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Tém tat

Mot sw giédn doan qué trinh chay sé lam tang cao 4p suét bubng dét cda néi hoi, cé thé gay
né bubng dét néu tich tu da hoi déu. Ap suét bubng dét néi hoi la mot trong nhiing théng sé
nhay cdm va réat quan trong can phai dwoc duy tri va diéu chinh theo qué trinh chay. Thoéng
gi6 ndi hoi nhdm duy tri 4p suét budng dét & gié tri thiét ké dé tang hiéu suét ndi hoi. Bai bao
nay gici thiéu céc gidi phap diéu khién qua trinh chay va théng gié ndi hoi theo cach co ban
va dai chung.

Abstract

A disturbance in combustion performance in boiler will increase furnace draft pressure, may
cause furnace explosion if the amount of fuel oil concentration enough. Furnace pressure in
boiler is one of the most critical and important parameter to be maintained and monitored to
satisfy the firing rate. Boiler furnace ventilation in order to maintain the furnace draft pressure
at design velue and increases boiler efficiency. This article introduces the solutions for boiler
combustion management and furnace draft pressure control in basically and popularly.
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1. Pat van dé

O nhiém moi treong do phat thai dang la van dé thoi sw quéc té hién nay va thong gio dam
bao cho qua trinh chay cua noi hoi 1a mét trong nhirng cdng viéc co thé gop phan cho giam thiéu
phat thai, hoan thién qua trinh chay trong buéng dét, nang cao hiéu suat néi hoi.

2. NGi dung

2.1. Cdc phwong &@n théng gié néi hoi hién nay

a) Théng gi6 tw nhién (Natural draft)

[\li‘)i hoi thong gio tw nhién dwya vao cét ap thay tinh chénh 1éch gitra cét khdng khi trong va
ngoai ong khai, do chénh léch ve ty trong cla khong khi xung quanh budng dot va khi chay trong
ong khai. Strc thong gi6 tw nhién co thé tao ra ap suat buong dot nhé hon ap suat moi trvong, ap
suat am, da de nap khéng khi vao buong dot va thai khi chay ra ngoai theo ong khai, hinh thanh doi
Ity tw nhién. Co thé dung manometer dé do do chénh ap suét budng dét (Hinh 1). D6 chénh cot ap
trong va ngoai budng dbt cé thé dwoc xac dinh bang cong thirc sau:

D= it (7kk_7/k|) (m.c.n), @)

H20

trong dé:
D- Draft, d6 chénh cot ap trong va ngoai budng dét (m.c.n);
Hek- Chiéu cao 6ng khéi tinh tir chan bé (m);
yr20- Trong lwong riéng clia nwéc trong 6ng manometer (KG/m3);
vik- Trong lwong riéng ctia khong khi & nhiét d6 xung quanh budng dét (kG/m3);
yk- Trong lwong riéng cda khi 16 trong dng khéi (kG/m3);

Vi du: Ong khéi cao 50 m, nhiét dd maéi trwdng xung quanh budng dét 30 °C, nhiét do khi Io
trong 6ng khéi 300 °C. Ta tinh dwoc stre ty hut D = 28 mm.c.n [3].

Stre tw hat anh hwéng béi chiéu cao dng khéi va nhiét dé khi 16, trong nhiéu trwdng hop can
tinh t&i ap suat méi trwdng xung quanh, khi d6 ta cé thé dung coéng thirc sau [2]:
D :0.52H6kpa[l_1] (in of water), (2)
Ta Ts
trong dé:
D- Draft, d6 chénh cot ap trong va ngoai budng dét (in of water);
Hek- Chiéu cao 6ng khoi tinh tir chan bé (ft);
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Ta- Nhiét d6 khong khi méi treong xung quanh budng dét(°F+460-do Fahrenheit tuyét déi)
Ts- Nhiét do khi chay trong ong khoi (°F+460-d6 Fahrenheit tuyét doi)
P.- Ap suét khi quyén xung quanh budng dbt (psi)
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U-tube Manometer : A simple Pressure
Gauge

Hinh 1. Manometer Ia thiét bj don gian va tién loi trong viéc do dé chénh &p suét bubéng dét.

Sai sb gitra 2 cdng thirc trén 1a khéng dang ké, thwe té do tén that dng khoi va dwong dng ma
lam cho strc tw hiat gidm di 20% so v&i tinh toan.

Strc théng gié tw nhién phu thudc vao chidéu cao 6ng khéi va bi han ché b&i chiéu cao tau va
tinh 6n dinh, lai con phu thudc vao nhiét d6 khi thai, néu tdng nhiét d6 khoi 16 sé tang strc tw hat,
nhwng nhw vay sé& lam gidm hiéu suat néi hoi. Do d6 phwong an théng gié tw nhién cho ndi hoi chinh
trén tau thay 1a khéng thuc té.

b) Théng gi6 cwdng birc (forced draft)

Théng gié cwdng bire, dung quat gié ‘forced draft fan’ hay ‘burner fan’ cuéng birc cap khong
khi vao budng dét ndi hoi. Viéc diéu chinh thong gié va can bang ap suét budng dét dwoc thyc hién
nho thay ddi téc d6 quat hodc dd mé buwém gid dé didu chinh Iwu lwong. Hién nay véi viéc thay déi
vong quay dong co dién bang céng nghé ‘inverter’ da lam tiét kiém dién nang dang ké. Théng gi6
budng dbt ndi hoi kiéu nay thwdng duy tri ap suét buong dot cao hon ap suét moi truo’ng, do dé can
lwu y rd khi chay ra méi trwéng xung quanh budng dét, ndi hei dung nhién liéu rdn khé st dung kiéu
thdng gié nay.

¢) Théng gi6 thir phat (induced draft)

Kiéu théng gié nay nho quat hat khéi ‘induced draft fan’ hay ‘flue gas fan’ tir trong budng dbt
day ra qua 6ng khdi, tao ra ap suat am budng dét dé nap khéng khi méi vao budng dét. Viéc diéu
chinh ap suét budng dbt dwoc thuc hién nho thay déi te dd quat hodc diéu chinh dd mé ctia bwdm
gi6 theo cac ché do tai clia ndi hoi. Kiéu thdng gidé nay can chu y téi do kin cta budng dbt, tranh ro
khéng khi vao budng dét lam gidm hiéu suét ndi hoi, dong thdi tranh d am quéa sau clia ap suat
budng dét lam pha hoai budng dét.

d) Théng gié cén bang(ballanced draft)

Budng dbt ndi hoi loai nay dung vira quat cap khi budng dét FD virva bé tri quat hut khéi ID dé
thdng gié va can bang ap suét budng dbt. Ca hai quat hoat ddng ddng thoi dé duy tri ap suét budng
dét, quat cAp khi budng dbt FD diéu chinh lwong khong khi cAp theo qua trinh chay, con quat hat
khéi ID cé nhiém vu duy tri 4p suét budng dét. Budng dbt ndi hoi thdng gié kiéu can bang thuwdng
duy tri ap suét bubng dét nhd hon ap suat méi trwérng mot gia tri viva da dé thuan cho qua trinh
théng gié va dé khong ro khi chay ra méi trwong. Day la gidi phap tét nhat cho théng gié ndi hoi
chinh hién nay (xem Hinh 2).

2.2. Diéu khién théng gi6 néi hoi

Théng gié budng dét hay diéu chinh 4p suat budng dbt la diéu chinh d6 chénh ap suét véi moi
trwdng. DO chénh &p suat dwoc diéu chinh bdi hai quat FD va ID. Quat FD dwoc diéu khién boi
mach diéu chinh qué trinh chay, chirc ndng cla né la cung cap khong khi cho qua trinh chay theo
cac ché do tai ctia ndi hoi. Quat ID dwoc diéu khién béi mach diéu chinh &p suat budng dét, chirc

Néi San Khoa Hoc Khoa Mdy Tau Bién 20/11/2016 2



nang ctia nd la hit khi chay va diéu chinh d6 chénh ap suat bubng dét luon ludn khong déi & gia tri
thiét ké. Hién nay dang pho bién st dung diéu khién kiéu tiép thuan ‘feedforward’ nhw so d6 Hinh 3.

seb an|4
—

Heat

exchanger ﬁ
E 3 Furnace Q Induced draft fan

Fuel

— Forced
1 draft fan

Combustion air
Hinh 2. So' d6 néi hoii théng gié kiéu céan bang.

Vi lwu lwgng khi chay dao dong theo tai va c6 khi bi gian doan. Mot sy diéu khién kiéu tiép
ngwoc tiéu chuan cho ap suat budng dbt sé rat bi dong va kho duy tri tinh lién tuc. Diéu khién tiép
thuan cho phép diéu khién 13p dé thay ddi lwong khi cap trwdc khi cam bién thu cdm sy thay déi do
chénh &p suét budng dét. B diéu chinh ty 1& PID(propotional-intergral-derivational) cia mach diéu
chinh sé& chinh tinh tin hiéu t&i quat hat ID, nham muc dich duy tri &p suét budng dét & diém dét ‘set
point, két qua 1a ap suat budng dét sé dwoc duy tri xung quanh gia tri d&t. Can lwu y rang, viéc chinh
tinh trong giai hep cho PID la khong thue té vi khi thay déi nhanh sé gay dao déng va qua diéu chinh
lam dd chénh vwot ra ngoai gia tri gi¢i han, ddng thoi vé hau qua, giai hep sé& xuét hién tiéng 6n,
tiéng 6n thwong xuét hign trong mot dai ap suét va ap suét budng dot Ia nguyén nhan xuét hién tiéng
on.

Do khi cap budng dét cé tinh chiu nén, nén bat ky sw thay déi nao trong ap suét budng dét do
quat FD gay ra la khdong dwgc phan anh ngay tie thi va cé sy tri hodn twong rng trong do chénh
ap suét. Mot ky thuat dé khac phuc va bu dap cho anh hwdng nay la s dung xung thuan

‘feedforward’.
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Hinh 3. So' d6 mach xung diéu khién théng gié buéng dét néi hoi.
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M6t van dé khac dugc xem xét & diéu khién tiép thuan 1a sy két hop cla sy thay dbi ap suét
budng dét tir quat cAp khi FD t&i quat hat khi chay ID. Quat ID cé kich thwéc Ién hon quat FD vi sy
thay déi I&n vé thé tich gitra khi cap va khai 16, thé tich thay ddi I&n chi yéu do nhiét do tang. Ty 1é
gitra quat FD va ID khéng phai hoan toan theo ty I& thé tich khi thay dbi. Trén hinh 3 biéu thj sy thay
ddi tir quat FD t&i ID la twong dwong. Phuwong phap nay coi ty 1é thé tich gidn né 1a khong thay doi
va lwu lwong qua méi quat la tuyén tinh theo vi tri cia buém gié. Trong thuc té nhiét do budng dbt
thay déi theo ché d6 chay va lwu lwong khi cap 1a khéng tuyén tinh véi vi tri cia buwém khi vi dac
tinh cac quat thwong c6 dang dworng cong. That may man sy don gidn héa nay cla ly thuyét lai
dwoc bu trir bdi bd diéu chinh ty 18 - tich phan — vi phan PID.

Hinh 3 diéu chinh can béng ap suét budng dét chi véi mot quat FD va mot quat ID. Biéu chinh
ap suat budng dét sé& dat ra nhivng thir thach khi chu y téi ddng hoc phirc tap cla cia dong khi trong
budng dbt, vi du budng dét cé bé tri khdng khi tai tuan hoan dé gidm NOx hay bé tri nhiéu quat, nhiéu
bwédm khi, nhirng hé théng nhw vay can cé nhirng diéu chinh phi hop hodc bo diéu chinh méi.

Flue

Damper Measurement
of exhaust gas
concentration

— |

Shut off valve

Combustion
control system

Hinh 4. So' dé diéu khién dp suét bubéng dét theo kiéu xung thuan

Hinh 4 gi&i thiéu mot so db thong gié budng dét theo kiéu xung thuan, cac dau do CO hodc
O thuwong tlr 2 dén 3 cai (dé tang kha nang chinh xac) dat & cac vi tri khac nhau trén dwong khi
thai, dwa két qua do vé& bd phan tich va tir dé dwa tin hiéu vé bo diéu khién qua trinh chay. Bo diéu
khién qua trinh chay sé diéu chinh lwu lwong khi cap 10 va thay d6i dd mé cha bwdm khi x& dé diéu
chinh can bang ap suét budng dbt.

3. Két luan

Bai viét gi6i thidu cac phuwong an théng gié budng dét néi hoi va pham vi ing dung, dé nguoi
doc so sanh va danh gia va co hwo’ng Iwa chon phu hgp cho thiét ké dong méi, dong thoi gioi thieu
cho nguw&i khai thac ¢ cai nhin tdng quan theo chiéu sau ve diéu khién théng gi6 ap suét budng dét
dé c6 nhirng phan &ng thich hop trong khai thac cac loai néi hoi khac nhau.
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ANH HUONG CUA CAN LANG BUONG CHAY PEN SU’ TRUYEN NHIET VA
CHAY TRONG PONG CO DIESEL TAU THUY Cc& NHO
THE EFFECT OF COMBUSTION CHAMBER DEPOSITS ON HEAT TRANSFER
AND COMBUSTION IN A SMALL MARINE DIESEL ENGINES

ThS. PHAM VAN VIET
B6 mén Mdy tau thay - Khoa M&y tau bién
GS.TS LUONG CONG NHO
Trwong Dai hoc Hang hai Viét Nam
Tém tit

Sw hinh thanh cén lang trong bubng chay dong co diesel la mét van dé phurc tap trong dong
co, né gay ra nhiéu van dé cho déng co nhw giam hiéu suét doéng co, téng luong phat thai va
céc nguy co gay lam hdng dong co. Cén ldng bubng chay déng co duoc tim thay trong hau
hét cac dong co dot trong sau hang trdm gic khai thac. Céc bé phén trong bubng dét nhw ndp
xilanh, piston, xupap nap thai va voi phun la nhitng bé phdn ma cén thwong tich tu. Can tai
céc vj tri d6 sé tac déng dén hé sé truyén nhiét ciing nhw sw tda nhiét trong bubng dét déng
co. Hé sé truyén nhiét thdp cua cadn cé thé lam gidm hé sb dan nhiét va kha néng tda nhiét.
Bén canh dé dnh huéng cda cdn cé thé lam thay dbi cach thirc chay bét thuong. Bai béo nay
$é trinh bay téng quan vé dnh huéng cua cén ldng budng chéy dén su truyén nhiét va chay
trong déng co diesel tau thiy c& nhé dé lam séng té céc déc tinh véat ly va nhiét cda cén ldng

bubng dét.

Abstract

Deposit formation in the combustion chamber of an engine is a complex phenomenon that
causes various engine problems such as reduced engine performance, increased emissions
and causes engine damage for diesel engines. Combustion chamber deposits (CCD) are
found in virtually all internal combustion engines after a few hundred hours of operation.
Engine parts in combustion chamber such as cylinder head, piston, intake and exhaust valves,
and injector tip are common parts where engine deposits regularly accumulated. Deposits at
the various parts of an engine will act as thermal insulator where it affects heat release in
combustion chamber. Low thermal conductivity of deposits cause conduction rate reduces and
retards the capability of heat release. Also deposits effects can lead to various forms of
abnormal combustion. This paper presents an overview of the effects of combustion chamber
deposits on heat transfer and combustion in small marine diesel engines to understand the
effects and thermal and physical properties of combustion chamber deposits.

Key words: combustion chamber deposit; heat transfer; combustion; marine diesel engines.
Pat van dé

Can ldng (deposit) hay can lang carbon thuwdng dwoc dinh nghta la mot hén hop khong ddng
nhét gébm tro, bd héng va céc chét hiru co dang keo. N6 ciing co thé bao gdbm ca cac tap chéat hodc
can tich tu trén cac chi tiét chinh cia ddng co nhw ndp xi lanh, piston, cac xupap nap-thai, dau voi
phun (hinh 1).

Can lang trén céc chi tiét khac nhau cia dong co gay tac dong dang ké dén hiéu suét déng
co, suét tiéu hao nhién liéu, khéi dong ngudi, kich nd, va lwong khi thai thong qua cac van dé khac
nhau nhw ha thap ty 1& khong khi/nhién liéu, han ché lwu lwgng khéng khi, tang ti sb nén, thay déi
mé hinh phun, kich nd, 1am gidm tinh dan nhiét, va gidm hoat tinh cGa chét xuc tac. Ngoai ra, viéc
mang c&n trong budng dbt ket vao nAm xupap xa da dwoc ghi nhan béi Kalghatgi [1]. Cac manh cén
gay kho khan trong viéc khéi dong va kich nd, gia tdng phat thai hydrocarbon va chay thd, cudi cling
s& gay ra mot sy thiéu hut trong qua trinh nén trong xi lanh.

Xét vé hw hai ddng co, cin bam ban trén cac chi tiét trong dong co, dac biét 1a trén dinh piston
va xi lanh nhw da dé cap béi Muzikus va Artemiev [2, 3]. C&n bam vao piston cé thé gay ra ket xéc
mang va mai mon, gay can tré hoat ddng binh thwdng ctia dong co. Eilts [4] cho rang can sinh ra
trong déng co gay hw hai nghiém trong cho cac dong co diesel phun tryc tiép khi lam viéc & ché do
tai thap trong thoi gian dai. Trong dong co hién dai, can trong dong co lam tang lwong HC chua
chay do sy hut bam va sw giai hap ctia HC bang cdn. Lwong khi thai NOx cling tang do cac tac dung
céach nhiét va gitr nhiét clia c&n, lam tang nhiét dd khi trong buéng dét. Ngay nay, trong cac hé théng
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déng co' hién dai nhw hé théng phun nhién liéu thi anh hwéng cia can lang dén dac tinh lam viéc
cla hé théng cang ré nét. Chi can mét lwgng nhéd can lang cling cé thé anh hwdng xau téi tinh nang
lam viéc clia dong co.

Voi phun
Xupap xa Xupap nap

y

Lép can ling —T | Nap xilanh
: : g
5 xilanh
ul —
Xéc mang © "~ piston

G

Hinh 1: Cdn vao cdc bé phan khéc nhau cta budng dét.
Tong quan vé can lang trong budng dét déng co’
Cé4u trac can lang

CAu tric clia can nhay cdm véi nhiéu thong sé, bao gdm ca thanh phan co ban cla nhién
liéu, nhiét d6 hoat ddng clia ddng co, va sy hién dién cla cac chat phu gia trong nhién liéu. Dac tinh
clia can déng gop vao cac hiéu trng khac nhau trong budng dét nhuw thay déi truyén nhiét va ngudn
HC. CAu truc xdp cla can kich hoat cac co ché lwu trir nhién liéu va déng mét vai trd quan trong vé
mirc do phat thai HC. Hon niva, khéi lwgng cén da dwoc tim thay twong quan tbt voi phat thai HC
nhw da dé& cap trong ly thuyét cla Eilts [4].

370um 555um 740pum 925um 1110pm 1295um

Hinh 2: Cau tric cua cdn tai céc vi tri khdc nhau.

Cac nghién cru ctia Guralp [5] khi khao sat thudc tinh ctia 16p cén, vi Iép cdn bao trium budng
dét anh hwéng dén truyén nhiét va dét chay. Cac khdi xép can dwoc tim thy cé kha nang truyén
nhiét ndi phan t& théng qua déi lvu va blrc xa. Gia sir cac cAu tric héa hoc clia cén thay ddi theo
thdi gian va chiu anh hwdng b&i cac hé théng diéu hanh clta déng co, d6 d&n clia can ciing sé khac
nhau.

Ngoai ra, theo Zerda [6], cAu tric bén trong can c6 thé lién quan truc tiép dén ly tinh va tinh
dé loai bd clia né. Dang c4u tric phirc tap va ddc hon khién qua trinh oxy héa va dbt chay khé hon,
va hau qua 1a kho khan hon dé loai bé can ra khéi dong co.
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Ddc tinh cua can

Do xbp cua can lang budng dét co thé quyét dinh tinh dan nhiét, dan dién va nhiét dung dén
dén sy cach nhiét ctia cac phan kim loai va Iwu trir nhiét.

Trong nghién ctvu cta Jonkers [7] da st dung mot cdm bién do do dan nhiét cia can duoc
cai dat ndp xi-lanh dong co diesel DI dé khao sat do dan dién cla cén lang trong mot dong co thuc.
Nghién ctru cho thdy rang, trong qua trinh hinh thanh cén lang, do dan dién ctia cdn gidm dwoc thé
hién béi sy sut gidm dién ap & bd cam bién. Piéu nay cé thé dwoc gay ra bdi sw gia tdng ndng do
clia nhém béo va gidm polyaromatics trong carbon den ma dan dén sy suy gidm kha nang dan dién
cta can. Bd hong dwoc coi la mét dang cau tric hop chat thom cao phan t& va do d6 d6 dan dién
cao. Do dan dién tang dwoc quan sat thay trong thdi gian khéi ddng ban dau clia dong co, cé thé
do 1a do sw hién dién cla cac chat thom. Sau d6, cé kha nang 1a cac thanh phan chét béo tr dau
tham gia phan I&n vao qua trinh tao cdn nén do dan dién gidm. D@ liéu tham do s sut dién ap thay
ddi xung quanh ap suét I&n nhét trong xi lanh v&i dd véng cia mdt dwerng cong. Ngudi ta tin réng
sw thay déi nay cling 1a biéu hién ctia mét sw thay déi trong cAu tric can lang.

Nghién ctru ctia Anderson [8] cho rang do xép cla vat liéu la mot dac diém ndi troi diéu khién
tbc do truyén nhiét & bé mat, cho thy dé dan c6 vai trd thwe sy véi kha nang truyén nhiét cia can.
Nghién ctru ctia Tree [9] mé rong dong suy luan nay bang cach tuyén bé réng cac dic tinh xép cua
can tai budng dét thuc sw cé anh hwédng téi sw phun nhién liéu trong déng co diesel, dac biét trong
thdi gian téa nhiét. Ngoai ra, Woschni [10] cho réng kha n&ng gi nhiét cGa can trén thanh khién
ngon Itra bén vao cac I&p bién nhiét va thwe sw lam tang s trao déi nhiét trén thanh vach budng
chay dong co.

Nguén géc cua can

Nhin chung yéu t6 déng gép nhiéu nhét trong viéc tao cdn trong budng chay la nhién liéu, dau
bdi tron hodc tir mot sw két hop ctia ca hai. Tuy nhién, nhién liéu va dau béi tron chiém phan Ién
trong thanh phan can lang phu thudc vao cac yéu té khac nhau nhw loai ddng co va vi tri bd phan
trong budng dét. Nhw da dé cap bi Lepperhoff [11], vi tri cn tai cac khu vire nhiét dd cao clia mot
déng co chl yéu la quang khoang tr qua trinh bay hoi hodc dbt nhién liéu hodc chét bai tron.

Céc nghién cru khac nhau cho thay mirc dd khac nhau cta lweng nhién liéu va dau bai tron
trong can. Mot sb nghién ctru cho thdy dau béi tron 1& nguyén nhan chinh cla cén budng chay
(CCD). Sw hién dién clia cac thanh phan dau béi tron va cac yéu td nhw dw lvong tro, lwong dw vat
liéu v6 co va hydrocarbon c6 diém séi cao tim thay trong cac nghién clru da chirng minh sy déng
gop cla dau bdi tron trong qua trinh tao can.

Diaby d3 tién hanh moét cudc diéu tra déi véi can & ranh xéc méng dau tién trong mot dong co
diesel bdn xi-lanh. Can tai cac ranh xéc mang dau tién trong nghién cu dwgc phan tich thanh phan
héa hoc clia chiing béng cach st dung thiét bi ndng lwgng phan tan X cho thay khong cé yéu té nao
lién quan dén thanh phan nhién liéu dwoc tim thay. Nghién ciru d3 chi ra rang lwong cén trong ranh
clia xéc mang dau tién dong co diesel chi yéu la carbon va chi yéu do sw phan hdy cla chét boi
tron - phan I&n cac nguyén td kim loai dwoc tim thay tir cac phan tich. N6 cho thdy qua trinh oxy
héa suy thoai ctia chat boi tron gay ra cac phan (ng tring hop, dan dén sy hinh thanh ctia mét loai
dan xuat son (vanish acting) nhw mét chat két dinh c6 thé dam béo sw gan két giva cac phan tir
carbon va céc hat kim loai mai mon, 1am suy thoai chu ky phan hiy cla chat béi tron. Trong mét
nghién ctvu khéc, cac mudi than dwoc tao ra tir viéc dbt khuéch tan nhién liéu diesel chiém 20% cla
can, sb con lai la thanh phan c6 ngudn gbc tir dau bai tron.

Anh hwéng cta cin lang budng chay
Anh hwéng cua cdn lang bubng chdy dén sw chdy

Theo cac nghién ctru trwdc day, cédn lang trong budng dbt dong co c6 anh huéng dang ké
dén sw chay trong budng dbt dong co. Dac biét 1a tdc dong nhiét clia can lang budng dbt dén sw
chay, trong nhiéu trwerng hop cé ca anh hwéng vat ly béi déc tinh ctia sw hap thu nhién liéu hay khi.
Diéu nay la dung v&i déng co diesel cé cac chum tia phun nhién liéu bi &nh hwédng béi can l&ng trén
dinh piston va thanh véach xilanh. Thém vao d6, sy tich tu ctia c&n lang trong thei gian dai trong déng
co cho thay cac anh hudng dang ké dén ti sb nén va dac biét la kiéu chay trong budng dét.

H&n hop cong chat méi dwoc gia nhiét béi can tén tai trong ddng co trong qué trinh nap va
nén. Ishii va cac cong sw da lam sang 6 rang co ché truyén nhiét trong dong co dét trong 1a mét co
ché tw nhién khi nghién ctru vé can I&ng trong dong co. Ho nhan dinh rang, théng qua s dung phan
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&ng nhanh véi cac que tham dong nhiét trén bé mat budng chay, tai cac vi tri que thdm dé muirc nhiét
do cao nhét trén kim loai dudi I&p can giam dang ké. Do d6 cé mot sy giam tlr ttr nhiét do trung binh
trong chu trinh cla c&n I&ng budng dét. Bén canh dd, cac mirc dong nhiét cao nhét ciing gidm véi
céac |&p can dong nhiét di ra ngoai budng dbt khéng thay déi nhiéu trong chu trinh.

Woschni cho thdy xu hwéng véi cac mong muédn cho déng co diesel. Ong 4y cho réng kha
néng gil nhiét clia bd hdng va cén lang trén vach clta budng dbt sé gay ra ngon Itva dé dbt chay gan
v&i lop bién nhiét hién tai va thuc sy lam gia tdng sw truyén nhiét vao vach, méc dau diéu d6 van
con nhiéu tranh cai.

LaVigne va cac cong s [12] cho thay qua don glan dé nhin vao can lang buong aét nhu mot
Icrp dong nhét cé kha nang cach nhiét. Ho cho rang do xbp cda vat liu 1a mot dac diém ndi troi da
kiém soat tbc do truyén nhiét & bé mat, cho thay rang tinh dan nhiét 1a cac dac diém d&c trung cla
truyén nhiét lién quan dén cin lang. Tree, Wiczynski, va Yonushonus [9] m& rdng nghién ctu nay
va cho rang cac dac tinh x4p cla Iép CCD c6 tac ddng dén sw phun nhién liéu trong dong co diesel.
Diéu nay da lam cho thdi gian tda nhiét va suét tiéu hao nhién liéu chi thi (ISFC) gia ting. Ngoai ra,
ho chi ra rdng d6 nham bé mat vén c6 trong cac dong chay cong chat hoa tron cuc bd bj anh hwéng.
Sau d6, ho da kiém tra nhitng gia thuyét nay béng cach nghién ctru nhirng thay ddi sw chay voi
piston dwgc trang béng cac vat lieu khac nhau nhw zirconia 1a vat liéu s vdi tinh chat nhiét twong
tw cta vat liéu cta can I&ng. Bing cach thay ddi tinh chéat vat Iy khac nhw dd nham bé mat va do
xbp, ho cho thdy sy thay ddi trong truyén nhiét khéng phai 1a yéu td duy nhat anh huwéng dén qua
trinh dét chay.

Hinh 3: Tdc déng cua cdn lang dén qud trinh chdy trong déng co.

C4c nghién ctru da chi ra rng can lang trong budng chay hinh thanh trén dinh piston va nap
xilanh ¢6 anh huédng xau dén hoat déng ctia déng co'. Can lang trong budng chay khéng chi tac dong
t&i sw chdm chay do nhirng khac biét vé truyén nhiét trong qua trinh nap/nén, ma con tadc déng manh
mé |én qua trinh chay chinh do sy thay dbi diéu kién bién sat vach. Trong d6, méi chat dwoc sdy
néng bi can l&ng déng co trong céc ky nap va nén.

Cac anh hwédng néu trén cé thé dan dén mot sé dang chay béat thudng. Thir nhat, cac diém
néng nhd tao ra b&i cdn lang gay ra chay khéng kiém soat trén bé mat dan dén kich nd. Thi hai,
qua trinh chay bat thwérng do anh hwéng clia sw hoan nhiét va cach nhiét dan téi kich nd trong céac
doéng co s dung nhién liéu kép (LPG hay DME va diesel) va gidm céng suat dong co do gidm géc
danh Itra som.

Can hinh thanh & mét sé bd phan trong bubng dét cling sé lam nhiéu loan qué trinh dbt chay.
Can gay nhiéu loan dong chay réi vén da hén loan anh hwéng dén hdn hop nhién liéu va khong khi
trong xi lanh. Nhw vay, hén hop khéng khi-nhién liéu thu dwoc trong khu viec ¢6 can cé kha nang
chay kém hon so v&i khu vire khdng cé can.

Anh hwéng cta cdn lang bubng chdy dén sw truyén nhiét

Diéu kién bé mat cta vach budng dét duoc coi la mét yéu tb kiém soat ty 16 tao can. Nhién
liéu chay khong hét bam dinh trén be mat buong dot tham gia vao cac qua trinh gia nhiét va bay hoi
tao thanh can trén bé mat clta no.
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L&p cdn hoat ddng nhuw mét chét cach nhiét va gay anh hwdng dén kha nang thoat nhiét trong
budng dbt. Yamada cho thay sw bién ddi ctia nhiét do bé mat tire thdi va lwong thoat nhiét do lwong
can trén bé mét vach. Lwong cén 16n gay ra sw thay déi Ién vé& nhiét dd bé mat va dong nhiét. Kha
nang dan nhiét thap ctia né lam giam toc do truyén nhiét va lam cham kha nang thoat nhiét tir budng
dét. Do tac dung cach ly nhiét ctia cac tién td can, nhiét dd bé mat cla can (Toeposit) cao hon so Vi
cac vach sach (Twai) nhw minh hoa trong hinh 4. Lwgng nhiét tda ra va sy khac biét nhiét 6 gitra
Toeposit V& Twar phu thudc vao tinh chét nhiét cla cén. Sy dan nhiét kém clGa cadn bam trén vach
budng dét la do cAu tric x6p va chét khéng bay hoi nhuw tro.

Sv gia tang nhiét do bé mat can khiéq gradient nhiét do cta khi thé giam. Két qua 13, bé mat
cla xi lanh trong budng dot qua nong, cé thé gay ra tieng go trong dong co va nhién liéu bien chat
tao nhiéu can hon va lam gia tdng nhiét do ngon Itra d6t va khi thai nhw da dé cap béi Ye [13].
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Hinh 4: Kha ndng truyén nhiét anh hwéng béi I6p can.
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Hinh 5: Xu hwéng tao cdn phirc tap trén dinh va bé mét piston
khi thay déi géc quay truc khuyu.

Nhw thé hién trong hinh 5 va 6, cho thay twong (rng v&i géc quay truc khuyu nhiét d6 va dong
nhiét dwoc do tai dinh va bé mét piston nham lam ré hon vé cén lang trong budng chay déng co.
Cac dac tinh chung cla sy thay ddi nhiét dd nhw 1a mot ham d6 day cda 16p can, cling nhu mot
phwong phap dé xac dinh chiéu day cla I&p cdn cuc bd tai mét vi tri xac dinh. Két qua quan trong
nhét la can Idng budng chay trong ca hai trwéng hop tao ra mét &nh hwéng dang ké dén sy chay
clia dong co diesel tau thdy ¢& nhd va cac phép do nhiét dd bé mat cé thé cung cap cai nhin sau
sac vé ban chét clia cac tac dong nay. Thuc té 1a nhing vat liéu c6 kha nang khac nhau la khéng
thwe sw quan trong. Muc dich Ia dé& hiéu dwoc anh hwéng cla can lang dén truyén nhiét qua vach
ma vat liéu dwoc dé cap & trén va co ché tac dong clia n6 dén sw chay ctia déng co diesel tau thay
¢ nho.
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Hinh 6: Sw khuéch tén nhiét cua Iép can lang trén dinh va bé mat dinh piston
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nhw la ham cua chiéu day I6p céan.

Nhw thé hién trong hinh 7, cho thay ring cac I6p cén I&ng budng chay da co tac dong dang
ké dén dong nhiét truyén qua vach, cu thé tai cac thoi diém quan trong cla chu trinh. Tn that nhiét
trong qua trinh nén da giam khi c6 sy c6 mét cta |&p cdn. Diéu nay dan dén bién dong nhiét do bé
mat cla I&p ngoai va dan dén sw chay sém hon so véi thoi diém chay thwe té ciia dong co trong
chu trinh. Didu d6 da dwoc chi ra rang nhiét dwoc lwu gilr trong cac 1¢p can dan dén sy chay sém
hon do sy khuéch tan nhiét dang ké vao trong méi chat cong tac tai cubi qua trinh nén. Anh hwéng
cla l&p can bao gébm ca lwong phat thai HC va cong chét dang chay.
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Hinh 7: Dong nhiét trong déng co 4 ky khi xét & diéu kién c6 cidn va khéng can.
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1. Anh hwéng cla cén l&ng budng chay dén sy truyén nhiét trong dong co diesel tau thay

c& nhd la dang ké:

- Sy gidm tén that nhiét trong qué trinh nén dan dén thei diém chay va qua trinh chay dién

ra som hon.

- Nhiét dwoc dy trir trong cac Iop can dan dén su chay cta hén hop mai chét cong tac &
vung bién nhanh hon trong ntra cudi clia qua trinh tda nhiét, dieu d6 cling lam gidm cac

phat thai HC chwa chay.

2. Cé&n lang bubng chay chi cé anh hwéng tam thdi dén tén that nhiét trong budng chay déng

co diesel tau thay c& nho:

- Tinh chét cach nhiét cGa c&n lang budng chay dwoc bu dép bai i 1& chay cao hon nhe

s chay dién ra sém hon.

- T6n thét nhiét trong mot chu trinh khong thay déi dbi vai mot budng chay c6 can lang do
do chi co hiéu suat nhiét tang do sw chay dién ra sém hon.
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XAC DINH TAI TRONG GOI DO BANG PHUONG PHAP PO BIEN DANG
DETERMINING BEARING LOADS BY GAUGE METHOD )
ThS. TRUONG TIEN PHAT
B6 mén Mdy tau thay - Khoa M&y tau bién
Tom tat
Bai viét gi6i thiéu phuong phap xéac dinh tai trong goi d& hé truc tau thidy bang phuong phap
do bién dang trén dw@ng truc hién dang duwoc ap dyng tai mot s6 nha may déng tau & Nhat
Ban. Trong do, co ché lam viéc va phwong phap do bién dang trén dwong truc tau thay duwoc
gioi thiéu va thao luan.
Abstract

The article introduces the measurement bearing reactions by gauge method being applied in
a number of shipyards in Japan. Mechanism of gauge method and measurement method of
bending moment are particularly introduced and discussed.

Key words: Gauge method, bending monent, bearing reactions.
Dat van dé

Dén dau nhirng nam 70 cla thé ky 20, mét quan niém maéi vé dwédng tdm hé truc ra doi trong
do no dwa trén cac tiéu chi tai trong.

Phwong phap dinh tam theo cac tiéu chi tai trong hién nay dang dwoc ap dung & tat ca cac
nwéc cd nén cong nghiép tién tién, né dwa trén quan diém la phan bd déu dén murc cé thé tai trong
trén cac gbi d& cla toan bd hé dong lwc bao gdbm truc chong chéng, truc trung gian va truc khuya
cla may chinh.

) Riéng & Viét Nam viéc trng dung phwong phap nay dién ra cham hon, phai dén khi co thiét
ké con tau 6.500 DWT (Vinh Thuén) ctia KITADA SHIP DESIGN CO.LTD dong tai Bach Bang (1999)
ching ta mé&i biét dén quan diém dinh tam méi nay.

Qui pham ctia cac thanh vién trong IACS (Hiép hoi cac tb chirc phan cap québc té) déu dua ra
céac yéu cau doi véi phwong phap dinh tam theo tai trong.

QCVN 21: BGTVT/2010 (muc 6.2.13, phan IlI- Hé thédng may tau) qui dinh: “D4i véi hé luc day
chinh ¢6 truc chong chéng béi tron bang déu véi duong kinh khéng nhé hon 400 mm, viéc tinh toén
dinh tdm hé truc phai duoc thuc hién va trinh duyét bao gbm mé men uén, tai trong 6 dé, duong
cong dé véng cua truc”. [5]

Sw khac biét co ban cta phwong phap dinh tam truyén thdng va phwong phap dinh tam theo
cac tiéu chi tai trong la: Phuong phap dinh tam truyen thong coi SAG, GAP la tiéu chi can dat toi,
trong khi phwong phap tién tién coi cac tiéu chuén vé tai trong la tiéu chi can dat t&i, con gia tri cla
SAG, GAP chi la hé qua cla bai toan téi wu tai trong.

N6i mét cach khac, phwong phap dinh tam truyén thdng coi SAG, GAP la tién dé, con tai trong
trén cac goi d& chi la hé qua. Trong khi phwong phap dinh tam theo tai trong coi tai trong la tién de,
con SAG, GAP chi la hé qua.

Theo quan diém cla phu’o’pg phap dinh tam hé truc theo tai trong thi mot hé truc dwoc coi la
dinh tdm ddng khi thod mén ca bon tiéu chi sau [4]:

- TAt ca cac gdi d& hé truc déu phai cé tai trong dwong;

- Ap lwc ctia méi gbi d& truc phai nhé hon gidi han cho phép va khdng xay ra tinh trang chiju

tai trong mép bac.

- Ung suét ubn tai cac gbi d& phai nhd hon 200 kG/cm?

- Goc nghiéng clia truc chan vit tai g(“')i sau < 3.10%rad

Cac nha may dong tau hién nay dang str dung phuwong phap kich nang 6 d& (Jack-up method)
va phuong phap do bién dang trén dwong truc (gauge method) dé kiem tra mot hé truc sau khi dinh
tam c6 théa man dwoc cac tiéu chi néu trén hay khong. Trong dé phwong phap kich nang 6 d&
(Jack-up) dwoc ap dung rong rai hon ca do tinh chat don gian, dé st dung va chi phi dau tw trang
thiét bj thap.
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Phwong phap do bién dang (gauge method) c6 wu diém la xac dinh cung moét luc dwoc nhiéu
thong sb, d6 chinh xac cao, ¢ thé do dwoc & cac vi tri cé khong glan hep, khd tiép can. Nhwoc diém
cla phwong phap nay la doi hoi thiét bi dat tién, thao tac do va xt ly sé liéu phire tap, do d6 phwong
phap nay it dwgc st dung hon va khong phd bién.

Phwong phap do bién dang Gauge
Co ché lam viéc cua phwong phdp gauge

M6 men udn tai cac mat cat ngang doc theo truc sé thay déi khi phan lvc clia gbi d& thay dbi
do su thay dbi clta khoang dich chuyen cla cac gbéi d& (bearing offsets- sau day goi tat 1a khodng
dich géi). Do sy thay ddi cla mo6 men udn tai bat ki mat cat ngang nao ciing gan nhw tuyen tinh voi
sy thay ddi cta khoang dich gbi hodc phan lyc 90| dd nén sy thay adi khoang dich goi hoac phan

lwe gbi & co thé dwoc tinh toan lai tlr sw thay dbi cila mé men udn & mét sdé mat cét ngang duoc
do.

