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Tom tat
Bai bao dua ra mét phuong phép tw déng diéu chinh st céng cho day buéc tau khi tau vao
céng xép, dé hang héa. Phuong phép nay 4p dung cho loai toi quén day bang thdy luc véi
day trén tréng toi. Bé tw dong diéu chinh sirc cdng cho day thi mét hé théng thdy luc phu duoc
bé tri song song véi hé théng thdy luc téi quan day chinh. Hé théng nay hoat déng tw déng va
déc 1ap véi hé théng thay luc chinh. Khi tau cédp cdu hodc réi cau thi hé théng thdy luc chinh
lam viéc va hé théng phu domg, con khi tau 1am hang thi dwa hé théng thay luc phu vao hoat
déng tw dong va hé théng chinh dimg lam viéc, hé théng sé tw déng diéu chinh stre céng cua
day buéc tau.

Terkhoéa: Tau thdy, Tréng toi quén day, dong co thay luc, st cdng cia day, gia trj dat.

Abstract
This paper presents a method to automatically control the tension of the ship wire ropes when
the ship is loading or discharging cargo in ports. This method is applied to hydraulic mooring
winches with wire ropes on the winch drums. To automatically control the tension of wire ropes,
a auxiliary hydraulic system are arranged parallel to the main hydraulic mooring winches. This
auxiliary hydraulic system works automatically and independently of the main hydraulic
mooring winch. When the ship goes to ports or leaves the ports, the main hydraulic mooring
winches go to work and the auxiliary hydraulic system stops working. When the ship is loading
or discharging cargo, the auxilary hydraulic system goes to works automatically and the main
hydraulic system stops working. The auxiliary hydraulic system will automatically control the
tension of wire ropes.

Keywords: Ships, mooring winch, hydraulic motor, tension of wire rope, set value.

1. Gi&i thiéu chung

Khi tau thay cap cang dé xép hodc d& hang héa, tau phai dwoc cb dinh vao cau cang bang cac
day budc tau. Cac day budc tau nay moét dau dwoc cb dinh vao cac coc bich trén ciu cang, mot dau
dwoc c6 dinh vao cac coc bich trén tau hodc duoc ¢ dinh trén cac tang trong toi quan day (ddi véi
loai t&i quan day b6 tri day trén tréng toi). Dé thyc hién viéc x0ng, thu hoac dleu chinh strc cang cua
day budc tau khi tau cap cau hodc doi cau cang thi trén tau c6 bo tri cac toi quan day & phia mii va
sau lai clia tau. Cac t&i nay dwoc lai b&i cac dong co dién hay thay Iwc. Da s6 cac t&i quan day trén
tau bién hién nay thwdng duoc lai béi cac dong co thay lwe. Khi tau xép hodc d& hang héa tai cac
cang thi mén nuwéc ca tau ludn thay dbi, ngoai ra tau con chiu &nh hwéng cua thay triéu 1én, xubng.
Diéu nay dan t&i strc cang cua day budc tau thay ddi lién tuc. Chinh vi vay ma cac thay thu trén tau
phai thuwdng xuyén kiém tra va diéu chinh lai strc cang ctia day buéc tau bang tay. Bai bao nay gioi
thiéu mot hé théng tw dong diéu chinh stc cang cua day budc tau bang thay lwc. Nguyén ly diéu
khién toi day va hé théng tw dong diéu chinh strc cang clia day budc tau dwgc trinh bay duwéi day.
2. Nguyén ly ctia hé thong tw dong diéu chinh sirc cing day budc tau

Khi tau vao xép, d& hang hoa trong cac cang thi tau sé dwoc cb dinh vao cau cang bang céc
day buéc tau c6 so' dé nhw hinh 1 dwéi day.
Coc bich cAu cang Coc bich cdu cang

Cau cang

D | || | | | = Day budc tau
g

Tau thuay

T&i quan day T&i quan day
Hinh 1. So' @6 bé tri day buéc tau khi tau cdp cdng

Dé cb dinh tau vao cau cang bang cac day budc tau, cac thay thd thwong si dung cac toi quan
day bd tri sdn & trén mii hodc sau lai tau dé& lam day budc tau. Hién nay cac tdi quan day trén tau
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thay thwong duoc lai bdi cac dong co thiy e co thé tao ra dwoc cong suét Ion. Mot hé thong thay
Iwc toi quan day trén tau thay dwec mo ta nhw hinh 2 dwéi day [1].

Toi quén day

Tay didu khidn toi

Dong co thily lyc

Z J:..\:

Kinh nhin

C

Két chira dau

Hinh 2. Hé théng thdy lwc toi quan day budc tau

Khi can lam day budc tau thi bom chinh dwoc dwa vao hoat dong. Khi mudn thu day hodc x6ng
day ta chi can diéu khién tay diéu khién sang phai hodc sang tréi thi déng co thiy lwc sé quay phai
ho&c quay trai dé thu day vé hoac xong day ra. Hién nay dé gidm strc lao déng clia cac thay thi trén
tau thi da sé céc toi day dwoc bd tri nhiéu tréng day lai bdi mét dong co thiy lwe nhw hinh 3 [1]. M6i
toi day dwoc lai véi truc clia ddng co thiy lwe thdng qua cac ly hop co khi. Khi can lam day nao thi
ta vao ly hop cho tréng toi d6 dé lam day budc tau.

Hinh 3. Toi day tau thdy véi mét déng cor lai nhiéu tréng toi

Trong qua trinh tau xép, d& hang héa trong cang, tai trong cla tau ludn thay déi lam thay dbi
mén nwdc cla tau. Ngoai ra khi tau nam trong cang con chiu ang hwéng rat Ién cha thl’Jy triéu. Chinh
vi vy ma céc thady tha luén phai diéu chinh lai strc céng cla day budc tau bang t&i dé duy tri strc
cang cta day khéng dbi. Bé cac thuy tha khéng phal quan tam dén day buoc tau trong qua trinh tau
xép hoac do hang héa trong cac cang, cac toi quan day nay phai dwoc hoan cai dé cé thé tw dong
diéu chinh strc cang cla day budc tau khi tau lam hang ho&c khi thay triéu thay déi tai cac cang. Cac
hé théng nay thiét ké sao cho khdng phai hoan cai hé thdng hién tai, hé théng van hanh don gian,
dé dang va tin cay, chiu duoc diéu kién khac nghiét cia méi trwdng trén tau thay.

