can tré viéc duy tri cac may hoat
dong binh thwéng clia cac may phat dong thay triéu do kich thwéc va chidu sau clia ching trong
nuwéc. Viéc st dung cac vat liéu chdng an mon nhw thép khéng gi, hop kim niken ham lwong cao,
hop kim ddng-niken, hop kim niken-déng va titan c6 thé lam gidm dang k&, ho&c loai bd, thiét hai
do &n mon gay ra. Ngoai ra, chét 1dng co hoc, chang han nhw chat béi tron, cé thé bi rod ri va gay
hai cho sinh vat bién gan dé. Viéc bao tri mét cach phu hop cé thé giam thiéu lwong héa chat doc
hai c6 thé xam nhap vao méi trwong bién.
3.6 Sw 6 nhiém

Céc qua trinh sinh hoc xay ra trong bat ky cau trdc ndo trong mét viing cé dong thay triéu
cao va nang suat sinh hoc cao trong dai dwong déu sé& ddm bao rang cau tric tai d6 sé tré thanh
mot chat nén ly twdng cho sw phat trién cta sinh vat bién. Trong tai liéu tham khao vé& 'Dy an thay
tridu hién tai' tai Race Rocks & British Columbia, tai liéu nay da dwoc ghi lai. Cling trong tai liéu
nay va trong 'Mat s vat liéu két ciu va 16p phd' da dwoc kiém tra béi cac tho 18n Lester Pearson
College dé hd tro Clean Current trong viéc giam 6 nhiém trén tuabin va co s& ha tAng dwdi nuwéc
khac.
3.7 Chi phi

Nang lwong thay triéu cé chi phi ban dau rat dat, didu nay cé thé 1a mét trong nhirng Iy do
khién nang lwgng thdy triéu khong phai la nguon nang lwgng tai tao phd bién. Biéu quan trong Ia
viéc nhan ra ring cac phwong phap tao dién tir trdng tlr nang lwong thay triéu 1a mot cong nghé
twong dbi méi. Dw kién ndng lwong thiy triéu s& mang lai loi nhuan thuong mai trong nam 2020
v&i cong nghé tét hon va quy mé Ién hon. Tuy nhién, viéc khai thac va siv dung ndng lwong thay
triéu van con rat sém trong qua trinh nghién ciru va kha ndng giam gia thdy nang cé thé 1a mét lya
chon. Hiéu qua chi phi phu thudc vao tlirng may phat dién thay triéu dang duwoc dat. Dé tim ra hiéu
qua chi phi, ho st dung ty Ié Gilbert, bang chiéu dai cia dap theo don vi mét dé san xuét nang
lwong hang ndm tinh bang kilowatt gir (1 kilowatt gi* = 1 KWH = 1000 watt sir dung trong 1 gi®).
Phu thudc vao dd tin cay clia ndng lwong thay triéu, chi phi tra trwdc dét tién cha céac may phat
dién nay sé dan dwoc trd hét. Do sy thanh cong ctia mot thiét ké don glan hoa rat nhidu, tuabin
tryc glao cung cap tiét kiém chi phi dang ké. Két qua 1a thoi gian sén xuét ctia méi don vi phat dién
bi gidm, tiéu thu kim loai thap hon la can thiét va hiéu qua ky thuat I&n hon. Nghién ctru khoa hoc
c6 kha nang c6 mét ngudn tai nguyén tai tao nhw ndng lwong thay triéu cé gia ca phai chéng ciing
nhw sinh lgi.
TAI LIEU THAM KHAO

[1] Pham Van Huén, Bong lwc bién — phan 3 Thay Triéu, Nxb Dai hoc quéc gia Ha Noi 2002.

CAC PHU'ONG PHAP GIAM THIEU NOy TRONG BUONG POT TUABIN KHi
METHODS OF REDUCING NOy EMISSIONS IN GAS TURBINE SYSTEMS

Pham Van Diing
B6 mén Co sé méy tau, Khoa May tau bién
Tom tat

Trai qua hon 50 ndm, bubng dét tuabin khi da tién trién ré nét dé co duoc sw 6n dinh cao va
cwong do chay manh nho ap dung nguyén ly ngon Iia khuéch tén xody én dinh (swirl -
stability diffusion flame). Ngoai yéu cau vé tinh én dinh va cwong dé chay cao nay, budng
dét tuabin khi ngay nay phai thai ra cang it cang tét oxit cacbon (CO), hydro cacbon, oxit nito

(NO,) va mudi than.
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Abstract
For more than 50 years, the gas turbine combustion chamber has evolved clearly to achieve
high stability and strong fire intensity by applying a swirl - stability diffusion flame principle. In
addition to this high fire stability and intensity requirement, present gas turbine combustion
chambers must emit as little as possible carbon oxides (CO), carbon hydrogen, nitrous oxide
(NO,) and soot.