Gia str khoang dich géi tai cac gdi No.4, No.5, No.6 (xem hinh 1) tdng 1,0 mm thi sw thay ddi
moé men udn trén mat cat ngang tai cac khodng cach 10000 mm, 17000 mm 18000 mm tinh t&r dau
bén trai, twong rng, dwoc xac dinh trong bang 1. Céac gia tri nay dwoc goi la hé sé anh hwédng md
men, ma tran |ap nén tir cac hé sb nay dwoc goi la ma tran hé s anh hwdng md men.

b e B0 B
= ]"'|A|l|d'| = R ] =
M Mo My
[ Lt l l ¥ L]
Nel No2 Ne3 HNeod No.5 Nob
(1 nf - I
Lengih 23375 mm Medied: How. 24, 2004
Supports 611 Ut | aad | ra | sete | e [ <] 5|
Lo Jmim] Tupe Faram 1 Faram 3 Hame

2811} imple A
4610 simple

2455 simnple .05
T P 14
22375 simple 6
23378 simple 1

Hinh 1: M6 hinh dwéng truc dé xéc dinh bién dang bing phwong phdp Gauge [4]

Tw d6, mbi lién hé gitra sy thay dbi ciia md men ubn va sy thay dbi clia cac khoang dich gbi
c6 thé dwoc tinh theo cong thirc sau:

M1 —28154234 17284736 —12732321\ /64
<M2> = ( 18606641 —187185 —6315427 > (55) 0}
M3 5815648 44923370 —43329799/ \§6

Béang 1: Ma trdn hé sé anh hwéng mé men uén

Qffset (mm) 64 (1 mm) 85 (1 mm) 66 (1 mm)

Mb& men (kGmm
M1 (tai 10000 mm) -28154234 17284736 -12732321
M2 (tai 17000 mm) 18606641 -187185 -6315427
M3 (tai 18000 mm) 5815648 44923370 -43329799

Sw thay ddi tai trong gdi d& do thay déi khoang dich gbi ctia cac gbi d& No.4, No.5 va No.6
dworc tinh toan va ghi trong bang 2, trong khi d6 dwong cong mé ta bién dang duong truc twong (ng
duoc thé hién trong hinh 2. Trén thyc té, khong thé xac dinh duoc tai trong goi d& bai vi khdng phai
ltc ndo chung ta ciing biét dwoc sy thay déi ciia cac khoang dich gbi ctia gbi d6.
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Bang 2: Tinh todn sw thay déi tai trong géi d& do sw thay déi ctia chiéu cao gbi d&

o Vi tri ban dau Vi tri m&i
V!t" goi do A K: o ax > £: ax A K: o ax N K an
(mm) Cao d6 goi d& | Phan lwc goi d& | Cao dd goi d& | Phan lyc goi d&
(mm) (kG) (mm) (kG)
2830 0.400 -88341 0.400 -93142
4630 0.000 -17067 0.000 -3387
8465 0.050 -11496 0.050 -27408
15295 0.900 -24346 1.400 -4208
22375 1.600 -34528 2.600 -117798
23375 1.600 1631 3.000 71796
40 : , : :
3.0 é ———————————— -l ———————————— -: ————————————— : # Orzical hea:'lzlg condiflon [-—-—
—_ E : : : ¢ (Changed bearnz coaditen
= 20 fr=7=7—===7=- Jreeeeeeeeeee e R i —— Orizival shafimg lne ==
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= 10 fremmessees frmmmmeeeees fremomomnooes | ;
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z T —————- 4: ____________ 4:__'_____ i '___'__l__i___'__l__'___'__
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40 1 1 : 1
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Hinh 2: Buwong cong bién dang dwdng truc trwdrc va sau khi thay déi cao dé cdc gbi dé [4]

Sy thay d6i phan Iyc gbi d& dwoc xac dinh bang phuong phap néu trén, gia dinh rang sy thay
ddi mé men uén tai ba mat c&t M1, M2 va M3 da duoc do. Sy thay ddi khoang dich géi cua cac gbi
dd co thé thu dwoc tlr cong thire (2) bang cach thay thé cac gia tri lién quan trong codng thire (1).

64 —28154234 17284736 —12732321\ ' /M1 0.499999993
65] =1 18606641 —187185 —6315427 M2 | = (1.000000078 (2)
66 5815648 44923370 —43329799 M3 1.400000089

Sv thay ddi phan luc gdi d& co thé duwoc xac dinh bang cong thire (3) voi viée str dung ma
tran hé sé anh hwéng phan lwe va sy thay 60| khoang dich goi clia cac goi do co lién quan so voi
dwéng tam truc. Giad dinh rang khoang dich gbi clia cac gbi d& trong dng bao khéng thay dbi.

/ARl\ 139295 —214398 81956 —-9074 8435 —6213 / 0 \
0

AR2 —214398 342736 —147866 25858  —24035 17705
AR3 | 81956  —147866 86840 —29734 33426 —24622 || 3)
AR4 —-9074 25858 —29734 25741 —62936 50145 0.5
\ARS) 8435 —24035 33426  —62936 287393 —242282 kl 0)
AR6 —6213 17705 —24622 50145 —242282 205268 1.4
—4800.2
/ 13681 \

| —15911.8 |

| 201375
~83269.8
70165.7

Cac phan lyc sau khi thay déi khoang dich géi clia cac géi d& co thé thu dugc bang cach
thém vao cac thay déi so v&i phan lwc goi d& ban dau nhw trong cdng thirc (4).
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R1 Ril AR1 88341 —4800.2 —93141
/RZ\ /RiZ\ /ARZ\ / 17067\ / 13681 \ / —3386 \
| R3 l R' l l AR3 | _ | —11496 | n —15911.8 | _ | —27408 | @)
| R4— Rl4 AR4 | —24346 | | 20137.5 1= 4208 |

| = = _
\ / \RLS/ \ARS/ \ 34528/ \ 83269. 8/ \—117797/
Ri6 AR6 1631 70165.7 71797
Két qua nay hoan toan phu hop véi két qua tinh trong bang 2.

Phuwong phap nay co lgi ich to Ion trong viéc xac dinh phan lyc cia 90| d® phia sau cua truc
chong choéng hoac cac 90| dd phia bén trong cia ddng co, diéu nay khong thé thuc hién dwoc béng
phwong phap kich nang 6 d& (Jack-up).

Phuwong phép do bién dang Gauge

Co ché cla viéc do m6 men ubn bao gébm viéc sir dung may do bién dang dé do bién dang
theo chiéu dai truc do udn. Phwong phap nay thwdng str dung bén may do bién dang tao thanh cau
Wheatstone dé thu dwoc moét lwong 16n thong sd dau ra va loai bé nhirng anh hwéng ctia lwc day
doc truc nhw trong hinh 3. Mét diéu kha quan trong la phai gan hai may do bién dang dbi dién voi
hai cai con lai & vi tri thich hop.

13

Gl G3

M )

Hinh 3: Do mé men uén bang ky thuat do bién dang [4]

Bdi vi truc dang quay khi do, mét hé thdng truyén tin hiéu khéng day dwoc siv dung dé do mé
men uén nhw trong hinh 4. Trong hé thdng truyén tin hiéu tir xa, cdc may do bién dang dwoc lién
két v&i thiét bj phat tin hiéu cung véi dién ngudn. Do d6, may do va may phat tin hiéu quay cung voi
truc. Tin hiéu tr may phat sé dwoc gl téi b ghi dir liéu théng qua mot thiét bi thu sau khi thu duwoc
tr mét &ng ten 1ap vong quanh truc. Hinh 5 Ia hinh anh Iap cac thiét bi do va truyén tin hiéu trong
thyc te.

Ang ten nhan tin hiéu

May do bién dang I .‘:_
=r— 1 :
4| I Tryc

May phét :
\_,<h .

_ —

Thiét bi thu Thiét bi ghi dit lisu

Hinh 4: Hé thdng truyén tin hiéu tir xa dworc st dung dé do mé men uén
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(a) (®)
Hinh 5: Gan mdy do bién dang va lap dat cac thanh phan cua hé théng truyén tin hiéu

Két luan

Bai viét da gidi thieu phwong phap do tai trong gbi d& théng qua do bién dang trén dwéng truc
nhdm phuc vu cho qué trinh 1&p dat va xac nhan viéc dinh tam hé truc trong viéc thich rng véi cac
anh huwdng cua sy thay di khi xuat hién cac khoang dich chuyén cta cac gbi d& gitra tai khac nhau
va cac diéu kién khai thac khac nhau. Sau khi lam chi tiét hién twong va trinh bay pham vi ciia thay
doi qua viéc do dac va tinh toan thwc hién trén moét con tau VLCC thuc té. Nhirng thanh twu dat
dwoc cla cac hwéng dan sé giup cho viéc phong nglra sai sét trong dinh tam hé truc lién quan dén
cac hw hdéng clia bac va truc.
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XU LY NUGC CAP NOI HO'
BOILER FEEDING WATER TREATMENT i
ThS. HOANG BUC TUAN
B6 mén Mdy tau thay - Khoa M&y tau bién
Tom tat

Bai viét gici thiéu nhiing téc hai cla céc tap chét co trong nudc cap doi voi viéc khai thac noi

hoi, co ché hinh thanh céc I6p céu cén trén céc bé mét trao nhiét trong qua trinh lam viéc cta

nbi hoi va cac phwong phap tay rira cau can. Qua do gitup nguoi van hanh co cai nhin dung

dan vé tdm quan trong trong viéc x ly nwéc cép ciing nhuw céach thirc tay cau ding dan nham
muc dich néng cao hiéu qua khai thac, bao dwdng loai thiét bj nay.

Abstract

The paper introduces the harms of the impurities, its contained in feeding water for the
operation of boiler, mechanism fomation the weighbride layers on the heat exchange surfaces
during operation of boiler and the methods of washing weighbrides. Thereby help operators
has the true understand the important of treatment feeding water and the true how to washing
weighbride layers with purpose advancing effective of operation and manual that equiptment.

Key words: Marine boiler, feeding water treatment, sludges, weighbride, ships
1. Dat van dé

Panh gia dung tAm quan trong trong viéc x& ly nwéc cap ndi hoi, cling nhuw thye hién tét quy
trinh xt ly nwéc cép, quy trinh khai thac va bao duéng sé duy tri kha nang lam viéc tbt cua thiét bi,
nang cao tudi tho, gidm chi phi khai thac va bao dwéng va giam thiéu th&p nhat nhirng rdi ro trong
khai thac van hanh ndi hoi tau thay. X& Iy nwéc va duy tri lwong nuwéc cap cho ndi hoi phai dap tng
ba muc tiéu chinh: d@m bao qua trinh trao nhiét trong ndi hoi 1a lién tuc va én dinh; dao vé va chéng
&n mon kim loai; dam bao hoi nwéc dwoc tao ra co chét lwong cao.

2. Tac hai cta cac tap chat trong nwéc cap dén néi hoi

Nwéc cap ndi hoi dwoc lay tir hai ngudn la tr hoi nwéc da qua cong tac ngung tu va nuwéc
bd sung tir hé théng nwéc ngot dy tri trén tau. Trong nwéc clp vi thé cé chiva cac mubi va cac khi
c6 kha nang gay déng cau can trén bé méat cac éng ctia ndi hoi, do dé nuéc trwdc khi cdp cho ndi
can phai dwoc xi ly dat tiéu chuan, nhat la déi véi ndi hoi dng nwédc cé théng sb cao.

Nuwdc trong ndi hoi khéng ngirng béc hoi. Mudi khoang va cac cin ban dan dong lai dwéi day
ndi hoi, ddng thanh cau cirng bam day trén thanh éng va cac bé mat hap nhiét dac biét & nhixng chd
c6 nhiét d6 cao. Cac khi hoa tan trong nwéc khi nuwéc bbc hoi s& bam 1én bé mat ndi hoi gay &n
mon hoéa hoc. D& gidm bét cén ban trong ndi hoi phai dinh ky hodc lién tuc x& cdn va thay bang
nwéc sach, nwédc xa can mang di mot lwong nhiét. Cau cirng con gay ra nhiéu tac hai cho ndi hoi,
cu thé nhv sau:

Cau cdn bam vao cac bé mét hap nhiét lam giam hé sb truyén nhiét ctia b& mat h&p nhiét vi
ching cé hé sbé dan nhiét rat nhd cu thé nhu: Hé sb dan nhiét cla cau thach cao A = 0,5 + 2
(kCal/m.h.°C); C4u cacbonat két tinh A = 0,5 = 5 (kCal/m.h.°C); Céu silica A = 0,07 = 0,2
(kCal/m.h.oC).

Nhiét tr& ctia I6p cau rat Ion lam cho nhiét do cta thanh ong c6 thé Ién rat cao téi mirc nguy
hiém cho do bén cta ong. Lop cau xOp bam khong chat vao bé mat ong cang gay nén qua nong,
sinh ra phu nit 6ng, lam tang toc d6 muc ri ong dwdi I16p cau, lam giam tudi tho, va tham chi gay
nguy hiém cho viéc van hanh ndi hoi.

~ Lop cau bam bé mat cac 6ng lam can tré sy tuan hoan cda hén hop nudc va hoi, dac biét la
doi voi n6i hoi 6ng nwéc ¢o thong so cao. Cac van do tiép xuc véi hon hgp nwédc va hoi lau ngay
cling sé bi bam cau, cé thé bi tac (v&i kinh thay) hay bi giam tiét dién Iwu thong.
Béng 1: Sw tiéu tén thém chét dét do tao cdu trén mat hap nhiét

Do day Ié&p cau, mm 0,5 1,0 15 3,0 50
Chét dét ton thém, % 1 15+2|2+3 5 8
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Mang dau bam trén mé&t hap nhiét co6 hé sb dan nhiét bé (A = 0,05 + 0,1 kCal/m.h.°C), mang
dau chi day 0,2 mm co thé lam t6n thét (4 + 6)% lwong chét dét, lam cho ong bi qua nong, méat hap
nhiét bi buc ri, hoi nwéce bi ndi bot.

Trong céc khi hoa tan, khi Oz gay nguy hai nhét, d&c biét déi véi cac ndi hoi cé théng sb cao,
02 gay muc ri thép theo phan (rng hoa hoc:

4Fe(OH)2 + O2 + 2H20 = 4Fe(OH)3
Vi CO2 1a chét xtc tac qua trinh gay muc ri thép:
Fe(OH)2 + 2CO2 = Fe(HCOa)2
4Fe(HCOs3)2 + 2H20 + O2 = 4Fe(OH)s + 8CO2
X0 ly nwoc ndi hoi la cong viéc hét strc can thiét nham dam bao tudi tho cho néi hoi, lam giam
nhiét do khoi 16, tang hiéu suat noi hoi, giam di chi phi chat doét, lam tang tinh kinh té cho tau.
3. Tiéu chuan nwéc cap noi hoi

Nwé&c cp ndi hoi phai ddm bao chét Ivong theo cac tiéu chuén quy dinh. Nwéc dat tiéu chuan
st dung trong noi hoi la nwéc thoa mén gia tri cda cac chi ti€u nam trong gici han cho phép ve d6
cng, ham lwong dau, ham luvgng oxy, do clorua, ham lwong mudi chung, do kiém nitrat, do kiem
phot phat, @6 cirng vinh clru va chi s6 pH (xem bang 2).

Béng 2: Bang tiéu chuén cta nwéc cép ndi hoi

STT Dai lwong Pon vido | Nwéc ndi hoi | Nwée ndi hoi
1 | Pd van duc - Khong c6 Khong c6
2 D6 clrng ppm CaCO3 0+5 —

3 | b6 Clorua ppm ClI- <15 <100

4 | Chisb pH & 250°C — 8,5+9,5 10,5+ 11,5
5 | Do kiém ppm CaCOs - <200

6 | Ham lwong dau - Khong co Khoéng c6
7 | Lwong ion phét phat thira |  ppm PO,43 - 20 + 50
8 Lwong thtra ion hydrat ppm N2H4 — 0,1+0,2
9 Ham luwgng khi mg/l < 0,05 -

10 | Lwong mudi chung mg/| < 2000 -

4. Qua trinh déng cau

Cau bao gom cac mubi khoang khéng hoa tan trong nwéc (CaSOs, Mg(OH)2, CaSiOs, CaCOs,
MgCOs, MgClz, CaCl2), dau da bj chay va co thé ca oxit kim loai tao ra khi kim loai muc ri. Khi nung
nong sé thu dwgc hdn hop cac oxit co ty 1é:

CaO =(0,16 +~ 40,4)%

Fe>0z = (0,08 + 83,4)%

SiO2 = (0,14 + 14,8)% P20s = (0,01 + 16,2)%

S0 = (0,83 + 54,7)% DAu va chét hivu co (0,5 + 50)%

Su hinh thanh cau |a mét qua trinh ly hda phire tap, do6 1a qua trinh cac mubi khoang quéa no
trong nwéc tach ra lang thanh thé rén. Chi dén khi trang thai bdo hoa vé ndng do thi mudi méi bét
dau déng cau. Cé nhirng mubi nhw CaClz, MgCla,... nhiét d6 cang cao thi d6 hoa tan cang Ién (cang
xa trang thai bdo hoa). Con lai cac mudi nhw CaSOs, CaSiOs...thi nguoc lai nhiét dd cang cao thi
cang kho hoa tan, cang dé déng cau.

MgO = (0,48 + 0,16)%
Al20s = (0 + 16,65)%

Qua trinh tao cau cing tai cac vi tri khac nhau cia ndi hoi cling khac nhau, tai cac bé mat
trao nhiét c6 nhiét do thap chi tao thanh mudi cirng tao thanh cau cacbdnat, ciing cé khi co phébt
phatcanxi hay 6xit sat. Noi bdc hoi manh thuwéng tao cau cacbonat x6p bé. Noi khéng bbc hoi,
khong cé dong nwéc chay hén loan sinh ra cau cacbonat cirng.
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O cac éng nwéc séi va vach 6ng, nhiét d6 kha cao nén cd cac cau clrng sunphat va silicat
(CaS04, MgS04, CaSiOs, MgSiOs...) dau da chay. bay noi c6 dong cau bun gom Mg(OH)2, CaCOs,
MgCOs3, Cas(POs4)2 va cac chat hiru co.

Qua trinh tao cau cirng silicat tai cac noi hoi ap suét cao chli yéu do tuan hoan yéu va kém
4n dinh, hoi va nwéc phan 16p. Tai nhrng noi d6 co thé sinh ra nhiéu bdng hoi lién tuc, dwdi bong
hoi va I6p hoi c6 mang nwéc sdi va nong do mudi cao hon nwéc trong noi néi chung, & day muoi
hoa tan co thé dat toi trang thai bao. Bau tién cac muai silicat (CaSiOs3, MgSiOsl, NazSiOsz) c6 hé so
hoa tan am lang xudng. Roi cac mudi QJé tan trong n,wé’c c6 nhiét dé bao hoa gan nhiét dé bao hoa
cﬂq noi hoi nhw Na:2S04, NasSO4 bi lang. Léng‘ cudi cung la NaOH cé nhiét dé bao hoa cao hon
nhiéu so v&i nhiét d6 bao hoa clia nwdc trong néi hoi.

5. Phwong phap x ly nwéc nodi hoi

Dé chdng dong cau trong ndi hoi, bién phap chi yéu Ia tién hanh loc nwéc. Loc nwéc bao
gom Ioc can bén, loc dau, 1am mém nwérc, khu mudi, khr khi. C6 thé tién hanh loc trong ndi, loc
ngoa| ndi hodc dong th&i loc trong va ngoai ndi. Néu nwéc duoc XLP ly k¥, x& can dung qU| dinh, c6
thé dam bao cho ndi hoi lam viéc 8000 + 10000 gid* m&i phai dirng ndi hoi dé tay rira c&n, néu khong
loc nwée 6 khi chi 700 + 800 gi¢y lam viéc da déng cau day va bat budc phai tay riva ndi hoi.

5.1. Xt ly nwée trong noi hoi

Cho truc tiép thuéc chdng cau vao noéi hoi la mét trong nhirng phwrong phap phé bién dé x
ly nwéc ngay trong ndi hoi, nhat la vé&i cac noi hoi san lvgng vira va nhd. Co ba loai thuéc chdng
cau thwong dwoc str dung, dé la:

a) Thubc chéng céu loai 1

~_Dung céc hoa chat dé tac dung vai cac mudi cirng trong nudc tao ra cac két tia clia cau bun
x0p réi xa ra ngoai khi xa can nhw: xat, pétat, cacbonat kali, phot phat natri.

Phan (rng héa hoc khi xtt tac dung véi mudi cirng tam thoi:

2NaOH + Ca(HCOs3)2 —» CaCOs + Na.COs + 2H20
2NaOH + Mg(HCOs3)2 —» Mg(OH)2 + 2NaHCOs

Phan (rng héa hoc khi xtt tac dung véi mudi cing vinh clru:

2NaOH + MgCl2 — Mg(OH)2 + 2NaCl
2NaOH + MgSO4 — Mg(OH)2 + Na2S04
Phan (rng héa hoc khi Na2COs tac dung véi mubi cieng vinh clru:
Na>COs + CaSOs4 — CaCO3 + NaxS0O4
Na2COsz + CaCl. —» CaCOs + 2NaCl

Phan trng hoa hoc khi phét phat natri tac dung véi mudi cirng tam thdi va mubi cieng vinh

2NazPO4 + 3Ca(HCO3)2 — Cas(POa)2 + 6Na(HCO:3)
3NasPO4 + 3Mg(HCO3)2 — Mgs(POa)2 + 6Na(HCO3)
2NasPO4 + 3MgSO4 — M@3(PO4)2 + 3Na2S04
Natrihydréphbtphat tadc dung véi mudi cirng tam thdi va mudi clrng vinh ctu theo phuong
trinh:
3Ca(HCO3)2 + 2NazHPO4 < 4NaHCOs + Cas(POu)2 +2H20+2C0;
3Mg(HCOs)2 + 2NazHPO4 < 4NaHCO3 +Mga(PO4)2 +2H20 +2CO>
3MgSO04+2Naz2HPO4 < Mgs(PO4)2 + 2Na2S04 + H2SO4

Phwong phap chdng cau nay dwa trén nguyén ly chuyén héa can baéng hoa hoc tao diéu kién
thuan lgi cho két tia cau bun (CaCOs, Cas(POa)2, Mgs(PO4)z) ldng xudng, tirc 1a tao ra diéu kién ly
hda thuan lgi cho cac mudi cacbonat, ‘cac muoi phét phat cGia canxi va magié chéng dat téi gi¢i han
hoa tan khi ndng dé canxi va magié van git» nguyén.

Thubc chéng céu loai 1 tét nhat 1a NasPO4 vi cau bun phét phat rét it hoa tan ‘trong nwéc va
chéng déng cau silic rat hiéu qua song chung dét ti&n nén chi cac ndi hoi ¢ ap suét cao (Pn > 60
kG/cmZ) m&i dung toan thudc phét phat Ciing c6 thé dung NasPO4, NasP207 nhwng phéi thém NaOH
dé khong sinh ra cau NaFePO4. Can bao dam lwong thira ion phot phat [PO43twa = 25 + 44 mgl/l.
DPdng thdi nwéc cip vao ndi hoi cao ap phai dung nwéc chwng cét hai, ba cap, nwéc ndi can gitr

Néi San Khoa Hoc Khoa Mdy Tau Bién 20/11/2016 19



dwoc do kiém cao (NaOH/SiO2 = 0,8+1,0) dé cho SiO- & thé ion ma khong & thé keo, dam bao khong
dong cau cirng Silicat.

Déi v&i cac ndi hoi ap suét khong I6n hon 80 = 90 kG/cm? c6 thé cho thém NaNOs lam thanh
mang bao vé, gilr cho mat ong khong bi muc ri. Lwong NaNOs trong nwdc nén vao khoang 35 + 40%
dd cirng chung tinh theo mg NaOH/I va NaNOs ciing ¢6 thé dung cho néi hoi 6ng nwéc cd Pn > 20
kG/cmz2.

Cé4c ndi hoi c6 ap suét vira va nhé con dung cac héa chét ré tién nhw NaOH hay Na-COs thay
cho mét phan NazP04.12H20 nhw thé giam dwoc chi phi vé thubc chdng cau vi mot kg NaOH twong
duong 3 + 4 kg NasP04.12H.0 song nhu vay khéng thé dat dwoc dd mém cao nhét, vi cac cau lang
hoa tan nhiéu trong nwéc nhat 13 CaCO:s.

Cac ndi hoi co ap suét Pn > 20 kG/cm2 nén can c trang thai cu thé cia nwéc ndi ma chon ty
I& thich hop gitra trong lwong cac loai thube. Khi d6 chi sbé nuwéc ndi 1én gitk chi sé pH = 10,4 + 11,
dd kiém 100 + 150 mg/l, lwgng thiva ion phbt phat khong dwdi 7 + 10 mg/l, véi nwéc clp cé dau can
téng 1én 20 = 40 mg/l vi phét phat cé kha ndng I&ng dong ca dau thanh cau bun.

Lwong thube phdt phat natri cAn cho vao ndi hoi (loai c6 92% NasP04.12H20) c6 thé xac dinh
theo cong thirc:

G= 0,92[0,126C0.D(1+ 0,01.¢)+ 5(PO§’)D%} gl 0

trong do:

D: lwgng sinh hoi, (T/h)

Co: d6 clrng chung clia nwdc cp, (Myauong lvong/l)

o ty 1é xa %.

(PO; ): ndng db ion phét phat qui dinh ¢ trong nwéc ndi, (mg/l)

Khi tinh gan dung c6 thé Iay 150 g thubc cho 1 g dwong lweng (tdéc la 150 g NasP04.12H20
dung cho 1000 tan nwéc cap co dd cirng (1mgauvong lvong/l)

DPéi v&i ndi hoi dng nwéc Pn < 20 kG/cm? va ndi hoi éng Ikra, thwdng dung thube chéng cau
da tron sén theo ty |& thich hop cho tirng vung khai thac tau. Thanh phan thudc chéng cau cla Lién
X6 gdbm c6 NaxCOs, NaOH, NasPOs, NazHPO4, NaCrOa va cac chét keo ta nanh, tinh bot (CeH100s)n
Vi ty 18 trong lwong gitra phdt phat, chat kiém va chét hiru co vao khoang 3:4:1, thubc chéng cau
ctia My gébm c6 (35 + 38)% Na2COs, (47 + 50)% NazHPO va (10 + 12)% tinh bét ngi cbe.

Néu dung thudc da pha ché s8n 4y ma van déng cau thi phai pha riéng tirng lao hoa chét véi
ty 1& thich hop.

L‘u’c_mg hoa chat dwa v,éo trong két trleo dinh ky dwoc xac dinh tuy thuéc vao chat lwgng cla
nwdc noi hoi. Lweng hoa chat dung cho méi ngay dém dwoc xac dinh nhw sau

G= 0,001{ AG,.Cl +G, Ch )+ Gy 4—K0 B} , (kg/ngd) @

trong do:
Gb, Gn, Gx: lwong nuéc bd sung, lwong nwéde ndi, lvong nudc xa can, (tan/ngd)

Cpc,Cre : d6 cling khong cacbonat clia nwéc bd sung, nuée ndi hoi, (Mgauong wongl)

A: dwong lwong chdng cla cla thubc chdng cau, (g/gauong lveng)
B: dwong lwong kiém cla thubc chéng cau, (g/gauvong ivong)
K: dd kiém quy dinh cGia nwéc ndi, (mgnaor/l)

Dé chéng cau co hiéu qua, nwéc bd sung can trong (vi cac hop chét hivu co trong nwéc kim
ham manh qua trinh két tinh clia mudi) ngoai ra con dam bao ty 1é thich hop gilra cac mudi va ion

SiOZ™ néu khong sé phai xa cén qua nhiéu.
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b) Thubc chéng céu loai 2

Thudc chéng cau loai nay c6 ngudn géc sinh hoc dé 1a nwéc ta nanh, nwéc ci nau, nwdc vo
sui, vé bau, vé dira, vo da, vo va la song ching co vo so hat nhé (0,1 =+ 0,5)% trong nwéc nhot, dién
tiép xuc gira cac hat véi nuéc rat 16n, cé kha nang bao vay, ¢ lap cac ion mudi cirng, can tré khéng
cho chung phat trién thanh céc tinh thé 16n gitp cho mudi cirng l&ng thanh cau bun. Chung con co6
tac dung chéng gion kiém, lam cho cau bun dé tréi ma khong bam |én thanh ong. Dbi v&i cac ndi hoi
tuan hoan khong tot, loai thudc chong cau nay con co6 thé ngan khdng cho cau bun phot phat bam
Ién Ong.

¢) Thubc chbng céu loai 3

BOt graphit, bot than néu, tinh bot khi pha vao trong nc‘“),i cac hat nhoé cua chung khé hoa tan
va lo Itrng trong nwée va tao ra vo s6 tam két tinh cho cac chat cau bun trong dung dich cla né, do
do cau bun roi khoi dung dich.

5.2. Xir ly nwére cap ngoai ndi hoi

Loc nuwéc ngodi ndi bao gom: loc can, loc dau, khiy khi va khir mudi cing. Co thé khong can khiy
mudi ngoai ndi trong nhing trvong hop sau day: Ni hoi éng Itra dwoc cung cap nwée cé do clrng chung

duwoi 8 MQauong wong/l, NGI o'l lién hop va ndi hoi dng nwéde cd ap suat hoi dudi 20 kG/em? duoc cung cap
nwéc bd sung cé dd clrng chung dudi 5 (Mgduong lwong/l)

a) Loc cén

Nwéc ngwng va nwéc ngoai bd sung dwoc dwa qua lwéi loc va cac ngén than coc clia bé loc
(bé& nwéc néng) sé dwoc loc sach can.

b) Loc dau

Dau lan trong nwéc ndi hoi c6 thé & ba trang thai: trang thai mang ndi (bi gitr tai cac ngan cla
bé loc); trang thai giot dau lo' Itrng trong nwoc (b6 loc kiéu co hoc git lai); trang thai nhi tvong.
Nwéc ngung cla ho[ lam viéc néu coé dzf;lu chi cép bé loc mot cép, vat liéu loc thweng dung la: khan
béng, vai gai, than coc hoat tinh, phoi go, da, chat déo, bt antraxit.

N&ng lwc hut dau cia chung nhw sau: than cbc c& (20 + 25) mm chra 5 g/kg, than cbc ¢& (10
+12) mm chtra 9 g/kg, than cbc ¢& (5 + 6) mm chira 20 g/kg, than hoat tinh chira 250 g/kg, X0 mwép
400 g/kg, phoi bao 500 g/kg, khan béng 200 g/kg, da (160 + 170) g/kg.

Than hoat tinh c6 kha ndng hap thu dau rat tét khi lwong dau trong nwéc ngwng dwdi 6 mg/l,
lwu toc dwoi (5 + 6) m/h va do day tang than trén 1000 mm, than coc va than hoat tinh c6 tac dung
loc co' hoc, hap thu va khir mot phan nhd twong. Phoi bao chi gitr dwoc cac hat dau to, vi vay no
chtra trong cac ngan dau cua bé loc nwéc nong. Than coc, than hoat tinh, phoi bao chi dung duoc
mot 14n, so muép, khan bdng dung dwoc nhiéu 14n sau khi no dau cé thé giat sach bang nwéc xa
phong néng.

Lwu tdc nwédc qua vat liéu loc cang cham chét lwong loc cang tét. Lwu téc nwéc qua than
khong nén vuwot qua (20 + 25) m/h, qua phoi bao, xoo mwép (12 + 20) m/h, qua khan béng, vai gai (2
+10) m/h.

Diatémit 1a chat hap thu dau rat tot, n6 co6 thé gidm lwong dau trong nwdc ngung néng dén
(0,001 = 0,1) mm/I. Diatémit 14 chat x6p 14y tir cac loai réu don bao cb. Trong qua trinh st dung can
st dung thém hén hop diatémit-amiang. Méi lit dau hap thu can bb sung (1 + 2) kg hén hop.

¢) Khv khi

~ Noi hoi c6 ap suat dudi 20 kG/cm? thuong tién hanh khi khi trong nwdc cap tai bau ngung
va bé nwéc néng.

Nbi hoi ap suét cao can c6 bod khir khi riéng. C6 nhiéu bién phap dé khtr khi nhu:

- Kiéu dun s6i: Nwoc cap dwoc dan vao bau khir khi va dwoc dun séi, cac chat khi hoa tan sé
bay di. Pay la phwong phap dung nhiéu nhat, tuy rang né khéng khir dwoc hoan toan cac chat khi.

- Kiéu héa hoc: Pha vao nwéc cac chat hdp thu O2 nhw N2Ha, Na2SOs, phoi thép cac bon. Phan
trng hda hoc xay ra nhw sau:

N2Hs4 + O2 — N2 + 2H20
2NazS04 + O2 — 2Na2S04
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3Fe + 202 - Fes0a4

Phwong phap nay co thé khir khi hoan toan, 1 kg oxy trong nwéc can 1 kg N2Ha, diing phoi
thép chi dat (0,5 +~ 1) mg/l.

- Kiéu nhiét héa: Nwéc di qua bau khir khi dwoc dun néng va dwoc hap thu cac chat khi nhe
than hoat tinh.

) - Kiéu dién hoc: Dong dién di qua nwéc, oxy trong nwédc bi ion héa mang dién tich am va chay
dén cyc dwong tu lai thanh béng hoi di 1én.

Ngoai ra, dé gidm lwong khi trong nwéc, do qua lanh clia nwéc ngwng nén rat nhd (d6 lanh
tang 1 °C thi lwgng O2 tang 0,06 mgl/l). Bé loc nén dung hoi thai ham nong hoi trén (50 + 60) °C, can
thwong xuyén theo doi tinh hinh lam viéc cla bau thoat khi & bau ham nwéc va bd ham nwoc tiét
kiém.

_ DGi voi cac ndi hoi cao ap, nhéat thiét dung thiét bi cap nwéc kin ¢ bo khir khi kiéu dun soi.
O day bé loc khéng tiép xuc véi khi trei. Noi hoi 6ng Itra c6 bd khiv khi dat trong néi.

d) Khtr mudi cirng

Trén tau hay dung phwong phap khir mudi cirng nhw: phwong phap trao ddi ion dwong,
phwong phap trao ddi ion am, phuwong phap dién tir, phwong phap dién héa, phwong phap chung
cat nuwdec.

Cho nuwéc di qua cac chat trao dbi ion dwong nhw da bét, than hoang hoa, vophatlt espatit
(ky hiéu chung Ia NaR) thi ion Na* ctia chung sé& trao dbi véi cac ion Mg2+ va Ca?* clla mudi clrng
trong nworc, lam cho cac hop chét kho hoa tan ctia Ca va Mg (tirc mudi cirng) tré thanh nhirng hop
chat dé hoa tan cta Na nhw: NaHCO3, Na2S0a4, NaCl. Phuwong trinh phan &rng héa hoc clia ching:

Ca(HCOs3)2 + 2NaR < CaR2+ 2NaHCOs
MgSOa4 + 2NaR < MgR2 + Na2S04
CaCl; + 2NaR < CaR:2 + 2NacCl

Két qua dd cirng clia nwéc giam, tuy rang lwong mudi chung khong ddi vi sé lwong ion CI-,
S04, HCO3:, SiO22... trong nwéc khong thay dbi.

Twong tw nhw vay cé thé dung cac chat trao déi ion H*

Ca? + 2HR < CaR2 + 2H*

Khi tit ca cac ion Na* sap xép trao déi hét v&i Ca?* va Mg* can dung dung dich (5 + 10)%
NaCl tién hanh tai sinh (hoan nguyén) véi lwu tde (7 = 10) m/h.

e) Phuong phéap loc nuéc bang tur truong

Cho dong nuwéc cép chay vudng goc voi dwong stre tlr cla tw truang manh, tuy thanh phan
héa hoc clia cac mubdi cieng trong nwéc khéng hé thay doéi, song ly tinh cla nwéc blen déi (d6 nhot
téang, strc cang bé mat, dién tich cac ion Ca2*, Mg2* cling bién dbi) do d6 cac mudi clrng déng cau
bun & ndéi hoi ma khéng déng cau cing.

R

f— ] 1] :
c\

Hinh 1: Nguyén Iy xir ly nwéc ndi hoi bang tir trvong
_ Cuwong do tir trvong vao khoang H = 12000 V/m, luu téc‘dérjg nwdc vao khoang 1 m/s. Co
thé dung nam cham vinh ctru hay nam cham dién. Hinh 1 1a so d6 bo tri bd loc nwdc bang tw trvong
nam cham vinh ctru, bg loc tir treong thwong dwoce bo tri tai gitra bé loc va bom cap nwéc noi.

Loc nwéc bang tir truéng cé thiét bi don gian, chi phi thAp. Nhwng chi dung cho ndi hoi 6ng Ira
va noi hoi lién hop ong Ikra - dng nwdc ma dd cing cla nwéc cap dwoi (4 + 5) Mauong wong/ | VA
lwong nwéc bd sung duai (3 + 5) lan lweng sinh hoi cta ndi hoi. Khi loc nwéc bang tir tredng, lwong
cén bun sinh ra nhiéu nén can tang sé 1an xa cdn va lwong nwéc xa.
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6. Két luan

X0 ly nwéc cap ding quy trinh, dat tiéu chun khong nhirng nang cao hiéu suét néi hoi ma con
nang cao tudi tho va tinh an toan cho noi hoi. X& ly nwéc cap noi hoi nhin chung van st dung
phl:ro’ng phap trgyén thong nhw van néq & trén. Hién nay trén cac tau ’thij hién’dai hau hét trang bi
thiet bi chung cat nwdc ngot, dung nguon nwdc ngot nay lam nwéc cap sé la rat phu hop, dac biét
néu tién hanh chwng cat tr hai lan tré 1én.
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CHINH TAM CHUYEN DONG CUA PONG CO DIESEL TAU THUY
CENTERING THE PISTON-CONNECTING ROD GROUP OF MARINE DIESEL
ENGINES

ThS. PHAM QUOC VIET
B6 mon May tau thdy - Khoa May tau bién

Tom tat
Trong qua trinh 1&p rap nhom chi tiét piston- -bién cda dong co diesel tau thiy, ngoai viéc phai
dam bado céac yeu céu ky thuat cda temg méi ghép, thi viéc chinh tam chuyén déng tring véi
dLPO’ng tam cda xilanh 1a hét sic quan trong. Bai viét nay trinh bay phwong phap dem lai hiéu
qua cao trong chinh tdm, dam bao cho viéc hinh thanh mang déu béi tron, han ché téi da sw

mai mon xilanh, ban trurot va kéo dai tudi tho cho nhém céc chi tiét chuyén dong cida déng co
diesel.

Abstract

During the assembly of the piston-connecting rod group of marine diesel engines, it is not only
to ensure the technical requirements of each joints, but also to ensure coinciding their
movement centerline with the cylinder centerline. This article presents the method providing
high efficiency in alignment, ensuring the lubricant film formation, minimizing cylinder and
crosshead abrasion, and extending the life of the piston-connecting rod group of marine diesel
engines.

Key words: marine diesel engine, cylinder centerline, piston-connecting rod group alignment.
1. Chinh tdm chuyén déng ctia dong co’ khéng cé dau chir thap.

Trwéce khi tién hanh chinh tam, cac chi tiét dwoc kiém tra va tam thoi 1&p thanh nhém chuyén
doéng véi muc dich chinh tam ctia né & trang thai da I&p rap. Ngwoi ta vé sinh sach céac chi tiét chuyén
dong: cb bién, cb truc, dng 16t xilanh, khuyu cta truc khuyu dat & vi tri DCT va tién hanh 1&p 6 d&
dau to bién. Chwa lap cac xéc mang khi, khe hé dau ctia & & d& dau to bién tam thdi dé & gia trj nhd
nhét c6 thé, khoang 0,05 + 0,1mm. Diéu nay tao ra kha n&ng Chinh tdm chinh xac hon.