Dé thiét ké hé thdng tw dong diéu chinh stre cang day budc tau ta di nghién cteu nguyén Iy tw
dong diéu chinh strc cang cua mot ruld quan day dat trén hai bé d&, hai bén co6 b tri 16 xo chiu xoan
CAc 10 xo nay mét dau cb dinh vao ruld, mot dau cb dinh vao bé dé truc ruld. Trén ruld dwoc quan
véi nhiéu vong day va mot dau day dwoc ¢ dinh vao ruld, con mot dau day tho ra dé co thé kéo
dwgc day nhw hinh 4 [2].

Bé do& truc

Lo xo chju xoén

Rul6 quén day Day chiu kéo

Hinh 4. Md phéng nguyén Iy tw déng didu chinh sikc céng déy

Khi ta kéo dau day véi mot lwc kéo nhéat dinh 1am cho day trén ruld dwoc xdng bét ra va cac 10
x0 bi nén lai. Néu ta gitr dau day véi mét stec kéo Tp nhat dinh, lwc kéo Tp tao ra mét mémen xoén
trén ruld My nhw sau :
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M6émen xodn Mr lam cho céc ruld quay va 16 xo khi nay bi xoan lai v&i mét lwc xoan nhét dinh.
Lwc xoan F cua 16 xo dwoc xac dinh bang cong thirc sau :

M, =

F=ko 2)
Va lo xo sé tao ra mot moémen xoan M.x:
FD k6.D
M — LX — LX (3)
LX 2 2

Trong d6 k 1a d6 cang 10 xo (N/m); €12 goc xoan 10 xo (rad); F 1a luc xoin 10 xo (N); Dix
la duong kinh 10 xo (m); Tp la suc cang cua day (N); Dre 1a duong kinh rulé (m).

Khi mémen xoan 16 xo M x can béng v&i mémen Mt do lwc Tp tao ra trén truc ruld (Mix = Mr)
thi ruld dirng quay. Néu ta tang lwc kéo cla day va khi nay Mt > Mux thi ruld tiép tuc quay va 16 xo
tiép tuc bi nén lai. Néu ta gidm bot lwc kéo cta day thi khi nay mémen do lwc xo0én 10 xo Mux > Mr
nén 1o xo sé quay ruld theo chiéu nguoc lai va day sé bi kéo cang Ién.

T nguyén Iy tw dong cang day cla ruld nhw hinh 4, ta di thiét ké hé théng tw dong diéu chinh
strc cang cho toi quan day budc tau nhw sau: Véi hé théng thay lwc toi quan day nguyén ban nhw
trén hinh 2 ta thiét ké thém mat hé théng thay lwe phu c6 céng suét nhd song song véi hé théng nay.
Hai hé théng nay c6 chung mét déng co thiy lwe va ching hoat déng doc lap véi nhau béi cac van
chan nhw hinh 5.

Khi tau cap cau hoéc réi cang thi hé thdng thay lwe chinh 1am viéc va hé thdng phu dirng lam
viéc. O trang thai nay van chan cta hé thdng thdy lwc phu déng lai, con van chén cta hé théng thay
lwe chinh mé ra.

Cot trong luc

//H\ Két chira dau
Hinh 5. Hé thong thdy lwc toi quan day c6 b6 tri hé théng tw déng diéu chinh sirc cdng ddy budc tau
khi hé theng chinh hoat déng

Bom dau didu khién

Khi tau xép hodc d& hang trong cang thi hé thdng thay lwc chinh dirng hoat ddng va hé théng
thay lwc phu dwoc dua vao hoat dong dé tw dong didu chinh sirc cang cho day buéc tau. Khi nay
van chan trén hé théng chinh déng lai, van chan trén hé thdng phu mé ra, tay diéu khién ctia dong
co thay lwc dat & vi tri thu day (can diéu khién gat sang phai). Ta khéi dong bom thay lwc phu va hé
thdng khi nay hoat déng & mot ap suét p, nhat dinh nhé van an toan dat song song véi bom phu.

Twong tw véi hé thdng tw doéng diéu chinh strc cang day budc tau hinh 5. Khi bom phu lam viéc
va tay diéu khién d&t & trang thai thu day, dau thady lwc véi ap suét dinh mc p, khong dbi sé tac
dong vao ddng co tao ra mémen xodn My trén truc ddng co nhi mémen xoén cla 10 xo trén hinh 4
(khi nay ap suét pn twong dwong véi d6 clng cda 10 x0). Mémen nay c6 chiéu nguoc véi chiéu
moémen tai My trén truc trong t&i do strc cang cla day budc tau tao ra. Néu hai mdémen nay & gia tri
dinh mtre 1a My, va My, can bang nhau (Mra=Mx,) thi t&i day dirng yén nhw hinh 6b.

(o e

T T
a. Khi Mr>Mtn=Mxn b. Khi Mr=Mth=Mxn C Khi Mt<Mth=Mxn
Hinh 6. Cac trang thai cuatrong toi quén day
a. Khi Mr>Mm=Mxn tréng toi day xé quay theo chiéu xéng day dé giam sirc cdng ctia day T
b. Khi Mr=Mm=Mxn tréng toi ddy ding yén
c. Khi Mr <Mm=Mxn tréng téi day quay theo chiéu thu ddy dé ting sirc cing cda day T

T
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Khi tau ndi 1én do nhe tai ho&c do thay triéu 1én lam strc céng cla day tang 1én. Khi nay mémen
tai Mr>M, va Mt >My, clia d(f)ng co nén truc déng co thly lwe bi quay cung véi truc tréng toi theo
chiéu xéng bét day ra dé giam strc cang cla day nhw hinh 6a, mémen tai Mr cling giam di cho dén
khi Mr=Mr=Mxx thi ddng co thay lwc dwrng lai va tréng toi day cling dirng lai.