Céc yéu t6 chinh &nh hwéng dén phat thai ctia budng dét tuabin khi st dung nhién liéu dau
DO va khi thién nhién bao gém: (1) nhiét do vung chay so cap (primary zone) véi ti sé can bang,
(2) mirc do tron (degree of mixing) & vung so cap, (3) thoi gian chay tire thdi va cudi cung 1a dac
diém cla budng dét co dap tat

i - &
Hinh 1. Buong dét Can- annular cua tuabln khl GT MS9001F
Viing Viing trung
Véi phun BO tao S0’ cap _gpan Viing pha
nhién liu  gid xoay ! loang
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Hinh 2. Phéan bé ving trong buong dét
Trong thuc té trwde day, dé gitr vung chay so cap & tisé F = 0,7 - 0,9 (gan tiém can). DPéi voi
hén hop chay thap, ndng dé khi CO 1a cao bdi vi ti 1& oxy héa cham va thdi gian chay ngan.
Hydro cacbon sinh ra do sw hoa hm khong hoan toan cua nhién liéu phun
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Hinh 3. Anh hwong cua ti 1é nwréc/nhién liéu dén Iwong phéat thai NO,
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Ca hai loai khi thai CO va hydro cacbon cé thé gidm xudng béng cach tan nhé nhién liéu
phun vao, chang han nhw dung cac voi phun cé thiét k& dang ludng khi. Ludng khi chay qua vach
I6t ctia viing chay trung gian (intermediate zone) sé& lam chay hoan toan hydro cacbon va CO, déng
thdi lam mat vé bubng dbt. Do sw trén 1an khéng ddng déu, & vung lanh, hydro cacbon va CO
khoéng chay kiét, con & vung néng sé tao ra khi NO,.

Mudi than dwoc hinh thanh gan dau voi phun do chay thira nhién liéu va hau hét chiang
duoc tao ra trong vung chay so cap sau doé bi oxy héa & ving trung gian. Déi véi tuabin, nhiét do
vao budng dét (TIT) cao, mudi than déng th&i bi pha hdy & vung loéng (dilution zone). Phun cang
nhiéu gié vao ving chay s€ lam giam mudi than, nhung lai lam tang phat thai hydro cacbon va CO.
Ngoai ra, con c6 thé gidm mudi than bang cach ting cwéong tron két hop phun nwéc va tang thoi
gian chay ttec thoi.

Y twéng co ban vé gidm phat thai NO, 1a gidm nhiét do dinh trong qua trinh chay va quang
thdi gian & nhiét do cao. D& giam Iwong nhé phat thai NO,, cé thé thwc hién bang ba cach: gidm
thdi gian chay & nhiét 6 cao, tdng cwong tron trong vach hwéng gié va tang ap suét phun nhién
liéu.

Tuy nhién, dé gidm thiéu dang ké phat thai NO,, phai thwc hién theo cac phwong phap sau:
(1) phun nuwéc vao budng dbt, (2) tron trwdc hdén hop chay, (3) va siv dung budng dét hai tang.
Tuan hoan khéi thai cling la phwong phap giam lwong phat thai NO,, nhung diéu nay doi héi phai
thay déi thiét k& may nén, do d6 phwong phap nay khéng dwoc wa chudng hién nay.

Phwong phap phun nwéc, hoi nwéc (Water, Steam Injection)

D6i vai tuabin khi, phun nwéc trwe tiép & mire tir 0,5 dén 1,5 lan lwu lwong nhién liéu & vang
chay so cap dwoc xem la hiéu qué nhat trong viéc gidm phat thai NO,, trong khi phat thai hydro
cacbon va CO chi tdng nhe cho dén khi ti 1& nwdc/nhién liéu (W/F) nay bang 1 va sau do tang rat
nhanh (xem hinh 3). Phun nwéc sé lam téng cong suét té may l1én dén 16%, nhwng nguoc lai, sé
lam gidm hiéu suat t& may xudng 4% do nhiét do vao budng dbt TIT bj giam.

Phun nwéc cé thé lam giam ndng do phat thai NOx xubng con 100 ppm (phan triéu), nhung
né ciling ddi hdi chi phi bd sung cho viéc khir khoang (demineralization) dé tranh lam ban tuabin. O
mot s6 noi cé tiéu chuan phat thai khat khe (nhw & California - 9 ppm), phwong phéap tron trwéc
hén hop chay (premixed) la that sy can thiét.

Phwong phap tron trwweéc nhién liéu/gié (Fuel/ Air Premixed)

V&i phan (rng chay gan tiém can (combustion lean), 1am loang chinh 1a tang lwong gié hon
nwéc. Gidm ti 1& nhién liéu/gi6 (F/A) gan dwong gidi han tiém can sé lam gidm khi NOx bdi vi nhiét
dd ngon Itra bi gidm xubng dang k&, tuy nhién né doi hoi thiét ké phirc tap & hai khia canh sau: thi
nhét 1& ddm bao tinh &n dinh cda phan (rng chay va thi hai 1a duy tri sy chay do tuabin khi phai
mai Ilra, gia téc va van hanh tron tru & cac muc tai.