Piston chwa Iap xéc mang cung véi bién dwoc dwa vao xilanh vi ddng co diesel khong cé dau
chir thap. Trong qué trinh l1am viéc piston ti ép vao thanh xilanh & mat phéng chuyén déng cua bién
(theo hanh trinh) thi dé xac dinh vi tri cGia n6 khi chinh tm ngudi ta do cac khe hé gitra piston va
ong 16t xilanh doc tam. Cac khe hé do & 2 vi tri cla piston 1a DCD va BCT & 2 tiét dién trén va dudi
(hinh 1).

H_I— o b
DCT E E"_"’ P
1 | 4 7 i
LI | f DCD
d A B —— ! ——
f
:_-J-— —-'L.—d

L | .
b L

Hinh 1: So’ d6 do céc khe hé chinh tam cda déng co diesel khdng ¢6 ddu chik thép
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& vi tri trén cla piston nguwoi ta do cac khe hé thdp hon so véi canh trén cung clia dau piston,
vi cac khe hé& & phan trén cla dau piston khéng cho phép xac dinh gia tri d6 ddo v&i mirc do dd
chinh xac. Biéu nay dwoc gidi thich 1a vi do con va khe hé gitka n6 véi dng 16t xilanh I&n hon khe
h& & phan dan huéng. Viéc phat hién do ddo cla piston rat quan trong. Trudc tién biét gia tri dao
phan dan hwéng cla piston twong (rng véi tdm xilanh. Do d6 cac khe hé phia trén phai do & phan
dan hwéng bang thwédc 14 dai. Néu do bang thwéc 14 ngén thi chi ¢ thé do dwoc & dwéi canh dau
piston. Néu yéu cau do cac khe h& & phan trén dau piston, can phai tinh dén dé con cta dau. Phia
du6i cac khe hé duwoc do & khodng cach 20-30 mm tinh tir m&t dau éng I6t. Déi chiéu hiéu sb céac
khe hé& gitra piston va éng 16t xilanh & phia trén va phia dwéi piston khi & céc vi tri di xirng cua 1
khu§/u ngwdi ta xac dinh sw ton tai song cling nhw d&c trng clia do dao piston twong (ng véi tam
cda xilanh. Cling ¢ thé xac dinh su ton tai va gia tri clia do dao theo tong céac khe hd. Trong trwong
hop nay l4y téng khe h& phia trén cla piston tir ph|a mdi va phia dwdi & phia lai, song cling nhw
tdng khe hé phia dwdi cla piston & phia mii va & trén phia lai trong cac vi tri dbi xtng nhau cua
truc khuyu. Trong nhirng treéng hop vwot qua dé dao cho phép ngwdi ta khic phuc bang cach dao
piston v&i xilanh theo chiéu nguoc lai.

Do dao cho phép do nha ché tao quy dinh trong li lich ddng co diesel, néu nhw khéng cé thi
l4y d6 ddo cho phép 1a 0,15 mm/m chiéu dai piston. Trong thuc t& thwong gap khi l&p rap do dao
cta piston phu thudc vao 4 yéu td: Viéc stra ra khéng ding nira bac trén ctia & d& dau to bién; Sy
khong song song gitra tam cd bién véi tam truc khuyu; D6 cén cla cb truc khuyu; Do con 1 phia cia
cb truc khuyu.

Khi cao ra khéng dung nlra trén cta 6 d& dau to bién piston & vi tri DCT va BCD sé léch vé
cung 1 bén thanh xilanh. Trong trwdng hgp nay quan hé cac khe h& sé la: a+d > b+c hoadc a+d <
b+c. Trang thai nhw thé cla chuyén dong sé duwoc dic trung béi hiéu sé (b-d) hodc (a-c), hiéu sb
d6 khong thay ddi khi piston &@ DCD va BCT.

Piston bj ddo trong trwdng hop nay ngwdi ta tién hanh cao ra niva bac trén 6 d& dau to bién
(néu bac du day cho phép cao) nguoc doi dién véi chiéu ngh|engcua piston. Cling nhw |4y bot 16p
kim loai & ntra bac dwéi nhwng & phia ngwoc lai theo nguyén tac tam giac déng dang.

Viéc cao bac tién hanh nhuw thé nao dé dé phia mép déu viing cua bac lay dwoc 16p phoi day
hon, con phia déi dién khong dong toi. Khi nay phal quan sat dé khéng lam héng mép ngoai 6 dé.
Nguoi ta kiém tra do tiép xuc clta bac voi cd truc bang bét son mau.

Khi piston & cac vi tri khuyu nguoc nhau c6 d6 nghiéng & hai phia di nhau thi trang thai nhw
vay ciing goi la dé dao dac trwng cua plston Khi nay hiéu sé gitra cac khe hé (a-c) sé nhé hon hiéu
s0 (b-d) luc piston & DCD. Khi truc khuyu & BCD thi ngugc lai (a-c) (theo gia tri tuyét dbi) sé Ién hon
(b-d) hodc nguoc lai. Biéu nay chi ra rdng & cac vi tri khuyu ddi nhau piston c6 dd nghiéng & cac
phia khac nhau. D6 ddo nhw vay gay ra tdm cla bién nghiéng véi tam truc khuyu va khoéng thang
g6c véi tam xilanh. Néu nhw d6 dao Ién hon gidi han cho phép thi ¢b bién hiéu chinh bang cach cao
ra bac cta 6 d& va thiét 1ap khe hé dau.

Do con cda cb bién (tam cta né song song véi tam truc) gay nén dao 1 phia cla piston, do
dao twong tw khi stva I&p khéng ding nlra bac trén cta 6 d&. Khac phuc hw hdng nay béng cach
loai bd dd co6n bang phwong phap tién hodc mai trén may. Trong thwc té c6 thé c6 trudng hop déo
piston la khi piston & 1 vij tri khuyu thi bi nghiéng.

Vi du piston & vi tri DCT tdng khe hé hai tiét dién béng nhau tirc 1a: a+d = c+b. Tl d6 dé dang
rat ra két luan 1a piston bi dao chi khi truc khuyu & BCD. Dac trwng twong tw cta d6 dao do niva bé
mat cla cb truc gay ra, nlra bé mat nay nghiéng so véi tam cb truc (coén 1 phia). Vi & nira thi 2 ctia
cb khéng nghiéng so véi tam truc thi khi khuyu & BCT né khéng gay ra dao piston. Dé loai trir 6
dao ngudi ta loai trir @6 con moét phia dé.

Ta con xét 1 trwdng hop dac trwng la 1éch tam cla piston so véi xilanh. Ta hiéu rang piston &
vi tri DCT ¢6 cac khe hé trén va dwéi bang nhau tirc 14 a = ¢ va b+d. Song tdng nhirng khe hé dé
khéng bang nhau tic 1a a+c > b+d hodc ngwoc lai. Thay hién twong twong tw nhw khi piston & DCT.
Diéu nay khoéng chi cé d6 dao tam, piston bi xé& dich song song véi tam. Do xé dich c6 thé do chiéu
day méat dau 6 d& gay nén.

Dé loai trir 6 xé dich xuét hién can thiét phai kiém tra xem 6 d& co dich chuyén tw do theo
truc hay khéng, tirc [a c6 di dd do hay khéng. Néu cé dd do thi ¢ thé cho phép piston [am viéc véi
hiéu sé khe hé. Néu 6 d& khong xé dich theo ¢ truc dwoc thi cAc phan dau 6 d& vé phia c6 khe hé
I&n gitva piston va éng 16t xilanh.
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Thuc té da chi ra rang d6 dao cla piston trong 6ng 6t xilanh thwang xuét hién vi khong dong
tam gilra piston va bién. Do vay truac khi lap dat ngudi ta phai kiem tra can than cum piston bién va
loai trtr nguyén nhan mat dong tam nay.

Néu nhw nha may ché tao khéng cho dd ddo cho phép ngudi ta tién hanh do khe hé gitra
piston va 6ng 16t, tinh tdng khe hé theo duwéng chéo (a+d hodc b+c). Néu tdng nay khéng vwot qua
gia tri trung binh cla khe hé 13p rap hwéng kinh gitra piston va éng 16t 1a 25% thi d6 dao nhw vay
coi la cho phép.

Trwdc khi lap dat cac chi tiét chuyén dong vao vi tri sau stra chira ngudi ta tién hanh kiém tra
viéc chinh tam & tirng cum trén ban map (viéc kiém tra thwong tién hanh trén phan xwéng).

2. Chinh tam chuyén déng cua déng co’ ¢6 dau chiv thap

Viéc chinh tam chuyé&n déng ctia ddng co dau chiv thap thi phire tap hon vi tién hanh phai cé
thém cum chi tiét 1a khép ndi chir thap. Ngoai ra néu nhw déng co khdng c6 dau chiy thap chi can
do theo tam doéng co' 1a da béi vi mat phang chuyén déng cla piston ludn ti vao thanh xilanh, thi &
doéng co dau chir thap viéc do dac tién hanh theo tam va theo hanh trinh vi piston khdng can phai ti
vao thanh xilanh.

Tién hanh chinh tam chuyén déng cta dong co dau chi thap chi sau khi da chinh cac thanh
song song va khoéng con dod ddo, cac cum chi tiét chuyén dbéng da duwoc kiém tra. D évan va do con
ctia chét thanh ngang va cla cac cd bién truc khuyu da dworc kiém tra va khic phuc dam bao la ndm
trong gidi han cho phép.

Cac chét (cac cb dau) cha thanh ngang dau chir thap ndm trén 1 dwdng thang tam chung,
dwong tam nay (hodc dwdng tam cla 6 d&) song song véi gbi clia con trwot va thdng géc véi tam
clia can & trong gi¢i han sai léch cho phép. Pwdng tam cuia ¢d bién truc khuyu can phai song song
v&i tam cua truc khuyu va déng théi song song véi cac thanh song song. TAm ctia can va cda piston
ndm trén 1 dwdng thang. Do sai léch khong vwot qua gi¢i han cho phép.

Trwdng hop khong tin twdng cac cum chi tiét riéng biét dap rng theo yéu cau thi trwdce tién
can kiém tra cac cum nay va phuc hdi do ddng tam cuia ching. O trudng hop nguoc lai phat hién ra
do dao trong khi da 18p rap c6 thé dan dén két luan khéng dung vé nguyén nhan cé do ddo va sé tén
nhiéu thoi gian, thiét bi dé khac phuc d6 dao nay. Can tinh dén la cac chi tiét ctia dong co dau chi
thap thap téc c6 trong lwong Ién va viéc thao, di chuyén ching gap nhiéu khé khan, chwa néi dén
cac kho khan vé cong viéc nay.

Thuc té chi ra rang khi chinh can than céc chi tiét rieng biét va 1ap rap, chinh tam cac cum
chinh xac thi d6 dao & lap rap chuyén dong (cac khe hé) sé khéng vuot qué gidi han cho phép.

C4c khe hé& gitra 6ng 16t xilanh va piston, gitra con truot véi thanh song song thwdng kiém tra
& 2 vi tri cha piston (hinh 2). Khac & nhitng dong co khéng cé dau chir thap & ching khe hé gitra
dng 16t xilanh va piston dwoc kiém tra & DCT va DCD thi & dong co diesel dau chir thap khuyu dé
cach trwéc DCT 300-350 theo hanh trinh tién. Cac khe h& do khi khuyu & vi tri 300-350 va 120°-125°
ho&c 1450-150° va 3250-330°. Lam nhw vay véi muc dich dé con trwot ti vao cic thanh song song
clia hanh trinh tién, tic 1a dé khi do dwoc tién hanh & vi tri 1am viéc cdia hanh trinh tién.

O piston ngan duoc gidi han bang viéc do khe hé cua piston véi 6ng 16t xilanh & 1 tiét dién,
v&i piston dai thi do & 2 tiét dién (trén va dwéi cla piston).

Chinh tam chuyén déng cac khe hé gitra piston va éng 16t xilanh ngudi ta do theo hanh trinh
(man phai va trai) va theo tam cta déng co (mui-lai) cac khe hé gitra con trugt va thanh song song,
gitra con trwot va ranh ngwoi ta do cac phan trén va dwéi cta con trwot (hinh 2).

Cac gia tri khe ho l&p rap ghi vao bang, dung bang nay khi xac dinh df sai Iéch voi tam chuyén
dong cua xilanh. Khi lap dung cac chi tiet chuyén dong khe hé tong gilra piston va ong I6t xilanh can
nam trong gi®¢i han clia nha san xuatva: a+c=b +d.

“Néu nhu khong c6 cac khe hé 13p rap cdia nha san suét cé thé stv dung tiéu chuan néu trong
quy tac khai thac ki thuét cta dong co tau thuy. Theo quy tac nay khe h& hwdng kinh lap rap gitra
piston va ong |6t doi v&i ddng co 2 ki tinh theo cdng thirc:

8 =0,0012.D + 0,02 mm; v&i D - la dwong kinh xilanh.

Khe hé tdng cong gilra con trwot va thanh song song dbi véi dong co nam trong gioi han: | +
f=0,15-0,5 mm. Va khe hé tdng cdng gitra con trwot va thanh song song & hanh trinh I0i ndm trong
gi¢i han: g + h = 0,15-0,5 mm.
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Hinh 2: So’ dé do cdc gid tri khe hé chinh tam chuyén déng cua déng co’
diesel ¢c6 dau chikthdp

Trong nhirng trwdng hop khi chinh tam chuyén déng piston ti vao 1 phia éng I6t xilanh & nhey
khong cé khe hé gitra con trwot va thanh song song hodc & ranh ti, gitra piston va éng |6t xilanh can
dam bao khe hé nhd nhat. Vi tri nhw vay c6 thé xuét hién, vi du chiéu day I&p trang cla gbi con truot
khéng nhw nhau, do sai chiéu day (réng) ctia con truot, do dich tam 16 can piston & chac chi thap...
Trong tat ca cac trwdng hop nhw vay khi con truot bi ép vao thanh song song: (a —I) — 0 hodc (c —
f) - 0, song cling nhw con trwgt v&i ranh ti tie 1a (b — a) — 0 hodc (d — g) — 0, khe hé gilra piston
va 6ng 16t xilanh dbi v&i dong co néi trén khéng nhé hon 0,1-1,2 mm.

Néu khi vi tri ctia piston & BCT va BCD (trwéc ching 30°-35°%) cac khe hé gira piston va éng
16t xilanh thod man yéu cau ki thuat, con cac khe hé & con trot va nhivng thanh song song sé khéng
chiu nhirng yéu cau nay, vi du Ib > Ih ho&c fb > fh thi diéu nay la do viéc chinh khéng ding hoac siét
con trwot vao than thanh ngang khéng dung.

Trong trwéng hop nay can phai kiém tra lai ddu chi thap trén ban méap va loai trir cac nguyén
nhan gay nén do dao con trwot. Sy khong twong trng twong tw & bé mat hwéng kinh, khi gb > gh
(gb < gh) hoac hb > hh (hb < hh) s& xac nhan d6 dao cla ranh trwot. Néu gb < hb, gh > hh hoéc
nguoc lai thi diéu nay chirng té c6 dd dao 1 phia cla thanh ngang dau chir thap, né gay nén do dao
cua piston trong xilanh.
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Dao vé 1 phia cha con truot theo véi tam thudng gay nén do dao tam cta 6 d& dau nhoé bién,
n6 rat khé khéc phuc. Vi khi ddo 1 phia ltc vi tri piston & dwéi va trén sé ludn ludn tdn tai bat dang
thirc: gb > gh va hb < hh hodc ngwoc lai, tire 14 thm ctia thanh ngang va con trwot sé léch vé mdi
hoac vé lai.

Do dao nhw thé khic phuc bang cach cao ra 6 d& dau nhd bién. Do dao & trong mat phang di
qua tam tryc va tam xilanh c6 thé xuét hién khéng nhirng 1a do hau qué dé dao tam 6 d& ma con do
do dao tam cb bién (hinh 3).

ah ak

Hinh 3: So’ d6 do khe hérdoc truc chinh tam chuyén déng cia déng co’
diesel c6 dau chirthap

Néu nhu dang thire khe hé doc tam 6 d& (ah = ak), khe hé doc tam & d& dau to bién khong
bang nhau bh = bk (chiéu day cda cac go va cac goc lwon bac 16t chinh xac nhw nhau vé phia mdi
va lai) thi dieu nay sé chirng té rang dé dao tam 6 d& dau to bién xay ra & mat phang thang dirng.

Do dao nhw vay khac phuc bang cach cao ra 6 d&.

Khi khéng c6 d6 ddo & mdi n6i dau nhé va dau to bién, cac khe hé doc tam gitra chiing vé
phia mdi va lai nhw nhau (ah = ak; bh = bk). Trong trwéng hop chieu day goc lvgn ¢ 6 d& dau to
bién khong nhw nhau (khi khe h& doc tam cia dau nhé bién bang nhau ah = ak), cac khe h& doc
tam ctia n6 sé khong bang nhau (bh = bk).

Béat dang thirc nhw thé cho phép & diéu kién gia tri cia cac khe hd nay twong tng voi cac
yéu cau ki thuat. O trworng hop nguoc lai, ngwdi ta khac phuc khe hé theo yéu cau bang cach nao
goc lwon.

Déi voi viéc xac dinh d6 dao tam cia 6 d& dau to bién trong dat phang nam ngang, trong
lwgng can piston cung con trvot va bién tac dung Ién ) dau to bién, ngwdi ta ndi con trwot trong
céac ranh cla thanh song song, lap 6 d& dau nhd bién va siét cang. Sau d6 do khe h& dwdi goi d&
bién t&r phia mdi va lai. Hiéu gitra cac khe hé chi d6 dao tam cua 6 d& dau to bién & méat phang ndm
ngang. Khéc phuc d6 ddo nay bang cach cao ra & d& dé chinh lai tam.

3. Két luan

Van dé Chinh tam nhém chuyén dong trwdc khi lap rap tang do tin cay lam viéc va kéo dai
tudi tho cta dong co. Cac nghién ctru chuyén sau van dé nay sé lam phong pht thém kinh nghiém
va c6 nhirng hwéng dan cu thé cho qué trinh I&p d&t. T d6 cac nha may déng va slra chiva tau sé
¢6 nhirng quy trinh céng nghé phu hop.

TAI LIEU THAM KHAO
[1] Selutrenco. Stra chira va Iap rap hé théng dong luc tau thiy. NXB Léningrat, 1974.
[2] Quy trinh cdng nghé stra chita cac nha may dong tau Viét nam. 2014.
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NGHIEN Cl’U THIET BI NGUNG TU KIEU ONG LONG ONG SU’ DUNG TRONG
HE THONG LANH.
RESEARCHING A TYPE OF DOUBLE TUBE CONDENSER EQUIPMENT
UTILISED IN REFRIGERATION SYSTEM.

KS. v BUC ANH
Bo mdn Tw déng thay khi - Khoa May Tau Bién

Tém tat
Tim hiéu téng quan vé céc loai thiét bj trao dbi nhiét kiéu éng I16ng 6ng dang st dung phd bién
hién nay dé thay duoc pham vi (ing dung ctia n6 trong thurc té, ttr dé di nghién ctru va xay dung
cac co sé ly thuyét dé tinh toan, thiét ké thiét bj ngung tu kiéu bng Ibng éng dang tron va bng
I6ng 6ng c6 cénh doc than dé tdng cwong kha ndng trao déi nhiét, ndng cao duoc hiéu qua
ngung tu dan dén lam téng duoc ndng suét lanh cho hé théng lanh.

Abstract
This paper presents an overview research of the heat exchange device of double tube type
commonly used now to see the scope of its application in practice, then investigates and
establishes theoretical bases to calculate, design single double tube condenser with no fin and
longitudinal fin double tube condenser to enhance the ability to exchange heat and improve the
condensing effects to increase the capacity of refrigeration system.

1. Pat van dé

Nhu ta biét, trong hé théng lanh thi thiét bi ngwng tu 18 moét trong bén thiét bi chinh, né dong vai
trd hét strc quan trong. Nhiém vu cua thiét bi ngwng tu 1a ngwng tu hoi cdng chat qua nhiét sau may
nén thanh cong chét lanh & trang thai 1dng dé tir d6 cép Idng méi chat séi cho dan bay hoi qua van
tiét lwu. Qua trinh lam viéc cua thiét bi ngwng tu ma kém hiéu qua, sé& lam anh hwéng dén cac yéu
t6 cu thé sau:

- Nang suét lanh clia hé théng gidm, tén that tiét lwu sé ting I1én.

- Nhiét d& cubi qua trinh nén tang, cé thé anh huwdng dén dau boi tron.

- Cong nén tang, md to cé thé bj qua tai.

- Khi ap suét cao lam cho d6 an toan gidm déng thdi ap suét cao ciing tac dong lam ngirng may
nén, van an toan cé thé hoat dong va nhw thé sé& l[am anh huwong dén mai trwéng xung quanh, tham
chi gay doc hai dén co thé con nguoi.

C6 nhiéu loai thiét bj ngwng tu khac nhau, tuy nhién trong khuén khé bai béo nay, téi chi dé cap
dén loai thiét bi ngwng tu 6ng 16ng 6ng st dung trong hé thong lanh.

2. Giéi thiéu tong quan vé thiét bj trao déi nhiét ong Iong éng

Thuc té cho thay rang thiét bj trao dbi nhlet kiéu 6ng 16ng 6ng c6 cau tao rat gon gang do hiéu
qua trao déi nhiét cao, chung c¢é cac wu diém ndi troi sau:

- Thwdng duwoc st dung dé trao dbéi nhiét gitra cac chét 16ng v&i nhau hodc chét 1dng véi moi
chét dang soi hay dang nguwng VOi kha nang trao ddi nhiét I&n.

- Ca hai mbi chét khi chuyén dong qua thiét bi déu chuyen dong déi lwu cwdng birc véi tbe do
rat I1én nén thoi gian dat duwoc yéu cau trao ddi nhiét s& gidm xubng.

- Két cu gon gang, an toan va dé ché tao.

Tuy nhién, céc thiét bi trao ddi nhiét kiéu 6ng 16ng 6ng hién nay chi la cac éng tron cé hiéu qua
thap, it nhiéu con bi han ché, dac biét trong trwong hop ngwng tu méi chét, 6ng tron sé han ché kha
nang ngwng tu ctia méi chat. Mac khac, khi mang ngwng hinh thanh né sé han ché qua trinh trao dbi
nhiét gitra dong hoi va bé mat vat ran. Trong cac hé thong lanh s dung cong chét Freon, hé sb téa
nhiét khi ngung kha thap, vi vay ciing rat can thiét phai co cac bién phap dé nang cao hiéu qua trao
adi nhiét, dac biét la nguwdi ta sé lam canh bén ngoai ctia éng trong dé tang cwong kha nang téa
nhiét v& phia mai chat. Trong thuc té, ta c6 cac loai thiét bi trao ddi nhiét dng 1dng éng cé cac dang
nhw sau:
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Hinh 1. Thiét bj ngwng tu éng 16ng 6ng tron Hinh 2. Thiét bi ngwng tu éng 16ng 6ng dang
hinh vuéng

—-——

T

|

Hinh 3. Thiét bj ngung tu éng 16ng éng dang  Hinh 4. Thiét bj ngung tu éng 16ng éng dang éng
hinh elip X0dn tron

3. Tinh toan thiét bi ngwng tu éng l6ng 6ng

3.1. Thiét bj ngwng tu éng 16ng éng dang thdng loai khéng c6 canh

Chon thiét bj trao déi nhiét kiéu dng 16ng dng néi tiép, 6ng trong dan nwéc co dudng kinh ti 1é
la d2/d1 dworc 1am bang déng c6 hé sé dan nhiét A (W/m°K), 6ng ngoai dwdng kinh D, chiéu dai cta
4ng la I. Tinh téng dién tich truyén nhiét F, hé sé mddun N v& hiéu suét cta thiét bi.

Mol chit vao !

LR T |
- mde ra

L= Al SR R f S — = ] — -

Hinh 5. Ong Iéng éng dang tron

- Tinh Q, t”: theo phwong trinh can béng nhiét:

Q=G,C,.(t,—1t,)=G,C, .(t,—t,) (1.1)
t, =t — C%l (1.2)

- Tinh At trung binh theo so & ngworc chiéu:
_t (tl_tZ)_(tl_tZ)

= . o (1.3)
In (tl — tz)
(tl - tz)
- Tinh a1, a2 theo céng thirc thire nghiém:
. o _ L+t
+ Xac dinh tr, w1 va tr, w2 ’[f1 i (1.4)
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4G,

Tbc d6 hoi cong chét di: W, = o (1.5)
1Y
Téc d6 nuwoc lanh di ® G, 4G, (1.6)
oc dé nwac lanh di: y = = 0 :
f,.p, D" —d3)p,
,d
+ Tinh au: Re, =% (1.7)
Y1
1
> 2 oan . e N _0 21 R 0,8 P 0,43 Prf 4
. : =Y el RGP o1 -
O ché do chay roi u e r P_ € (1.8)
rW
C M
Tl dé suy ra: o, = d_ NUf1 1.9
1

+ Tinh oz: Vi bng mong, A 16n nén coi twt = twz, SUY ra Praz = 3,5.
Buwdng kinh twong dwong cla hinh xuyén D/d: la:

T
4Z(D2 —d?)

4f
dy=—-= =D-d (1.10)
u (D +d)
O ché dd chay réi trong 6ng 16ng:
D\ (pr )¢
Nu=0,017.Re®.Pr>*.| —| .| =—- (1.11)
d, Pr,
A,
T d6 suy ra: o, = d—NUf2 (1.12)
2

3.2. Thiét bj ngwng tu éng 16ng 6ng dang thdng loai c6 canh doc than

Hoi cdng chat cao ap & trang thai hoi qua nhiét tr ctra day clia may nén dwoc dwa vao 6ng
ngoai, théng qua cac bé mat canh sé nha nhiét, ngwng tu thanh 1dng, sau d6 tré nén qua lanh. Do
c6 canh trén bé mat nén no sé tao dong chay rbi, xuat hién cac tam ngwng nén kha nang ngung tu
sé dién ra tét hon.

Hoi méi chit vao B B-B
MNude ra

=

\

B, L)
Canh doc thin . P
Long mdi chit ra

Hinh 6. Thiét bj ngwng tu éng |6ng éng c6 canh doc than

MNurde vao

~ Do c6 canh doc than nén bé mat trao ddi nhiét lon, kha nang trao di nhiét I6n, c6 kha nang
tao roi nhwng khéng can dong chuyén déng clia cong chat.
Tinh toan . . )
- Xac dinh hé so6 truyén nhiét k cla thiét bi ngwng tu:
_ Qy _ G, .C, At _ G.q,
F.At F.At F.At
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- B6 chénh nhiét d6 trung binh logarit:

(t, —t)—(t, —t;)

At = —= (1.14)
n (tl - tl)
(tz o tz)
- Xac dinh lwong nhiét trao ddi cla thiét bi ngwng tu dng 16ng éng c6 canh:
q = bt / 1.15
| 1 1 r, 1 (W/m) (1.15)
In2+——
2nno,  2nAh 1, oLk,
4. Két luan

Thiét bi ngwng tu éng 16ng dng, déc biét 1a dng 16ng éng cé canh cé két ciu hét strc nhd gon
ma hiéu qua trao ddi nhiét lai rat cao.

V&i cing mét cong suét lanh nhw nhau, thiét bi ngung tu dng 1dng dng cé canh cé dién tich trao
ddi nhiét nhd hon va hé sbé tdéa nhiét déi lwu a Ién hon so véi thiét bi ngwng tu kiéu éng I6ng dng
tron.

So v6&i loai thiét bi ngwng tu kiéu dng Idng dng tron thi loai thiét bi ngung tu kiéu éng 16ng 6ng
¢6 canh c6 kha nang tao réi rat manh va tao ra nhirng tdm ngwng trong qué trinh chuyén pha nguwng
tu dang nhiét déng ap, cho nén né cé kha nang trao doi nhiét rat tot, tang cuong kha nang ngung tu
clia méi chat lanh trong khéng gian hinh xuyén cta bng léng 6ng, gép phan nang cao nang suét lanh
cla hé thong lanh, tdng hiéu suét lam viéc, diéu dé ciing c6 nghia la gép phan vao viéc gidam gia
thanh san pham.
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WORK ORGANIZATION ON BOARD AND REMARKS TO BE BORNE IN MIND
FOR NIST’S CADETS

Dr. NGUYEN TUAN ANH
Fluid Power Automation — Marine Engineering Faculty
Abstract

The training ship GINGA MARU belongs to the National Institute for Sea Training (NIST) —
Independent Administrative Institution — Japan. Through actual sailing of the training ship,
cadets are expected to acquire not only understanding and skillfulness in ship operation that
are indispensable for ship’s officers, but also awareness of leadership, mental/physical
strength and behavior that are essential for work on board.

This paper is written based on the author’s real experience onboard the training ship GINGA
MARU as marine engineering instructor trainee from Jan 6™ 2016 until Feb 1st 2016.

Keywords: Ginga Maru, training ship, NIST

1. Introduction of the Ginga Maru.

Ginga Maru was built in 2004, as a substitute ship “The third Ginga Maru” to take the place of
the second Ginga Maru. She was equipped with Integrated Bridge System (IBS), a joystick control,
ship handling simulator, a low-pollution engine and other eco-friendly technologies, aiming at a safe
navigatiion and efficient training.

Table 1. Particulars of the T.S. Ginga Maru

Particulars Ginga Maru

Registration Tokyo

Builder Mitsui ES

Date of Launched Dec 12, 2003

Date of Service Jun 15, 2004

Call sign JFFP

Navigation Area Ocean going

Gross Tonnage 6,185 GT

Length OA / BP 116,40/ 105,00 m

Breadth 18,00 m

Depth 10.50 m

Main Engine 2 cycle Diesel

Output 6,600 kW / 8,980 PS
Figure 1. The T.S. Ginga Maru Fuel on board 1612.8 kL

Max / Nav speed 20.5/18.65 kt

Cruising range 11,000 miles

Complement / Cadet | 246 / 180 persons

2. Work organization on board
2.1 Crew

Every ship has a company of working people as “Crew”, officers and ratings, the number of
which is strictly prescribed by a national law/regulation depending on the ship’s size, cruising range,
purpose, etc. The complement of crew, headed by Master, jointly takes responsible jobs for the safe
navigation and the secured shipment of passengers and cargoes.

2.2 Work Organization
The work organization on training ship is shown below.
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Officers ==—— Q. Ratings

Chief Officer i Boatswain
_ — 1 st Officer — Carpenter
Ser'-:!a?.rrigpa:tci.:.issml —— 2nd Officer —— Deck Store-
— Jr. 2nd Officer | keeper
— Jrd Officer | [ Quartermaster
— Jr. 3nd Officer — Sailor
|
|
Chief Engineer - 1 st Engineer Mo. 1 Qiler
_ — Jr. 1 st Engineer | ™ Engine Store-
Senmr_Prcrf_esscrr, —— 2nd Engineer | keeper
Engineering ] .
Master —— Jr. 2nd Engineer = Oiler
—— Jrd Engineer | — Assistant Oiler
— Jr. 3rd Engineer I
Chief Radio Officer
—— 2nd Radio Officer I
— J3rd Radio Officer
Purser i Chief Steward
— Assistant Purser — Second Steward
— Jr. Assistant Purser — Stewand
|
|
Doctor : Nurse

3. Remarks to be borne in mind
Welcome aboard!

On being received by Master you are now a cadet on the training ship of National Institute for
Sea Training (NIST), Japan, to start your onboard training for the period designated.

It is probably impossible to find a nation without enjoying, directly or indirectly, the benefits of
shipping that is the most vital and indispensable means for transportation of people and various
goods. The advantage of shipping will be eventually fulfilled as far as the sea transportation is safe
and sound. In this context, it is totally obvious that seamen play a very important role in the reliable
shipping.

As a potential cadet you must well understand this fact and be proud of being related to the
significant industry. Future execution of safe navigation worldwide will solely depend on the capability
you are going to accomplish during your cadetship.

So, study and work hard!!

3.1 Safety and environment

Safety means safeness in physical as well as mental condition. At the same time, we must
pay the utmost attention to preserve the earth’s environment. As various hazards are here and there
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inboard, you should be well aware of and accustomed to how members on board a ship skillfully
behave themselves to avoid those mishaps/accidents or to be as much away as possible from them.
(1) For your own and ship’s safety
Careful and attentive behavior is required to maintain the safety for yourself and for the ship’s
sake. Every shipboard society — one Japanese is not the exception — keeps and follows quite a few
kinds of customary behavior traditionally formed, some of which focuses on the safety.

Ron’t.de.what.you.are.teldnetio.dol

Notwithstanding the safety for your sake is, in any case, heavily attributed to your own
responsibility, you should note that any of your manners may sometimes affect other people’s safely.

The training ship you are on is alive: the ship is not only a floating campus but a community
place which many colleagues share. Actual and running equipment and machinery are simultaneouly
used for traning and daily living. Any mishandling may cause fatal damage to the ship operation.

(2) For cleaner seas

There is common understanding in the recent years that the earth’s natural environment has
been deteriorated mainly because of various kinds of pollution. Our planet is so vulnerable by nature
that we must make every effort to stop the deterioration, to preserve to ecology and even to recover
the natural resources. As for a ship moving on the global open oceans, shipboard attention and
measures must be drawn not to pollute the sea and the sky. Handling of oil and exhaust gas from
ships are kind of great concern worldwide. Investigation and research through field experiments are
presently under way for the ultimate goal.

Even a little thing by an individual on board a ship can contribute to the same purpose: that is,
observation of the clever way of waste-disposal, according to the international convention of
MARPOL.

3.2 Aims of sea training

At all times you must be well aware of being on the final stage of your traineeship to become
a merchant marine officer, who is densely responsible for the total safety of the ship’s operation.
Your proficiency as a ship’s officer depends on how you seriously face the training now you receive.

Meanwhile, worthy to be noted is that the training on NIST ships primarily concentrate on the
basic and standard techniques for a ship’s navigation and operation. Therefore, even after this
shipboard training you must keep receiving guidance on individual commercial vessels to reinforce
you knowledge and skill specifically in terms of cargo handling.

4. Conclusion.

To make the best use of our onboard training, cadets must first correctly realize and
understand the aims of onboard training.

This training is designed to provide cadets with basic practice in the ship operation based on
its knowledge acquired at nautical schools, college and university in Japan.

REFERENCE
[1] National Institute for Sea Training “Onboard Training Manual”, 2015.

[2] National Institute for Sea Training “Cadet’s Companion to Training-Ship Training”.
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BOI TRON XY LANH TREN DONG CO UE HANG MITSUBISHI

MITSUBISHI UE ENGINE CYLINDER LUBRICATION
Ths. NGUYEN THANH PHONG
Céng ty Van tai bién BDéng Long - Trwong PH Hang hai VN
Tom tat
Bai bao gidi thiéu huwéng dan va khuyén céo cta hdng Mitsubishi khi lira chon loai ddu va xéac
dinh lwong dau béi tron trén cac ddéng co UE cua héng.

Abstract

The article presents guidances and recommendations for selecting cylinder oil type and
determining the oil feed rate on Mitsubishi UE engines

Keyword: UE/ UEC engine, cylinder oil feed rate.
1. Muc dich cua boéi tron xy lanh

Cac dong co UEC st dung loai dau xy lanh cé dd nhét SAE 50 cép vao cac bé mét trwot gitra
séc mang va so mi xy lanh. Ngoai viéc ngan ngtra viéc tiép xuc trwc tiép kim loai véi kim loai gitra
cac séc mang va so mi, dau xy lanh con cé nhiém vu 1am sach bé méat so mi va trung hoa axit sulfuric
sinh ra b&i thanh phan lwu huynh trong nhién liéu chay két hop véi nuwéc. Do d6, dau xy lanh can
phai c6 tinh chéat &n dinh,dé c6 kha nang duy tri mang dau trong diéu kién ap suét cao, nhiét do cao
va tbc dd lwu dong cua khi xa cao. Dong théi dau xy lanh phai cé kha néng phan tan theo chiéu dai
so' mi, rlra sach bé mat trong diéu kién ap suét cao. Luu lwong cla dau béi tron so' mi va chi sb
kiém tdng TBN/ BN (Total Base Number) phai dap (rng cac yéu cau ndi trén.

2. Xac dinh lwu lwong dau béi tron

Lwong dau béi tron dwoc xac dinh dwa theo dién tich ving can bdi tron va lwong nhién liéu
can trung hoa thanh phan lwu huynh. Trwdc day, cac dong co cén clr theo dién tich nay, tuy nhién
cac vé sau va hién nay, lwong tiéu thu dau bdi tron xac dinh theo tai ciia dong co. Cac dong co UE
trwdc day, lwu lwong dau xy lanh xac dinh theo tai thue té clia ddng co. Do nhiéu déng co c6 cong
suét thAp hon, nén hién nay, cac ddng co nay xac dinh lwvu lwong dau xy lanh theo cong suét thiét
ké I&n nhét (P1). Ly do cho viéc thay déi nay xuat phat tir thwe té réng dién tich vé mat tiép xuc gitra
so' mi va cac séc mang khong thay dbi khi tdc do hay céng suat ddng co gidm. Gia tri lwu lwong dau
béi tron dwoc kiém nghiém qua cac phan tich tir thyc té & 1.0 g/PSh (tinh tai P1).

3. Xu hwéng giam tiéu thu dau béi tron xy lanh
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Hinh 1 Pé thj theo dé6i thay déi Iwu Iwong déu xy lanh trén déng co UE
Déi vai cac nha khai thac va chd tau, gidm tiéu thu dau béi tron dong nghia voi viéc giam chi
phi. Tuy nhién, néu lwu lwgng dau boi tron xy lanh qua thap, cac séc mang va bé mat so mi co thé
mai mon va&i toc d6 nhanh hon do thiéu boi tron hoac chat trung hoa axit, twong tw nhw trwong hop
st dung nhién liéu co chat lwgng thap. Hau qua tat yéu la phai thay thé cac chi tiét trwdc thdi gian
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dinh ky, 1am tang chi phi nhiéu hon bao gém chi phi vat tw va chi phi tri. Do d6, gia tri 1.0 g/PSh can
dwoc duy tri hodc & mirc cao hon. Nghién clru trén mét sb ddéng co UE véi lvu lvgng dau xy lanh
& 0.84 g/PSh cho thdy chwa co bat thweng gi. Tuy nhién, cac dong co UE muén thay ddi vé gia tri
nay phai tuan thd nghiém ngat cac diéu kién vé chat lwgng nhién liéu, diéu kién lam viéc, cac gioi
han cdng tac.

4. Piéu chinh tiang lwu lwong dau xy lanh

- Trong chuyén hanh hai dau tién khi r&i nha may hodc ngay sau khi thay séc mang hoédc so
mi xy lanh. Sau khi kiém tra trang thai bé mé&t so' mi thda mén, lwu lwong dau xy lanh cé thé diéu
chinh gidm vé gia tri théng thuong.

- Khi s dung loai nhién liéu c6 chat lwong qua kém: Thuc té cho thay rang viéc xac dinh chat
lweng nhién liéu trén tau rat kho tién hanh, tuy nhién, cac théng sbé ctia bén cap dau ciing can phai
duogc xem xét trede khi nhan va st dung. Trong trwdng hop st dung nhién liéu cé chat lvong kém,
can phai tang lwvu lwong dau xy lanh dé ting bé day clia mang dau béi tron va cai thién kha nang
trung hoa. Can tranh sir dung cac loai nhién liéu cé chat lwong thap trong giai doan chay ra dong
co.

- Khi tai ho&c md men bi dao ddng manh: Cac dong co hodc tau nhiéu tudi khi hoat déng trong
diéu kién bo, gié co thé gap phai dao dong manh vé tai hodc mé men ma cé thé dan dén méat dau
xy lanh trong mét khoanh khac ngén.