Khi tau xép hang hoac thay triéu xuong lam tau chim xuong hon so véi cau cang lam cho day
trung xuéng lam tau khéng tiép xdc véi cau cang. Khi ndy mémen tai Mr<Mr, = Mx, clia ddng co' nén
truc déng co thay lwc sé quay lai tréng toi day quay theo chiéu thu day lam strc cang clia day tang
lén nhw hinh 6¢, mémen tai My cling ting 1&n dén khi Mr=Mm,=Mx, thi ddng co’ thay lwc dirng lai va
tréng tdi day ciing dwrng lai.

Nhw vay, khi hé théng thay lwc phu dwa vao hoat ddng thi né sé tw dong duy tri cho day budc
tau ludn cé mot stre cdng 6n dinh va cac thay thd khéng can phai quan tam dén strc céng clia cac
day budc tau. Dé thiét ké hé théng tw dong diéu chinh strc cang cho toi quan day thi ta di tinh toan
thiét ké theo the tw sau
3. Tinh toan thiét ké hé théng tw déng diéu chinh sirc cang day budc tau thay
3.1. Xac dinh &p suat lam viéc cta bom phu

Dé tinh toan &p suét lam viéc ctia bom phu ta dwa vao phwong trinh can bang mémen trén truc
cta tréng toi. Phwong trinh can bang mémen trén truc tréng toi dwoc bidu dién duéi dang:

My -M; -M; -M_ =0 4)

Khi & trang thai can bang, mdmen xoan dinh mic trén truc cta déng co My, can bang voi
moémen tai dinh mic cha trong day M+, do sirc cing cla day tao ra va tréng t&i quan day khéng
guay, khi dé phuwong trinh (4) c6 dang nhw sau:

M,,—M,;, =0 (5)

Sau day ta di xac dinh gia tri mdmen Mxq, trén truc ctia déng co' va Mr, trén truc cla tréng toi.

Mémen xodn dinh mdec trén truc déng co’

Moémen xoén trén truc déng co dwoc xac dinh theo coéng thirc sau:

MXn :V'pn’ (Nm)’ (6)

Trong d6 V la lwu lwong riéng ctia dong co thay lwc (m3/vong quay); pa la &p suat dinh mic cla
dau thay lwc trong dong co (Mpa).

Mémen tai dinh mdec do stec cdng cta day tao ra trén truc tréng toi

Momen tai dinh mirc do strc cang cla day tao ra dwoc xac dinh theo cong thire sau:

MTn :Tn'rT (Nm) (7)

Trong d6 T, la strc cang dinh mirc cha day tac dung lén tréng toi (N); rr [ ban kinh tréng toi
day (m).

Nhw vay phwong trinh can bang mémen trén truc trbng toi sé co dang sau:

Vp,-T,r =0 (8)
Va &p suét lam viéc cta bom phu sé |a:

T .r
p, = %/T (Mpa) 9)

Tl cong thirc (9) ta s& xac dinh dwoc 4p suat lam viéc clia bom phu va &p suét dat van an toan
cta hé théng phu.
3.2. Xac dinh lwu lwong cta bom phu

Dé xac dinh lwu lwong cla bom phu ta dwa vao phwong trinh lién tuc ctia dong chady trong hé
thdng phu. Phwong trinh lién tuc ctia dong dau chay trong hé théng phu dwoc xac dinh nhu sau:

Q,=Q,-Q, (10)

Trong do QB la lwu lwgng clia bom thuy Iwc phuy, lit/phdt; QV la lwu lwong dau ro lot & bom phu

va dong co thy lue, lit/phat; Q, Ia Iwu lwgng dau lam viéc can thiét clia dong co thly luc, lit/phat.

Xac dinh Iwu Iwong dau ro lot trong bom phu va déng co’ thiy luc
Lwu lvong dau ro lot trong bom phu va dong co thay lwc dwoc xac dinh theo céng thirc sau:

Q, = (17’ +15).p, (iphut) (12)
Hé s6 ré lot trong bom phu 1> duge xéac dinh theo cdng thic sau:
_ B
roB — QB (1 770 ) : (12)
P,
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Hé sb o lot trong déng co thly luc 1, duge xac dinh theo cdng thirc sau:

rOA — QA (l_ﬂtﬁ) : (13)
P,
Nhw vay:
v :QB(]-_U(?)‘*'QA(]-_U;\) (14)

Trong d6 77y : hiéu suét thé tich clia bom phy; 775 : hiéu suét thé tich clia dong co thly lwc.
Hiéu suét thé tich ctia bom phu va dong co thiy lyc thuong 1y trong khoang 0,6-0,8.

Xdc dinh Iy Ivgng dau can thiét diéu khién déng co thiy luc Qa

Lwu lwvong dau can thiét dieéu khién dong co thiy lwec dwoc xac dinh theo cong thirc sau:

30V RN 3 3 . .
Qu =210 =V.n,, 10° (iphity (19)
zn,
V6i Op =
! A30

Trong d6 @, 1a téc d6 goc trén truc cta dong co thay Iwc khi diéu khién st cang cla day béi
hé thdng thay Iwc phu (rad/gidy); téc do goc trén truc dong co @, =la@; . V&iilaty sb truyén gira
truc dong co thay Iwe va truc tréng toi. @; 1a téc do goc trén truc cla trong toi quéan day khi diéu
khién toi bang hé thdng phu (rad/gidy). na 1a vong quay cuta truc déng co thay lwe khi diéu khién

bang hé théng phu (vong/phut). ) ]
Nhw vay phwong trinh lién tuc ctia dong dau chdy trong mach cao ap dwoc viét dwéi dang:

30V .o
QB :QB(1_77(;3)+QA(1_77(¢)+—A-103- (16)
30V. 30V.
Hay: Q; = %[—%.103. A-n)+ —%.103j (17)
o T
30V.
Hay: Q; = %[—%.103.(2 - %A)j , (Iit’/phut) (18)
U
1 3 A e
Hay Qs = —(V.n,.10%2-72)). Gitiphat) (19)
Mo

Tw cong thire (18) hay (19) ta co thé xac dinh dwoc lwu lwgng clia bom phu va loai van an toan
trong hé thong phu.