Vi du budng dét giam NO, cho tuabin khi cong nghiép loai 1 tang (hinh 4) c6 thé van hanh
hai loai nhién liéu 1a khi thién nhién va dau DO. Khi chay bang khi thién nhién & ché dd khuéch tan
ngon Itra (diffusion flame mode), tai thap va tron trwéc (premixed mode) & tai cao thi ndng do khi
thai NO, sé gidm thap & ché dd tron trwdc. Khi chay bang dau DO, budng dét ludn van hanh theo
ché do khuéch tan & cac mure tai.

Hinh 4. Buéng dét giam Nox (DLN-2)-GT MS7001FA
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Thiét ké voi dbt & hinh 5 gdm c6 5 voi phu, mdi voi sé cé bd tao gio xoay, bén trong gdm co
duong nhién liéu dau ndm & trung tam, xung quanh la dwdng cung cap nwdéc, gié bi tan nhuyén
trong &ng nhéd trong khi nwéc thi dung dé phun gidm NOXx.

Hinh 5. Voi dét gidm NOx GT MS7001FA

Khi van hanh khi & muc tai <50%, ngon Ira khuéch tan sé gitr 6n dinh sy chay va khi nhiét do
budng dét 1&én dén 1200 oC, dwéng nhién liéu khi s& déng lai va budng dét sé chuyén sang van
hanh & ché do tron trwdc (premixed). Luc nay nhiét dd budng dbt sé& gitr & 1300 oC. O tai 50%,
van hanh ché dé khuéch tan, phat thai NOx la 90 ppm v&i 15% 02 gidm xubng con 25 ppm & 15%
02 khi chay ché d6 tron trwéc véi cling mirc tai va gitr 6n dinh 25 ppm & tai nén. O 50% tai khi
chay ché dé khuéch tan (diffusion), néng dé CO la 75 ppm trong khi néng d6 nay gidm xudng con
15 ppm khi chay ché d6 tron truwéc va gitr & 15 ppm khi day tai.

V6i loai budng dét thong thudng sé tao ra khoang 350 ppm NOy , 5 ppm CO khi van hanh
dau DO va 200 ppm NO,, 5 ppm CO khi van hanh khi & day tai. Khi d6, néu van hanh dau DO ¢6
phun nuéc thi phat thai NOx gidm tlr 150 ppm xudng con 40 ppm & 50% tai, va phat thai CO giam
tr 150 ppm xudng con 20 ppm. Ciing vay phat thai NO, va CO sé gilr twong trng & 40 ppm va 20
ppm khi day tai.

Riéng v&i nhién liéu diu, that khé khi thiét ké budng dbt tron trwdc bdi vi nhién liéu nay can céd
qua trinh tién héa hoi (prevaporized). Twong tw nhw déi v&i nhién liéu khi, muc dich 1a cung cap
cho vung chay hén hop chay ddéng deu hoan hao gitra nhién liéu va gio, dong thdi dé van hanh
vung chay gan voi dwong gidi han nd bung (lean blowout limit) va gitr cho nhiét d6 ngon ICa cang
thap cang tét. May thay nhiét dd ngon Ira gan dwdng gi¢i han nd bung thi gan nhw I&n hon nhiét
dd TIT mong mubn. Thém vao dé sy tron ddng nhat gitra nhién liéu va gié can phai ddm bao tinh
trang moi Ilra tw nhién, chép chay (flashback) va né bung.

Phwong phap budng dét hai ting
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Hinh 6. Nguyén ly bubng dét hai ting RQL
Mt phuong phap khac, d6 1a s& dung budng dét hai tang (Rich Quench Lean - RQL) nhw
trinh bay & hinh 6. Nhién liéu chay & tang thtr nhét, phan chay thtra (rich), san pham chay sé duoc
lam ngudi & vung dap tat (quench) b&ng gi6 tan nhuyén va gi6 th0| so cap qua phan dap tat truéc
khi bung chay & tang thir 2 gan tiém can (lean). Trong tAng gan tiém can, gié dwoc phun nhanh
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v&iti sb F = 0,5 dén 0,7. Nhiét d6 luc nay rat thp da dé kim ham sw hinh thanh NOx nhwng du dé
oxy hoéa cac khi HC, CO va mudi than hinh thanh trong ving chay so cap.

T nhirtng van dé& ban luan trén, cé thé thay ré hiéu suat van hanh va van dé phat thai tir
budng dbt tuabin khi chiu &nh hwéng rat I&n bdi thiét ké chi tiét bén trong bubng dét va sw dan nap
gié trong cac vung chay so' cAp va vung phat tan. Chang han, mét thay déi nhé & dwéng phan phoi
gié c6 thé tao ra nhiéu bién déi kich c& gi¢i han nd bung, méi Itra, phan bd nhiét dd khéi thoat va
ca ndng do khi thai. Dé phat trién thiét ké budng d6t can phai cé kién thirc viing chac vé tinh toan
lwu lwong trong budng dbt, tién trinh phun nhién liéu, sw ngwng hoi, trdn 1an, phan &ng chay, sw
déi lwu va birc xa trao déi nhiét.

TAI LIEU THAM KHAO
[1] J.K. Bol-Maritime News. Ne 12.2007.
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