- Khi hoat ddng gan cang hoéc trong cang: Khu vic nay, déng co phai hoat dong véi toc do
thay déi I&n va lién tuc, trong giai doan nay can thiét phai tang lwong dau béi tron xy lanh. V&i cac
dong co UE, thay ddi nay duwgc thuc hién thong qua can diéu chinh trén cum bom dau béi tron so
mi. Khi dong co & ché d6 hanh trinh day tai lai chuyén vé nhw ban dau.

- Khi phat hién mai moén 16n & séc méng va bé mat so mi: Khi d6, khi xa c6 thé lot qua khe hé
gitra so' mi va xéc mang, lam bay hoi dau béi tron. Khi phat hién sw cb trén, thay thé cac phan hw
héng nhanh chéng nhét cé thé, tuy nhién trong tinh hubng rng phé tirc thi cé thé tang lwong dau
boi tron so' mi, nhung can phai theo d&i c&n than tinh trang déng co va xy lanh do.

5. Hwéng dan xac dinh lwu lweng dau xy lanh cho déng co UE

(g/ PSh)
1.8

1.7

(P1 conversion)
Cylinder oil feed rate qp4
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Hinh 2 Quy trinh diéu chinh Iwong diu béi tron xy lanh theo thoi gian hoat dong
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Hinh 2 (trich t hwdng dan van hanh déng co UEC mdi) vi du vé quy trinh diéu chinh giam
lwu lweng dau xy lanh. Cac déng co cii c6 thé 4p dung theo cach twong tw, nhung can phai tham
khao hwéng dan riéng co trong sach hwéng dan st dung. Vung mau xanh (bao béi dwdng nét dam)
la vung dwoc chi dinh hoat déng binh thwdng dwa trén két qua tlr qua trinh khai thac thuwc té. Vung
mau vang (nét dit) cho phép dong co hoat ddng nhwng phai thda man moét sé diéu kién. Khi giam
lwu lwong dau xy lanh, can phai d&c biét chu y dén tinh trang séc méng va bé mat so mi.

6. Hiéu chinh lwu Iwong dau xy lanh theo gia tri quy déi & MCO (P1)
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Hinh 3 Quy déi Iwu Iwong déu xy lanh thuc té va theo P1

Tw cot gia tri tai thuc té, ndi dworng thang véi gia tri 1.0 g/PSh (gié tri tinh theo P1), cét dwdng
thang dirng & gitra tai mot diém. Nbi diém nay véi diém xac dinh hé s K (%), dwong nay cat cot lwu
lwong dau xy lanh thyc té tai dau thi d6 la gia tri lwu lwong dau xy lanh thuc té can st dung trén
dong co.

Cong thue xap xi nhu sau:
Upy =0a </ B)x Ky (g/PSh)
Qa : Lwu lwong dau xy lanh thye té (g/PSh)

N, (CMCR)
N, (P1)

Kn: Hé sb suy gidm dwoc tinh theo cong thire Ky =

Ne (CMCR — Contracted Maximum Continuous Rating): Téc d6 déng co & 100% tai clia déng co
(rpm)

Ne (P1/ MCR — Maximum Continuous Rating): Téc dd dong co' & 100% tai tinh theo P1 (rpm)
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2/3
. s .1 L
S Hé so lwu lwong dau xy lanh & tai thanh phan — =| —
p 100

V6i L 1a tai thwe té cha dong co (%)
Xac dinh lwu lwong dau thye té:

Can cl theo két qua t lwu lwong ké hodc murc trén két dau xy lanh, chung ta xac dinh dugc
lwong tiéu thu tinh theo lit/ ngay. T gia tri nay nhan véi ty trong cia dau va tinh trong thoi gian 1
gi®, ta xac dinh dwoc lwong tiéu thu tinh theo [g/h]. Néu do dwoc cong suat clia ddng co hodc tinh
toan twong dbi cé thé tim ra lwu lwong dau xy lanh tinh theo [g/PSh] ho&c [g/kWh].

7. Két luan
Lwa chon dung loai dau bai tron xy lanh va xac dinh chinh xac Iu’u, lwong bodi tron khong chi dam
bao tinh trar)g ky thuat cia bé mat so mj xy lanh, séc mang, tinh chat trung hoa axit sufu~lric njé con
gop phan tiét kiém chi phi do tiéu thu dau béi tron. Tuy nhién, mét sai s6t nhd cé thé dan dén kha
nang hu hong hoac gia tang cac chi phi vat tw, bao dudng. Kiém tra dinh ky tinh trang séc mang,
so mi dé cé diéu chinh can thiét, dac biét sau khi thay méi cac chi tiét trén.
TAI LIEU THAM KHAO

[1] Mitsubishi Heavy Industries, Ltd, Akasaka Diesel Limited, Technical Information, Cylinder
Lubrication.

[2] Ap dung kiém tra trén tau Vimaru Pearl.
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HE THONG LANH CONTAINER

CONTAINER REFRIGERATION
THS. NGUYEN CHUNG THAT

, B6 mon Tw déng thady khi - Khoa May Tau Bién
Tom tat

Ngoai cac hé théng lanh trén tau hay gdp nhw hé théng diéu hoa khong khi trung tam, hé
théng may lanh thuc phdm, hé thdng diéu hoa budng diéu khién may thi hé théng lanh
Container trén céc tau Container ngay cang tré 1én phé bién trong qué trinh van chuyén hang
héa déng lanh di khap thé gidi. Bai bao xin giéi thiéu vai nét so bd vé hé théng lanh Container
ctia mét sé hang ndi tiéng hién nay.

Abstract
Together with common refrigerant systems on ship such as central air conditioning system, air
conditioner in engine control room and provision system, container’s refrigerant system on
container ship grows in popularity and plays an increasingly important role in transporting
many kinds of cargo among countries. This article presents several striking features of
container refrigeration of some well-known manufacturers.
1. M& dau

Ky thuat lanh bat dau tir may ngan ndm trwée, so khai vai viéc dung bang, tuyét dé bao quan
thwe pham, tron mudi vao nwéc da dé gitk lanh tdt hon, trai qua nhiéu thé ky k¥ thuat lanh ngay nay
da phat trién vwot bac véi nhiéu hé théng lanh ra doi. Twr kho lanh ¢é dinh dé& bao quan trong nganh
cbng nghiép san xuét ché bién thwc phdm, nganh cdng nghiép san xuét va bao quan thudc, nganh
cbng nghiép hoéa chéat,..dén kho lanh di ddng cho nganh logictics bdo quan, van chuyén hang héa
thwe phém doéng lanh va kho lanh di ddng thuwong dugc goi la container lanh.

Ra doi sau kho lanh cb dinh, nén container lanh dwoc ké thira nhitng diém manh cla hé
thdng kho lanh ¢é dinh tir d6 phat trién thanh nhivng wu diém cda riéng minh.

Chung loai: Container lanh c6 nhiéu loai v&i nhidu kich thuwéc khac nhau tlr container lanh
10 feet, container lanh 20 feet, container lanh 40 feet, cho dén container lanh 45 feet. T d6 tao ra
dwoc nhiéu sy lwa chon phi hop véi lwgong hang héa cta khach hang.

Két cau: Container lanh dwoc ciu tao v&i bd khung thép inox vikng chéc, vach, néc, san duwoc
céu tao 3 lép, véi 16p ngoai cung bang nhdém hodc thép khéng ri, & gitra 1a 16p PU cach nhiét day
60mm cé ti sb nén cao, trong cung la I1&p inox c6 dap séng téng cirng, vat liéu inox dam bao vé sinh
an toan thuc phdm cho hang hoa.

Chi phigidthanh: Container lanh c6 gia thanh phu thudc vao kich thwéc container, container
c6 kich thwéc I&n thi gia thanh Ién. So véi chi phi dau tw xay dwng 1&p dat kho lanh ¢ dinh thi chi
phi gia thanh cta container lanh thap hon rat nhiéu.

Van hanh: Container lanh dwoc van hanh bang hé théng lanh dwoc goi la Group lanh ti
nhidu nha san xuat may lanh uy tin nhw Daikin, Carrier, Mitsubishi, Thermoking. Phwong phap lam

lanh gian tiép bang quat lanh véi dai nhiét do rong tir +30°C dén -30°C phu hop véi nhiéu loai hang
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héa khac nhau tr rau ci qua chay nhiét d6 dwong, dén thit cA chay nhiét d6 am. Hé théng Group
lanh 1a khéi khép kin, diéu khién hoan toan tw déng bang board diéu khién, khach hang dé dang thao
tac thay dbi nhiét & mong muén. Do la hé théng khép kin nén viéc hw hdng réat it xay ra, do d6 chi
phi bao hanh, stra chiva thap.

Linh hoat: Container lanh dwoc thiét k& véi muc dich chinh [am kho lanh di dong, do d6 no
rét linh hoat trong viéc di chuyén qua nhiéu dia diém khac nhau. Container lanh thuéng dwoc van
chuyén bang romooc phi hop véi kich thwéc ctia né, vi du container lanh 40 feet dwoc van chuyén
béng romooc 40 feet. D& van chuyén container lanh cé hang héa can bao quan thi trén romooc sé

dwoc gan thém may phat dién 3 pha.

e |

Romierd
PRIVMES//

Hinh 1. Hé théng lanh Container cda hang Hinh 2. Hé théng lanh Container cda hang
Carrier Thermoking

Hinh 3. Két cdu bén ngoai cua hé théng lanh Hinh 4. Két cdu bén trong cda hé théng lanh
Container Container

2. So d6 hé théng lanh Container

2.1. Sordé hé théng lanh Container str dung may nén ban kin

Hinh 5. Sor d6 hé théng lanh Container sie dung may nén ban kin
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May nén hut hoi cdng chét tir dan bay hoi, sau d6 nén va day vao dan ngwng. Tai dan ngwng
cobng chat dwoc lam mat bang gi6 do quat Iwu thédng qua dan. Coéng chét nha nhiét, ngwng tu héa
ldng va dwoc chira & binh chira. Céng chat Idng qua van cép ldng va phin loc truéc khi téi thiét bi
trao ddi nhiét. Sau thiét bj trao ddi nhiét, cong chat dwoc cip vao van tiét lwu, tai van tiét lwu xay ra
quA trinh tiét lwu lam gidm &p suét tir Pk xubng Po (Pk: ap suét ngwng tu, Po: 4p suét trong dan bay
hoi). Céng chét trong dan bay hoi nhan nhiét ctia hang hoéa trong khéng gian can lam lanh séi, bay
hoi. Hoi céng chét sau dan bay hoi dwoc dwa qua thiét b trao ddi nhiét trwdc khi héi vé& may nén,
hoan thanh mét chu trinh kin.

2.2. Sordé hé théng lanh Container gidi nhiét bang gi6 s’ dung may nén kin
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comBo
ETS1 AND2
S

VALVE

Hinh 6. So' d6 hé théong lanh Container gidi nhiét bang gié st dung may nén kin

May nén hut hoi cdng chét tir dan bay hoi, sau d6 nén va day vao dan ngwng. Tai dan ngwng
codng chat dwoc lam mat bang gié do quat lwu théng qua dan. Céng chat nha nhiét, ngung tu hoa
Idng va dwoc chira & binh chira. Céng chét 16ng qua van cép 16ng va phin loc trwdc dwoc qué lanh
tai thiét bj trao déi nhiét. Sau thiét bi trao ddi nhiét, cong chat dwoc cap vao van tiét lwu, tai van tiét
lwu xay ra qua trinh tiét lwu lam gidm ap suét tr Pk xubng Po (Pk: &p sudt ngwng tu, Po: ap suét
trong dan bay hoi). Céng chét trong dan bay hoi nhan nhiét ctia hang héa trong khéng gian can lam
lanh s6i, bay hoi. Hoi cong chéat sau dan bay vé ctra hat may nén, hoan thanh mét chu trinh kin.

Coéng chéat 16ng sau phin loc dwoc trich moét phan qua van dién tlr, van tiét lwu dé phun vao
thiét bi trao ddi nhiét nham tiép tuc lam mat céng chét 16ng trwdc khi cap dén van tiét lwu va dan bay
hoi.

2.3. So'd6 hé théng lanh Container gidi nhiét bang gi6 va nwéc siedung may nén kin

EVAPORATOR e ETs1AND 2

G I

le

CONDENSER %

=3
E LQUID  SUGTION

Hinh 7. So' dé hé théng lanh Container giai nhiét bang gié va nwét sirdung may nén kin
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Sau dan ngwng, cdng chat dwoc dwa vao binh ngwng tu. Binh ngwng tu nay dwoc lam mat
béng nwéc, nwéc chuyén dong bén trong cudn éng, trong khi cdng chat nha nhiét cho nwéc va
ngung tu bén ngoai cudn 6ng. Ngoai ra, binh ngwng ciing cé chirc nang dé chira céng chét.

Nhirng hé théng dwoc trang bi ro' le ap suat nwdc 1am mat thi khi ap suat nwdc lam mat dat
duoc gia tri dat & trén ro le thi ro le nay tw déng ngat quat gié cha dan ngwng. Ngwoc lai, khi 4p
suéat nwéc lam mat nhé hon gia tri dat trén ro le thi ro le tw dong dwa quat gi6 cGa dan ngwng vao
hoat déng.

3. M6t sé thiét bi chinh trong hé théng lanh Container

3.1. May nén

Trong hé théng lanh cta Container, cé nhiéu loai may nén cta cac hang khac nhau nhung
duwoc st dung phd bién nhat d6 la may lanh dwoc san xuét bdi Carrier, DaiKin, Mitsubishi,
Thermoking, Starcool vé&i ciing mét cong suét chung la 7.5HP. C4c loai may nén chi yéu duoc trang

bi cho hé théng lanh Container 1a may nén ban kin Piston va may nén xoan éc.

= Zubehtr / Accessories | Accessoires
i

Hinh 9. Két c4u may nén ban kin cda hing GEA-Dirc
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Hinh 12. Két c4u bén trong va bén ngoai cuamay  Hinh 13. Két c4u bén trong va co cau giam tai
nén xoan éc ctia may nén xodan éc
3.2. Dan ngwng tu (dan néng)
La thiét bj trao ddi nhiét, trong d6 cong chat trao nhiét cho chét lam mat (khong khi, nuwéc) dé
tr& thanh hoi bdo hoa, réi nguwng tu hoéa 1dng.
Dan ngung trong hé thdng lanh Container thwéng dwoc lam tr cac cum éng bang déng cé
canh tan nhiét bén ngoai, dwoc ldam mat bang khong khi do quat gi6 thdi qua. Cac cum 6ng nay

duoc bd tri bén ngoai, phia dau ctia Container.
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Hinh 14. Dan ngwng tu cta hé théng lanh Container
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3.3. Dan bay hoi (dan lanh)

Dan bay hoi la thiét bj trao déi nhiét, trong d6 céng chét 16ng & &p suét thap nhan nhiét cda
maéi trwdng can lam lanh dé soi va bay hoi. Méi trwéng can lam lanh do trao nhiét cho céng chét nén
lanh di.

Hinh 15. Dan bay hoi cua hé théng lanh Container

3.4. Van tiét lwu
La thiét bi dé diéu chinh lwong cdng chét 16ng cap vao dan bay hoi theo dd qua nhiét cta hoi
cbng chéat ra khéi dan, hay chinh xac hon la theo hiéu nhiét do gitra nhiét do ctia hoi cong chat qua

nhiét ra khai dan bay hoi va nhiét dé séi ctia cong chat trong DBH.

Hinh 16. Van tiét Itu tw dén can bang ngoai cda hang Danfoss
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Hinh 17. Két c4u bén ngoai va bén trong cda van tiét lteu dién tir - hang Danfoss
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3.5. Thiét bj qua lanh

Thiét bi qua lanh thwc chét 1a mét thiét bi trao dbi nhiét nham muc dich tang hiéu suét cho hé

théng trong qua trinh hoat dong.

Hinh 18. Két c4u bén ngoai va bén trong cda thiét bj qua lanh

Trong hé théng nay, mét phan céng chét 16ng sau phin loc dwoc trich dwa vao thiét bj trao ddi
nhiét dang tAm théng qua van tiét lwu. Tai thiét bi nay, cong chét 1dng va hoi am (sau van tiét lwu)
dwoc ngdn cach bdi cac tAm trao déi nhiét dang tAm c6 két ciu lwon séng. Cong chét 16ng va hoi
4m chuyén ddéng song song, ngwoc chidu nhau. Cong chét 16ng nha nhiét, con hoi Am nhan nhiét
s6i, bay hoi.

4. Két luan

Hé théng lanh trong Container lanh déng mét vai trd quan trong trong viéc dam bdo hang hoa
khéng bi huw hdng qua trong qua trinh van chuyén va bao quan. Viéc hiéu va ndm rd céc thiét bi ciing
nhw hé thdng gilp ngu®i quan ly va van hanh dat hiéu qua cao trong qué trinh khai thac nhirng
Container lanh nay.

TAI LIEU THAM KHAO

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

[2]. www.carrier.transicold.com
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GA LANH R407C - THAY THE CHO GA R22
R407C — AN ALTERNATIVE REFRIGERANT FOR R22

THS. VO ANH TUAN
Bo mdn Tw déng thay khi - Khoa May Tau Bién

Tém Tat
Bai béo chu yéu gi6i thiéu vé ga lanh R407C, so sénh mét sb dac diém chu yéu va dua ra quy
trinh thay thé ga lanh. Hé thong sau khi chuyén déi sang st dung céng chét lanh méi R407C ¢
khé néng tao ra hiéu qué lam lanh va hiéu suét tuong tw R22 twong thich voi nhiéu loai dau béi
tron. Trong qua trinh chuyén doi it phai thay thé céc thiét bj quan trong khac 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 refrigerant. 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.
1. Ga lanh R407C
1.1. Giéi thiéu chung
R407C 1a ga lanh quan trong thudc nhém khéng déng séi, nhiét do séi thwong -43,9°C. Thanh
phan ga R407C gém c6 R32/R125/R134a vai ty & vé khdi lwong 1a 23/25/52%, do trwot nhiét d6
khoang 7K. D6 trwot nhiét do nay thay dbi Ion khi hé théng bi ro ri. Khi hé théng dung R407C bi ro
ri, cac chat d& bay hoi sé bj ro ri nhiéu hon dan dén thanh phan khéi lwong cta hén hop thay déi.
Do d6, hé théng phai dwo'c nap maéi toan bd ga lanh & dang Idng khi bi ro ri ga.
Thanh phan ctia R407C gdm cac chét chay va khéng chay nhung vé toéng thé thi R407C la
chét khéng chay. R407C bén virng héa hoc va khong &n mon vat liéu ché tao may.
1.2 Pac tinh nhiét déng
Xét vé d3c tinh nhiét dong, R407C cé nhiéu diém twong déng véi R22 so véi nhiéu loai ga
lanh khac. O’ nhiét d6 ngwng tu 38°C, R22 cao hon ga 407C khoang 1,44% nhung lai thap hon
18,42% so v&i ga R404a. O cung nhiét do, ga lanh c6 ap suét ngung tu cang cao, hé thdng cang
phai ctrng virng hon. Piéu nay lam ting chi phi, tdng gia thanh san phadm. Déi vai ga lanh thay thé,
ap suét cao hon lam cho hé thdng mét an toan hon , ty sé nén tang, céng nén tang, may lam cho
may nén lam viéc & tinh trang qua tai,vv.....
Ngwoc lai, néu & cung nhiét d6, ap suat ngung tu cang nhé sé& dan dén nang suat hé théng
s& giam dang k&, tham chi rat nhé. D& hé thdng lam viéc dwoc can phai cé sw thay ddi phan I6n cac
thiét bi c6 trong hé thdng can thay thé.
1.3. Kha ndng twong tiac véi mét sé6 loai dau béi tron
Tuy theo tirng loai ga lanh, kha nang hoa tan gitra dau bdi tron va ga lanh c6 thé 1a khéng hoa
tan v&i nhau, hoa tan v&i nhau hiru han va hoa tan v&i nhau vb han.
Céc hé thdng lanh st dung R22 thwdng dung dau béi tron la ddu khoang cé thanh phan chinh
la Naphten. Khi chuyén dbi sang ga lanh méi phdi ndm duogc cac déc tinh dau béi tron nhw kha
nang twong thich véi ga lanh va vat liéu cé trong hé théng, dd nhét, kha nang hoa tan, ...

Aniline Point Test (ASTM-D611-07) - Test for Solvency Power of olls/petroleum
products. Lower aniline point stranger power

80

100% Mineral Oil E———
Stronger

: N
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Aniline Point (C)
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Hinh 1. Méi quan hé giira diém Aniline v&i thanh phan khéi Iwong cia POE trong hén hop dau béi tron
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Théng thwdng, khi chuyén déi ga lanh CFC, HCFC sang HFC thwdng phai thay dau khoang,
dau Alkyl benzen (AB) sang dau Polyol ester (POE). Tuy nhién khong thé loai bé hoan toan dwoc,
lwong dau khoang con lai cho phép sau khi thay thé khodng 5%. Dau POE la diu téng hop c6 tinh
tay rlra cau can tét nhung lai c6 nhugc diém 1a kha nang hap thu hoi dm I1én, gia ca cao hon so véi
dau khoang. Kha n&ng lam viéc ctia hén hop 2 loai dau bdi tron MO/ POE trong hé théng lanh duoc
mé ta trong biéu dd (hinh 1). Diém Aniline cang thap, kha ndng lam viéc cta hén hop cang tbt. Trén
do thi ta thay,POE la dau béi tron lam viéc tét nhat véi HFC.

Khi ham lwgng POE trong hén hop gidm, kha nang lam viéc cta hdn hop dau gidm. 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 cé trong thanh phan.

2. Chuyén dbi ga lanh cho hé théng sir dung ga R22
2.1. So sdnh nang suat Iam lanh cta ga R407C va R22

Déi voi didu hoa khong khi, nhiét o s6i trong dan bay hoi twong déi cao, thwdng trong khoang
1 + 8°C. Trong khoang nhiét dd nay nhiét &n héa hoi ctia R407C so véi R22 khéng khéng khac nhau
nhiéu.Tham chi, nhiét &n héa hoi ctia R407C con cao hoi R22 mét chut.

Khi thay loai ga lanh c6 nang suét lam lanh twong dwong thi nang suét Iam lanh cta hé thdng
sau khi thay thé ga lanh m&i sé cho néng suét lam lanh cang gan véi ga lanh cii. Do d6, xét vé nang
suét 1am 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 cltia nang suét [am lanh khi chuyén di ga lanh, ta xét
sw thay ddi cla viéc chuyén ddi ga trén hé théng mé phdng clia phdn mém Coolpack clia trweéng dai
hoc k§ thuat Ban mach. Day 1a phan mém xay dwng d& mé phdng va phan tich hé théng dé tim ra
cac phwong an tdi wu cho viéc thiét ké hé thdng lanh. Phan mém dwoc phat trién trong giai doan tir
nadm 1999-2001 va né twong dbi dé st dung.

et EES Distributable C:\program files (x86)\coolpackieescooliools\pack Bexe "5 EES Distri CAprogram files < Bext
BG File Edit Search Option: Calculste Tsbles Plot: Windows Help B File Edt Search Option: Caleulste Tab Vindows  Help
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Hinh 2. Cac théng sé ky thudt cua hé thong khi st dung ga lanh R22 (a) va R407C (b)

Hai tro'ng hop st dung hai loai ga khac nhau cho nang suat khac nhau va hiéu suét lam lanh
khac nhau. Hé théng s dung ga R22 cho nang suét va hiéu suat lam lanh la 39,06kW va 3,872,
trong khi d6 hé théng s dung ga R407C cho cac théng sb twong tng 1a 36,40kW va 3,605. Nhw
vay, so v&i R22 thi hé théng s dung ga R407C cho nang suét lam lanh nhé hon khoang 6,8% trong
trwong hop trén.

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

Ciing nhw v&i cac HFC khac, nhiéu chat dan hoi té ra kém hon khi dwoc ding trong hé théng
c6 R407C so v&i R22. Trong hé théng da duoc chuyén déi, ro lot ga lanh thwong xay ra tai gioang
lam kin 1am bang vat liéu dan hdi nhw phét 1am kin dau truc, ¢d van chén, rac-co ddng hd, bich néi,
dé&c biét & ving cao ap. Do d6, khi chuyén dbi ga lanh tir R22 sang dung R407C nén thay gio&ng,
phét da kém, bién cirng.

Khi chuyén dbi ga lanh, ndng suét 1am lanh cta ban than ga lanh anh huéng té¢i nang suat
cla cac thiét bi trong hé théng va dan t&i 1am thay déi nang suat toan bo hé théng. Thiét b tiét lwu
ciing la mét thiét bi ma nang suét clia né sé bi thay dbi khi lam viéc véi loai ga lanh khac. Bang dudi
day la n&ng suét lam lanh cuta van tiét lwu TEV 55 cla hang Danfoss v&i mét s6 loai ga lanh khac
nhau .
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Béng 1. Nang suét Iam lanh ctia mét sé van tiét lwu loai TE 5 -55 cta hang Danfoss véi mét sé
loai ga lanh khdc nhau (nhiét dé lam lanh:+4,4°C; nhiét dé ngwng tu: +38°C)

N&ng suét lam lanh trong khoang ti -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
TE55 | 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
TES55 | 166.00 | 47.40 182.00 52.00 232.00 | 66.30 | 245.00 | 70.00 13

Van TE55 13 loai van thwdng hay gép trong hé théng didu hoa khéng khi trung tam tau thay.
Xét van TE55 v&i 16i van sb 12 ta thdy, nang suat lam lanh cla van khi 1a viéc véi ga R407C nhd
hon ga lanh R22 khoang 5,4%. Trong khi d6 dbi v&i ga lanh R134a va R404a/507 thi ndng suét lam
lanh nhé hon nhiéu 1&n lvot 1a 33,6% va 24,7%.

Ga lanh R407C c¢6 nang suét Iam lanh gan bang so v&i R22 khi ciing 1am viéc véi mot van tiét
lwu, thém vao d6 nang suét lam lanh ctia ban than van cling twong dwong véi R22 nén d6 qua nhiét
cla ga lanh khi ra khéi dan bay hoi ciing khéng thay déi nhiéu. D& dam bao d6 qua nhiét ctia ga phu
hop chi can diéu chinh vit chinh d6 qua nhiét cia van tiét lwu. Day ciing la mét wu diém cta R407C
khi thay thé cho R22. Khi chuyén déi ga chung ta khéng phai thay van tiét lwu méi, gidm dwoc chi
phi trong qué trinh chuyén dbi.

2.3 Cédc bwéc chuyén déi ga lanh R22 biang ga R407C
Viéc chuyén ddi ga lanh cho hé théng st dung ga lanh R22 sang ga lanh R407C gbém cac
buwéc sau:
- Thuthap céac dir liéu lién quan t&i hé thng;
- Thay dau bdi tron bang loai dau thich hop véi ga R407C;
- Xuc va xa dau cii va thay lai bang dau méi;
- Thu hdi ga R22 vao chai dé tranh tac dong téi moéi trwéng va con ngudi;
- Thay thé thiét bj khéng phu hop véi ga lanh méi nhw giodng, phét 1am kin, bau tach
&dm,vv...Bau tach &m thay méi phai phu hop véi ga méi R407C;
- Hat chan khéng cho hé théng;
- Nap ga lanh mé&i. Bé dam bao hé théng kin can phai kiém tra ro lot tai nhirng vi tri, thiét bj da
thao;
- Puwa hé théng hoat dong tré lai;
- Dan méc ga lanh va dau cho hé théng sau khi thay thé ga.

3. Két Luan

R407C |a ga lanh thay thé hiéu qua cho R22 trong th&i gian t&i trong cach hé théng diéu hoa
khéng khi. N6 cé kha nang tao ra hiéu qua 1am lanh va hiéu suat twong tw R22, chi nhd hon khoéng
5+6% so v&i hé théng st dung ga R22, twong thich v&i nhiéu loai dau bdi tron. Trong qua trinh
chuyén dbi it phai thay thé cac thiét bi quan trong khac cta hé thdng, diéu nay gidp cho qua trinh
chuyén dbi don gian, kinh phi chuyén déi nhé.

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.
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THE GREENHOUSE EFFECT: GLOBAL WARMING AND CLIMATE CHANGE

Copied by: NGUYEN MANH THUONG
B6 mén Co’ sé may tau — Khoa M4y tau bién

Abstract

This paper is copied from Thermaldynamic Text Book edited by Yunus A. Cengel and Michael

A. Boeles to present some concepts about the greenhouse effect. A method to estimate this

effect will be discuss in a next paper.

You have probably noticed that when you leave your car under direct sunlight on a sunny day,
the interior of the car gets much warmer than the air outside, and you may have wondered why the
car acts like a heat trap. This is because glass at thicknesses encountered in practice transmits over
90 percent of radiation in the visible range and is practically opaque (nontransparent) to radiation in
the longer wavelength infrared regions. Therefore, glass allows the solar radiation to enter freely but
blocks the infrared radiation emitted by the interior surfaces. This causes a rise in the interior
temperature as a result of the thermal energy buildup in the car. This heating effect is known as the
greenhouse effect, since it is utilized primarily in greenhouses.

Greenhouse
aasgs

Some mtmrcd
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Fig. 1 The greenhouse effect on earth.

The greenhouse effect is also experienced on a larger scale on earth. The surface of the earth,
which warms up during the day as a result of the absorption of solar energy, cools down at night by
radiating part of its energy into deep space as infrared radiation. Carbon dioxide (CO2), water vapor,
and trace amounts of some other gases such as methane and nitrogen oxides act like a blanket and
keep the earth warm at night by blocking the
heat radiated from the earth (Fig. 2—-66). Therefore, they are called “greenhouse gases,” with CO2
being the primary component. Water vapor is usually taken out of this list since it comes down as
rain or snow as part of the water cycle and human activities in producing water (such as the burning
of fossil fuels) do not make much difference on its concentration in the atmosphere (which is mostly
due to evaporation from rivers, lakes, oceans, etc.). CO2 is different, however, in that people’s
activities do make a difference in CO2z concentration in the atmosphere.
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The greenhouse effect makes life on earth possible by keeping the earth
warm (about 30°C warmer). However, excessive amounts of these gases disturb the delicate balance
by trapping too much energy, which causes the average temperature of the earth to rise and the
climate at some localities to change. These undesirable consequences of the greenhouse effect are
referred to as global warming or global climate change.

The global climate change is due to the excessive use of fossil fuels such
as coal, petroleum products, and natural gas in electric power generation, transportation, buildings,
and manufacturing, and it has been a concern in recent decades. In 1995, a total of 6.5 billion tons
of carbon was released to the atmosphere as CO2. The current concentration of CO2 in the
atmosphere is about 360 ppm (or 0.36 percent). This is 20 percent higher than the level a century
ago, and it is projected to increase to over 700 ppm by the year 2100. Under normal conditions,
vegetation consumes O2 and releases O2 during the photosynthesis process, and thus keeps the
CO2 concentration in the atmosphere in check. A mature, growing tree consumes about 12 kg of
CO2 a year and exhales enough oxygen to support a family of four. However, deforestation and the
huge increase in the CO2 production in recent decades disturbed this balance.

In a 1995 report, the world’s leading climate scientists concluded that the
earth has already warmed about 0.5°C during the last century, and they estimate that the earth’s
temperature will rise another 2°C by the year 2100. A rise of this magnitude is feared to cause severe
changes in weather patterns with storms and heavy rains and flooding at some parts and drought in
others, major floods due to the melting of ice at the poles, loss of wetlands and coastal areas due to
rising sea levels, variations in water supply, changes in the ecosystem due to the inability of some
animal and plant species to adjust to the changes, increases in epidemic diseases due to the warmer
temperatures, and adverse side effects on human health and socioeconomic conditions in some
areas.

The seriousness of these threats has moved the United Nations to establish a committee on
climate change. A world summit in 1992 in Rio de Janeiro, Brazil, attracted world attention to the
problem. The agreement prepared by the committee in 1992 to control greenhouse gas emissions
was signed by 162 nations. In the 1997 meeting in Kyoto (Japan), the world’s industrialized countries
adopted the Kyoto protocol and committed to reduce their CO2 and other greenhouse gas emissions
by 5 percent below the 1990 levels by 2008 to 2012. This can be done by increasing conservation
efforts and improving conversion efficiencies, while meeting new energy demands by the use of
renewable energy (such as hydroelectric, solar, wind, and geothermal energy) rather than by fossil
fuels.

Fig. 2 The average car produces several times its weight in CO2 every year (it is driven 12,000 miles a
year, consumes 600 gallons of gasoline, and produces 20 Ibm of CO2 per gallon).

The United States is the largest contributor of greenhouse gases, with over 5 tons of carbon
emissions per person per year. A major source of greenhouse gas emissions is transportation. Each
liter of gasoline burned by a vehicle produces about 2.5 kg of CO2 (or, each gallon of gasoline burned
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produces about 20 Ibm of CO2). An average car in the United States is driven about 12,000 miles a
year, and it consumes about 600 gallons of gasoline. Therefore, a car emits about 12,000 Ibm of
CO2 to the atmosphere a year, which is about four times the weight of a typical car. This and other
emissions can be reduced significantly by buying an energyefficient car that burns less fuel over the
same distance, and by driving sensibly. Saving fuel also saves money and the environment. For
example,

choosing a vehicle that gets 30 rather than 20 miles per gallon will prevent 2 tons of CO2 from being
released to the atmosphere every year while reducing the fuel cost by $400 per year (under average
driving conditions of 12,000 miles a year and at a fuel cost of $2.00/gal).

It is clear from these discussions that considerable amounts of pollutants are emitted as the
chemical energy in fossil fuels is converted to thermal, mechanical, or electrical energy via
combustion, and thus power plants, motor vehicles, and even stoves take the blame for air pollution.
In contrast, no pollution is emitted as electricity is converted to thermal, chemical, or mechanical
energy, and thus electric cars are often touted as “zero emission” vehicles and their widespread use
is seen by some as the ultimate solution to the air pollution problem. It should be remembered,
however, that the electricity used by the electric cars is generated somewhere else mostly by burning
fuel and thus emitting pollution. Therefore, each time an electric car consumes 1 kWh of electricity,
it bears the responsibility for the pollutions emitted as 1 kWh of electricity (plus the conversion and
transmission losses) is generated elsewhere. The electric cars can be claimed to be zero emission
vehicles only when the electricity they consume is generated by emission-free renewable resources
such as hydroelectric, solar, wind, and geothermal energy. Therefore, the use of renewable energy
should be encouraged worldwide, with incentives, as necessary, to make the earth a better place to
live in. The advancements in thermodynamics have contributed greatly in recent decades to improve
conversion efficiencies (in some cases doubling them) and thus to reduce pollution. As individuals,
we can also help by practicing energy conservation measures and by making energy efficiency a
high priority in our purchases.

Fig. 3 Renewable energies such as wind are called “green energy” since they emit no pollutants or
greenhouse gases.
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SU DUNG PHAN MEM MICROSOF EXCEL DE TiNH KIEM NGHIEM
HE THONG KIEM SOAT THAI DAU TREN CAC TAU CHO' DAU
USE MICROSOFT EXCEL SOFTWARE TO TEST

OIL DISCHARGE MONITORING EQUIPMENT ON OIL TANKERS

NGUYEN H(*U DUNG
B6é mén Cor sé may tau — Khoa May tau bién

Tém tat
Bai bao gici thiéu hé thdng kiém soat thai dau duoc 1dp dat trén cac tau ché du va huong
dan st dung phan mem Microsoft Excel dé tinh kiem nghiém hé thong nay.

Tr khoéa: Tau ché dau, hé thong kiém soat thai dau.

Abstract
This paper introdues oil discharge monitoring epuipment installed on oil tankers and guides to

use microsoft excel software to test this system.

Key words: Tankers, oil discharge monitoring equipment.

1. Gii thiéu hé théng kiém soat thai dau (ODME)

VAn dé khai thac va tinh toan khi st dung hé théng kiém soat thai dau luén dwoc chi y can
than va cé phan dwoc thwe hién tw ddng dé tranh xady ra méat an toan ciing nhw gay 6 nhiém moi
trwdng bién. Tuy nhién cé nhivng Itc truc tréc & khau tinh toan tw ddng thi thuyén vién ciing can c6
cobng cu dé xac dinh cac thong sd mét cach chinh xac va nhanh nhét. Dé tai da xay dwng céach tinh
toan cac thdng sbé cla hé théng trén bang phan mém Microsoft Excel gilp thuyén vién cé céi nhin
tdng quan va tinh toan hiéu qua.
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Hinh 1. Hé théng kiém soét thai d4u

Thiét bi kiém soat thai ddu (ODME) cé nhiém vu do va ghi nhan lién tuc cac sb liéu vé ndng
do dau tire thoi o trong dong nwée thai (tir két ballast, két slop, két ddu hang) ra ngoai man tau va
tbng lwong dau d& bom ra ngoai. Tw dong ghi nhan sé liéu, bao ddng bét ky Itc nao néu lvong dau
cé trong nuéc thai (ndng d6 dau) vuot qua gidi han cho phép theo tiéu chuan luat phap qudc té.
Céc trang thai hoat ddng cia ODME bao gém:

+ Kiém soat: lién tuc kiém soat qua trinh xa dau ra bién trong d6 bao gom:

- Van x& man duwoc diéu khién tw dong

- Gia tri ndng do dau trong nwédc duoc kiém soat (ppm)

- D liéu xa dwoc lwu va in lai

- Bao déng s cb khi thiét bi hdng hodc lwong dau xa ra vwot qua gidi han cho phép.

+ XU ly: c6 thé xt ly bat ky IGc nao & ché dd bang tay, hodc 24/24 gid & ché d6 tw dong.

Hé thdng bao gdm mdt bd diéu khién, mat thiét bi do ham lwong dau va hé théng cap mau.
Hé thdng cap mau l4y mau tai cac vi tri trén dwdng xa bang cac thiét bi ldy mau, qua bom cap mau
t&i thiét bj do ham lwong dau, sau d6 nwédc mau dwoc quay tré vé két 1dng. Ngoai ra, hé théng con
dwoc cung cap nwéc sach dé tay rira dwong 6ng trvde khi khéi dong va sau khi dirng hoat dong xa
(Hinh 1).
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2. Tinh toan kiém nghiém hé théng kiém soét thai dau

2.1. Tinh toan

H&u hét cong viéc tinh toan cac gia tri nhw: cwdng dod xa dau tire thoi (q); tdng lwong xa (R)
ho&c cudng d6 xa dau trén mot don vi thoi gian (M) déu do may tinh thue hién tinh toan va lwu lai,
in ra két qua cudi cung cho nguwdi khai thac. Tuy nhién, nhitng sw cb hay gap nhét 1a: may tinh truc
trac khong thé tinh toan dwoc, may in hdng khéng thé in ra dwoc. Ma theo quy dinh thi khéng dwoc
phép bom xa nwéc thai khi khéng do dwgc chinh xac g, R (hoac M) vi muc dich ngan chan viéc bom
ra ma cac gia tri g, R vwot qua gidi han cho phép. V6&i cac tau phai vét cin va rira ham thudng
xuyén thi phai thwdng xuyén bom ra vi dung tich két chira nwéc thai (slop tank) cé han. Bé&i vay,
ngwoi khai thac phai van dung kinh nghiém va coéng thirc, sb liéu san cd dé tinh ra dwoc cac gia tri
g, R cu thé trong gi6i han cho phép, ghi vao nhat ky bom nuwéc thai thi méi dwoc phép bom nwéc
thai ra khdi tau. Luc nay cac gia tri lwu lwong bom (Q), ndng d6 dau (p), tbc dd tau (V) do ODME tw
dong do va hién thi trén man hinh. Ta sé& s dung cac gia tri nay dwa vao cac cong thirc dé tinh toan
g, R (hodc M) mét cach cu thé tuy thudc vao cac gia tri Q, P, V ¢6 dwoc [1]. Ta cd cac cong thirc
tinh nhw sau:

q=—22 (1)

R= )

t=¢ ©)
Tw (2), (3) suy ra:

R= 2L (4)

1000
Trong do:
- t la thoi gian xa (gio);
- L Ia mc nwéce trong két slop;
_qla cuong do xa dau tarc thoi (lithai 1y);
- Q la lwu lvgng bom (m3/h);
- p 1a néng d6 dau lan trong nwéc (ppm);
- Rla téng lvong xa (lit);
-V la tbc d6 tau (hai ly/h)

Sau khi tinh xong, phai ghi vao nhat ky va cir 10 phut phai tinh mét lan dé c6 cac gia tri g, R
chinh x&c khi nébng dé dau trong nwéc thay ddi (p = 0 +15 ppm).