3.3. Xac dinh kich thwéc dwong 6ng ciia hé thong thay lwe phu

Tw lwu lwong cua bom phy, ta chon tbc do lwu dong cuia chét 1dng trong dng day |a vd(m/glay)
tbc d6 lwu ~dong cua dau trong éng hat 1a vi (m/gidy), ta c6 thé xac dinh dwoc dwdng kinh éng day
da (m) va éng hat dn (M) ctia bom phu nhw sau:

2 ﬂdz
Q. =V Z—Af 10% =v, 24“ 102, (litphat)

24 24
Suy ra: d, = /ﬂv—?gz (m); d, = /ﬁv ?82 (m) (20)
a h*

T cac thong sb ap suat lam viéc py, lvu lwong cla bom Qg, dwéng kinh dwdng éng hat dy va
dudng 6ng day ds clia bom ta co thé thiét ké dwoc hé théng thiy lwe tw dong diéu chinh sirc cang
cta tréng toi quan day, chiéu dai éng cla hé théng phu tuy thudc vao vi tri bd tri bom phu va éng
ngén nén bd qua tén that ctia 6ng. Tuy nhién, tly theo tirng loai hé théng thay lwc to&i quén day khac
nhau ma hé théng chinh cé thay déi hay khong thay dbi doi chut vé két cAu dé hé thdng phu cé thé
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hoat déng tw ddng dwoc. Nhivng thay déi cu thé cho tirng loai hé thdng cé thé tham khao trong tai
lieu tham khao [3].
4. Két luan

Khi thiét ké cac hé thong thay Iwc toi quan day thém mét hé théng thay lwc phu song song thi
khi tau lam hang trong cang hé thong phu nay sé ty dong diéu chinh strc cang cho cac day budc tau
ma khoéng can dén bom chinh. Diéu nay sé duy tri cAc day budc tau luén cé mét stre cang nhat dinh,
dam bao an toan cho tau trong qua trinh 1am hang trong cang, gidm stc lao dong cho thuyén vién
trén tau thuy.

Hé théng thay lwc phu nay c6 két cdu don gian, van hanh don gién, an toan va tin cay véi gia
thanh chi phi twong ddi thap. Hé théng nay c6 thé hoat dong dwoc trong moi didu kién thoi tiét, khi
hau khéc nghiét trén tau. Chinh vi vay ma hé théng tw dong diéu chinh sirc cang day budc tau nay
hoan toan c6 thé 4p dung vao thwc té dé trang bi cho cac tau thay.
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CHAM SOC DAU THUY LUC
TAKE CARE OF HYDRAULIC OIL

o DAO DUY TUNG
Giam doc diéu hanh Stauff Vietnam — Thanh vién cua Stauff Germany

“Tam quan trong cta dau thay lwc”

Khoa hoc, k§ thuat va cong nghé khong ngirng phat trién, thé gi¢i dang buéc vao cude cach
mang khoa hoc k¥ thuat — cong nghiép 4.0, dé bat kip viéc déi méi khoa hoc ky thuat, yéu cau ching
ta phai luén lam cha dwoc céng nghé vai tinh chuyén moén hoa va tw dong hda ngay cang cao.

Nganh hang ha| khong nhirng dang di dau trong phat trién khoa hoc cdng nghé, ma con dap
&ng cac tiéu chuan qudc té ngay cang khat khe, nhw tiéu chuén tw dong hoa, tiéu chuén an toan,
tiéu chuan gidm phat thai ra méi trwong. ..

Trong nganh hang hai va dic biét trén cac doi tau, hé thdng thuy Ilwc ngay cang duoc su
dung nhiéu hon, nhw tren tau hang théng thuong la hé thong déng mé nap ham hang, cac loai ciu
trén tau (cAu hang, ciu xudng, cau thwc phdm...), hé thdng toi neo, hé théng may lai, hé théng
ballast... v&i cac tau chuyén dung hé théng thay lwc con dwoc dung nhidu hon nhe hé théng dong
m& clra, nang ha san cla tau chd 6 t6... Cac thiét bi ciia hé théng thdy lwc ngay cang hién dai hon
nhw: trwéc day cac hé théng thay lwc chi dung van dién tir dang ngan kéo dé diéu khién nhuwng dé
nang cao hiéu nang ciing nhw dd chinh xac trong qua trinh diéu khién thi viéc st dung cac van
servo, van ty 1&, bom piston ap Iywc cao ngay cang dwgc ap dung nhiéu hon. Dé cac thiét bj trén tau
c6 str dung diéu khién bang thay lwc lam viéc cé hiéu qua, chung ta can dadm bao dau thiy lwc dang
st dung trong hé théng phai sach, d& ddm bao cho céc thiét bj trén luén hoat déng tét vi ching cuwc
ky “nhay cdm” v&i hat ban trong dau.

D&u thay lwc trén tu nhw mau trong co thé, mau cang tét thi co thé cang khée manh, dau
cang tbt thi cac thiét bi hoat dong cang tron tru. Ddu ban ddng nghta véi viéc hiéu suat cta hé thdng
giam di, thiét bi nhanh hdng hon, thoi gian thay dau ngan hon. Hon niva phan Ién thdi gian tau chay
trén bién nén viéc stra chira thiét bj rat kho khan (do han ché vé vat tu thiét bi va con nguoi). Trong
trwdng hop cac phu kién bi hdng phai che dd thay thé, thi tuy theo tai trong va loai tau ma maéi ngay
dirng tau sé rat anh hwdng téi hai trinh va nguy co méat an toan rat cao. Hon niva cai mat Ién hon la
con ngwoi va cling nhw uy tin v&i khach hang.

Vi vay véi viéc tbng hop kinh nghiém hoat déng trong gan 100 nam trai rong hau hét cac
quéc gia trén thé gi¢i. STAUFF Viét Nam xin giéi thiéu vé viéc chdm séc dau thay lwc trén tau.

“Nguyén nhan gay bénh — tdm soat va ngian ngtra bénh”

] 90% hw héng cua hé thong thay Iwc la do dau thay lwc - dau bi nhiém ban va dau bi
bien chat.
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Déau thiy lyc ban thi hé thdng thiy Iwc s& nhanh chong gép cac sy ¢b lam giam hiéu suét
lam viéc, nhanh lam bién chat dau thuay lwc, gay hw hdng cac phan t& thiét bi, dau ro ri gay 6 nhiém
moi tredng.

Hat ban I&n
pha hly bé mat

Hat ban nhé lam xwéc
va ket thiét bi

Déau thdy lyc bi bién chét gay ra sw ton hao cong suét lam viéc cda hé théng thay lyc tang
chi phi van hanh hé thong thay lwc va gay ra cac sw cé hw hdng trong hé thdng thay Iwc.

Hau nhw chiing ta chwa c6 kién thirc va ky nang vé cham séc dau thay lwc

Qua khao sat clia Stauff Viét Nam véi cac nha may dong tau, stra chira tau Ién thudc SBIC,
cac cong ty van tai nhw Vinaline, Hai Phong traco, Tan Binh, Truwéng Minh, Canh Sat Bién...thi déu
chwa dwoc trang bi cac kién thirc vé cham séc dau thay luc.

C6 thé thay,

Chung ta hay ngd nhan la dau thay lwc méi la dau sach. Thuc té thi ddu méi thuwong co do
sach theo tiéu chuan ISO4406 |a khodng Code 23. Vi thé nén dbi véi cac hé thdng thay lwc st dung
céc thiét bi thiy lwc chinh xac nhw van ty I&, van servo, bom piston cao &p ... thi dau thay lwc méi
la “chwa d0 sach" dé lam viéc tbt.

Kich thwéc hat ban Kich thuéc téc ngudi

Viéc kiém tra dau thi dwa hoan toan véi don vi cung clp dau (tinh khach quan khéng co).
Hon niva cac don vi cung cAp dau con phai glri mau sang cac phong lab & nwéc ngoai dé kiém tra
roi nhan két qua thoi gian méat ca thang, trong khoang théi gian d6 cé thé hé thdng thay lwe da bi sw
cb do dau thay lwc bi ban.
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Chay flushing hé théng dwérng éng dau thi viéc kiém tra do sach hoan toan bang cam tinh,
béng mat thuwong. Diéu nay 1a khéng thé vi mét chang ta chi cé thé nhin dwoc cac hat cé kich thwéc
I&n hon 30u (micron).

Viéc thay 16i loc hau nhw khéng dugc thue hién hodc la co thye hién thi sé thay thé dinh ky.
Diéu nay khong chinh xac vi ¢6 thé luc d6 hat ban trong diu da vuot qua sé lwong cho phép hodc
chwa téi mirc cho phép. Bé c6 thé xac dinh thoi diém thay 16i loc dau mét cach chinh xac chang ta
phai kiém tra bang may do do sach cua dau theo cac tiéu chuan: ISO 4406 / NAS 1638/SAE 4059.

Viéc thay dau thay lwc cling vay. Moi ngudi thay dau ‘thay lyc theo dinh ky hoan toan chwa
hop ly vi tudi tho ctia dau thay lwc phu thudc vao nhiéu yeu t6: 4p suét, nhiét do, birc xa, phéng xa,
nhiém ban...cht khéng hoan toan phu thudc vao nha san Xuét.

Xt ly dau thay Iwc nhiém ban rat tén chi phi va 1am 6 nhiém méi trwdong

D4u thay lwc rat dét tién. Trong khi d6 hé thdng thay lwc thwong c6 sb lwong dau I1én téi ca
nghin lit. Mt 1an thay dau 1a cuc ky tén kém. Hon nira khi phai thay ddu mai, van dé khong don
gian chi la thay dau ma con cong thém cac chi phi dé& x& ly dau cii, chay vé sinh xuc rira dwdng éng,
x® ly chat ban bén trong van / xy lanh... Chi phi xt ly dau cii c6 thé cao hon tir 2- 3 1an chi phi mua
dau thay luc.

Méi 14n xt ly dau thay lwc, cho du ching ta cé lam tét cach may thi dau thdy lwc cling sé bi rod ri ra
ngoai mai trwdng. Chi can 1 lit diu rd ri xubng ngudn nwéc, thi nd cé thém lam 6 nhiém t&i 250.000
lit nwée.

Cham séc dau thay lwc mét cach tot nhat ] )

Bao dam dau thay lwc ludn lubn sach. BO tri cac thiét bi loc trong hé thong mét cach hop ly.
Thuong xuyén kiém tra do ban dau thay e dé dwa ra quyét dinh thay thé 16i loc dung thoi diém
nhat.