Dé c6 thé tinh ra két qua chinh xac va nhanh nhét, cac thuyén vién khéng can tinh bang tay
théng thwong vi rat mét thoi gian va phai lién tuc tinh toan khi néng dé dau trong nwéc thay déi. Ta
c6 thé dung phan mém Microsoft Excel dé tinh toan, vira cho két qua nhanh va chinh xac, vira lam
dir liéu dé co6 can clr vé sau néu cac co quan chirc nang kiém tra, xét héi.

Trong trwdng hop ta st dung bom véi san lwong Q thay dbi hodc mire nwéc L trong két slop
thay déi, ta st dung phan mém Microsoft Excel dé 1ap bang tinh va vé dé thi dé c6 tinh toan cu thé.

Ta c6 céac cong thirc sau:
q (lit/hai 1)
26
25 4
24 1
ol

Tt

Hinh 2. Bé thj q theo Q, p khi Q thay déi
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Nhw vay ta thay tdng lvong xa R bay gi¢ phu thudc vao néng do dau p va mirc nwéc co trong
két. D& vé dd thi ciia cuwdng do xa tirc thdi q theo Q, p ta lap bang tinh véi san lwgng bom Q thay
ddi: 500, 600, ... 2500 (m3/h) (tly theo tau), ndng dd dau p thay ddi 1, 2,..., 15 ppm va & téc dd tau
V (hai ly/gi®). Twong tw, dé vé dd thi téng lwong xa R theo p, L ta 1ap bang tinh véi nébng dé dau
thay déi 1, 2, ..., 15 ppm, m&c nwéc trong két 1a 10%, 20%, ... 98% thé tich mot két slop. Két qua
nhw trong hinh 1 va 2.
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Hinh 3. D6 thj R theo p, L khi L thay déi

1s 16
P (ppm)

Gia s tim q, ta chi viéc déng cac gia tri p Ién dwong dac tinh Q cho trwéc va cat Q & mot
diém tir diém d6 ta dong sang cét truc q & mot diém, do chinh 1a gia tri g can tim (Hinh 2).

Twong tw dé tim R ta cling thwe hién nhw trén, tir mét gia tri p cho trwéc ta dong 1én dwong
d&c tinh murc két L va cat L & mot diém. Tw diém do ta déng sang cét truc R & mot diém, d6 chinh
la gia tri R can tim (Hinh 3).

2.2. Kiém nghiém

T cac két qua trén ta kiém tra lai xem tau lap dat ODME viva tinh & trén cac gia tri clia nwéc
x& déu nam trong gi¢i han cho phép hay khéng. Gia st ta ldy dwoc mét gia tri Ién nhat khi nwéc xa
c6 ndng dd t&i han cho phép pmax = 15 ppm, cdng suat bom 1&n nhat Qmax m3/h, lwong nwéc xa ra
I&n nhat véi 98% (V) cla ca hai két slop thi tinh dwoc gia tri g (Iit/hai ly) va R (lit). Sau do ta so v&i
gia tri gi¢i han dé ra cta Marpol: gmax < 30 (lit/hai ly), Rmax < 1/ 30.000 téng lwong dau chuyén ché.

3. Két luan

Trén co s& phan tich ly thuyét bai bao da dwa ra cach tinh toan kiém nghiém phu hop véi cac
quy dinh thai diu dbi véi hé théng kiém soéat thai dau dwoc 1ap dat trén cac tau dau. Véi quy trinh
va cach st dung phan mém Microsoft Excel dé tinh toan thi c6 thé ap dung chung cho cac hé théng
twong tw trén cac tau dau khéac.
TAI LIEU THAM KHAO
[1] Bang Thanh Tung, Pham Van Diing, Nguyén Hiru Diing (2016) — Dé tai nghién ciu khoa hoc

cép truong — Truwdng dai hoc hang hai Viét Nam, Hai phong.
[2] Nguyén Van Ba (2008), Ludn van thac sy ky thuat, Trwéng dai hoc hang hai Viét Nam, Hai Phong.
[3] Oil Discharge Monitoring Equipment - Operation manual & Final drawing - PVT Mercury oil tanker,
PV Trans Corp.
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MO HINH HOA CAC YEU TO ANH HUPONG TOI HE THONG TANG AP
DONG CO DIESEL HAI KY TAU THUY
MODELIZATION OF FACTORS THAT AFFECT THE 2 STROKE MARINE
DIESEL ENGINE TURBOCHARING SYSTEM

THS. NGUYEN MINH bUC
B6é mén Cor sé may tau — Khoa May tau bién

Tom tat
Bai bao xay dung md hinh héa cac yéu té dnh hudng t6i hé théng tang ap dién hinh thuéng
duoc ap dung cho céc déng co diesel hai ky thap téc tau thay hién nay.

Abstract
This study builds the model of factors that affect the low speed - 2 stroke marine diesel engine
turbocharing system.

1. D3t van dé

Trong cac hé dong lyc diesel tau thay, hé théng tang ap dong vai trd quan trong khong thé
thiéu. Hé thong nay cung cap khdng khi & mét 4p suat va nhiét do phu hop cho qua trinh nap va
quét thai sda pham chay ra khoi buong aot dong co. Do do, sy hoat dong on dinh, tin cay cta hé
thong tang ap anh huwdng nhiéu dén céac thdng sb ky thuat va kinh té cta déng co nhw nhiét do khi
x4, 4p suét chi thi binh quan, suét tiéu hao nhién liéu chi thi, cong suét chi thi, hiéu suét chi thi. Trong
qua trinh déng co hoat déng, cac théng sb cong tac cla hé thong tang ap la ap suét va nhiét do
khong khi tang ap ludn thay déi do bi tac déng béi nhiéu yéu td nhu: ché do tai dong co thay doi;
didu kién méi trueng thay ddi do ap suat mai trwéng, nhiét dd mai trwdng, nhiét d6 nwéc bién thay
ddi; tinh trang k¥ thuat ca té hop tuabin khi x& may nén va bau lam mat gié thay déi; sw tac dong
ctia ngwdi khai thac dén hé théng tang ap... Nhw vay, cac thdng sb cta hé thdng tang ap thay ddi
theo cac xu huwéng rat phire tap va kho nghién ciu.

Hién nay, da co6 mot sé tai liéu viét vé hé thdng tang ap nhw tai liéu tdng ap dong co ctia TS.
Nguy&n Van Tuan [3] dang dwoc str dung dé lam tai liéu hoc tap cda sinh vién nganh khai thac khoa
May tau bién. Tuy nhién, tai liéu nay mai chi dirng lai & viéc trinh bay co sé ly thuyét va cac phwong
phap tang ap cho dong co. Thong qua viéc nghién ctru mo hinh hoa chirc nang, nguyén ly hoat dong
cla hé thong tang ap dién hinh thwérng dwoc trang bi cho dong co diesel hai ky thap téc, chuyén dé
S€é cung cap cho nguwoi hoc va cac ban doc quan tam nhirng kién thirc bé ich va chuyén sau hon.

2. Giai quyét van dé
2.1 Giéi thiéu hé théng tang dp thwong dwoc ap dung cho déng co diesel hai ky thap téc

Céac dong co diesel chinh hai ky thap tbc thwong st dung hé thdng ting ap bang tuabin khi
xa, tang ap déng ap co lam mat gié téng ap tai bau lam mat gié ting ap. O’ ché do tai thap hai quat
gi6 phu dwoc lai bang dong co dién dé bd sung khong khi nap cho déng co. Khi ap suét gi6 tang ap
da lon quat gié phu sé dwoc tw dong dirng hoat dong.

Tuabin khi xa 1a bd phan quan trong nhét ctia hé thdng tang ap dong co. Tuabin nhan ndng
lwong nhiét tir khi xa ctia chinh dong co d6 dé lai may nén ly tam cung c&p khong khi cho qua trinh
hoat ddng cua dong co. May nén hut khdng khi tir ngoai méi tredng qua phin loc gio, qua bo giam
am va cap toi ong tang ap gan trén than may nén. Sau khi ra khdi ong khuyéch tan va 6ng téng ap
x0an rudt ga trén than may nén, dong khdng khi nap dat t&i ap suat khoang 1 dén trén 2 kgficmz,
nhiét d6 khoang 100 dén 170°C tly theo ché dd tai ctia dong co. Do dé trwéc khi cap vao dong co,
khong khi nap can dwoc lam mat tai bau lam mat gié tang 4p & nhiét d6 khoang 40 dén 45°C. Khi
qua bau lam mat gi6 tang 4p, ap suét cla gid tdng &p sé giam khoang 150 dén 200mmH-0 tuy theo
tinh trang ky thuat ctia bau lam mat gi6 tang ap.

2.2 Cac théng sé cua hé théng tang dp can giam sat

. Y1
Xi (i=1+4) Hé thong tang »  Dong co Z
_— ap Y2 —

»
»

Hinh 1 So’d6 anh hwéng cda hé théng ting ap téi dong co
X1: Tac dong twr sy thay doi ché do tai
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X2: Tac dong cua tinh trang ky thuat

Xa: Tac dong cla yéu td méi trudng

Xa: Tac dong clia yéu t6 khai thac

Y1: Sy thay ddi cha nhiét dd khéng khi nap

Y2: Ap suét gié ting ap

Z : Cong suét va hiéu suét chi thi

Trong qua trinh khai thac dong co, nhiét dé khdng khi nap va ap suét khi nap 1a hai thong
sb quan trong nhét phan anh tinh trang ky thuét cua hé théng téang ap doéng co. Hai thong sb nay co
tac dong truc tiép t&i cac thong sO ki thuét cta dong co nhw nhiét do khi xa, hé sb dw lwong khong
khi, kha nang quét thai san pham chay ra khoi budng dét, cong suat chi thi va hiéu suét chi thj cta
dong co. Do dd, nguwoi khai thac can thudng xuyén giam sat hai thong sb nay dé danh gia tinh trang
ky thuat cGa hé thdng tang ap. Ap suét va nhiét d6 khong khi nap phu thudc vao nhiéu yéu td nhw
ché do tai dong co, tinh trang k¥ thuat cta hé théng tang ap (tuabin may nén, bau lam mat gié ting
ap...), yéu té méi trwong (nhiét dd nwéc bién, &p suat va nhiét dd méi trwong) va trinh do ngudi khai
thac.
2.3 Céac yéu té anh hwéng téi hé théng tang dp
2.3.1 Anh huéng dén ap suét ting ap

Ap suét khéng khi nap phu thudc vao nhiéu yéu td nhw: dd chénh ap phin loc gié (AP1), d6
chénh &p bau lam mat gi6 tang &p (AP2), tinh trang k¥ thuat ctia t& hop tuabin may nén.
Ap suét khi treéc may nén phu thudc vao dd chénh ap phin loc gié la:
P1=Pmtr - AP1 1)
Theo tai liéu [2], &p suat khi sau may nén dwoc tinh nhw sau:

P = Pu{L 4 22 [0 = CF + 200G G @
Ap suét khi sau may nén phu thudc vao tbc do quay cud may nén (nm) thé hién qua céng thirc sau

[2]:

n-1

IAYE _
()" —1=ri ¥
Suyra
P, = Py(n}, + 1)n1 (4)
Ap suat khi sau ong tang ap [2]

R\ |1

P, =P, [1 + CPTH( - @)] (5)
Ap suét khi sau bau lam mat gi6 tang ap
P2 =P3 - AP (6)
O day:

Céc chi so “1” théng s6 tai ctra hut may nén; chi sb “2" thong sb tai cra ra may nén hay tai

clra vao ong téang ap; chi sé “3” théng s6 tai clra ra dng tang ap

P- Ap suét

C — Tébc dd tuyét dbi

u — Téc d6 theo( u cé phwong vudng goc véi ban kinh cia may nén ly tam)

Cu — Hinh chiéu ctia € 1&n phwong i

Cp — Nhiét dung riéng khéi lwgng déng ap

R ban kinh ctia 6ng tang ap

n —sb mi da bién (thwdng lay n =1,5)

nde — hiéu suét dang entropi; n¢e = 0,8 + 0,9
2.3.2 Anh huéng t6i nhiét dé gié tang ap

Vi qua trinh nén trong may nén |a da bién, tir méi quan hé gitka nhiét d6 va ap suét truéc
va sau qua trinh nén da bién [1]:

n—1
T, _ (Pa\n
I (Pl) )
Ta c6 nhiét d6 khi sau may nén la:
n-1
L=T(2)" (®)

Nhiét do khong khi sau may nén phu thudc vao tdc dd quay (nm) ctia may nén thé hién qua coéng
thire [2]:
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B (©)

Ty m

Suy ra

T, = Tyn, (10)
Nhiét d6 khi nén sau éng tang ap co thé tinh dwoc tir cdng thire sau [2]:

Bog4 b (1-8) (11)
T, 20T, c?

Nhiét 3o khong khi tang ap sau bau lam mat gio tang ap c6 thé tinh dwoc tir phuong trinh can bang
nhiét va truyén nhiét ctia bau lam mat gié tang ap [1]:

Q=Wk (T3 _T4):Wn(Tr _Tv) (12)
Q = ke. At (13)
k. = L (14)
c 2
LN iz R, + 1
Fa, F 3 Fa,
O day:

Q — nhiét lvong trao ddi tai bau lam mat gi6 tang ap; J
ke — hé s truyén nhiét cla bau lam mat gi6 tang ap; W/m2.°K.

: Oy O o

Z R, = —+4— - nhiét tré clia vach va cau; m2.°K/W.
i=1 /11 ﬁ“c
F1 — dién tich b& mét trao ddi nhiét phia khéng lam canh tan nhiét; m2.

F2 — dién tich b& mét trao ddi nhiét phia cé lam canh tan nhiét; m2,

Tv, Tr nhiét dd nwéc bién vao va ra khdi bau lam mat gié tang ap; °k

Wi, Win — nhiét dung toan phan cta khéng khi va nwéc bién lam mat

W = GCp

G - lwu lwong khéi lwong clta khong khi hodc nwéc bién 1am mat qua bau lam mat
Cp — Nhiét dung riéng khéi lwong dang ap cla khoéng khi hodc nwéc bién

At — d6 chénh nhiét d6 trung binh ctia bau lam mat gié tang ap

At =05(At + At) =2 T _ T ;Tr

T phwong trinh can béng nhiét (2.12) ta co:

1 1
L=t +Q— aty =t, +Q—
ot w, 2 Z W,
Theo phwong trinh truyén nhiét cGa bau lam mat (2.13):

szC.Atzkc.(T3+T4—TV+Trj
2
Q Q
=k |(T,-T)+———-——
Q c|:(4 V)+2\Nl 2W2:|
_ T4_Tv
Q_1 1 1
7_7_'_7
kc 2Vvl Z\NZ
Suy ra:
1 1 1
T,=0Q ———+——|+T..
. Q(kc 2W1+2\N2J+ . (15)

Nhiét d khong khi tang ap trong khoang gio nap dong co Ts thwdng cao hon nhiét d¢ khéng
khi sau bau lam mét T4 khodng 2 dén 5 do.

Nhw vay, nhiét do khdng khi nap tai khoang gié nap déng co phu thuéc vao nhiét 6 moi
trwdng (T1); phu thudc vao ché do tai déng co, tinh trang k¥ thuat cta td hop tuabin may nén thé
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hién qua lwu lwong khéng khi (G) va toéc do quay may nén (nm); nhiét dé nuwéc bién (Tv); luu lwong
nwdc lam mat (G), dé day cau can bam trén bé& mat trao ddi nhiét ctia bau lam mat gié tang ap thé
hién qua hé sé truyén nhiét cta bau lam mat (ke).
3. Két luan
Bai bao da trinh bay dwoc cac ndi dung sau
- Tinh c4p thiét cia van dé nghién ctru
- MG hinh hoa hé théng tang ap dién hinh thuo’ng dwoc ap dung cho cac dong co chinh hai ky
- Céc théng sé cta hé théng tang ap can giam sat
TAI LIEU THAM KHAO
[1] Bui Hai, Tran Thé Son (2006), Ky thuat nhiét, NXB Khoa hoc va k¥ thuat, Ha Noi.
[2] Lé xuan Hoa, Nguyén Thi Bich Ngoc (2004), Gigo trinh bom quat may nén, NXB Dai hoc sw
pham k§ thuat Thanh phd HS Chi Minh, TP HS Chi Minh.
[3] Nguyén Van Tuén, Tang &p déng co diesel tau thdy (2011), NXB Hai Phong, Hai Phong
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TIM HIEU TOA NHA HANH CHIiNH PA NANG
DA NANG CITY ADMINISTRATIVE BUILDING

vU ANH DUNG
B6é mén Co’ s& mdy tau — Khoa May tau bién

Tom tat.
N6i dung bai béo phén tich mot sé déc diém kién tric cda toa nha hanh chinh Thanh phé Pa
néng, dong thoi chi ra cac khiém khuyét trong khau thiét ké. Bay la nhiing van dé can phai
duwoc quan tdm trong viéc hinh thanh y tuéng ciing nhw khéu tinh toén thiét ké céc céng trinh
nha cao tang & Viét Nam hién nay.
Trong ndi dung tiép theo, tac gia sé tiép tuc trao déi vé céng nghé théng gio, diéu hoa hién dai
cho céc toa nha déc biét va sw méu thudn gitra tinh toén thiét ké véi thi céng va sai sé c6 thé
xay ra gitra y twéng, thiét ké, thi cong véi céng ndng st dung.

Abstract
This study analyzes some architectural features of Danang city administrative building,
pointing out some of the defects in the design. These are such issues that need to be
considered in the design of high buildings in Vietnam.
In the next study, author will continue to discuss about ventilation technology, modern air
conditioning for special buildings and inconsistencies between design and construction, errors
can occur between the concept, design, construction and utilities.

1. L&i dan

Vé&i mong mudn Ba Nang phai cé mét tda nha hanh chinh tap trung cé kién tric hoanh trang
doc dao va co thé tré thanh biéu twong cia Thanh phé, chinh vi vay céc tiéu chi vé quy mé, dac
diém, hinh dang kién truc tng thé da dwoc dat 1én hang dau, trong khi cac tiéu chi khac nhw céng
nang st dung, chi phi xay dwng ban dau, chi phi van hanh, bao dwéng stra chira, hiéu rng nha
kinh, kha ndng dap (rng yéu cau ky thuat ctia hé théng thong gi6, hé théng diéu hoa khong khi...
chwa dwoc danh gia mét cach day da.

Sau gan 3 nam dwa vao st dung (tr nam 2014 dén nay), cdng trinh nay da bat dau boc 16
mot sé khuyét diém sau:

- Thiéu gi6 twoi, thiéu oxy;

- Khi hoi hop déng nguwdi, nhiét do, chat lwong khong khi khéng dap ¢ng yéu cau tién nghi
con nguoi;

- Chi phi dién nang qué cao;

Trwde thwe trang nhw vay, rat nhidu chuyén gia ky thuat da trién khai nghién ctu, tim giai
phap khac phuc nhwng hién tai vn chwa c6 phwong an gidi quyét hiru hiéu. Va nhw vay, rat nhidu
kha nang cong trinh tda nha hanh chinh Thanh phé tri gia 2300 ty trén manh dét vang ctia Da Nang
sé& bi bd khong, chi dé 1am biéu twong, diéu do sé gay nén lang phi rat Ion. Day thyc sy 1a mét thach
thire rat Ién dbi véi cac chuyén gia, cac nha khoa hoc.

2. Gi®i thiéu vé toa nha hanh chinh Thanh phé Pa Nang

- Toa nha hanh chinh Thanh phd Pa Néng dwoc thiét ké cho 26 s&, ban, nganh cta Thanh
phd 1am viéc, phuc vu hdi nghi... S ngwdi lam viéc thwdng xuyén trong tda nha khoang 1600, sé
nguwdi dén lam viéc ciing khodng 1000. Nhirng lic c6 td chire hoi nghi, sw kién I&n thi sb lwong con
c6 thé tang thém nhiéu;

- Tdéa nha dwoc xay dwng theo mau thiét k& clha hang MOOYOUNG ARCHITECT &
ENGINEER HAN QUOC. Thuc hién cong tac thi cong la Céng Ty Cb phan TAN THE KY, céc thiét
bi déu la thiét bi ngoai nhap.

- Toa nha cé hinh dang “ngon hai dang” (hinh 1), tréng xa twa nhw “trai bap ngd” nhin ra séng
Han. Vi chiéu cao 166,8m, 37 tang ndi, 2 tang ngam, dién tich san 65 234 m? dwoc chia lam 4
phan:

v/ Phan ngam 2 tang;

v Phan dé 3tang;

v Phan than thap 32 tang;

v Phan dinh thap 5 tang.

- Chung quanh tda nha dwoc boc bang kinh lanh (v&i muc dich chéng hap thu nhiét) véi dién
tich khoang 21 012 m2 . Phan dinh thap la khu dich vu k¥ thuat, két cAu thép, boc va pha kinh lanh
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hop ly, cé thoat hoi, thoat gi6, chéng dot, chi yéu dé& dat cac cuc néng ctia hé thdng diéu hoa khong
khi;

- Toda nha c6 13 thang may, trong d6 3 thang phuc vu tAng dé va 10 thang phuc vu khéi thap
va dinh thap.

V6i thiét ké doc dao va di thwong, trén thue té da xay ra mot sé van dé:

v' Viéc boc kinh lanh cwong lwc 1 16p khong giai quyét duoc “van dé hiéu rng nha kinh” &
vung nhiét d&i Ba N&ng. Lwong nhiét hap thu thwc t& I&n hon rat nhidu so véi tinh toan thiét ke

v Vi tda nha co6 do cao rat I&n nén cang tang mirc d6 hap thu nhiét, quan trong hon, van dé
b tri thiét bj didu hoa, thiét bi cAp khi méi, thiét bi hat khi thai, thiét bj lam mat dan néng... tré nén
hét strc phirc tap, bat hop 1y:

v/ Chi phi xay dwng ban dau khoang 2300 ty;

v Chi phi dién nang va cac chi phi thueng xuyén khéc lay cta ngan sach khoang 15 ty méi
nam;

v’ Viéc khac phuc cac nhwoc diém phat sinh nhw thiéu oxy, thiéu khi twoi, thiéu ndng suét lam
lanh, gidm chi phi thwéng xuyén cho ngan sach la diéu gan nhw khéng thé

[ .

.

Hinh 1. H|nh anh Toa nha hanh chinh Thanh phé Pa Ndng

3. Két luan

Yéu cau dat ra thi nhidu, tuy nhién do c6 nhirng sai sét trong qua trinh thiét ké, thi cong ma
mot cdng trinh c6 mirc dau tw Ién khai thac khong hiéu qua, khéng dap ng cdng nang st dung. Dé
c6 thé khéc phuc dwoc phan nao nhivng khiém khuyét nay khong phai 1a cong viéc mot sém mot
chiéu, ddng thoi con tdn rat nhiéu chi phi. Day 1a mét bai hoc can rat kinh nghiém vé y twéng va thiét
ké. Do thoi lwong c6 han, trong ndi dung sau tac gia sé trao déi thém mot sb van dé lien quan dén
coéng nghé thong gié va diéu hoa khéng khi cho cac céng trinh d&c biét.

TAI LIEU THAM KHAO
[1] Khao sat thyc té - Mang Internet.
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NGHIEN ClrU (PNG DUNG HE THONG PIEN KET HOP SU’ DUNG NANG
LUWONG MAT TRO'I VOl BIEN LUOI1 TREN TAU BIEN
STUDY ON THE APPLYCATION OF ELECTRIC SYSTEM WHICH IS
COMBINED BETWEEN SOLAR ENERGY AND GRID ON THE VESSELS

PGS.TS. TRAN HONG HA
B6é mon Tw déng thay khi - Khoa May Tau Bién
Tém tit
Bai béo gidi thiéu két qud nghién ctru st dung hé théng pin nang lwong mat troi nhw mot
nang lwong tai tao dugc str dung trén tau thdy. Hé thong dién két hop s dung néang lwong
mat troi voi dign Iwdi trén tau tﬁdy co thé giam chi phi nhién liéu, dong thoi bao vé méi
trvong bang cach giam dang ké lwong khi thai carbon dioxide. Bai bao phén tich tinh kha
thi khi lap dat cac tam nang lwong mat troi Ién tau va cling tinh toan thoi gian hoan von tt
dau tw théng qua lwong dién dwoc sinh ra hang nam. Thoi gian hoan von dau tw phu thudc
rat Ion vao gia nhién liéu.
Twr khéa: Pin maét troi, CO,, ddng co diesel.
Abstract

This paper presents the results of research using a solar system as a renewable energy that
used on the ships. Electrical system inwhere combines solar energy with electricity grid on
the ships that can reduce fuel costs while protecting the environment by significantly
reducing carbon dioxide emissions. The article analyzes the feasibility of installing solar
panels on board and also calculates the payback period on investment through electricity
generated annually. Investment payback period depends largely on fuel prices.

Key words: Solar energy, carbon dioxide emissions.
1. Pat van de

N&ng lwong mat tréi 1& mét trong nhivng ngudn ndng lwong tai tao déng mot vai tro rat quan
trong khi yéu ciu vé nang lvong méi ngay cang tang va déng thdi phai tiét kiem ngudn nang lwong
héa thach. Trong nganh van tai bién, cac qui dinh ctia IMO vé gidm thiéu cac chét 6 nhiém trong khi
xa& nhw SO2, NOx va mudi va CO2 vao trong khi quyén da cé hiéu lwc va ngay cang khét khe [1]. Bién
phép dau tién 1a thiét 1ap cac chi sb gidi han vé néng d6 CO. dbi v&i cac tau déng méi EEDI (chi sb
thiét ké nang Iwong hiéu qua). Bién phap tht hai theo tap trung vao cac tau dang lwu hanh dé thuc
hién gidm & nhiém do CO2 chi s6 EEOI (chi sé khai thac nang lwong hiéu qua) [1]. K& hoach nay
can dwoc chap nhan va lién quan téi cac gidi phap kinh té va ky thuat. Bién phap thr ba lap ra cac
dé an gidm phat thai véi muc dich gidm 6 nhiém méi trwdng. Muc dich chinh cla viéc siv dung ndng
lwong tai tao trén cac tau bién 1a gidm lwong nhién liéu tiéu thu va mot vai lwa chon thay thé dé dat
dwoc muc dich gidm 6 nhidm nhw st dung budm, diéu, nang lwong dién trong cang, st dung nhién
liéu sinh hoc thay thé nhién liéu truyén théng, tua bin gié, cac tAm pin ndng lwong mat trdi va pin
nhién liéu hydro.

Céc cong trinh khac [2] da nghién ctvu viéc 1ap hé thdng pin mét trdi trén cac tau bién thwong
mai la cac cudc cai cach khong chi la lgi ich ma hé théng nang lwong mat tréi con phu thude vao
hinh dang hinh hoc khéng binh thwdng va khéng lién tuc cia con tau. Khi phan tich vé gia va loi ich
lién quan dén viéc 1&p dat hé théng trén tau bién phu thudc vao mirc ting trung binh hang nam cla
nhién liéu (gia nhién liéu cang tang thi thdi gian hoan vén dau tw cang gidm). Nghién ciru cho thay
trai voi ty |é ting gia ctia nhién liéu hang ndm, thdi gian hoan vén giam téi mie ti thiéu 1a 10 nam.
Bai b4o dé cap dén van dé dinh hwéng vao viéc phat trién va thuc hién st dung nang lwong mat
tréi nhy mot nang lweng tai tao cho nganh van tai bién.

2. Tinh toan thiét ké hé théng dién stir dung nang lwong mat troi trén tau thay
2.1. Co s& thiét ké

Hé théng dién trén tau s& dung |1a hé théng dién xoay chiéu ba pha, 440V, 60 Hz, tbng céng
suét cac thiét bj trén tau 1100 kW, dung thwdng xuyén 450 kW gdém c6 02 may phat dién, méi mot
may phat cé cong suét 600 KW.

Hé théng pin mat trdi dwoc 1ap tan dung téi da mat bang trén boong cla tau. Cac tAm pin mat
troi dwore d4u néi phu hop tao ra mot dan tAm hap thu ndng lwong mét trdi. Hé thdng st dung nang
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lwong mét troi dugc thiét ké cho tau ché hang roi co dién tich mat bang trén cac nép ham hang khi
tau chay bién khoang 850 m2 nhuw trong hinh 1.

Hinh 1. So' dé Iap cdc tdm pin ndng lweng mét troi trén tau bién
N&ng lwong blrc xa mat troi dwoc do trong cac thang tir thang 1-12 tai ving bién Viét Nam nhw
trong bang 1.

Béang 1. Birc xa mdt troi déi trung binh trong ngay (Wh/m?)

Théng 1 2 3 4 5 6 I 8 9 10 11 12
Lwong | 2,687 | 2,741 | 2,87 | 397 | 6,06 | 6,19 | 6,29 | 572 | 553 | 488 | 4,01 | 3,49
blrc xa 1 9 7 8 9 0 2 7 7 2

2.2. Thiét ké hé thong str dung nang lwong mat troi

Pin nang hrong mat trod

I} » ]_ - D H) |[ B bien tan Thiét bi do cong suft
kW-h
L) B e

SPD

IH==

BA: 771 | Bangphan phéi

dién xoay chicu

-
-

)
-
-4
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Thiét bi truyén tin hiéu

IH==3
B!

II
|
|
“.I'I. e
1
My tinh N

giam sat

Hinh 2. So’ d6 hé théng gidm sét va két néi pin ndng Iwong mat troi

- Cong suat danh dinh toan hé thong 95.4 Kw
- Cong suat dinh hé pin nang lwvgng mat troi 95.4 Kw
- C4u hinh hé théng bao gdm 360 tAm pin ndng lwvong mét 265w
troi
- 3 BO Inverter hoa luoi 30 Kw
850 m2

- Dién tich 1ap dat

Néi San Khoa Hoc Khoa Mdy Tau Bién 20/11/2016 63



Hé thdng gébm cac tAm thu dwoc chia thanh cac String d& dau néi voi 3 thiét bi hoa lwdi cong
suét, sau d6 d4u ndi tiép vao ta dién diéu khién dién trwc tiép cho hé thdng dién lwéi clia tau. Tat ca
d4u ndi dwoc bao vé thong qua ta dién diéu khién trung tam cla hé thdng d& dam bao muirc cao nhat
theo cac yéu cau ky thuat. Hé thdng pin mét troi dworc tich hop phdn mém giam sat Phonexpert dé
giam sat cac thong sbé nhw dién ap, dong dién, cong suét vao, cong suét ra, dién nang phat tbng
cong, lwong khi CO2 gidm thai clia hé théng... theo thdi gian thwc qua mang 3G nhw trong hinh 3.

= E= =
Yy Yy vyYY e
&)
\g s

—=—— 0Oz

Pad
Hinh 3. Hé théng diéu khién bang phdn mém gidm sdt Phonexpert

2. Phan tich von dau tw va san lwong dién hang nam
Chi phi dau tw ban dau cho dw an

Béng 2. Chi phi dau tw ban dau

STT Hang muc So lwong| Dongia Thanh tién

1 Tam p.m ning lrgng mit tréi 360 4,107,500 1.478,700,000
Canadian Solar Watt 95,400 15,500
2 Bg inverter hoa lw&i INVT 30kW 3 78,800,000 236,400,000
4 Thiét bi giam sat 3 5,000,000 15,000,000
5 Tu dién tich hop 1 48,800,000 48,800,000
6  |Khung d@ tAm pin va cong lap pin 1| 300,000,000 300,000,000
7 |Vat tw thiét bi ngoai vi, phi lap dit 1 53,000,000 53,000,000
8 Chi phi vin chuyén 1 30,000,000 30,000,000
Tong cong 2,161,900,000
VAT 216190000
Tong cong 2,378,090,000
Gia tri hién tai thuan dwoc tinh theo cong thirc sau [3]:
N F SV,
NPV =—C+> | —* |+ — (1.1)

2 ey | @)
Trong do:
C: gia dau tu; Fx: tién chi phi dau tu hang nam k; k s6 ndm thyuc hién du an; N: tong thoi gian
dau tu; r: toc do hoan von; SVn: gia tri trung binh dong thu hang ndm cua dy an N cta dy
an.

Béng 3. Phan tich théi gian hoan vén

Hé s6 dau vao

Suéat dau tw 22,661,426 VND/KW Mtrc sinh 16 mong 8%
mubn

Don gia dién 1,800 VND/KWh Mtcrc tang gia dién 7%

Khau hao 0,8 %/nam Ty suat vay 0%

Hé s6 dau ra
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Ty I& hoan vén noi bo IRR (internal rate of return) 14.16%
Gia tri hién tai thuan NPV VND
Thoi gian hoan vén khong cé khau hao 8.5 N&m
Thoi gian hoan vén cé khau hao 12.5 N&m
Giam phat thai khi CO2 hang ndm 71.38 Tén CO./
nam
12,000.00
trigu VND Do thi dong tién Iy ké

10,000.00

/
8,000.00 ====D0ng tien thuan LK
6,000.00 s DOng tign thudin LK (CK) /
4,000.00 /
2,000.00 // /
/

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

(2,000.00) -

(4,000.00)

Hinh 4. Bé thj dong tién Iy ké

5. Két luan

Heé thdng dién st dung ndng lwong mat trdi la ngudn nang lweng sach, tan dung nguén tai
nguyén vo tan cda thién nhién gép phan gidam mét lwong 1&n khi thai CO2 ra méi trwéng, déng thoi
tiét kiém st dung nhién liéu trén tau.

Hé théng dwoc van hanh ty dong theo cai dat, dé dang nang cap mé& rong quy mo theo yéu cau
st dung. Do trong hé théng khong st dung ac qui dw phong vi vay khéng can thuwérng xuyén bao tri,
thay thé nén téi wu vé hiéu qua thyc té vé dau tu.

TAI LIEU THAM KHAO

[1] ABS, Ship energy efficiency measures status and guidance

[2] Alexandru COTORCEA, Marian RISTEA, Florin NICOLAE, Prospects for solar thermal application
on merchant marine vessel, 2013

[3] Alexandros Glykas a, George Papaioannou, Stylianos Perissakis. Application and cost-benefit
analysis of solar hybrid power installation on merchant marine vessels, Journal of Ocean
Engineering, 37, page 592-602, 2010.
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DONG CO MAN B&W ME-B8.3 VA SU’ CO TREN XU-PAP XA

MAN B&W ME-B8.3 ENGINE AND THE TROUBLE ON THE EXHAUST VALVE
THS. CAO VAN BIiNH
Bé mén Khai thdc MTB - Khoa Mdy tau bién
Tom tat

Bai béo gidi thiéu mét sé déc diém néi bat cta dong dong co MAN B&W ME-B8.3, cu thé trén
dong co 6S46ME-B8.3 va sw cb trén xu-pap xa trong qua trinh téng téc do dong co.

Abstract

The article presents a number of features on model MAN B&W 6SME-B8.3 engines and the
trouble on the exhaust valve during increasing the engine speed.

Keyword : ME-B engine, ELFI, HCU, exhaust valve knocking.
1. Gi&i thiéu dong co ME-B va sé-ri 6S46ME-B8.3

DPong co MAN dién t&r dwoc dwa vao nghién clru tir nhirng nam dau thap nién 1990, va dén
2003 déng co ME-C dau tien duwoc gigi thiéu. Béng co ME-C cta hang MAN duoc coi la déi tha
canh tranh clia RT-Flex v&i muc tiéu:

e Cai thién kha nang lam viéc & ché d6 nhé tai;
e Giam suét tiéu hao nhién liéu, suét tiéu hao dau bdi tron xi-lanh;

e Cai thién phat thai trong khi x& gay & nhiém khéng khi (vé& thanh phan NOy, vé& ham lwong
muodi, khoi den);

e Tich hop hé théng theo dbi va chan doan k§ thuat déng co.

Pressure booster Alphalubricator
- l withACC

" Accumulator

Distributor block ELFlvalve
Hinh 1: B tri cum xi-lanh diéu khién bom cao dp, Xu-pap xa va bom déu xi-lanh

DPong co thé hé ME-B dwoc dwa vao san xuét 1an dau tién ndm 2007, tie la nhidu ndm sau
khi gi&i thiéu dong ddng co ME-C, nh&m t6i thi trwdng la cac ddng co lai chan vit ¢& trung, dwong
kinh xi-lanh ttr 300 - 600 mm. Day la thi trwdng tiém nang ma hién tai khi yéu ciu vé phat thai 6
nhiém khong khi cta IMO ngay cang chéat ché hon, cac hang khac chwa dap wng hodc khong phat
trién theo hwéng nay (hang Sulzer Wartsila phat trién RT-Flex to dong xi-lanh 500 mm tré 1én).

Khéc biét co ban ctia ME-B la mét cum xi-lanh thay lwe (Hydraulic Cylinder Unit — HCU) diéu
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khién 2 xi-lanh - Dual HCU (trén ddng co ME-C, méi xi-lanh c6 mat HCU riéng). Mét van ELFI thuc
hién chirc n&ng diéu khién qua trinh cap nhién liéu va hd tro diéu chinh xu-pap xa.

1.1 Qué trinh cap nhién liéu

Uu diém cta dong co 1a ap suét phun nhién liéu khong phu thudc téc do déng co, do bom
cao ap khéng lai bi truc cam nhw trwéc day, twong tw nhw cac dong dong co phun nhién liéu diéu
khién dién.

Trong khi ME-C c6 cé bom thiy Iwc do déng co dién lai va do chinh dong co lai, d6ng co ME-
B chi c6 2 dong co thay lwc do déng co dién lai.

Slide fuel

High pressure pipe
valve

Suction valve Fuel Oil Pressure

/Booster ;

«— Fuel oil inlet
8-10 bar

10

Fuel oil plunger 2

Hydraulic piston

ELFI ME-B .2
ELFI-V ME-B .3

N\,

= —

High pressure hydraulic oil inlet
Hinh 2: Nguyén Iy cap nhién liéu déng co ME-B

Céac dong co dién lai nay hoat dong tw déng hoac khéng tw dong (dung khi kiém tra hoac
khong can dwa tay chuéng truyén I&énh vé vi tri S/B — Stand-by), néu tw dong thi dwoc didu khién
gén véi vi tri cla tay chuéng truyén lénh. Khi tay chuéng lénh dwa vé vi tri “FWE - Finish With
Engine”, cac dong co dién nay dirng, khi tay chuéng & vi tri S/B, mét bom thly lwc sé ty ddng chay
va duy tri 4p suét & 225 bar. Trong qua trinh tang téc néu tai cla dong co tang téi 25%, bom thay
lwe thir 2 chay va cung véi bom thir nhat duy tri &p suét thiy lwc theo yéu cu tir hé thdng diéu khién
ECS.

1.2 Diéu khién déng — mé xu-pdp xa
Exh. valve lift [mm]

80

——— High load
—--- Low load

-20 L . . . L L L \ | L
60 90 120 150 180 210 240 270 300 330 360
Crank angle

Hinh 3: Thay déi d6 mé xu-pédp khi MEV tdc déng
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Xu-pap xa van dwoc diéu khién bdi truc cam truyén théng. Tuy nhién, & ché do tai Ién hon
55%, nhdm gidm phat thai 6 nhiém, MEV-piston lam viéc dé cip thém mét lwong dau thay lwc lam
tang géc mé cla xu-pap & hanh trinh déng, lam tré qua trinh déng kin, tac déng dén lwong khong
khi quét trong xi-lanh.

2. Sw cb trén xu-pap xa, nguyén nhan va giai phap
2.1 Pham vi anh hwéng

Théng ké chwa day da cho thdy sw cb xay ra it nhat trén 4 tau sé-ri 34.000 DWT cla cac chi
tau khac nhau, dong tai Trung Qudc, Nhat Ban, dong co dwoc san xuéat tai DMC (TQ), HITACHI
(Nhat).

2.2 Hién twong

Khi may chinh chay nh tai & ché d6 hanh trinh bién, trong th&i gian téng tai cho dong co' lén
gia tri khai thac théng thwong it nhat 1 gio hoat ddng dé rira tua-bin, thdi mudi ndi hoi, ... & giai doan
tai tang lén dén 60-80%, d6t nhién téc d6 dong co dao dong manh, chi bao tai ting vot, chi bao
lwong nhién liéu cAp tang cao tham chi dén 100%.

o
PR
A B
[
D

], \H) Bottom of

the groove
A, B - Normal stroke when exhaust valve rotate

C - Indicator Stroke when knocking happen
D - Difference about 1 cm

In Groove

Hinh 4: Ghi nhan trén co’ cau chi bdo ctda xu-pap

Khodng vai gidy hodc lau hon sau d6, xuét hién tiéng va dap I&n & phia xu-pap xa dong co,
ngay sau dé tbc do dong co tré lai binh thwéng, tuy nhién hién twong co thé 18p lai lién tuc hoéc téc
do dong co dao dong khdng durt.

O ché dd tai thong thuwong (65-80%) khi hanh trinh bién, khéng xay ra hién twong néi trén.

2.3 Xur Iy tirc thoi

Khi phat hién tbc dd déng co dao déng manh, Iap tie xin y kién budng lai dé giam téc d6 dong
co. Khi dwoc phép, giam tbc do dén gia tri ma tai do tbc d6 khong con dao déng niva, tbc d6 gidm
trong nhiéu trwérng hop cé thé vé dén téc do diéu dong - HALF. Duy tri tbc do nay khoang 5-10 phut
sau dé tang tbc do dong co tré lai, néu sw cb Iap lai, phai giam tbc d6 va duy tri & tbc dd thap lau
hon.

2.4 Ly giai hién twong

Vi ly do ndo d6, mot xu-pap xa khéng déng hét & hanh trinh déng, dan dén xi-lanh d6 khéng
chay, khong sinh cong, chi con 5 xi-lanh lam viéc, khién tbc dd dong co dao ddng manh, lwgng nhién
liéu cAp vao xi-lanh tdng dé dam bao duy tri tbc dd dat cho truéc.

Tiéng va dap rat I6n & phia trong xi-lanh 1a do va cham gitra nAm va xe xu-pap do ndm chiu
tac dong ciia mot lwc rat Ién khi dong tré lai.
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2.5 Tac hai

e Qua tai cuc bo ddi v&i cac xi-lanh con lai;

o Mat can bang vé cong suét gitra cac xi-lanh;
o Mét can bang v& mé-men trén truc;

e Nguy co chay, né trén 6ng gop khi xa va tua-bin tdng ap. Khi khéng cé diéu chinh khéc,
nhién liéu van dwoc cip vao xi-lanh gédp sw ¢ nhwng khong chay, di ra dng gop khi xa, néu lwong
nhién liéu nay tich tu hodc ham lwong dd I16n cé thé gay chay, nd gay ra sw cb nghiém trong hon;

Hinh 5: Bé tri piston ME-V hé tro diéu khién xu-pap

 Mét an toan trong trwdng hop tau hanh trinh trong ludng, hodc khu vuc diéu dong bi han ché.
2.6 Xdc dinh nguyén nhén

Cho dén nay, cac nha ché tao van chwa xac dinh dwoc nguyén nhan gay ra hién twong néi
trén. Mot sb gia thiét dwoc nha ché tao dua ra:

e Do khong khi Ian trong hé théng thay luc diéu khién;
« Do mudi cac-bon lot vao khe hé gitra can xu-pap va éng dan hwéng gay ket.
2.7 Gia thiét cia nguwoi khai thac

Nguyén nhan chinh la do Iywc déng xu-pap cua gié 10 xo tac déng Ién piston gié (hwéng tir
dwdi 1én trén) khong dd dé thang mét strc can nao d6 huéng tir trén xudng.

o Ap suét gi6 16 xo xu-pap yéu hodc do ro lot;

e Sai s6t clia van diéu khién ELFI d&n dén viéc ludn c6 lwong diu ap suét cao tac dong lén
piston ME-V, khién xu-pap khéng thé dong hoan toan;

e Ket xéc mang & piston trén dinh xu-pap;

« Ket piston & bom dau xu-pap do truc cam lai (exhaust valve actuator).
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Hinh 6: Khodng trong khi thay 6ng dan hwéng méi
2.7 Giai phdp cua nha ché tao
« Thay thé cac gi&c co nbi dng thiy lwc dé tang kha nang lam kin va chéng néi 16ng;
e Thay thé cac bng thay lwc véi dwong kinh Ién hon;

e Thay thé éng dan hwéng can xu-pap dé tang kha nang truyén nhiét. Dac diém co ban cla
thiét ké méi la 6ng dan hwéng ngén hon, dwong kinh trong 16n hon.

2.8 Giai phdp dé xuét

e X& khong khi triét dé tai cac vi tri sinh han dau nhén, phin loc tw xa, phin loc tinh trwdc clra
hat bom thay Iwc;

e Tang cudng kiém tra rd lot dau thay lwc & cac duweng 6ng dan tr HCU sang MEV piston;

e Tang cuwdng kiém tra ro lot gi6 16 xo & xi-lanh gié, van mét chiéu trén xu-pap (kiém tra &
trang thai déng co dwrng);

o Kiém tra trang thai bé mét ctia can xu-pap, phan lam viéc vé&i 6ng dan hwéng khi bdo dwédng
Xu-pap dé xem murc dd6 bam mudi, chay, mon (néu co);

e Kiém tra tinh trang cGia xéc-mang va 16 tiét lwu trén dinh xu-pap trong qua trinh bao dwéng;

e Theo dbi tac ddng ctia MEV-piston trén man hinh hién thj va vi tri cla van diéu khién ELFI.

3. Két luan

DPong co 6SME-B 8.3 Ia mét loai ddng co méi dwoc phat trién gan day. Sw ¢d trén xu-pap xa
la mot vAn d& ma hién tai chwa c6 |&i gidi théa dang. Mai nha ché tao ¢ nhirng bién phap khac nhau
dé khac phuc, tuy nhién van chwa tim ra chinh xac nguyén nhan, vi vay trong qua trinh khai thac cac
doéng co cung loai can lwu y dé tranh nhivng sw ¢b nghiém trong hon c6 thé xay ra, ddm bao an toan
cho ddng co va con tau.

TAI LIEU THAM KHAO

[1] Hitachi MAN B&W 6SME-B8.3, Instruction Manuals
[2] MAN Diesel & Turbo, Introduction to the ME-B engine, Sept 2015
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ANH HPONG CUA BO BIEU KHIEN DIEN TU (ECU) DEN CHU'C NANG TOI
LU HOA CUA PONG CO DIESEL SU’ DUNG NHIEN LIEU SINH HOC

INFLUENCE OF THE ELECTRONIC CONTROL UNIT ON OPTIMIZATION FUNCTION OF
THE COMPRESSION IGNITION ENGINES POWERED WITH BIOFUELS

THS. LWONG DUY DONG (ST)
B6 mén Khai thdc MTB - Khoa Mdy tau bién
Tém tat

Bai béo nghién ctru sw dnh huéng clia céc théng sé trong bo diéu khién dién t&r ECU dén
chire néng tbi wu héa ciia mét dong co Diesel véi nhién lidu sinh hoc & nhiéu néng do khéac
nhau bang cach mé phdng trén méy tinh. Pé dat duwoc muc tiéu nay, mét mé hinh trong phan
mém AVL Boost cho mét déng co 01 xi lanh da st dung, da dwoc thue hién moét thiét bi ECU
diéu khién phun nhién liéu bang céch tai cac co sé dir liéu (map) dau vao. Sau khi mé phdng
méy tinh da nghién ctru téi wu héa qué trinh phun nhién liéu bang cac théng sé ECU dé c6
duoc nhiing két qua tuong tw tir viéc qué trinh chéy tng véi tirng loai biodiesel. Hiéu suét
déng co dwoc danh gia dwa trén ltrong nhiét phat ra thu duwgrc tir qua trinh chay trong xi-lanh,
so sanh céc tinh chét cda hén hop nhién liéu duoc st dung trong mé phdéng. Viéc téng lwong
nhiét thoét ra tir qué trinh chay duoc dét ra béi céc théng sé ctiia ECU lam téng lwong nhién
liéu phun béng céch tang thoi gian phun.

Abstract

This paper study the influence of parameters in the electronic control unit ECU on the
functional optimization of a compression ignition engine fuelled with biofuels in various
concentrations by computer simulation. To obtain this objective a model in the AVL Boost
software for a single cylinder engine has been made, was implemented an element ECU with
fuel injection control by loading the input maps on each drive channel. Following the computer
simulations was studying the optimization of fuel injection by ECU parameters to obtain the
same results from the combustion process for each type of biofuel use. Engine performance
was evaluated based on the quantity of heat released obtained from the combustion process
in the cylinder, comparing the properties of mixtures of fuels used in the simulation. To
increase the quantity of heat released from the combustion process was commissioned by
ECU parameters increasing the quantity of fuel injected by enlarging the injection time.

Key words:’EIec,tron‘ic Control Unit (ECU), téc do téa nhiét, computer simulation, 4p suét trong xi
lanh, thoi diém bat dau phun.

1. Gi&i thiéu chung

Trong béi canh hién nay, lwong nhién liéu héa thach dang dan can kiét, nhién liéu sinh hoc
dang dan dwoc nghién ciru tng dung dé thay thé, trong d6 cé s dung cho ca déng co. Bai bao nay
nghién clru anh hwdng cla cac théng s ECU dén viéc tbi wu hoa qua trinh phun nhién liéu trong
dong co Diesel [16].

Hién nay, nghién ctru trong linh vire nay cha yéu nghién cru &nh hwéng clia nhién liéu sinh
hoc dén cac thdong so chirc nang cua dong co Diesel. M6t hwdng nghién clru méi la lién quan den
nhitng anh hwdng qua lai gitba cac thdong so chirc nang ctia ddong co phun nhién liéu dién tir.

ECU la mét hé thdng phirc tap gdbm cac mé-dun dién t& dung dé diéu khién va kiém soat cac
thong sb clia ddng co. Nguyén tic hoat dong ctia hé théng ECU |a nhan di¥ liéu dau vao, xt ly div
liéu, dwa ra tin hiéu diéu khién [2]. Cac cam bién dwoc I&p dat trén hé thdng dé cac thdng sb l1am
viéc clia dong co nhw téc do, ap suét, nhiét dd... Gia tri ndy dwoc so sanh hay tinh toan véi gia tri
mac dinh dwoc lwu trong ECU. Néu gid tri do va gia tri lwu trong ECU khéng giébng nhau, cac moé-
dun diéu khién dién t&r sé diéu chinh gia tri cia mdt qua trinh vat ly nhdm dwa cac gia tri thuc té do
duwoc vé twong trng v&i cac gia tri tdi wu da dwoc Iap trinh trong ECU.

ECU v&i hé théng kiém soat khi thai phat sinh tv qua trinh chay bao gébm hé théng diéu khién

dong co va hé thong diéu khién truyén dong. Day la loai hé théng dwoc s dung cho mé-dun diéu
khién dién t&r ciia ECU, str dung co khi va thay lwc trong mot thuat toan theo thi gian thwe [6].
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2. M6 hinh mé phéng may tinh

Cong cu phan mém mo phong da tré thanh khong thé thiéu cho s phat trién va tbi wu hoa
céac nghién ctru lién quan dén hoat déng clia dong co’ dét trong.

M6t mé phdng may tinh da dwoc thuwe hién bang cach st dung mé hinh dwoc xay dwng trong
phan mém AVL Boost cho ddng co mét xi lanh AVL 5402. M6 hinh nay dwoc thwe hién trén mot
thanh phan ECU diéu khién phun nhién liéu v&i co s& di liéu diu vao (map) nhap vao trén méi kénh
may tinh (hinh 1).

DPong co nghién ciru AVL 5402 1a mot dong co bdn ky dung éng tich ndng ciia Bosch model
CR1 v6i ap suat 1600 bar, c6 ba lan phun trong méi chu ky (phun méi, phun chinh va phun sau). Hé
thdng kiém soat phun 1a loai AVL RPEMS (Rapid Prototype Electronic Management System). Hé
thdng nay dwoc trang b véi bd ECU loai ETAs ETK 7.1, ¢6 cac tham sb c6 thé duwoc thay dbi duwoc
thdng qua phan mém Inca-PC va cho phép diéu chinh cac théng sé phun: thdi diém bét dau phun,
thoi gian phun va ap suét trong éng tich nang [10].

cu

c2

CATA PL2

Hinh 1: Déng co’ AVL 5402 véi bé ECU
SB1 + SB4: bién ngoai hé théng, 1+13: Puwong 6ng, J1: Pau néi, MP1 + MP5: Diém do, R1,
R2: Han ché; I1: Voi phun, C1: xi lanh cla dong co duwoc sty dung trong mé phdéng, C2: I-]inh éph
cta Xilanh C1 dung dé nhép cac két qua thi nghiém, CAT1: Chat xtc tac, ECU1: Bo diéu khién
dién tr, E1: déng co.
~ ECU trong mé hinh mé phdng dwoc s dung dé quan ly tat ca cac chirc nang cta moét ban db
diéu khién dién t&r dong co' va cho phép kiém soat qua trinh phun nhién liéu (hinh 2).

Engine Control Unit

" EngineControlUnit Map Specification
- Sencr! Element Actuator Channel |
Cylinder 1 Fuelling
Cylinder 1 Start of Injection
B Maps Flow Chart Injector 1 FueliMass/Tlme
=@ [1]: C1 - Fuelling 23
acceleration s O——
Baseline Map Xen Yon S
Maximum Map lacceleration | comected
stead; patlia
Minimum Map Sate” comactongy] value

=@ [2]: C1 - Start of Injection
Baseline Map
Maximum Map
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=@ [3]: 1 - Fuel Mass/Time

steady
state

| xmin ymin Xemax Smax

)|

I
{eHE]

minium  maximun

Xacc1 Yace

[ Baseline Map dect Ydtec1 map
Maximum Map Je=}
o deceleration
Minimum Map @ comection output
map 1 value
-
deceleration —-()-4?;—

Hinh 2: ECU va cac dac tinh cua co’ s& di liéu

Co s& dir liéu gbc (Baseline Map) c6 chira cac gia tri tham khao cho céac trang thai 4n dinh,
gia tri phdi dwoc so sanh voi gia tri dwoc cung cap bdi cac cdm bién (x, y) va sau khi ap dung cac
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diéu chinh trén cac hé sb tir co' s& dir liéu chinh xac sé tao ra gia tri dau ra dwoc truyén téi cac kénh
cula thiét bi thwe hién.

Cac thong s dworc diéu khién béi ECU sé két ndi voi thiét bj thuwe hién la:
e Lwong nhién liéu [mg] phun vao xi-lanh (hinh 3 (a));

e Thoi diém bat dau phun nhién liéu [°gqtk]. Diéu kién ap dung thong s6 nay rat quan trong dé
gidam thiéu lwvong khi thai va toi wu hoéa tiét kiém nhién liéu (hinh 3 (b));

e Luwu lwong nhién liéu lwong [kg/h): lwong nhién liéu phun vao déng co méi don vi thoi gian
(hinh 3 (c)).

Ung va&i mbi gia tri téc do dong co khac nhau, ECU sé tinh toan xi ly tin hiéu theo ché d6 P-
I-D (ty Ié-tich phan-vi phan) dwa trén dé chénh toc dd so v&i gia tri dat [9].

ls :p(ndes _n)+i (ndes _n)dt—i_d%(ndes —l’l)

Q'—.H

(1)
Trong d6: 1s — tai ddng co; p — phan t& ty 1& [1/rpm]; i — phan t& tich phan [1/rpms]
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Hinh 3(a): Co' so’ di liéu cua lwong nhién liéu (b): Co’ s¢o dir liéu cua thoi diém bat dau phun
Engine Control Unit
== EngineContralunt "
= !;G Baseline Map
Element | S2nsor Channz: | o b
=] ced-Tal DR ECU |Load_signal
=& Map Specifization Y Engire 1 |Speec
Mzps Flow Chart
<@ [1] o1 -Fueling 1 2 3
a Gas_elne Map _Loaadsgni [ ) Ireser | Rew
& Maximum Map o 1
B8 Minimum Map & = R=move Rov
=ia Epecd (rpm) FlowTimz (ka/h) Ll
=@ [2] 1 - Startof Injection 1 200 0 021 -/ msencal
& Raselne Map — o a i
Maximum Map — = Roaose Fol.
& Minimum Map. 3 |1600 0 087 T
=@ [2] 1-Fuel Mass/ lime 4 2000 0 0.52
Baseine Map 5 [2600 o 0.57 - storc
B Maximum Map
B Minimum Map 12
- e
E) -
Zas e
- e
£2 e
Fos e
Bo2di T
o o Dusaido v o vl v 4 s
00 1000 D 000 2000 MC 3O 400 4500
Speec (rpm)

Hinh 3(c): Co’ s& di¥ liéu cda lwu lwong nhién liéu

3. Két qua va thao luan

Bang 1 1a cac thong sé dat dwoc khi chay mé phéng ddng co st dung dau Diesel.
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Bang 1. Két qua mé phong str dung dau Diesel

Téc [Lwu lwgng | Lwu lwong | Lwong nhién | Ap suadt | Téc dd | Téc do téa |Téc do toa
do | nhiénliéu | khong khi |liéu phun vao| cuwc dai tang ap |nhiét cwc dai nhiét
[rom]|  [kg/h] [ka/h] [ka] [Pa] [Pa/gqtk] | [I/°gqtk] [J/°gqtk]
800 0.21 10.40 8.75e-006 6,369,000 | 592,342 55.48 0.5431
1000 0.23 11.87 7.66e-006 6,126,000 | 577,868 43.69 0.4758
1500 0.37 20.61 8.22e-006 6,269,000 | 604,109 40.51 0.5102
2000 0.53 30.85 8.83e-006 6,342,000 | 629,893 35.16 0.5468
2500 0.57 34.19 7.60e-006 6,076,000 | 614,769 37.81 0.4692
3000 0.70 43.42 7.78e-006 6,084,000 | 621,745 36.47 0.4784
3500 0.85 51.98 8.10e-006 6,305,000 | 643,051 28.45 0.4976
4000 1.01 60.72 8.42e-006 6,350,000 | 646,241 24.75 0.5123
4200 1.10 65.33 8.73e-006 6,352,000 | 646,142 25.21 0.5336

Mo phéng da dworc Iap di nhwng lic nay st dung nhién liéu sinh hoc c6 ty 1é tron khac nhau
so v@i dau diesel (B10, BgO, B50 va B100). Céac thudc tinh chinh cla nhién liéu diesel va nhién liéu
sinh hoc dwoc str dung dé mo phong dwoc trinh bay trong bang 2.

Béng 2. Cédc tinh chat cda nhién liéu sinh hoc

Dac tinh Diesel B10 B20 B50 B100
Nhiét tri thap [kJ/kg] 44.800 42.270 38.040 34.240 30.620
AJF Ratio [-] 14.70 14.29 14.07 13.40 12.29
Ty trong [kg/m3] 834 848 856 880 884
Ty 1& Carbon/Total [%] 86.20 85.37 82.24 81.33 76.05
Ty 1€ Oxygen/Total [%] - 1.21 4.47 5.55 11.14
Khéi lwgng phan t& [g/Mol] 226 282 254 271 276

Hiéu suat ddng co dwoc danh gia dL_Pe_i trén lwgng nhiét tda ra tr qua trinh chay trong xi lanh,
qua dé so sanh anh hwéng cla nhién liéu hon hgp dwec st dung trong moé phoéng.

C6 thé thdy dwoc rang lwong nhiét tda tir qua trinh chay thi gidm trong khi lam tang ndng do
thanh phan hiru co. D6 la do dau diesel sinh hoc ¢é nhiét tri nhd hon va ty trong cao hon so véi dau
diesel. Dé tang lwong nhiét sinh ra tlr quéa trinh chay, can phai thay dbi cac gia tri ciia qua trinh phun
nhién liéu, lwgng nhién liéu hdn hop cling dwoc tang thém.
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Hinh 4: (a). Ap lwc cwe dai trong xi lanh

(b). Téc d6 tdng &p suét trong xi lanh
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Hinh 5: (a). Téc d6 tdéa nhiét cwe dai trong xi lanh (b). Téc d6 téa nhiét trong xi lanh

Hinh 4 (a), 4 (b) sy thay dbi clia ap suéat cuc dai Toc dd tang ap suét trong xi lanh tng véi cac
gia tri khac nhau cta toc do déng co khi str dung cac hén hop nhién liéu sinh hoc voi néng dé khac
nhau t& nhién liéu Diesel 100% dén biodiesel 100% (B100). Ty trong cao hon ctia hdn hop dau
diesel sinh hoc lam giam tén that nhién liéu trong qua trinh phun, dan dén s téng téc ctia qua trinh
chay [7].

Sw thay déi clia Téc do tda nhiét cwc dai sinh ra béi qua trinh chay va tdc do tda nhiét trong
xi lanh &ng v&i cac gia tri khac nhau cta tbc d6 déng co khi str dung hén hop nhién liéu sinh hoc
ndng dd khac nhau duoc thé hién trong hinh 5 (a) va (b).

M phéng da duorc 1&p lai bang cach thay dbi lwgng nhién liéu phun cho mé hinh s dung dau
diesel pha tron dau sinh hoc. Dé tang lwong nhiét tda ra tir nhién liéu dbt trong qua trinh chay, ECU
da thay déi thong sb ctia qua trinh phun va cho két qua nhw bang 3 [3].

Bang 3. S6 Iwong nhién liéu phun

Téc dé dong co Lwu lwong nhién liéu [Kg/h]

[RPM] Diesel B10 B20 B50 B100

800 0.210 0.220 0.245 0.260 0.300
1,000 0.230 0.240 0.270 0.300 0.325
1,500 0.370 0.390 0.435 0.480 0.535
2,000 0.530 0.560 0.620 0.690 0.750
2,500 0.570 0.600 0.660 0.720 0.820
3,000 0.700 0.740 0.810 0.900 0.990
3,500 0.850 0.900 0.990 1.100 1.200
4,000 1.010 1.065 1.175 1.300 1.415
4,200 1.100 1.165 1.275 1.420 1.560

Két qua mo phéng thu dwoc bang cach tang lwgng nhién liéu phun dwoc hién thi trong hinh
6(a) va 6(b) va bang 4.
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(Rate Of Heat Released max-ROHR max) (Rate Of Heat Released -ROHR)

Bang 4. Gia tri cia ROHR st dung nhién liéu sinh hoc

B10 B20 B50 B100
100 G019 ROHR| o | ROHR| poyg | ROHR| oy | ROHR | poyg
rRev] | eca)| BPCAL | aeca| BPCAL | gecay| BPCAL | gecay | BIPCA
800 55.16 | 0.5369 | 55.03| 0.5362 | 54.69 | 0.5340 | 54.46 | 0.5306
1,000 | 43.17 | 04685 | 42.75| 0.4644 | 42.60| 0.4643 | 42.41 | 0.4599
1,500 | 40.44| 05074 | 40.30| 0.5073 | 40.08| 0.5062 | 40.07 | 0.5046
2,000 | 34.73| 05458 | 34.65| 0.5444 | 3459| 05439 | 34.48 | 0.5305
2500 | 37.37| 0.4667 | 37.12| 0.4627 | 37.09| 04615 | 36.98 | 0.4640
3,000 | 36.08| 04783 | 36.01| 0.4724 | 35.92| 04716 | 35.74 | 0.4668
3500 | 28.26| 0.4973 | 2823 | 0.4943 | 27.94| 04939 | 27.84 | 0.4840
4,000 | 2460| 05108 | 24.25| 05092 | 24.20| 05089 | 24.12 | 04978
4200 | 25.12| 05326 | 24.91| 05284 | 24.76| 05215 | 2413 | 05213
[3/°CA — JP°gqi]

4. Két luan

Xu hwéng chinh 1am nén tang cho s phat trién ctia dong co Diesel 1a su két hop gilra viéc
céat gidm khi thai va cai thién tinh kinh té ctia nhién liéu, hiéu qua nang lwong. Diéu nay cé thé dwoc
kiém soat bang cach gidm qua trinh chay béi bo ECU va chay tap trung xung quanh diém chét trén
va triedc khi hinh thanh bang cach tang viéc kiém soat cac qua trinh chay clia hdn hop va nong do
hon hop.

Chi phi san xuét dong co dwoc giam bang cach md phdng mé hinh héa bang phan mém trén
may tinh v&i cac hé thdng dién t&r trwdc khi san xuét. Diéu nay dam béo c6 duwgc md hinh bd ECU
c6 dd tin cay dbi véi cac loai ddng co khac nhau va do d6 1am gidm chi phi san xuét [13].

‘Trong mé phéng da chi ra rang dau sinh hoc nguyén chat (B100) co khoang 80% nang Ivong
cla dau diesel. Khi dau diesel sinh hoc dwoc pha tron voi ty 1& 20% (B20), hdn hop c6 thé st dung
twong ty nhw dau diesel.

_Vé vén dé bao vé méi trwong, dau sinh hoc va hén hop dau diesel sinh hoc lam gidm khi thai
6 nhiém so v&i siv dung nhién liéu diesel truyen thong, voi mire giam dang ke lwong khi thai ngoai
trlr NOx. Nhién liéu diesel sinh hoc c6 thé dwoc sir dung cho tat ca cac loai dong co Diesel.

Néi San Khoa Hoc Khoa Mdy Tau Bién 20/11/2016 76



TAI LIEU THAM KHAO

[1] Bonnick, A., Automotive computer controlled systems diagnostic tools and techniques,
Butterworth - Heinemann Ed., Oxford, UK (2001), ISBN: 0-7506-5089-3;

[2] Bosch, R., CAN Specification version 2.0, Robert Bosch GmbH, Postfach 50, D-7000 Stuttgart
1, (1991);

[3] Iclodean, C., Burnete, N., Computer Simulation of Cl Engines Fuelled with Biofuels by Modeling
Injection iRate Law, Research Journal of Agricultural Science, 44 (1), 2012, ISSN 2066-1843;

[4] Mariaiu, F., Burnete, N., External Energy Conditioning and the Influences on Biofuels Physically
Parameters, Research Journal of Agricultural Science, 42 (1), 2010, ISSN 2066-1843;

[5] Schauffele, J., Zurawka, T., Automotive Software Engineering Principles, Processes, Methods
and Tools, SAE International, Warrendale, (2005), ISBN-10 0-7680-1490-5;

[6] See, W.-B., Vehicle ECU Classification and Software Architectural Implications, Technical
report, Chia University, Taiwan, ROC, (2006);

[7] Shah, A.N., Yun-Shan, G.E., et al., Effect of Biodiesel on the Performance and Combustion
Parameters of a Turbocharged Compression Ignition Engine, Journal of Engineering and
Applied Sciences, Vol. 4, Jan 2009, ISSN: 1995-1302;

[8] ***AUTOSAR: http://www.autosar. org/index.php?p=3&up=0&uup=0&uuup=0, (2012);

[9] ***AVL BOOST version 2011, Users Guide, AVL LIST GmbH, Graz, Austria, Document no.
01.0104.2011, Edition 07.2011;

[10] ***AVL List Documentation, Single Cylinder Research Engine 5402 — Users Guide, AVL List
GmbH, Graz, Austria, (2010);

[11] ***CIA-CAN: http://www.can-cia.org/index.php?id=can, (2012);

[12] ***FLEXRAY: http://www.flexray.com/index.php?sid=626170724d85f586faddbaa 594b0cb02
&pid=94&lang=de, (2012);

[13] ***JASPAR: https://www.jaspar.jp/ english/guide/company.php, (2012);

[14] ***MOST: http://www.mostcooperation.com/technology/most-network/index.html, (2012);

[15] ***OSEK/VDX: http://portal.osekvdx.org/index.php?option=com_content&task =view&id=4&
Itemid=3, (2012).

[16] **THE EU: http://ec.europa.eu/clima/policies/transport/fuel/docs/com_2012_595 en.pdf

Néi San Khoa Hoc Khoa Mdy Tau Bién 20/11/2016 77



ANH HUONG CUA NHIEN LIEU NHE CO HAM LUONG LUU HUYNH THAP
TOI BO BPIEU CHINH PHUN NHIEN LIEU VA VAN DIEU KHIEN AP SUAT
NHIEN LIEU CUA ONG TiCH NANG

THE INFLUENCE OF THE LOW SULPHURMARINE GAS OIL TO THE
INJECTION CONTROL UNIT AND THE RAIL VALVE OF FUEL RAIL

THS; MTR. HOANG VAN MU Ol
B6é mon Khai thac MTB - Khoa May tau bién
Tém tat

Bai bao nay tim hiéu nguyén nhan va bién phap khédc phuc cac s ¢ cda bé diéu chinh phun
nhién liéu va van diéu khién ap suét nhién liéu cda éng tich ndng & déng co loai RT-Flex khi
stz dung nhién lidu nhe c6 ham lwong Ity huynh thép.

Abstract

This paper presents causes and solutions for the troubles of the Injection Control Unit (ICU)
and the Rail Valve of the RT-Flex engine running with Low Sulphur Marine Gas Oil (LSMGO).

Key words: Injection control unit, rail valve, fuel rail and RT-Flex and low sulphur marine gas oil.
1. D3t van dé

Dé thye hién theo cong wéc qudc té vé van dé phat thai, tau thdy phai s& dung nhién liéu c6
ham Iwong Iwu huynh khéng vwot qué 0.1% trong viing kiém soét khi thai. Ciing tir d6 sw cb hé dong
lwc lién tuc tang khi ddng co s&v dung nhién liéu c6 ham lwong lwu huynh thap d&c biét 1a véi nhién
liéu nhe. Theo théng ké, trung binh hang ndm cé t&» 30~40 tau bi hw héng hé déng lwc trén ving
bién Canifornia do st dung LSMGO [1]. Sw ¢ may chinh cla tau anh hwéng tryc tiép dén an toan
tau va bén cang. Do d6 viéc tim hiéu nguyén nhan va bién phap khéc phuc sv cb la wu tién hang
dau cla thuyén vién trén tau. O’ day sé tim hidu va phan tich nhirng nguyén nhan gay ra sy ¢ may
chinh do bd diéu chinh phun nhién liéu va van diéu khién &p suét nhién liéu trong éng tich ndng cua
doéng co loai RT-Flex c6 trang bi hé thdng diéu khién dong co la Wartsila Engine Control System
(WECS) [2] khi st dung nhién liéu nhe c6 ham lwong lwu huynh thép.

2. Cac sw cé lién quan dén bd diéu chinh phun nhién liéu

Dong co st dung nhién liéu nang cé ham lwgng Iwu huynh cao (HSFO), mac du nhiét do thiét
bi cao b&i nhién liéu da dwoc ham néng khi cung cip dén ICU nhung dd nhét cha nhién liéu van
trong khoang tr 10cSt~15 ¢St [2]. Khi d6i nhién liéu st dung sang LSMGO thi d6 nhét thp hon
mac du khéng dwoc ham va céc thiét bi clia hé thdng nhién liéu dang c6 nhiét do cao gay nén gian
né nhiét. M&t khac do d6 nhét ca nhién liéu LSMGO qué thap néndnh hwéng dén hoat déng cua
thiét bi phun va van diéu khién ap suét nhién liéu dan dénthdng sé hoat déng ciia déng cg bi
anh hudng [1].

2.1. Khdong khéi déng dworec déng co do ro rinhién liéu

Du6i day la cac hién twong co thé xay ra trong va sau khi déng co déi nhién liéu st dung
sang nhién liéu c6 ham lwong lwu huynh thap.

- Tiéu thu gi6 khéi dong 16n, thwerng xuyén dan dén bao dong ap suét chai gié thap, lam gidm
sb 1an khéi déng ctia dong co;
- Bé&o dong ICU bij ro dau;

- B&o dong ap suét nhién liéu trong éng tich nang thap va rat thap trén FlexView;
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- Khéng kh&i dong dwgrc dong co.
2.2. Swcé van diéu khién 4p sudt nhién liéu trong éng tich nang

Sau khi d@éi nhién liéu st dung sang LSMGO thi nhiét do cta hé théng nhién liéu gidm, dac
biét 12 may chinh dirng lau 1am cho nhiét d6 ctia dau béi tron vao van diéu khién ap suét giam. Néu
kh&i dong may chinh & trang thai lanh (b&ng nhiét d6 mai trwdng) va diu bdi tron cé dd nhot cao thi
van diéu khién ap suat nhién liéu sé lam viéc khéng 6n dinh va théng bao: "ME Inj. Rail Valve m.n
On Time Return Hight" trén FlexView[3]. Ddng thdi thiét bi bao vé sé gidm may khan cap va théng
bao: Cylinder Failure: "ME injection quantity piston fail, cylinder #m" va "Inj. Quantity Piston,
Stuck In Max. Pos." trén FlexView [3].

3. Phan tich cac nguyén nhan gay nén swco

Nhirng sw cb da néu & muc 2 c6 thé xay ra ngay ca véi HSFO khi tinh trang k¥ thuat ciia dong
co khoéng con tét, vi du cac chi tiét bi mon dan dén khe hé 16n, sai s6t clia ngudi van hanh ... Diéu
guan trong & day la phai tim ra nguyén nhan khac khi dong co sir dung LSMGO.

3.1. Khéng khéi déng dwoc déng co’ do ro ri nhién liéu

Do s dung LSMGO c¢6 d6 nhét thap, sb lwong nhién liéu ro ri gia tdng bang 2~5 lan so voi
HSFO [2]. RO ri nhién liéu dan dén kéo dai thoi gian didu chinh &p suét clia van diéu khién ap suét
nhién liéu, néu ap suét phun nhién liéu khong dat tai thdi diém cét gio khdi dong thi dong co phai
khéi dong véi lwong gié 16n hon hodc khéi dong lai. Trong trwdng hop xau nhat 1a khong thé khéi
déng dwoc ddng co do ap suét nhién liéu qua thap. Ap suét nhién liéu trong bng tich ndng thap con
do ro ri nhién liéu tr nhikng thiét bi khac nhw: Bom cao ap; van diéu khién ap suét va voi phun. Viéc
kiém tra ro ri nhién liéu thwc hién bang quan sat va do dac & cac thiét bi 1a bom cao &p, ICU va éng
go6p nhién liéu ro lot.
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Hinh 1: So dé nguyén ly hoat déng cua bé diéu chinh phun nhién liéu

Tw kinh nghiém vé ro nhién liéu cta ICU trong khai thac tau thi cac vi tri xay ra ro ri da dwoc
xac dinh nhw trong hinh 1, vi tri ro ri t&r piston lam kin 1& 1&n nhat va da dwoc theo d&i. Nguyén nhan
gay ra ro ri c6 thé do hao mon cac bd phan ctia ICU vi cac ly do sau:

- ICU d4 dat hodc vwot gidi han thdi gian hoat ddng ca hang ché tao dwa ra. Trong truéng hop
nay lwgng ro ri sé gia tang la binh thwdng b&i hao mon;

- Cac bd phan clia ICU bj mai mon bdi bét xic tac trong nhién liéu;
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- C4c bd phan cha ICU bj an mon béi héa chat trong nhién liéu.
3.2. Swcé van diéu khién 4p sudt nhién liéu cdadng tich ndng

Vi sw 140 hoa vat liéu phi kim loai, thoi gian dé van diéu khién ap suét hoat déng dan dan tr&
nén khéng 6n dinh va dai hon, hién twong nay dé dang quan séat thay & hoat ddng phan héi ctia van
trén ICU bdi FlexView. Khi tau Ién da hodc trong viing kiém sodt khi thai, nhién liéu st dung dwoc
ddi sang LSMGO va ngirng ham. Khi déng co khéi dong véi nhién liéu lanh thi diu bai tron (LO)
vao van diéu khién ap suét cling co nhiét do thap hon va dd nhét cla né ting lén. LO c6 dd nhét
cao vao van diéu khién ap suat lam qua trinh tac déng cda van bi tri hodn, gidm sw boi tron va két
qua la tw dong kich hoat tinh trang khan cap giam téc do cta dong co'.

Khi WECS nhan dwoc tin hiéu tri hodn cta van diéu khién ap suét nhién liéu thi théng bao:
"ME Inj. Rail Valve m.n On Time Return Hight" trén FlexView.

Van diéu khién &p suét nhién liéu (hinh 2) la van dién tir hai nga va luén & mét vi tri “phun”
hoac “héi”. Tinh ndng nay dwoc truyén bang tin hiéu dién “phun” hodc “hdi” tiv WECS va van diéu
khién &p suét sé dich chuyén phu hop véi tin hiéu. O trang thai phun, piston cdm bién Iwong nhién
liéu (FQ) cua ICU dich chuyén vé phia phun nhién liéu (phia max) va tr& vé “khéng” & trang thai
“héi”. Qua trinh phun bat dau va két thic theo tin hiéu tir WECS t&i cac van dién tr. Thoi gian to khi
WECS guvi tin hiéu dén van diéu khién &p suat dé thwc hién 1énh rdi phan hdi tré lai dwoc do va hién
thi trén FlexView. Gia tri do binh thwérng nam trong khodng 0.9 ~ 1.2 ms, I&n hon 1.2 ms 14 van bi
tri hodn, I1&6n hon 3.5 ms 1a van cé dau hiéu bj ket [3]. Khi WECS gvi 1énh "hdi" dén van diéu khién
&p suét va van thyc sy chuyén sang trang thai "hdi" sé mat moét thoi gian, thdi gian nay dwoc so
sénh véi gia tri trung binh ctia cac xi lanh khéc réi hién thj trén FlexView. Néu van diéu khién ap suét
tré nén cham dén mac khéng du sirc dé& dong hoan toan thi van truot diéu khién (ICV) van mé sé
c6 thdong bao trén FlexView la: Cylinder failure: ME Injection quantity piston fail. cylinder
#m"va"lInj. Quantity piston, Stuck in Max. Pos."[3].
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Hinh 2: Van diéu khién &p suét nhién liéu
1- Piston; 2- Ndm van; 3- Pé van; 4- Nim diéu chinh; 5- Pia diéu chinh; 6, 7- Lo xo; 8- Van diéu chinh ap

suét ; 9- Phin loc; 10- Van dién ttr, 11- Can mé cuéng birc van dién tir; BE: Nhién liéu vao;
BA: Nhién liéu ra; OE: Dau béi tron vao.

Trudng hop van diéu khién ap suat nhién liéu 1a binh thweng van cé thé thay théng bao nhw
trén & FlexView khi dong co trong trang thai lanh, nhwng hién twong nay tw déng dwoc khac phuc
v&i thoi gian nhét dinh khi tudn hoan LO &m, dd nhét LO gidm dan va van sé hoat dong tron tru.
Ngwoi van hanh c6 thé hoi nang phu tai ctia ddng co' dé tang tuan hoan LO dé khéi phuc lai trang
thai binh thwdng nhanh hon.Sw cb ket piston FQ cling cé thé xay ra khi carbon bam trén céan piston
FQ, dé tranh didu nay thi mdi 6 thang thwc hién kiém tra chuyén déng cda piston mot 1an va vé sinh
néu can.
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4. Bién phap xtr ly

CAc su ¢b trong muc 2 & trén 1a do cac tinh trang khac nhau do d6 can phai cé bién phap x
ly thich hop. Khi tau dang diéu dong néu sw cb xdy ra ludn dan dén hau quéa nghiém trong do d6
dwai day trinh bay bién phap khac phuc trong tinh huéng khan cép.