)
Sy

] Dam bao tat ca cac bé mat bé chira dau phai 1a kin ngoai trir nép thé. Nap thd ciing phai
kieém tra thuwong xuyén. Doi voi nhivng hé thong thay Iwc ngoai troi hay lam viéc trong cac moi treong
¢6 khéng khi am, ddm bao phai cé mai che va cac bé loc thé c6 hat am.
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~ Kiém soat tét cac yéu tb lam bién chat dau thiy Iwc. Dong thoi kiém tra danh gia do bién
chat dau thay lwc mét cach thuwdng xuyén.
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Loi két

Khi thwe hién viét bai noi san nay. Song song v&i tap doan Stauff toan cau, Stauff Viét Nam
chung tdi da va dang thyc hién cong viéc cham séc dau thiy lwc cho cac hé thdng thiy luc trén toan
Viét Nam.Va ciing xin dwoc chia sé, nhirng hé thdng thay lwc ma da dwoc chdm séc dau thay luwc
mot cach dung cach, thi tudi tho ctia hé thdng, d6 an toan va tin cay cao hon gap nhiéu lan. Thém
vao dd, chi phi béo tri stra chiva thi gidm di rat nhiéu lan.

Chan thanh cam on.
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DONG CO MAN B&W THE HE ME-B VA SI¥ CO TREN BOM CAO AP
MAN B&W ME-B ENGINE SERIES AND THE TROUBLE ON FUEL PUMPS

_ ThS. CAO VAN BiNH
B6é mén Khai thac may tau bién - Khoa May tau bién

Tom tat
Bai bédo gi6i thiéu nhitng déc diém ndi bat cta déng co hdng MAN B&W thé hé ME-B cé lién
quan dén sw cd trén bom cao &p.
Twr khéa: Piston bom cao ap, déng co ME-B/C
Abstract
The article presents some features on the MAN B&W, ME-B serial engines that relate to the
trouble on fuel pumps.
Keyword: Plunger, ME-B/E engines
1. Pac diém hé théng diéu khién
La mét trong nhirtng dong déng co dwoc st dung kha rdng rai trong thdi gian gan day nho
nhirng wu diém vwot troi vé kiém soat phat thai 6 nhiém, tiét kiém nhién liéu, dau béi tron, tang céng
suét co ich, ...Tuy nhién, v&i sw lua chon ché do khai thac khac nhau, dac biét la khai thac lau dai &
ché do tai thap da dan dén nhirng sw cbd nam ngoal kha nang dw doan ctia cac nha ché tao dong
co. Nguyén nhan sau xa nhirng sw c¢b nay ndm & mot sb dac diém thiét ké chwa phu hop voi ting
diéu kién hoat ddng hoac nhirng ly do khach quan nha ché tao chwa xem xét truéc dé dé co khuyén
céo can thiét cho cac cha tau.

|

Slide fuel
valve

Piston thuy luc

ELFI valve

Déu thiy hee - vao

Hinh 1: So' dé nguyén Iy hoat déng ctia bom cao dp déng co’ ME-B/C

- Bom cao 4p khéng phai lai dan béi cam co khi ma duwoc lai bdi piston thay lwc. DAu thay
lwe tac dong 1én piston nay duwoc didu khién béi van ELFI. Ap suat dau thay lwc thay ddi theo phu
tai.

- Plunger clia bom cao ap khong c6 16 xo co khi dé tra lai vij tri ban dau. Chuyén dong theo
chiéu ngwoc lai cla plunger dwgce thye hién nho Iyc tao béi ap suét nhién liéu tac dong Ién bé mat
trén cla plunger.

- Plunger ctia bom cao ap khong phai dang ranh xéo.

- Hanh trinh cta plunger thay déi khi lwong nhién liéu cap thay déi.

- Bom cao ap trén thé hé ME-B khéng c6 cac cdm bién vi tri plunger.

- Trén than bom cao ap cé van hut, khong phai la clra hat nhw véi cac dong co trede day.

- Ap suét nhién liéu trwdc khi vao bom cao ap yéu cau duy tri kha cao (~10 bar)

- Ap suét dau thay lwc dwoc duy tri 6n dinh nhd binh tich nang chira khi ni to (~140 bar N2),
tuy nhién ap suét nay dé bi giam do ro lot.

2. Sw c6 trén bom cao ap

Can cl theo bao cdo tir mot sb tau, sy cb xay ra trén bom cao ap ctia mdt hodc nhiéu xi-
lanh, plunger ctia bom bj ket khéng thé dich chuyén, do d6 khéng c6 nhién liéu cap vao xy lanh.
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Nguén théng ké

Sw cb xay ra trén tau ddu MT. Paloris, trang bi may chinh 6G50ME-B9.3 T II, déng tai nha
may déng tau HHI-Vinashin ndm 2014 khi tau neo tai Singapore. Ngoai ra, con cé bao céo vé sy ¢
trén dong may ME-C trén tau do cdng ty Vinic quan ly thuyén vién khi tau dang hanh trinh.

ME-B/C

Van hit Plunger

__ Nhién liéu cap
(~10 bar)

Nap trén <

O 1am kin — 7 Phan bam cau cin

Piston thuy lwc

7 Dau thiiy lrc

Hinh 2: Khu vwc xay ra bam cau can trén plunger

Hién twong

Khi may chinh khé&i dong dé roi khu neo tai Singapore, ddng co khong thé khéi dong mac du
khong khi kh&i dong da duoc cap vao dong co, dong co khéng tang dwoc vong quay khi khéi dong.

Xt ly tiee thoi

Nghi ngd & kha néng khéng cip duoc nhién liéu vao xi-lanh, cac bién phap sau dwoc dwa ra:

- Kiém tra cac bom cao ap thay c6 hién trong khong tao xung ap suét (khi cAp nhién liéu).

- Kiém tra van hat clia bom cao ap, tat ca cac van hat déu & tinh trang tot, khong bi ket.

- Nghi ng® plunger ctia bom bj ket, kiém tra phat hién 4 trong sé 6 bom cao ap (bom s61,2
va 5, 6) bi ket cirng plunger. T4t ca plunger bi ket dwoc thao cung véi nap trén bom cao ap, va rat
khé khan dé rat plunger ra khéi ndp trén ctia bom do bi ket cieng.