4.1. Tinh trang khan cép

Trwdng hop khéng con ICU va van diéu khién &p suét dw triy trén tau dé thay thé, thuyén vién
can phai thyc hién bién phap xt Iy khan cip dé cai thién tinh hinh, tuy nhién van cé trwéng hop
khéng cai thién dwoc tinh hudng.

a) ICU ro r/ quéa nhiéu nhién liéu

Thuc té hoat dong ludn c6 chit it ro ri nhién liéu tlr ICU trong diéu kién binh thwéng, nhung
néu sy cb & muc 2.1 xay ra do rd nhién liéu quéa nhiéu thi phai thuc hién cac viéc sau:

- Dirng ham hoéc tang cuéng lam mat nhién liéu & hé théng nhién liéu c6 bau lam mat dé giam
nhiét d6 nhién liéu vao dong co cang nhiéu cang tét;

- Tang ap suét nhién liéu vao dong co |&n giéi han trén;

- Gia tang tac dong téi co cAu dan dong bom cao ap luc khdi déng bang cach tac dong truc
tiép bang tay;

- Giatang téc dd kh&i dong cho déng co bang cach ting thoi gian cap gio khéi dong.

Tang toéc dd khéi dong lam tiéu thu gié nén cho méi 1an khéi dong tang, nhwng cé kha ndng
loai bé dwoc khéi dong khong thanh cong.

b) Van diéu khién &p suét nhién liéu hoat déng khéng én dinh

Su cb van diéu khién ap suét nhién liéu chi yéu phat sinh trong diéu kién déng co' lanh cho
nén trwdc khi khéi dong dong co can thye hién moét sb viéc sau:

- Tuan hoan LO dé swéi cho van diéu khién &p suét nhién liéu;

- Nang nhiét d6 hadm ddng co Ién gi&i han trén;

- Xa khi cho tat ca céc xi lanh bang FlexView dé LO tuan hoan t&i cac van diéu khién ap suét
nhién liéu;

- Thay thé van diéu khién ap suét va co thé thay bang van diéu khién &p suét cda thiét bi diéu
khién xu pap.
4.2. Bao dwéng dinh ky
a) B0 diéu khién phun nhién liéu

B6 diéu khién phun nhién liéu hw tdn c6 thé dwoc thay méi, bdo dwéng hodc thay cum van
trwot diéu khién thy theo tirng tinh trang. Néu ro nhién liéu tién trién nhanh trong thdi gian ngan ma
dodn mén va mai mon bdi cac hda chat trong nhién liéu,trong trwdng hop nay can déi nhién liéu st
dung vavé sinh hé théng nhién liéu.

b) Van diéu khién ap suét nhién ligu

O trong vung kiém soat khi thai, cac tau st dung LSMGO da gap nhirng sy cbé & van kiém
soat ap suét, dé khac phuc van dé nay tiéu chudn maéi da duwoc ap dung, viéc kiém tra van tién hanh

& 20°C thay cho 40°C tlr n&m 2014 [2]. Lién quan dén van diéu khién ap suét tiéu chuan méi, pham
vi anh hwéng cla sy cb da gidm dang ké, tuy nhién cac tau nén cé van du trir dé thay thé khi can.
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5. Két luan

Hau hét cac trwong hop sw cd & trén xay ra khi s& dung LSMGOda khéng dwec theo ddi khi
st dung HSFO. Vay nén, cach tét nhat dé tim dau hiéu truwéc khi xay ra sy cb 1a kiém tra theo qui
trinh dwoc mo ta dwéi day.

5.1.D6i v6i b6 diéu chinh phun nhién liéu
a) Do thoi gian gidm &p suét nhién liéu trong 6ng tich ndng

Do thoi gian &p suét nhién liéu trong dng tich ndng giam tir khodng 700 kG/cm? t&i 0 kG/cm?.
Néu tat ca cac bd phan cta hé thdng nhién liéu 1a binh thwdng ngoai triv ICU thi mire thdi gian binh
thwdng I&n hon gia trj sau:

- Déi véi nhién liéu HSFO thoi gian gidm &p 1a 5 phat;
- Dbi v&i nhién liéu LSMGO theéi gian gidm &p 1a 1 phat [3].
b) Po lwong nhién liéu ro ri tir méi ICU

Do lwong nhién liéu ro ri tr méi ICU c6 thé dwoc danh gia théng qua thu thap ro ri nhién liéu
trong vai phut. Két qué do cho phép ta danh gia tinh trang cia méi ICU va lap ké& hoach bao duwéng
ching. Theo kinh nghiém khai thac tau, lwong nhién liéu ro ri khéng vwot qua gia tri sau:

- Péi v&i nhién liéu HSFO la khoang 6 lit/gio;
- Péi v&i nhién lieu LSMGO la khoang 24 lit/gic.
Tuy nhién, lwong nhién liéu ro ri bj anh hwéng nhiéu béi dd nhét cho nén can phai kiém soéat
nhiét dé cha nhién liéu khi do.
5.2. D6i v&i van diéu khién ap suat nhién liéu
Van diéu khién ap suét nhién liéu chi dwoc theo ddi khi st dung LSMGO va khi dong co &
trang thai lanh. Do d6 rat khé tim diu hiéu sw cb khi st dung HSFO. Hién nay, d& dong co hoat
dong an toan cac hang ché tao khuyén céo nén kiém tra van diéu khién ap suét nhién liéu trwdce khi
kh&i hanh hodc hoat ddng trong ving kiém soét khi thai.
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AP DUNG CAI TIEN KY THUAT VOl NHOM PISTON, XEC-MANG VA SO-MI XI-
LANH DIESEL TAU THUY NHAM KEO DAI CHU KY BAO DUONG

APPLYING SPECIFICATION OF COMBUSTION CHAMBER & RING-PACK TO
EXTEND SERVICE DURATION

THS; MTR. VO DINH PHI
THS; MTR. NGUYEN HUNG VUONG

B6é mon Khai thac MTB - Khoa May tau bién
Tém tit:

Trong nhitng ndm gén day céc dong co diesel c& 16, kiéu Man — B&W duroc &p dung nhiéu cai
tién ki thuat déi véi bé xéc-méng va thu duoc két qud khd quan trong thuc té khai thac.

Hon nira, nha ché tao khuyén céo str dung bé dé do chuyén dung va phuong phép gitp kiém
tra trang thai nhom xi-lanh, piston va xéc-méng qua ctra quét. Danh gié két qua thu duroc cho
phép di dén viéc quyét dinh thoi diém va tén suét cda chu ki bdo duéng béd hoi gép phén lam
gidm thoi gian va chi phi bdo cho cong viéc bdo dwéng.

Abstract:

In recent large bore engines, which applied current specification of combustion chamber and
ring-pack, we have obtained good service experience of cylinder condition.

In addition, the Maker recommended some special tools and methods for measuring and
checking the condition of cylinder liner, piston and piston ring through air scavenging port.
Based on the above, we can decided to extend recommended overhaul intervals of piston on
all type engines (MAN B & W), which applied current specification of combustion chamber and
ring-pack.

Key words: Piston, xéc-mang, so-mi xi-lanh, hang MAN B & W.

1. Gi&i thiéu mét sé phwong phap cai tién

Trong thi gian qua hdng Man — B&W, loai ddng co 2 ki cham téc s& dung phé bién hién nay
dudi cac tau bién c& Ion, da nghién clru va trng dung mét sé cdng nghé ché tao va cai tién ki thuat
trong thiét ké ché tao va cong nghé vat liéu ap dung dbi véi nhém piston, so-mi xi-lanh va bo xéc-
mang nham tang thém thoi gian str dung va da dat dwgec nhivng thanh tyu nhét dinh. Sau day la mét
sb giai phap dién hinh:

1.1. Nang cao chat lwong vét liéu cho xéc-mang

Trwdc day xéc-mang dwoc lam bang gang théng thuong, sau dé xéc-mang duoc thay doi
bang loai gang c6 thém thanh phan mé-lip-den va tiép dén 1a loai xéc-méng dwoc “lan cirng” hodc
phl crém nham nang cao d6 bén, chdng mai mon, tdng dd dan héi va khac phuc duoc hién twong
gay xéc-méang do anh huéng cla yéu té vat liéu, xem bang 1. Tuy nhién vat liéu ché tao xéc-mang
phai dwoc lwa chon phi hop véi vat liéu 1am so-mi xi-lanh nhw khuyén céo & bang 2.

Béng 1. Vat liéu ché tao xéc-méng

TEN NHAN HIEU MITSUI MAN B & W ENGINE MAN B&W DIESEL A/S
Vat liéu Tén nhan hiéu 1 Tén nhan hiéu 2 Tén nhan hiéu
Gang théng thwdng UBALLOY RIK45 UBALLOY
Gang c6 Mo-lip-den UBALLOY - S RIK47 RM5
Gang co lan clirng TARKALLOY - G RIK29VM RVK-C
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1.2. Piston c6 phan than dai trén dinh (Piston with high topland)

St dung piston cé phan dinh cao hon gidp tang kha nang lam kin, gidm ro lot khi chay qua
xéc-méang ciing nhw gidm nhiét do xéc-mang dau tién (xéc mang khi) nham tang dé bén, kéo dai tudi
st dung, hinh 1.

Piston with high topland

(This photo shows OROS-
HTL type piston.)

Hinh 1: Piston cé phan than dai trén dinh
1.3. Strdung PC Ring (Piston Cleaning)

Muc dich gitp lam sach muéi cac-bon ban trén phan than dai trén dinh piston, hinh 2 & 3

Praton topland Cytindar cover

PC ring - = / et Lv[: H O ¢ n(i 1
Piston cleaning nng Cylindes . 3 3] L 1 l l; (
: M 9w ||
s (u %M
Hinh 2: PC Ring Hinh 3: PC Ring

1.4. Str dung xéc-méng khi dau kiéu diéu khién giam dp (CPR top piston ring)

Viéc sir dung xéc-mang kiéu CPR nhdm muc dich cai thién hién twong bién dang nhiét & cac
phan gan miéng xéc-mang va nang cao hiéu qua lam kin khi, xéc-mang trén cung dwoc cai tién co
kha nang gidm ap goi la “CPR Ring- Controlled Pressure Relief Ring” hinh 4.

A

|59/

Hinh 4: Xéc-mdng trén cung diéu khién giam dp suét (CPR top piston ring)
1.5. Cac xéc-mang c6 Iép ma cireng (Piston ring with hard coating)

Viéc ma bé mét tiép xuc gitra xéc-mang va mat gwong so-mi nhdm ting thém do cing bé
mat chéng mai mon, tuy nhién cdng nghé lam so-mi xi-lanh ciing phai thay déi twong thich, hinh 5
& 6.
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Piston ring with hard coating

#1 ring only or all rings (#1-#4)
Hinh 5: Xéc-mang cé 16p ma cimg (Piston ring with hard coating)

1string
Vermicular cast iron base material +

Chrome-plated bottom face ;
Cermet coating 0.5 mm

- . 2ndring

Alu-coat for running-in 0.1 mm

Grey cast iron base material
Chrome-plated bottom face

Alu-coating = '
Grey cast iron base material : S 4th ring
Alu-coating
Gray cast iron base material
Cermet coating 0.3 mm
Alu-coat for running-In 0.1 mm

Hinh 6: Xéc-mang c6 Iép ma cieng (Piston ring with hard coating)

1.6. “Vdy” piston c6 cdc vong déng chi (Piston skirts with lead bronze ring).

S dung cac vong ddng chi nay nham khac phuc hién twong cao mon, xwéc vay piston do
tranh duoc tiép xdc trye tiép bé mat trwot cha piston 1én mat gwong so-mi va thuan tién trong viéc
thay thé khi vanh déng bi mai mon quéa mic, hinh 7.

Piston with high topland

(This photo shows OROS-
HTL type piston.)

P

iston skirt with bronze rin. a

Hinh 7: “Vdy” piston cé cdc vong déng chi (Piston skirts with lead bronze ring)

Néi San Khoa Hoc Khoa Mdy Tau Bién 20/11/2016 85



1.7. Chon té hop vt liéu giira xéc-mdng va so-mi xi-lanh phi hop

Két qua téng két ctia nha ché tao cho thay, t6 hop vat liéu gitra so-mi xi-lanh “TARKALLOY”
va xéc-mang “ UBALLOY” |a bd ddi c6 két qua hoat dong tét nhat. Ddng thdi MAN B&W Diesel A/S
ciing dwa ra bo ddi “PVA - C8” 1a vat liéu tét cho so-mi va xéc-méng. Tuy nhién viéc lwa chon mét
trong hai b ddi “TARKALLOY - UBALLOY” va “PVA - C8” luén cho két qua tdt. Viéc chon vat liéu

cho bo do6i so-mi va xéc-méng dwoc hang khuyén cao nhw sau:

Bang 2: B d6i vat liéu phu hop lam xi-lanh va xéc-mang

SO-MI XI-LANH XEC-MANG

TARKALLOY < UBALLOY

PVA < C8

PVA < UBALLOY

Tuy nhién qua nhiéu nghién cru va thuc té cho thay bo doi vat liéu gitta TARKALLOY va C8
la khéng cho phép.

1.8. Cai tién sz dung voi phun kiéu trwot (slide type)

Viéc thay thé st dung voi phun kiéu trwot cling gép phan kéo dai chu ky bao dwéng nhém
piston — xi-lanh do qua trinh chay da dwoc cai thién tdt hon, gidm thiéu phun rét va chay kéo dai.

T nhitng van dé cai tién k§ thuat co ban da dwoc néu & trén. Thong thworng, mot piston
duoc bdi tron tot va xéc-mang trén cling (CPR - Controlled Pressure Relief) khi kiém tra dwoc cho
thay nguyén ven, khoéng bi hw hdng st mé va cac yéu té khac khong bi anh hwéng thi khéng can
thiét phai bao duéng, hay chu ky bdo dudng cé thé kéo dai. Tuy nhién viéc quyét dinh bao duéng
hay khéng co ban Ia tuy thudc vao két qua kiém tra trang thai thwc té ctia nhém piston - xi-lanh théng
qua clra gi6 quét (Ports inspection).

Qua téng hop nha ché tao khuyén cao cé thé kéo dai chu ky bao duéng nhom piston-xi-lanh
déi v&i cac dong co Man — B&W ap dung nhirng cai tién néu trén nhw bang 3:

Bang 3: Chu ky bdo dwéng nhom piston - xi-lanh

Chi tiét Chu ky bao dwdng méi (h) Chu ky bao dwdng cii (h)
Piston (Binh, vay piston), Xéc-mang 12.000 8.000
Can piston, hop lam kin 12.000 8.000
Nap xi-lanh 12.000 8.000
So-mi xi-lanh 12.000 8.000

2. Mét sé dung cu chuyén dung va phwong phap do dac, kiém tra trang thai ky thuat

nhém piston-xi-lanh qua clra gi6 quét (Port Inspection).

Bén canh viéc nang cao chét lwong cda vat liéu chi tiét cling nhw trong thiét ké cai tién nha
ché tao con san xuat mét sé dung cu, thiét bj do chuy&n dung dé hé tro cho viéc kiém tra, do dac
nham gitp danh gia dang trang thai nhém chi tiét piston-xi-lanh d& dang va thuan lgi hon, tir d6 c6
thé dwa ra quyét dinh thoi diém va chu ky bao dwéng.

2.1. Thiét bj do chiéu day |6p ma cing trén xéc-mdang

“Coating Thickness Measurer, LE-370, KEET Electric Laboratory — Japan” |4 thiét bi dung dé
do chiéu day I6p ma ctrng trén xéc-mang.(Vi du & ddng co Mitsui - MAN B&W 6S80MC — Mark-6,
xéc-mang mé&i cé I&p ma cirng 575 + 600 um), nhw minh hoa & hinh 8.
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Hinh 8: Thiét bj va phwrong phdp do chiéu day 16p ma cimg trén xéc-mdng
2.1.1.Vj tri do d6 day Iép ma cirng

Vi tri do d6 day I&p ma clrng & xéc-mang trén cung (CPR top piston ring) hodc toan b6 xéc-
mang dwoc thye hién thdng qua clra gié quét, xem hinh 9.

2.1.2. Két qua do (xem & bang 4)

Hinh 9: Vj tri do dé day Iopp ma cieng

Béng 4. Két qua do kiém tra xéc-méng

Vessel Name: NSS HONESTY Engine Type: !ITSUI B&wsSSOM! Total Run Hrs: 34433 Port / Place: OITA (JAPAN) Date: SEP/10/2013
CPR-RING MEASURING RECORD (MK-6)
Cyl. No. 1 2 3 4 5 6
Depth of CL Groove . - :
Thickness of e S n. = ===
Thermal-spray Coat / s RN
/" N\ 4 v
1 \\l//
s ,;a‘,
A\ ‘/ / ‘1\
Y 7/ | \¢ o/
AN /4 N /
N — — o=
i] 388 ,ia: 361 u|i| 377 uia: 334 180 ,ia: 200 u|i! 286 uial 352 u|i] 448 nial 456 u|i} 336 uial 370
Measured with costing h ]§5 "3 b E ?56 alh 385 K3 b 309 - ,2.‘} " b 166 &) h 28? o ) b 253 “® h i 435 o b 436 o 3 h 355 o b 2 ?]Z “
thickness tester 9 363 #: € 346 “19 317 #ic€ o 188 #ic 143 “|9 276 #:c 249 “|9 426 ®:C 431 “|9 355 L3 3 308 2
f widi 265 alf uid: “ 236 uid: u|f wid | ¥ wid u|f widi 330 u
= P = M P = @ - “ = PH
Top-ring Run Hrs 7032-48 7032-48 11732-42 8736-59 2754-32 7362-22
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2.2. Dung cu do kiém tra 3 kich thwéc co’ ban cia xéc-mang
Xéc-mang can do kiém tra khodng cach miéng, dd sau ranh va do khe hé canh nhw minh
hoa & céac hinh sau day, hinh 10.

(a) Thuwéce do xéc-méang chuyén dung (b) Bo miéng xéc-mang

(c) DBo dé séu ranh xéc-mang (d) Do khe hé canh giilra xéc-méng va rénh
Hinh 10: Dung cu do kiém tra 3 kich thwéc va phwong phép do
2.3. Kiém tra quan sat trang thai ky thuat thuc té cda temg xi-lanh sau méi chuyén hanh
trinh.

Hinh 11: Kiém tra quan sét trang thdi ky thuat thuc té cua tirng xi-lanh

Trén hinh 11 minh hoa hinh anh mat gwong so-mi va bé mét cac xéc méng dugc chup qua
clra quét dong co 2 ki quét thdng Man B&W. R4 rang viéc kiém tra m&t gwong so-mi, dinh piston
va bé mat, tinh trang, kich thwéc cac khe hé cé thé thwe hién théng qua clra quét, giip nhan dinh
tinh trang ki thuat bd hoi ma khéng nhét thiét phai nhac mét qui-lat hay rat piston.
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3. Két luan

Bai bao tdng hop tir nghién cru va sb liéu thwe nghiém cho thay cac gidi phap k¥ thuat gan
day ap dung dbi véi nhom piston - xi-lanh va xéc-méng gidp kéo dai thoi gian st dung lén t&i 50%.

Hwéng dan phwong phap do xéc-mang béng thuéc chuyén dung, thdng ké sé liéu va danh
gia tinh trang ky thuat bé xéc-mang.

Hwéng dan kiém tra dinh piston, rénh xéc méng, mét gwong so-mi xi-lanh thdng qua ctra quét
& déong co Man B&W.

TAI LIEU THAM KHAO
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MOT SO KINH NGHIEM TRONG KHAI THAC, BAO TRi MAY NEN KHi
TREN TAU BIEN

SOME EXPERIENCE IN OPERATION AND MAINTENANCE OF AIR
COMPRESSOR ON THE SHIP

THS; MTR. DO MINH PHONG
B6 mén Khai thdc MTB - Khoa M4y tau bién
Tém tat:

Méy nén khi la mét thiét bj duoc str dung cho nhiéu muc dich & trén tau. Dé duy tri tinh trang
hoat déng binh thuong cta méy nén thi yéu cdu nguoi khai thac can kiém tra, van hanh va
béo dudng theo Ioi khuyén cia hdng ché tao. Bai viét nay néu lén nhitng van dé thuong gép
trong khai thédc may nén khi va cach khdc phuc ching.

Abstract:

Air compressor is a equipment which is used for many purposes on board. To maintain normal
operating conditions of the compressor, the in-charge engineer is nasessary to pay attention
to its operation and maintenance in accordance with the manufacturer's advice. This paper
mention the problems often encountered in operating air compressors and troubleshooting
counter-measure on the ship.

Key word: Air Compressor, maitenance, troubleshooting.

1. Gi&i thiéu

May nén khi la thiét bi nén khong khi & ap suat méi trwdng dé tang mat dd khong khi, di kém
la tdng &p suét ctia khi dwoc nén. VAn dé tim hiéu vé& nhirng diéu co ban clia may nén khi s dung
trén tau, cung véi moét cai nhin tdng quat vé cac loai khac nhau ctia may nén khi va cac trng dung
cla no la diéu can thiét cho tat ca nhirtng s§ quan may, nguwdi gan bd céng viéc clia minh & trén
bién. Cac sy quan may hay coi viéc doc, hiéu nhirng thong tin trong tai liéu hwéng dan ctia hang san
xuét, cuing v&i nhivng nguyén nhan gay hw hdng va cac bién phap khac phuc Ia mét nguén kién thirc,
kinh nghiém qui bau cdia minh. Cung v&i muc dich la may nén khi ludn hoat ddng tron tru, an toan
va hiéu qua trong moi ldc.

2. N6i dung
2.1. Cdc thiét bi bdo vé va thoi gian bao tri mdy nén khi

May nén khi hang hai la mét may moc thiét bi phu tro' cuc ky quan trong trén tau va cac thiét
bi ndi hoat ddng trén bién khac. N6 dwoc st dung dé san xuét khi nén, nham phuc vy, cung cép khi
nén cho cac hoat dong trén tau, ca dwdi budng may va cac nhu cau trén boong.

Céc thiét bi nay cé nhiém vu bao vé khi may nén dang hoat ddng ma xay ra sy cd, giup cho
may nén khéng bi hw héng.

2.1.1 Céc thiét bj bao vé trén mot may nén

- Van an toan: dwoc trang bi sau mdi cAp nén dé gidi phong ap suét dw thira bén trong né.
Cac thiét 1ap clia cac ap lwc nang téng l1én sau mdi cip. Thong thwéng van an toan nay trang bi gitra
cép 1 va lam mat trung gian, sau cap 2 va truéc khi téi binh chiva khi nén.

- Bao dodng ap suéat dau nhon va dirng may nén: néu ap suéat dau boi tron thap hon so véi
binh thwdng, hé théng béo ddng lam viéc, sau do6 Ia mét tin hiéu ngat va dirng may nén dé tranh huw
héng cho 6 d& va truc khuyu.
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- B4o dong nhiét dd cao: néu bau sinh han 1am mat trung gian bi nhiéu c&n hodc dong chay
cla nwéc it hon, sau dé may nén khi sé bi qua ndng do lam mat kém. Dé tranh tinh trang nay bao
dong nuéc nhiét d6 cao dwoc kich hoat ma ngét divng may nén.

- Ngét may nén khi khéng cé dong chay ctia nwéc lam mat: néu bom do may nén lai khéng
hoat déng hodc dong chdy clia nwéc trong bau 1am mat trung gian 1a khéng da dé lam mat may nén
thi khi d6 cac chi tiét chuyén dong sé bi ket do qua néng. Vi vay viéc ngat may nén do khong cé lwu
lwong clia nwdc lam mat sé bao vé dwoc may nén.

- Ngéat may nén khi dong co qua tai: néu dong dién cung cap cho dong co dién trong khi hoat
dong hodc khéi dong cao hon binh thudng thi nd cé thé gay hu héng cho dong co. Viéc ngat qua
tai dwoc 13p dat dé tranh tinh trang nhuw vay.

2.1.2 Béo tri méy nén theo sb gi¢r hoat dong

M6t may nén doi hdi bdo dwdng dinh ky theo ké hoach thich hop sao né cho hoat déng an
toan va hiéu qua dé tranh phai stra chira do su cb. Bdo duéng theo dinh ky phu thudc vao khuyén
nghi cGia nha san xuét ghi trong tai liéu hwéng dan. Sau day 1a nhirng kiém tra bao tri nén dwoc thuc
hién can cw theo gi® chay may nén:

@ 250 hrs:
1) Lam sach, vé sinh phin loc khi.
2) Kiém tra hoat dong clia van dién tlr gidm tai cho may nén.

3) Néu day dai dwoc cung cap cho dan ddng bom nwéc lam mat thi can kiém tra d6 cang
day dai.

@ 500 hrs:

1) Thay db6i dau béi tron va lam sach cac-te may nén.

2) Lam sach phin loc d4u nhon béi tron.

3) Théo kiém tra, ra va thi kin van hat va van day ca cap 1 va cp 2 cia may nén.
@ 1.000 hrs:

1) Kiém tra cac te may nén, 6 d& chinh hai dau truc.

2) Théao kiém tra van an toan.

@ 4.000 hrs:

1) Rut Piston va kién tra, do kich thwéc bac bién, thay méi xéc-mang.
2) Lam sach bau lam mat trung gian.

3) Pai tu ddng co dién lai.

Lwu y: gi® hoat dong dé kiém tra, dai tu cé thé khac nhau tlr nha san xuét khac nhau. Cac mo
td & trén la mot y twdng goi y cho mét bao tri chung clia may nén khong khi & dwéi tau.

Trong khi thyc hién viéc bado tri may nén khi, khodng céch, khe hé gitra dinh piston véi nap
xi-lanh khi piston & diém chét trén, vé&i cac van hat, van day 1a vé cung quan trong. Diéu d6 dé xac
dinh khéng gian c6 hai ciia may nén, mét yéu té danh gia hiéu qua ciia may nén khi.

2.2. Cdc van dé thwong gdp cua mdy nén khi

’ Déi voi sy hiéu biét cac van dé thudng gap véi may nén khi, diéu quan trong |a phai biét vé
céu tao cling nhw nguyén ly hoat ddng cla tat ca cac bo phan trong hé thdng. Trwdc khi may nén
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hoat déng thi cac céng viéc kiém tra nhw mirc dau béi tron trong céc-te, trang thai déng, mé cuia cac
van, hé théng nwéc lam mat vv...can duoc thue hién chu dao trwde khi van hanh may nén khi.

1) San lwong may nén thép

Day la mét trong nhirng van dé phd bién nhat dwoc thay trén tat ca cac loai tau. Thong thwong,
san lwong may nén co thé thap hodc giam néu né hoat dong trong thdi gian dai va cudi cling né 1a
khong thé cung c&p di khong khi nén véi nhu cau trén tau.

Ly do chinh cho van dé nay la:
- RO ri trong van hat va van day;
- L&i hoac ro ri trong van giam tai;
- RO ri tr van an toan;
- Khéng gian c¢6 hai tang;
- Thiét lap sai ciia may nén tw dong khéi déng va dirng (dat ON_OFF qua gan).
2) D&u béi tron Ian nhiéu trong khéng khi nén
Chu yéu vi nhitrng ly do sau day:
- Binh tach dau lam viéc khoéng hiéu qua vi thé dau dang dwoc mang téi binh chira khi nén
- DAu béi tron xi-lanh dwoc diéu chinh véi sé lwong cao, d6 1a ly do hang dau dé dau 1an
v&i khéng khi;
- Tw déng xa& nwée, dau bi hdng.
3) Rung qué murc va tiéng én I6n
Néu may nén hoat déng tao ra tiéng 6n khac thuwéng va rung dong, né co thé do:

- C4c chi tiét nhw: banh réng chuyén dong, banh da, day dai, vanh bdo vé, bau lam mat, va
céc chi tiét dwoc kep chét bi néi 1dng;

- Piston trong qua trinh chuy&n dong da cham vao van hut hoéc van day cép 1;
- Bu l6ng gilr chan bé may nén bj Idng, can dém chan may nén bj mon;
- O d& bi mon nhiéu, khe hé qua 16n;
- M4t can bang truc khuyu;
- TAm van hat, hay van day bij v&;
- Van an toan dat thap hon binh thwdng nén van luén mé;
- Piston c6 va cham véi cac tAm van khi dang hoat déng;
- Piston mon, xéc-mang bj gay, héng.
4) Khi nén ra khéi cép 2 qué néng
Néu nhiét dd cta khéng khi nén ra khdi cap 2 cao, cac chi tiét qua néng cé thé do béi:
- Ong nwéc 1am mat bau lam mat trung gian bj tac;
- Lwu lwvgng bom nwéce lam mat gidm hoac khéng du;
- Nhiét dé khong khi tai ctra hat khi cia may nén bj néng;

- Khéng c6 théng gi6 cwéng bire cho khdng khi sach gan may nén;
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- Van hat van day ctia cip 1 hodc cép 2 déng khéng kin, bj ro.

5) D&u boi tron trong céc-te cé6 mau tréng sira

Néu c6 mot sy tich tu ddu mau trdng duc trong céc-te, cé thé vi nhirng ly do sau day:

- RO ri nwdc tlr bén trong xi-lanh, nit xi-lanh;

- RO ri nwéc tir khoang lam mat xi-lanh;

- S6 gi® hoat dong ctia dau bdi tron [a qua I&n.

2.3. Nguyén nhéan va céch khdc phuc sw c6 cho mdy nén khi

Ma&y nén khi trén tau yéu cau can dwoc quan tdm va chdm séc déc biét nham dam bao luén
& trang thai hoat déng tét. Diéu nay dwoc thuc hién théng qua viéc kiém tra va bao duéng dinh ky,
x& ly ngay nhitng d4u hiéu bat thwdng gitip né hoat dong tron tru va hiéu qua. Bang sau liét k& mot
sb sw cb thwdng gép va cach dé khéc phuc.

Dau hiéu Nguyén nhan Cach khac phuc
- Ap ké bj héng. - Thay ap ké méi.
- Van t&i chan téi ap ké dang & vj tri dong. - Pwa van vé trang thai mé.
1) Ap  suét | - Mrc dau thap trong cac-te may nén. - B xung dau cac-te.
ddu  b6i | - RO ri & dwdng 6ng hat clia bom dau béi tron. | - Lam kin dwong éng hat.
tron thép | _ B¢ loc hat dAu bdi tron bj tic ban. - Lam sach bau loc hat
- D4u béi tron khéng dung chiing loai. - Thay dung loai dau béi tron
- Bom déau béi tron bj héng. - Thao va stra bom.
- O d& bi mon qua gi¢i han cho phép. - Thé&o va thay méi 6 d&.
- Van vao, ra dwong nwédc lam mat & trang - Kiém tra tinh trang van va mé&
thai dong. van.
- Bau lam mat trung gian bj ban, nhiéu cau - Théo lam sach bau lam mat
2) Nhiét  dé can. trung gian
nwée lam | - Luu lwong nuwéc lam mét thap, 6ng bi tac, - Kiém tra bom nuwérc, thong
mat cao cau bén. ong.
- Day dai dan ddng bom nwéc lam méat hoac - Thay méi day dai.
banh rang lai bi hdng.
- Bom nuwéc lam mat bi hong, khong lam viéc. | - Thag kim tra va thay mi.
- Ap ké bi 16i, héng. - Thay m&i ap ké
9 Ap  subt| Puong kh|”di qua bau lam maét trung gian bitac. | - Théng va lam slach ong.
ddy cia | " Van hut cap hai la kh(l“)ng dQng k’in, vi vay - Théao \{an hat cap 2, ra hoac
cép 1 cao khong khi thoét ra ttr cap 2 dén cap 1. thay mai.
- Van day cép 1 bi truc héng, va van con & vi - Thao va thay mé&i van.
tri dong.
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- Ap ké bi 16i, héng. - Thay m&i ap ké.
- Bau loc hat hat bj téc ban. - Thao va lam sach bau loc.
- Van gidm tai cap 1 bi ro ri. - Ra lai van va hoac thay moi.
4 Ap sudt l;r:ga;n P;tgéza&;ndir;%:h%r:]gklﬁ;1;120@10 mo - Thao ra lai van hoac thay maoi.
ady cdp 1 | 19 TR B TPNY S AP
thap - Van day cap 1 bi 16i, hdng va lubén & trang - Thao kidm tra va thay moi
thai mé&. van.
- Van an toan cap 11 bi ro i - Thao kiém tra lo xo, ra lai van.
- Xéc- mang cap 1 bi mon qua gidi han, khéng | - Thao thay xéc-mang moi.
khi bi that thoat.
- Ap ké bi hong. - Thay m&i ap ké.
- Van dén binh cha khi nén & trang thai - Kiém tra tinh trang van va m&
5) Ap  suét | dong. van.
day cap 2 | - Van day dang bi ket & vi tri dong. - Thao kiém tra va thay méi.
cao - Ap suét trén chai chira khi nén qua cao. - Kiém tra ap suét dat cda ro-le
ap suat dé khéi dong, dirng
may nén.
- Ap ké bj 16i, héng - Thay méi ap ké.
- Van ht ctia cap 2 bj héng, & vi tri mé& hoac - Thao kiém tra va thay méi
mé& khéng hoan toan dan dén lwong khong khi | van.
gua van it
6) Ap A,S“ézt - Van day cép 2 la bi 16i, héng va van mé& - Thao kidm tra va thay moi
day c¢dap 2 | trong khi hoat dong. van.
thap . . £ Lo f .
- Xéc-mang cap 2 bi mon qua gidi han, khi - Thao thay xéc-ma&ng méi xéc
nén bi do lot nhiéu. mang.
- Van an toan cép 2 dong khéng kin, bi ro ri. - Théao kiém tra 16 xo, ra lai van.
- Van gidm tai cap hai bi ro khi, khéng kin. - Théo kiém tra va thay méi van
7) Van an |~ Ijo X0 cua van an bj g‘ay, hong. - Kiém tra va thay mcy,| 16 xo.
toan cép 1 -'Ong khi nén di qua bau lam mat trung gian bi | - Théng va lam sach 6ng.
dong tac, chan.
khong kin, | - Van hat ctia cap 2 & vi tri dong, bi méc ket. - Kiém tra va thay mai van.
hodc  bi'| - C6 nwéc bén trong xi-lanh do do ri nwéc 1am | - Thao kidm tra va thay mo
nang mat. -
gioang.
8)Van an|” Lo xo cUa van an bj gay, héng. - Kiém tra va thay méi 16 xo.
toan cép 2 | - Van chén t&i chai khi nén & trang thai dong. - Kiém tra tinh trang va mé van.
dong - Van moét chiéu tai dwdng dng ddy cép 2 bi ket | - Thao kiém tra va slra chiva
khong kin, | & trang thai dong. van.
h?ac bl C6 nudc bén trong xi-lanh do do ri nwéc lam | - Théo kiém tra va thay giodng
hang mat. lam kin.

Nhirng diém can cha y & trén chi 1a mét 16i gidi thich ngan gon cho céac van dé cia may nén
va cach giai quyét nhirng 16i d6 & trén tau. Tuy nhién, trong thuyc té khai thac cé thé con nhirng van

dé khac nira.
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3. Két luan

- May nén khi hoat déng an toan, hiéu qua phu thudc vao nhiéu yéu t6. Mét may nén cung cép
khi cao ap lam tang nhiét d6 dén murc rat cao. D& c6é dwoc hiéu suat chat lwgng clia may nén khi,
didu quan trong la ngwdi khai thac can kiém tra va kiém soat ap suét va nhiét do trong pham vi hop
Iy,

- Sy hiéu biét thAu dao vé cac bo phan khac nhau cia may nén khi va cac nguyén ly hoat
dong cla chung 1a nhirng kién thirc rat bé ich cho ngwdi khai thac. Nhiém vu clia ngwdi s§ quan
may |a d& ddm bao rdng may nén khi clia tau dang chay tron tru va hiéu qua. Hon nira, mot sé hé
thédng may mac thiét bi khac trong bubng may phu thudc vao cac may nén khi cho hoat déng cla
minh, diéu quan trong la cac may nén dugrc gilr trong tinh trang hoat déng binh thwdng & tat ca moi
lic.

TAI LIEU THAM KHAO
[1] J.P. SAUER & SOHN “Maschinenbau GMBH”, 2001
[2] NAKAI ZOEN CORPORATION, “Tanabe Pneumatic Machinery Co. LTD”, 2002

[3] http://www. Marineinsight. /Air compressor/Troubleshooting air compressors on a ship: the
ultimate guide.

Néi San Khoa Hoc Khoa Mdy Tau Bién 20/11/2016 95



HE THONG TU PONG KIEM TRA, BAO DONG VA BAO VE HE PONG LUC
TREN TAU THUOY
TEST AUTOMATION SYSTEM, ALARM AND PROTECT SAFETY FOR SHIP
PROPULSION SYSTEM

TS. TRUONG VAN DAO
Trung tdm TNTH - Khoa May tau bién

Tom tat

Bai bao gidi thidu tém tdt cac hé théng tw dong kiém tra, bao déng va béo vé duoc trang bj

trén tau thdy hién nay. Nhw ching ta da biét, con tau la déi tiong hoat dong déc |ap trén bién,

khéa néng lién hé tir tau téi dat lién rét han ché. Do vay, dé han ché sw cd cia may, thiét bj thi
vén dé kiém tra giam sat cac thong sé khi khai thac ching la rét quan trong, theo tiéu chuén
vé an toan Qudc té thi bat budc phai I&p dat cac hé théng tw déng kiém tra, cdnh béo va bdo
vé sw lam viéc an toan cho hé déng luc tau thdy néi riéng va con tau néi chung.

Abstract

This paper presents a summary of the test automation system, alarm and protection fitted on
the current ship. As we all know, the ship is subject to operate independently at sea, the ability
to contact the ship to land is limited. Therefore, to limit the breakdown of machines or
equipment, the monitoring problem exploiting them when they are very important, according
to the safety standards of the International shall be mandatory to install the automatic control
system investigate, warn and protect safety for ship propulsion system in particular, and the
ship in general.

1. Téng quéat vé hé théng tw ddng kiém tra, bao dong va bao vé

Muc dich khai thac tau la phai an toan, téng tudi tho thiét bi, tang chi tiéu kinh té khai thac...
Van dé ty dong kiém tra cang quan trong hon khi mirc d6 tw dong hoa ngay cang cao va sé thuyén
vién trén tiu ngay cang gidm. Hién nay, trén nhirng tau hién dai cac théng sé nhu: mc la canh,
murc cac két, ma cac khai niém tw dong kiém tra con gan lién véi cac hé théng diéu khién.

Céc thong sb kiém tra giam séat c6 thé Ién dén hang trdm, hang nghin thong sé ma két ciu hé
thdng lai gon nhe hon nhiéu so véi hé théng ci. Thiét b chi thi khéng dirng lai & Am thanh, 4nh sang
hay mtrc d6 cao hon Ia tw ghi ma con dwoc thé hién trén man hinh béng chi va nhirng con sbé. Cac
sé liéu dwoc lwu tri trong bd nhé va ¢ ca bd nhé cho céc théng sb da bao dong. Vé xt Iy tin hiéu
thi hién nay nhirng trung tam tinh toan da tién mot buéc rat xa. N6 khong con thuan 1a mét vi role
tiép xtc hoac ca vi ban dan ma trung tam tinh toan dwoc st dung cac thiét bi vi x& ly, may tinh sb...
Do d6, qua trinh kiém tra, theo ddi, xac dinh hw héng xay ra rat nhanh va chinh xac.

CAc sb lieu x ly khong nhirng lwu lai trén tau ma con dwoc gliri vé phong k¥ thuat ctia Cong
ty qua cac tram vé tinh va mat dat tlr d6 cé thé c6 16i khuyén tlr phong k¥ thuat cho ngudi st dung.
Mot s6 hé thdng hién dai thwe hién tw dong khac phuc sy ¢ theo chwong trinh dwoc lwu triv trong
nhé. Hé thdng tw déng kiém tra cang phat trién hoan hao thi nguy co hdng héc cang gidm, tudi tho
khai thac clia céc thiét bi cang cao van dé an toan cang dam bao.