Gidi thich hién twong

Trén déng co ME-B/C, hanh trinh clia bom cao ap ty & v&i tai clla dong co (lwong nhién liéu
cép vao xi-lanh), do d6 plunger khéng phai ltic ndo ciing dich chuyén téi diém chét trén (nhw déng
co MC). Néu dong co hoat dong 1au dai & ché do tai thap, plunger khong hoat déng & toan bo hanh
trinh, néu xay ra ro lot nhién liéu nhw sw ¢b trén, cau cdn bam trén bé mat plunger sé gay ra ket khi
tai cia dong co tang Ién (hanh trinh cta plunger tang vwot qua vung bam cau can).

-
Hinh 3: Tinh trang plunger khi dwoc thao ra
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Hinh 4: Tinh trang plunger sau khi vé sinh

3. Khac phuc va phong ngtra

- Duy tri ap suét nhién liéu theo huwéng dan ctia nha ché tao (~10 bar)

- Khi hoat déng & tai thap, hang ngay nén chay ting tai nhiéu hon thdi gian quy dinh (nhiéu
hon 1 gi® néu co thé), va téi murc 75-85% tai.

- Qua trinh thay ddi tai tir thap 1&n cao phai tiv tlr, sy thay ddi tai dot ngot cé thé dé dan dén
sw cd ket nhu trén do cac piston cac van diéu khién va plunger chuyén déng thay déi hanh trinh dot
ngdt so v&i théng thuweng, vot qua phan bam cau cén hodc bé mét go.

- Bdo duéng va thay giodng lam kin theo dung ké hoach dwoc chi ra trong sach huéng dan
st dung.

- Kiém tra chét lwong nhién liéu d& dam bao cac thanh phan cé hai t¢i bé mat lam viéc cla
plunger.

- Theo ddi ap suét nhién liéu néu phat hién c6 dao dong can chu y cé thé xay ra ro lot, dac
biét khi chay & tai cao va khi hoat dong véi LS MGO.

4. Két luan

bong co ME-B/C la mét loai dong co méi duwoc phat trién gan day vai nhiéu su thay doi trén
thiét ké. Sw cb trén su-pap xa trong bai bao trwéc cla tac gia trén dong co ME-B va sw cb trén bom
cao ap nay la nhirng van dé ma hién tai chwa c6 1i gidi cu thé hodc chwa cé bién phap dwoc khuyén
cdo hay xu ly triét d&. Dac biét hon, cac déng co hién nay hoat dong & ché d6 thép tai khi tau hanh
trinh, day |a lwa chon cla cac chi tdu ma chinh tir d6 phat sinh nhitng sy cb ngoai dw doan. Qua
nhi*ng phat hién méi nay, cac chi tau, thuyén vién va hang ché tao can c6 nhirng chuén bi can thiét
dé& dadm bdo an toan khi khai thac déng co va con tau cta minh.

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.
[3] Service Report, MT. Paloris, Jan 2017.

HIEN TUQNG CAPPUCCINO KHI NHAN NHIEN LIEU HFO — NHO’NG DAU
HIEU, TRANH CAI VA CACH GIAl QUYET
CAPPUCCINO EFFECT IN HFO BUNKER — SIGNS, DISPUTES &
COUNTER — MEASURES

ThS, MTr. MAI THE TRONG
B6é mén Khai théc mdy tau bién — Khoa M4y tau bién

Tém tat:
Trong nhitng ndm gén day, tir “CAPPUCCINO —CA PHE SUA” trong tiéng Y la thuat ngiv duoc
biét dén phé bién trong nganh hang hai. Chu tau, chd hang, céng ty quan ly tau, cac thuyén
trirdng, may truéng déc biét quan ngai khi nhan dédu bi CAPPUCCINO. Bai bao xin gici thiéu
CAPPUCCINO la gi, nhiing dnh huéng, dau hiéu va khuyén céo céc bién phap xt ly gidi quyét
tranh cai khi gap phai.
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Abstract:

Recently, the word CAPPUCCINO in Italian has been popularly known in marine field. Ship

owners, charterers, ship managements, captains, chief engineers all highly care for

CAPPUCCINO dispute when bunkering. This article illustrates what is CAPPUCCINO, its

effects, signs and recommends counter-measures to minimize risks from this phenomenon.
Ttr khéa:Cappuccino, nhién liéu ndng (HFO), nhdn déu, thong sé do két nhién liéu, tau cap dau,

khéng céo khi nhan déu, héa don nhan dau..
Keyword:Cappucccino, Heavy Fuel Oil (HFO), bunker tank sounding, bunker barge, note of protest,
bunker delivery note (BDN)...

1. Cappuccino la gi

Trwéc hét hay quan sat ly ca phé sira khi khudy 1én, né sé sui bot va dang murc 1én cao hon
nhiéu so v&i lwong sira va ca phé rét vao. Trong chuyén nganh ta hiéu CAPPUCCINO la hién twong
bot khi Ién nhiéu trong nhién liéu nang (HFO — Heavy Fuel Oil), né lam cho nhién liéu sui bot va dang
mtrc gidng nhw ly ca phé sira. Sau moét vai ngay cac bot khi sé tan danlam cho sb dothwc té clia két
nhién liéu s& giam xudng va lwgng nhién ligu tiép nhan sé bi thiéu hut so véi lic méi nhan.

R4t nhiéu tau da bi CAPPUCCINO khi nhan dau. D&c biét la khi nhan & Singapore hay mot
s6 nuwédc Pong Nam A, Trung Quéc, Han Quéc...véi 1.000 thn HFO nhan xubng tau, néu bi
CAPPUCCINO thi khodng 3 ngay sau hao hut cé thé Ién dén 50 tAn hay tham chi 100 tan (téc
khodng tr 5 — 10%). Viéc nay gay tén that rat I6n cho chi tau, chd hang.Céac thuyén trwdng, may
trwdng cé thé méat viéc hodc tham chi cé may trwdng phai dén tién vi khong kiém soat dwoc nhién
liéu dwoi tau cua minh.