2. Chirc nang, phan loai hé théng tw dong kiém tra giam sat

Chirc nang:

* Danh gia kha ndng lam viéc cta déi twong théng qua cac thdng sb cla nd, giup xac dinh
nhanh chéng céac théng sé va mirc d6 su cb.

* Diéu khién qua trinh tw dong bdo vé déi véi cac thong sb quan trong.

* Théng béo trang thai ctia thong sb, gia tri thong sb.

* Cho I&i khuyén dé ngudi st dung khéc phuc nhanh chéng cac sw ¢c6 nham dam bao cho
cac dbi twong lam viéc an toan.

Phén loai:

Hé théng tw dong kiém tra giam sat cé thé phan loai nhw sau;

- Hé théng dung role don thuan s dung trén cac tau cd, lac hau: dac diém cha yéu la cdng
kénh, céac tiép diém role dé& bi bui ban, héng héc, do tin cay khéng cao.

- Hé théng dung céac vi dién t&r dwoc ché tao theo cac Modul khac nhau, trong lwong kich
thwdc nhd, co thé kiém tra gidm sat hang trdm thoéng sé. Loai nay dwoc str dung nhiéu & cac thap
ky 70 — 80 clia Thé ky 20.
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- Hé théng duing cac phan t logic va IC (Integrated Circuit) sé: hé thdng kiéu nay duwoc (ring
dung réng rai, co thé kiém tra tap trung cac thong sd, kha nang chéng lai tac dong ctia méi trwdng.
Loai nay dwoc sir dung nhiéu & cac thap ky 80 — 90 ctia Thé ky 20.

- Hé théng str dung PLC (Programmable Logic Controller) thiét bi diéu khién lap trinh
dwoc: déi voi hé théng nay co thé Iap trinh diéu khién cho tirng théng sb, hé théng hoat dong tin
cay, chinh xac va két qua duoc lwu vao thiét bi chuyén dung. Hién nay, hé thdng nay dwoc dwa vao
st dung nhiéu thay thé cho cac hé théng cii. Thwc chat hé thdng nay st dung PLC la s& dung cac
may tinh Céng Nghiép cdng cu tinh toan la s, tic la tinh toan theo cac ham logic.

3. Cac yéu cau déi véi hé théng tw dong kiém tra giam sat:

Tinh chinh x&c:

Thé hién béng sw bao dong khong nham 1an, khong tdn tai bao dong giad do nhiéu gay Ién.
Tinh chinh xac khéng phu thudc vao phwong phap chuyén di tin hiéu tirc 1a phu thudc vao tinh
chinh xac cta thiét bi cdm bién hodc phwong phap tao chuan dé so sanh. Bé tranh nham Ian do tac
dong cla nhiéu thi khi thiét ké cac hé théng, cac tin hiéu cua thong sd phai nam trong dai tan thap
khong bi tw kich. V&i cac thong sb cé su tac dong cua thei gian (nhiéu trong cac két bi thay ddi mirc
chét 1dng khi tau nghiéng l&c) phai c6 tin hiéu tré thoi gian nhd hon chu ky lac cha tau hodc tinh ddng
thoi clia nhiéu tin hiéu.

Tinh lién tuc:

Khi mot thong sb da bao dong (da khang dinh s ¢cb) thi cac thong sé khac van sén sang bao
dong. Néu thong sb bao dong tré vé gia tri binh thwéng thi tin hiéu bao sy c6 s& méat va théng sb dé
dwoc dwa vao kiém tra tré lai mdt cach tw dong hoac qua nut Reset (hoan nguyén).

Tinh chat don gian, gon nhe:

Hé théng phai cé so dd don gian, gon nhe, tudi tho cao, 1am viéc tin cay. Nhé k¥ thuat dién to
va k¥ thuat sd cac hé thdng hién nay co6 két cdu kha gon nhe. T d6 ta c6 thé téing thém nhiéu chirc
n&ng cho hé théng.

Thudén tién cho viéc kiém tra trong moi diéu kién:

Khi can kiém tra trang thai s&n sang hoat dong cta hé théng chi can &n nat TESTS va cé hai
loai thtr: Thir dén, coi

Thtr hé thdéng: 1a dwa cac tin hiéu gia thay thé cho tin hiéu tlr cdm bién dé kiém tra hé théng
con hoat dong tét hay khéng.

Cdc chi tiéu khac:

- Thuan tién cho ngwoi st dung khi stra chiva va bao dudng;

- Heé théng phai cé do tin cay cao;

- Dam bao tinh my thuat Iap dat;

- Pam bao chi tiéu kinh té, ky thuat.

4. Cac thuat toan chirc ning giam sat caa hé théng

Kiém tra dw phong khéi

Céc thong sb giam sat khong dat gia tri cho phép thi gli tin hiéu dén mach bao déng béng dén
coi. Cu thé khi cé sw cb dén nhay, coi kéu, khi khang dinh sw cb dén sang, coi thoi kéu.

Hoat déng béo vé khéi

Khi cé tin hiéu bao nguy ma nguwdi van hanh khoéng x@ ly kip thdi thi sau moét thoi gin tré cho
phép sé c6 tin hiéu bao vé sw cb thiét bi dé tranh hdng héc thiét bi may.

Cac hinh thdec tao tin hiéu bao vé va bao déng.

Dé ngudi st dung xac dinh dwoc mire dd clia sw cd mot cach dé dang thuong & cac hé théng
chi béo, théng sb sé& xuat hién dén xanh dé bao trang thai binh thwéong.

- Khi théng sé dat gia tri phai bao dong sé cé dén dd sang nhap nhay bao trén thdng sb. Két
hop ddng thoi véi cdi chudng tai cac vi tri can thiét;

- Khi nguoi triee ca biét va 4n nut khang dinh sw ¢d thi dén dé sang lién tuc, va codi chudng sé
tat, hé théng bao dong tré lai binh thudng;

- Khi théng sb bao ddng tré vé gia tri binh thwéng thi théng sb doé sé dwoc dwa vao kiém tra
mot cach tw dong hodc béng nit Reset. Dac biét dbi véi nhivng thong sb cuwc ky nguy hiém: qua tbc
diesel, ap lwc dau bdi tron qua thap. Mirc nwéc ndi hoi qua thap, ap lwc hoi cao qué cao.... thi sé
c6 tin hiéu dén bado vé va bao dong thiét bi. Khi khac phuc song sw ¢ ky thuat thi nhét thiét phai 4n
nut Reset thi thiét bi méi dwoc phép hoat dong tré lai.
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Cédc chirc nang thu: ) ) ]

Dé kiém tra sy hoat déng binh thwdng clia cac thiét bj va clia hé thong thi hé thong phai duwoc
trang bi cac chirc nang thr sau day:

- Thir hé théng tw dong kiém tra;

- Th{r den codi bao dong;

- Bao dirt va cham chap cap;

- Bao héng thiét bj bén trong hé théng.

Cdc vij tri chi bao théng tin bao déng:

- Budng diéu khién trung tam: Bén, coi, chi thj gia tri thong sé;

- Budng may: Bén quay mau dd, coi hu;

- Hanh lang, cau lac bd: Bén dé, chubng, coi;

- Budng lai: Bén, coi, chi thi gia trj théng sb;

- Déc biét trén tau co diéu khién tir xa diesel thi cac théng sé v& may chinh phai hién thj trén
budng diéu khién va budng lai;

- Budng si quan: dé tién cho viéc theo ddi danh gia tinh trang ki thuat cGa cac thiét bi, cac tau
hién dai cé dwa cac thong sbé va tin hiéu bao dong theo nhém 1&n phong may trwdng va phong cac
sT quan may béng bao déng dirng bang dén va coi.

5. Quy dinh quy pham vé hé théng tw dong kiém tra giam sat.

Nhieng yéu céu déi véi két cdu va ngudn cung cap cua hé thdng tw déng kiém tra:

- Céac phan t&r va thiét bi tw dong can phai lam viéc tét khi tau nghiéng dén 22,50 véi chu ky 5
- 7(s). Cac phan t&r va thiét bj tw dong phai dwoc thir dé xac dinh kha nang 1am viéc cla ching trong
diéu kién tau chiu tac dong cia: Chan déng co khi, va dap co khi, trang thai nghiéng I&c cla tau. Do
4m cao, nhiét do thap va cao, ri méc néu thiét bi thuwdng xuyén cong tac & diéu kién nhiét ddi, néng
am;

- Céc hé thdng diéu khién may chinh cling nhw hé théng tin hiéu bao sy cb phai dwoc cung
cép bang hai dwong day doc lap. Mot trong cac dwong day phai dwoc 14y trwc tiép tr bang dién
chinh hodc qua bién ap. Day con lai co thé ti thiét bi phan phdi dién hodc bang phan phéi gan nhat
duing cho nhu cu dién quan trong;

- Khi cung cép dién cho cac hé théng diéu khién cac may phu riéng biét tir cac day cung cap
cho truyén dong ctia né can dam bao kha ndng dwa may dw trir vao hoat déng trong trwéng hop
mét ngudn & mach truyén dong cia may dang hoat dong;

- Mach dién va dién t& ctia hé thdng tw dong kiém tra phai dwoc bao vé dé ngat dién c6 chon
loc cac bd phan hw héng ctia hé théng;

- C&c hé théng tw dong hoa thuy lwc khong dwoc ndi véi cac hé thdng khac va can dwoc cung
céap tir cac két riéng. Trong nhitng trudng hop ddc biét dwoc dang kiém ddng y cé thé dung chét
Idng tlr cac hé théng khac cho céc thiét bi thwe hién véi diéu kién phai dung céc thiét bi lam sach;

- Cé&c hé théng tw dong hoa khéng khi nén phai dwoc trang bi cac thiét bi dm bao muirc d6
sach va khé ctia khéng khi theo dung yéu cau;

- Viéc mat hdn moét phan ngudn cung cép trong hé thdng tw dong kiém tra khéng dwoc dan
dén céc tinh huéng nguy hiém;

- Cé&c hé théng tw dong can dwoc ché tao tir nhirng phan t& va thiét bi sao cho thay thé bang
céac phan tir va cac thiét bi khac cung loai ma khéng anh hwéng dén kha nang lam viéc cla hé thdng
va khéng doi héi diéu chinh phirc tap.

Cdc hé thong tin hiéu bdo trwrée sw c6, bao vé va chi bao ]

Hé thong bao truoc sw co: Phu thude vao khoi lwong ty dong hoa cua thiét bi cling nhu trinh

ty theo doi cla thiét bj, hé thong tin hiéu bao trwedc sy co can phat tin hiéu khi;

* Céac thong sbé can kiém tra dat gia tri gi¢i han;

* Céac hé théng bao vé bét dau hoat dong;

* Hét kha nang cung cip cho cac hé théng tw déng hodc can dwa vao ngudn nang lwong sw

cb vao s dung;

* C6 su thay ddi thong sb hodc trang thai khac ma tin hiéu cia chung dwoc quy dinh.
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- Hé théng tin hiéu bao trwéc sw cb phat tin hiéu anh sang va am thanh. Tin hiéu anh sang (
khi tin hiéu bao tirng phan) can chi ré nguyén nhan phat sinh né. Chi sau khi khac phuc dwoc nguyén
nhan tin hiéu thi anh sang mai tat. Tin hiéu am thanh c6 thé dung chung cho mét sé hé théng tin
hiéu bao trwdc sy cb va duwoc tat voi diéu kién ddm bdo kha nang phat tin hiéu tir thong sb khéc,
thuwong dwoc thiét ké sao cho khi tat tin hiéu am thanh thi tin hiéu anh sang chuyén t nhap nhay
sang sang lién tuc. Am thanh clia hé théng tin hiéu bao truéc sw ¢d phai d& nhan biét va phan biét
vOi cac tin hiéu khac.

- Dang va mau cta tin hiéu anh sang phai str dung theo dung quy dinh;

- Hé thdng con ¢ tinh chét Iwu tin hiéu (nhé) ddm bao phat tin hiéu ngay ca khi théng sé da
thay déi mot cach chdp nhoang dén gia tri gi¢i han;

- Hé théng tin hiéu bao trwdc sw cb can cé kha ndng kiém tra trang thai ctia né trong giai doan
khai thac binh thudng;

- D& dam bao hé thdng tin hiéu bao trwdc sw ¢ tw dong kiém tra dwoc tdi thiéu nhivng hw
héng dién hinh nhw: Ngét mach, dit mach, dt cau chi.... Cac dung cu tin hiéu am thanh, anh sang
(d&n, chuéng, coi...) khi bi hw héng khéng duoc gay anh hwéng dén cac hé théng khac.

Céc hé thdng bédo vé:

Tru’(yp hoac trong khi hé ’thér'wg bao vé hoat dc}ng’, hé: thdng tin hiéu bao déng phai phat tl"n
hiéu. Hé thdng thuc‘)’ng dwoc thiét ke sao cho khi théng so kiém tra vuot qua gia tri gi¢i han, cac thiét
bi dwoc béo'vé dwa vé trang théj an toan va gilr Iai'mcf)t th&i gian nhat dinh. . .

Hé thong bé]o vé diesel, noi hoi va cac hé thong bao vé khac theo yéu cau 'cﬂa dac diém,cﬂa
tieng doi twong, can phai doc lap voi hé thong tin hiéu bao trwde sw co va hé thong chi bao, ké ca
cac b cam bién. Cac hé txhc“mg bao vé va hé thong tin hiéu bao trwdc sy co thong thuong phai doc
lap v&i hé thong dieu khien. Kha nang lién két tteng phan gitra cac hé thong nay phai duwoc dang
kiém duyét riéng tirng trwong hop.

Cac hé théng chi bao

- Céc thiét bi chi bao phai dwoc thiét ké sao cho ngwdi van hanh thu nhan théng tin can thiét
& don vj do thuweng dung cac dai lwong vat ly do va khéng can tinh chuyén;

- Néu dé kiém tra cac thong sé ma s dung hé théng kiém tra trung tam cé ghi lai sé liéu thi
can phai tim dén téc do thay ddi gia tri ciia hé thdng nay khi thiét lap téc do ghi;

- Néu st dung hé théng kiém tra trung tam thi né phai dwoc thiét ké sao cho nhirng hw héng
c6 thé xay ra trong mach chi bao va in sé (tw ghi) khéong gay &nh hwéng dén cac mach béo trudce,
diéu khién va bdo vé. Cac mach ctia hé théng kiém tra trung tdm bi hw héng can dwoc bao bang tin
hiéu anh sang va am thanh;

Céc thong sb kiém gia giam sat, bao dong va bao vé trén tau thiy thworng dwoc phan theo nhém
nhw & bang 01 dwéi day. o ]
Bang 01. Cédc théng so6 can bdo déng kiém tra va bao vé

Nhém 1: Bang dién chinh. Nhém 3: Bao dong dau FO, DO & céc két.

- B&o vé qua tai, c ngat. - Bao d6ng murc dau DO trong két phuc vu s6 1

- B&o vé ngén mach, cé ngét. cao.- B4o dong mirc dau DO trong két phuc vy
. ) s0 1 thap.

- B&o vé cong suéat nguoc, co ngét.
- B&o vé su cb ngudn.

- Bao vé dién ap thép, c6 ngat. sb 2 thép.
- Bao vé dién ap cao, co ngat. - Bao dong mirc dau FO trong két Iang cao.
- Bao cach dién cua luoi thap. - Bao déng mirc dau FO trong két l4ng thap.

Nhém 2: Budng may.

- B&o dong ap lwc dau béi tron may chinh thap.
- B&o 4ap luc khi diéu khién may chinh thap.

- B&o nhiét d6 nwéc lam mat may chinh cao.

- Bao nhiét do khi xa cao.

- B&o vé qua tbc may chinh, cé ngéat.

- Béo 16i khi khéi dong may chinh. két giin  né thép.

- B4o mtre diu LO trong két dau can cao.
- B4o mtrc diu FO trong két diu can cao.
- B4o mtre dau LO trong két dau thai cao.
- B4o mirc diu FO trong két diu thai cao.
- B4o mérc diu FO trong méang dan thap.

- Bao d6ng mirc dau DO trong két phuc vu s6 2
cao.- Bao déng mirc dau DO trong két phuc vy

- B4o mirc nwée lam mét trong may chinh trong
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- B&o ap lwc dau bdi tron may 1 thap. - Bao mwrc dau do trong két may chinh thap.

- B4o nhiét d6 ntroc lam mat may 1 cao. - Bao bom ctru hoa khan cép khi mare dau ro ri
- B&o vé qua tbc may 1. cao.

- Bao may 1 ro ri dau trong két. - Bao ap Iwc khi d triv S‘? 1 thép.

- B4o dau trong két ctia may 1 thap. - Bao ap lyc khi dw trlr sO 2 thap.

- Bao 16i khi kh&i dong may 1. - Bao dong lam sach dau FO may 1.

- B&o ap lwc dau boi tron may 2 thap. - Bao dong lam sach dé‘ﬁu FO may 2.

- B&o nhiét do nuéc lam méat méy 2 cao. - Bao dgng lam sach dau DO.

- Bao v& qua tbc may 2. - Bao dong lam sach dau LO.

- B4o may 2 ro ri dau trong két. - Bao dong ham lwgng mudi trong bom nwéc

- Bao dau trong két cia may 2 thap. - B4o I6i khi sach cao.

khi dong may 2 - Bao mirc nwéc ndi hoi thap. | - Bao dong dau hoa thigu huy trén mic binh
thuong.

- B4o dong ham lwong dau la canh murc cao.

- Bao dong nwaoc thai trén mirc binh thwong. -
Bao déng sy phoéng dién ca ngudn tin.

- Bao dong dirng sw cb ap suét van khi thap.

- B4o dong ap suét khi diéu khién thap.

- B4o ro ri dau trong 6ng dan dju FO &p suéat
cao.

- Bao dong khong cé dong chay trong éng & phia

dudi tau.

- B4o murc nwéc ndi hoi cao.

- B&o quat gi6 bi sy cb.

- B4o nhiét d6 dau dét qua thap.

- B&o nhiét d6 dau dét qua cao.

- B&o ndi hoi mét Ira.

- B&o ngon Itra khéng binh thwdng.

6. Ket luan

Trong qué trinh khai thac hé dong luc tau thiy da co khong it cac sw c¢d dang tiéc xay ra gay
thiét hai I6n ca vé& ngwdi va vat chat, do nguwdi khai thac chwa hiéu hét vé vai trd va tAm quan trong
clia cac hé théng kiém tra giam sat cac thong sb cong tac clia hé déng lwc tau thay. Do vay, bai bao
mudn gi&i thiéu mot cach tdng quat vé cac hé thdng kiém tra giam sat cac thong sb cong tac cla hé
dong lwe tau thay. Twr d6 gitp cho ngwdi khai thac nhan thirc dwoc tdm quan trong va chirc nang
cta cac hé théng bao dong bao vé hé déng lwc tau thay dé khai thac con tau an toan va dat hiéu
qua cao.
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PHAN TiCH QUA TRINH CONG TAC VA
CHAN POAN TINH TRANG KY THUAT CHO PONG CO POT TRONG
DUA TREN PO THI AP SUAT TRONG CYLINDER PONG CO
ANALYSIS AND DIAGNOSTIC STATUS TECHNICAL INTERNAL COMBUSTION
ENGINE BASED ON THE PRESSURE IN THE CYLINDER ENGINE

KS. DPONG MANH HUNG
Trung tdm TNTH - Khoa May tau bién

Tom tat
Viéc so sanh gidra do thj ap suét qua trinh coéng tac thuc té do duoc véi do thi ly thuyét xay
dung cho déng co cén khdo sét, c6 thé danh gia chinh xac hiéu suét, cong suét chithj, hé sé
dw lurong khong khi, mire do chay rét, mire do ro lot, mdre do truyén nhiét cda nhém Piston —
Cylinder va rét nhiéu cac théng sé khéc va day chinh Ia phan tich va chan doan tinh trang ky
thuat cho déng co dét trong.

Abstract:
The comparison between the combustion chamber pressure with the graph theory of this
engine, can accurately assess performance, capacity indicators, air/fuel ratio, fire and falling
levels, the leakage rate, heat transfer rates of group Piston - Cylinder and many other
parameters and this is analysis and diagnostic technical conditions for internal combustion
engines.

1. Gi¢i thiéu

Hién nay, viéc bdo dwdng, thay thé cac chi tiét ctia dong co diesel dwoc tién hanh theo dinh
ky thoi gian lam viéc ctia ddng co do nha may ché tao dwa ra. Trong thwc té khai thac dong co, nay
sinh mét sé van dé nhw: khdng nang dwoc cong suét, nhiét dd khi xa cao, ap suét tang ap thép...
dwoc khac phuc theo kinh nghiém cda sy quan khai thac. Cac théng sé do dwoc trén déng co hién
nay khéng dd dé tim ra nguyén nhan chinh xac gay ra cac sy cbd dé stra chiva, khai thac dong co
mot cach tdi wu. Viéc khai thac dong co hién tai cha yéu théng qua kinh nghiém nhuw: theo ap suét
Pmax, ap suat tang ap cho ddng co va nhiét do khi xa cda tirng xilanh so v&i diéu kién thir tau khi
déng méi ma khodng cé théng tin rd rang cac van dé can giai quyét. Viéc xay dwng chwong trinh vé
phan tl'ch, chan doan cac thong sb k¥ thuat clia déng co véi mirc dd chinh xac cao sé gilp nguoi
duing hiéu ré ban chat va gitp ich rat nhiéu cho sy quan khai thac, phong ky thuat, cac don vi tham
gia stra chira dong co diesel, cling nhw trong qua trinh nghién ctru, glang day vé& dong co diesel.

Hién nay trén thé gidi chwa c6 cong cu hay tai liéu nao néi vé viéc tinh toan, chan doan tinh
trang ki thuat cua déng co dét trong dwa trén do thi &p suét cong tac cta no.

Viéc thiét ké ché tao duoc thiét bi do v&i mirc dd chinh xac cao va xay dwng dwoc db thi tinh
toan dung voi hau hét cac diém khao sat (chong khit 1én do thi thuc té do dworc) voi mire d6 chinh
xac cao c6 thé néi day 1a bwdc tién dic biét quan trong va la co s& nén tang cho viéc nghlen clru,
tinh toan, thiét k&, mé phdng, nang cao hiéu suét, nghién ctvu nhién liéu thay thé&, chan doan tinh
trang dong co dét trong néi chung va dong co diesel néi riéng.

Bai viét nay ching ti gidi thiéu viéc phan tich, chan doan tinh trang dong co thdng qua dd thj
&p suét cong tac trong dong co dbt trong ma ching t6i dang xay dwng.

2. Muc tiéu

Dwa vao db thi chay do dwoc va moét sé thong sb khéc, tinh toan véi cac thong sé doé chang
ta c6 thé xac dinh chinh xac céc théng sé sau:

- G6c phun sém (géc bét dau chay).

- Xac dinh dwoc diém chét trén.

- Géc cép nhién liéu.

- Pc, Pz, tbc d6 tang ap.

- Lwong cép nhiéu liéu chu trinh.

- Cong suét chi thi, hiéu suét chi thj cta dong co.

- Qué trinh chay rét, tén that cong suéat do chay rot.

- RO lot qua nhém Piston-Cylinder va tén that cong suét do ro lot.
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- Truyén nhiét qua nhém Piston-Cylinder va tén that cong suét do truyén nhiét.

- Hé sb dw lwong khong khi.

- Géc déng mé thuc té cla xupap.

- Va rat nhiéu céac thong sé khac...

3. Phwong phap xay dwng d6 thi ly thuyét

Trong mét chu trinh ctia ddng co dbt trong ¢ nhiéu giai doan, trong méi giai doan lai xay ra
ddng thoi nhidu qué trinh khac nhau nhw: nén doan nhiét, rd lot, truyén nhiét... Trong khi dé hién
nay, khi tinh toan cho déng co dét trong, cac tai liéu coi qua trinh nén va gidn né la qua trinh da
bién, nhwng hé sb nén da bién lai thay ddi theo tirng loai ddng co va thay déi theo cac ché dd hoat
dong khac nhau nhw: vong quay, tai, ché dé nhiét, tinh trang déng co'...Vi vay khong thé dwa ra ly
thuyét dé tinh toan chinh xac cho dong co dbt trong. Chung téi dung phwong an coi cac giai doan
trong dong co dét trong ddng thdi xay ra cac qua trinh: nén doan nhiét, ro lot, truyén nhiét, cap nhién
liéu va chay rot...Chung t6i chia chu trinh thanh tirng giai doan, trong méi giai doan can tinh chinh
x&c cho tirng qua trinh d6 va téng hop chang lai. Ching ta can lwa chon dwoc dd thj ly thuyét co
tinh dén day du cac qua trinh trén ma c6 cac tham sé can tim ding véi db thi 4p suét chay do duoc
(dé tdng mirc d6 chinh xac can so sanh va&i db thi ap suét khi cét nhién liéu), két hop véi cac tinh
toan va phan tich.

Hién nay viéc xay dwng chwong trinh chan doan chung téi da tinh toan dén cac van dé sau:

- Qua trinh nén doan nhiét.

- R0 lot qua nhém Piston - Xilanh - Xupap.

- Truyén nhiét qua nhém Piston - Xilanh.

- Qua trinh tang ap suét do dét chay nhién liéu va sinh khi thai.

- Thanh phan khéng khi va khi thai.

- Hé sb nén doan nhiét cta cac thanh phan khéng khi va khi thai.

- Nhiét dung riéng cla cac thanh phan khong khi va khi thai.

- Cbng thirc nén theo qua trinh doan nhiét, dwgc chdng tbéi xay dwng nhw sau:

P=P At n
" °|(Hc + | + R) - RCos(g) - ICos{arcSin[Sin(¢)*R/]} (1)

Trong do6: ) ) )
o Pc, Pn: ap suat cudi qué trinh nén, va ap suat theo goc quay truc co.
o Hec, L, R: chiéu cao budng dét, chiéu dai bién va ¥ hanh trinh piston.
o n:Hé sé nén doan nhiét cda cac thanh phan khi trong buéng dét.
o ¢:goc quay truc khay.

4. Két qua phan tich:

70
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Hinh 1: So sanh giira d6 thi chay do dwoc véi dd thi tinh toan dwoc ctia M/E tau Phac Hai
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Hinh 2: So sanh giira d6 thi tinh toan va dé thi
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to).
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Hinh 4: So sanh gii¥a dé thj tinh todn va dé thj thuc té khi cat nhién liéu M/E Sao Bién (toan dién).

Dang ton that 4p suét do c&c qua trinh truyén nhiét va ro lot khi cat nhién liéu:
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Hinh 5: Qué trinh ro lot khi cat nhién liéu M/E Sao
Bién

Hinh 6: Qua trinh truyén nhiét khi cat nhién liéu
M/E Sao Bién
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Danh gia qua trinh chay: cda ME tau Phac Hai (Sulze 4RND-68M):
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Hinh 7: So sanh gitka d6 thj tinh todan dwoct va thuc té: Bdnh gid qua trinh chay rét.
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Hinh 8: Bédnh gia qud trinh cdp nhiét va chay rét.

5. CAc van dé con ton tai

Hién nay, viéc tim cac tham s6 cho phii hop van phai dwoc lam bang tay do: )

- Cbng cu toan (Curve Fitting) van chwa dat dwgc dé chinh xac can thiét, dac biét v&i nhieu
tham sé, chua Fitting dwgc cac ham dang tich phan.

- M6t chu trinh trong ddng co xay ra theo tirng giai doan, trong méi giai doan lai xay ra déng
thdi nhiéu qué trinh khac nhau, khéng thé dwa ra mét phuong trinh dap (rng dworc tat cd cac giai
doan va cac qua trinh mét cach chinh xac, cdng cu toan chi lam dwgec tirng giai doan.

Céc van dé khac: , ,

- C6 sO lwgng Ieén cac tham so anh hwdng dén qua trinh céng tac clia dong co. Mot vai tham
sb6 anh hwéng dén ap suét chay cé chiéu va dang gan giéng nhau, néu muén xac dinh that chinh
x&c tirng tham sd, can phai thwc hién thém moét sé phép do véi do chinh xac cao hon niva.

- Néu két hop xay dwng dwoc ca déc tinh Tuabin - May nén, sinh han gi6 c6 thé chan doan
duoc tinh trang nhém Tuabin tdng 4p va sinh han gié, mé phéng cho toan bé hé théng.

- Hién nay ching t6i m&i phan tich chan doan cho déng co thap téc viéc (rng dung cho déng
co cao tdc can c6 nhirng nghién clru sdu hon vé viéc lan truyén séng &p suat, quan tinh dong khi.

- Kiém chirng mire d6 chinh xac cla thiét b rat khé khan vi yéu cdu mirc do chinh xac cao,
lai 1a qua trinh déng, hién nay ching téi kiém chirng béng phwong phap xung mau.

Néi San Khoa Hoc Khoa Mdy Tau Bién 20/11/2016 104



- Can c¢6 cac nghién clru sau hon dé nang mc dd chinh x&c cta qua trinh phan tich dé c6
thé rng dung cho déng co cao tdc nhu: qué trinh doan nhiét cho khi thwe, quén tinh dong khi, téc
do lan truyén séng ap suét, nhiét dung riéng cho tirng cac thanh phan khi va sy thay déi cdia ching
theo nhiét do...

6. Két luan

Viéc xay dwng chwong trinh nghiém tac, cé mirc dd chinh xac cao sé gidi quyét dwoc rat
nhiéu van dé& cho doéng co diesel nhu: xay dwng mé phéng, chan doan tinh trang dong co, thiét ké
tdi wu cho déng co dét trong, danh gia tinh trang ddng co, nang cao hiéu suét, cong suét dong co,
khai théac tdi wu, téng tinh tin cay, gidm chi phi bao dwéng.

Murc dd chinh xac hién nay:

- So sanh gitra qua trinh tinh toan ly thuyét véi ap suét chay do dwoc c6 sai sb ~1% (xem d6
thi sai s& & trén) khi thir nghiém cat nhién liéu.

- Cé4c tinh toan khac can c6 thém cac phép do c6 dd chinh xac cao cho céac théng sé lién quan
khac dé tham dinh.

Day 1a mét trong céac cong cu khong thé thay thé dé nghién cru nhién liéu mai, nang cao céng
suét, hiéu suat cho dong co diesel. Cé thé néi day la phwong phap méi dé nghién ciru vé qua trinh
cong tac ctia dong co diesel ndi riéng va dong co dét trong néi chung.

Chung t6i hién dang thwc hién véi nhivng nghién ctu co ban dé hoan thién va dua ra rng
dung thyc tién véi dd chinh xac cao con rat nhiéu cac van dé can hoan thién bao gdm: cac cong
thirc thwe nghiém, phan cing, phan mém va cac thuat toan. Pay 1a van d& méi chwa dwoc dé cap
tdi trén thé gidi véi nhivng nghién ciru ban dau dat dwoc cac két qua rat kha quan.

TAI LIEU THAM KHAO:

[1] GS.TSKH bang Van Uy, KS.MT Béng Manh Hung. “Thiét bj phan tich qua trinh chéy cho déng
co dét trong”

[2] “Pé thj &p suét chdy déng co chinh’™ dwoc do bdi thiét bj trén, cta tau: Phac Hai, Sao Bién,
Vinaconex Lines, Vinafco-25, nha may nhiét dién Cai Lan - Vinashin, trung tdm nghién ctru HBL
khoa May tau bién....

[3] “Main Engine Instrucstion books” - tau: Phlc Hai, Sao Bién, Vinaconex Lines, Vinafco 25, nha
may nhiét dién Céi Lan - Vinashin, trung tam nghién ctru HPL khoa May tau bién ....

[4] “Thiét bj phan tich qué trinh chéy cho déng cor dét trong” - trung tam nghién ctru HDL khoa May
tau bién, trwdng DPHHH.

[5] “Nhiét ky thuat dai cirong”. TrAn Quang Nha, Nguyén Ha Thanh, Lé Xuan Duc, NXB DH va Trung
hoc chuyén nghiép - 1972.

[6] “Nhiét dong hoc ky thuat”. HOANG DINH TiN va LE CHI HIEP, NXB Khoa Hoc va Ky Thuét, 1997.
[7] “Diesel Engine Reference Book” 2nd ed. Bernard Challen, Rodica Baranescu.

[8] “Internal Combustion Engines Fundamentals” John B. LHeywood.

[9] “Fundamentals of engineering thermodynamics” Moran J., Shapiro N.M. - 5" ed. - 2006 - Wiley.
[10] http://en.wikipedia.org/wiki/
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NO CAC BU'ONG ONG GIO KHO1 DONG DONG CO DIESEL VA BIEN PHAP
DE PHONG

EXPLOSION OF STARTING AIR PIPE AND PRECAUTIONS

THS. BUI QUOC TU
Trung tdm TNTH - Khoa May tau bién

Tom tat
Né duong 6ng gi6 khéi dong la mét trong nhing sw ¢é nghiém trong cda déng co diesel tau
thdy. Tuy it khi xdy ra nhung khi da xay ra thi c6 thé dnh hudng téi sy an toan cda con tau.
Chinh vi vay cédc ki st méy tau bién nén c6 nhing hiéu biét vé loai sw cé nay.
Abtract
Starting air pipe explosion is one of the most serious accident of marine diesel engine.
Although rarely happened, but It not only damages the engine but also causes casualty for
seaman of engine department. To prevent this accident, engineers and oilers need to know
basic knowledge of this trouble..
1. So lwoe sw cb né dwong 6ng gio khéi dong.
Né dwong éng gié kh&i dong cé thé xay ra trong Iic ma mo diéu dong khi khéi dong dong co.
Suw cb thucmg tam nhét xay ra v&i tAu CAPTOWN CASTLE vao nam 1961 lam chet 7 nguwoi. Theo
théng ké cta dang kiém Loyds thi tir nam 1987 — 1999 da xay ra 11 trwong hop no duwong O6ng gié
kh&i dong. V&i sy tim hidu cla tac gia thi mot sb tAu da gap phai sw ¢b nd dworng éng gié khéi dong
vi du nhw tdu HA TAY cla cong ty VTB Vinaship — may chinh la déng co Man B&W 6L42EF tuy
nhién da khong xay ra chét nguoi.

Lrn Toerrra

BN 88 8§ §

400°C)

l ' . High !cnq.—:at\;:r high pressure gases (about

n Room temporature, atmospheric pressare
gases

. Room temperature, high pressure gases

Hinh 1- Hinh dnh né dwong éng gi6é khéi déng

2. Ban chéat ctia sw nd éng gi6 khei dong

C6 nhiéu nguyén nhan gay nd duwong éng gi6 khéi déng nhw do van khéi dong, nhién liéu do
lot vao xi lanh, dAu tich tu trong dwéng 6ng khéi dong.

Néu van khé&i dong trén xi lanh bi do ma trong dwdng éng khéi dong c6 dau tich tu. Khi dong
co khéi dong lai néu ndng dé hoi ddu nam trong pham vi chay nd va cé tia Ilra thi sw cb sé xay ra.
Ho&c néu nhién liéu vi ly do nao d6 do vao budng dét khi ddng co' dirng, khi khéi dong lai thi hoi
dau chay va moét phan di vao dwéorng 6ng gio khéi dong va gay nd. Hién twong nay dé xay ra khi voi
phun kém va ddéng co dao chiéu khan cép tir tién sang Ui va ngwoc lai.

Gan day dang kiém NK dua ra ly thuyét l1a sy né dworng dng nay 1a do sw tw chay cda nhién
liéu tich tu trong dwéng 6ng. Khi khéi ddng c6 ap suét cao di chuyén véi van tée cye Ién di qua cac
xu pap khéi déng tao ra nhiét d6 cao hoac tia Itra dién, két hop véi hoi dau tich tu trong ong gay ra
né.
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3. C4c nguyén nhan cu thé gay né

C6 thé c6 mot s6 nguyén nhan gay ra sy né duong 6ng khdi dong do la:

- Van xa hoac ong xa ctia dwéng ong gié khéi dong bi tac;

- Khéng xa nwéc chai gio trwdc khi khéi dong do vay dau nhén béi tron may nén di vao chai
gi6 va tich tu trong dwdng 6ng;

- Xu pap kh&i dong bi do;

- Voi phun quéa kém, b dai nhiéu;

- Hé théng khéi dong bi truc trac.

4. Bién phap dé phong

Hinh 2. Bé bat Idra trén dwong 6ng gié khéi déng

Distributor
1 Pilot Valve 1
per Cyl. Ajr Start
Valve
1 per Cyl.

, Bursting !
Manifold Dok

NIR wiv

HP| LP

HF] LP

2 Stage Start Air
Compressors
with Intercoolers

Receiver

#Drain
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Hinh 3. So'dé bé tri hé théng khéi déng

Dé dé phong né dwong 6ng khéi dong va dac biét nguy hiém 1a né chai gié thi Bang kiém dwa
ra md sO yéu cau sau:
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1. Van mét chiéu phai dwoc bé tri trén dwdng 6ng gié dan téi dong co dé tranh trwong hop
xu pap khéi dong bi do va khi chay di ngwoc lai chai gio.

2. Béi véi dong co co6 dwdng kinh xi lanh ¢é dwérng kinh Ién hon 230mm thi phai dwoc trang
bi bo dap Itra (flame arrester) l1ap dat nhuw sau:

- V&i dong co dao chiéu tryc tiép thi ngay trwdc xu pap khéi dong ctia méi xi lanh:;

- V6i dong co déo chiéu gian tiép thi & 16i vao clia duong 6ng gop gié khdi dong.

BO dap Itra dwoc lam bang ddng la vat liéu truyén nhiét nhanh, n6 dap tia Ira khéng cho di
vao dwdng dng gop -cau tao nhw mé ta trén hinh 2.

Ngoai ra con c6 yéu cau la trén dworng dng khdi ddng phai bé tri van an toan, vi du nhw trén
hinh 3. Déi v&i hang ché tao dong co Sulzer thuong bé tri van an toan con hang Man B&W thuwong
b tri dia an toan (Bursting Disc). Néu dwong Ong vi ly do nao dé ap suét ting cao thi dia sé bj v&
va 4p suét sé gidm xubng sau do ta cé thé thay dia mai.

Trong trwdng hop khi thu dang ma no thi ta néi vit hdm (wing nut) va xoay co' cau perforated
cylinder dé bit chat dwéng xa. Khi ma no xong thi ta thay bursting disc.

Yéu té khai thac la cuwc ki quan trong dé dé phong hién twéng nd dwdng dng gi6 khéi dong.
Nhw da phan tich & trén dé dé phong can quan tam dén mot sé van dé:

- Thwérng xuyén kiém tra x& nwéc chai gié trwde khi khéi dong, kiém tra van xa cta dudng
éng gi6 co bi tac khong;

- Hang ngay khi tdu hanh trinh trén bién can kiém tra xu pap khéi dong cé kin khéng bang
cach s& tay vao dwdng 6ng gié. Pinh ky thao van dé bao duéng.

- Pinh ky bdo dwé&ng véi phun ddm bao ludn & tinh trang tét;

- Trwée khi khéi ddng can tuan thd via may va thdi gié dé lam sach budng dbt.

- Han ché tién IUi khan cAp khi ma no trir that can thiét (Crash astern)

Perforated Cover
Cylinder /
Wiing Mut

T=

Tabe O

Bursting
;,.. Disk
Stub Pipae

2 2005 AR Tmarinedlesols . ooouk

Hinh 4. C4u tao cuda dia an toan (bursting disc)

5. Két luan

Trén day la nhirng kién thirc co ban vé sy c6 nd dwong ong gio khdi dong. Sy cb nay tuy it
khi xay ra nhwng khi da xay ra thi cé thé gay sy co nghién trong ho&c anh huéng téi chat lvong ma
no diéu dong. Vi vay cac si quan thuyen vién can pha| quan tdm cham séc t&i nhivng van dé da
duwoc dé cap trén dé tranh nhirng sw cb dang tiéc xay ra.

TAI LIEU THAM KHAO

[1] www. Marinediesel.info — internet;

[2] Instruction manual of diesel engine Man B&W 6S60MC;
[3] Instruction manual of Diesel engine Sulzer RTA series.
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