Hinh 1: Két dau bj Cappuccino Hinh 2: Két ddu khéng bj Cappuccino

2. Nguyén nhan gay ra hién twong Cappuccino

- Tau hay xa lan cép dau (Bunker barge) c6 thé bom khi vao két ctia ho trwdc khi cac bén
(tau cép, tau nhan, surveyor) tién hanh do dac két cla ho dé& bom chuyén.

- Bunker barge c6 thé bom khi vao két tiép nhan cla tau trong lic bom chuyén. Viéc nay
thwdng dwoc thye hién bang hé théng khi nén dé thdi sach éng cap hodc mét hé thdng doc lap duoc
ché tac thém.

- Qua trinh hat khé (stripping) két ctia bunker barge, khi hit khd bang bom thé tich, khi sé
dwoc hut cung khi bom chuyén, néu bunker barg lam dung viéc nay qué nhiéu dé chuyén két hay
lam sach éng thi bot khi vao két rat nhiéu.

3. Cdch phét hién Cappuccino trong khi nhan dau

- Quan sat k¥ sw sui bot trén bé mé&t nhién liéu trong cac két clia tau cép trudc, tau nhan trong
va sau khi nhan.

- Trong khi do murc két tau cap, kiém tra can than xem c6 bot bam trén phan qua roi ctia thwéc
do hay khong.

- Neu c6 thé, kiém tra bom cép, duong ong cap cta bunker ‘bag, quan séat xem c6 sy ché tac
dudng 6ng nao khac thwong khong, ghi nhé rang néu cé dwdng éng gié dwoc ché tac thém thi nd
bé hon binh thwdng.

- Thao luan véi thuyén vién cta bunker barge xem ho hat khé két (stripping) va lam sach
(cleaning) &ng cAp thé nao, kiém tra k§ hé théng cla ho trwdc khi bom.

- Ngay sau khi bat du va trong qué trinh bom, dinh ky mé& van ldy mau cho vao mét céc thiy
tinh dé& quan sat xem c6 1an nhiéu bot khi khéng.
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- Am thanh “uc uc” hay “oc oc” bat thwérng trén duwdng 6ng cép ciing 1a d4u hiéu cho thay khi
dang dwgrc bom vao.

- Ong rung ddng hay kim déng hd ap suét vay lén xudng lién tuc ciing cho thay khi dang dwoc
bom vao.

- Quan sat va nghe ngong trén dau 6ng théng hoi cta két nhan dau (air vent head), bi hay
phao cla 6ng théng hoi c6 thé rung, nhay Ién xubng hay lwong khi thoat qua éng théng hoi nhiéu
hon binh thuwdng.

- Kiém tra ty trong cGa nhién liéu nhan. Ty trong thap hon so v&i hda don (da hiéu chinh nhiét
dd) c6 thé chi ra sy 1an bot khi.

- Néu nghi ng® 1an bot khi, yéu cau xudng tau cép, tim theo dworng cip khi dén chd may nén
khi ctia ho, néu may nén vira chay xong thi phai néng, dwdng cap khi phai lanh vi vira tiét lvu qua
ejector, néu may nén khong chay thi cé thé chai gi6 cla ho da s dung va hét gié. Ching té ho
virast dung khi.

4. Bién phap phong tranh

- May trwdng nén lén tau cép trwéc va sau khi nhan dau dé cung kiém tra tinh trang va sé
lwong két chiva cling véi thuyén trwdng cla tau cap. Tt ca cac két can phai dwoc do dac bao godm
ca két chira dau ban (slop tank). Sé liéu do két phai dwoc ky bdi cd may trwdng tau nhan va thuyén
trwdng tau cap.

- Sau khi do xong mét théi gian, trong ltc chd doi nén do lai moét hodc hai két bat ky cla tau
cép vi trong qua trinh do ho c6 thé bom chuyén tir két nay sang két kia ctia ho dé c6 dwoc sé lvong
cao hon.

- Nén do nhiét do cGa nhién liéu trwéc khi bom chuyén dé c6 thé tinh toan ty trong maot cach
chinh x&c.

- M&n cla tau cap can dwoc kiém tra cin than trwdc va sau khi bom chuyén cung véi thuyén
trwdng cua tau cp dé so sanh sy thay ddi sé lwong nhién liéu mot cach chinh xac.

- Néu toan bo nhién liéu trén tau cip dw kién cap hét xuéng tau cia minh thi bat c& mét dau
hiéu nao ctia khdng khi 1&n vao sé Ia minh chirng cho sw cap nhiéu hon.

) - Néu da nghi ng® viéc 1an khi trong nhién liéu thi dirng tin vao sé liéu cta cac loai lvu lwong
ke.

- Sau khi bom chuyén nén cb gang doi mot théi gian dé khi thoat di. Tat nhién thdi gian nay
phu thudc vao dé nhét, nhiét do cda nhién liéu, kich thuwéc cta dng thoat khi. Sw thoat khi sé nhanh
hon khi & ving nhiéu d&i nhwng sé lau hon khi & noi khi hdu lanh

- May trwdng nén héi thuyén trwdng tau cap xem khi nao ho stripping (hit khé két). Thi gian
stripping phai khéng dwoc qué lau, thei gian nay can phai dwoc ghi lai.

- Viéc thdi gi6 lam sach éng cép (line blowing) chi dwgc thwe hién sau khi hoan tat toan bo
qua trinh nhan dau (BDN da duoc ky).

- Néu May truwdng tin chic rang da cé khi 1an trong nhién liéu, cé thé tién hanh 1y mau nhién
liéu trong két bi 1&n khi ra mot cbc thdy tinh dé tién hanh kiém tra bot khi va ty trong.

- Viéc ghi chép lai can than thoi gian, sé do két, sb Iuong két, nhiét do, ty trong va nhirng
thong tin quan trong khac la nhirng bang chirng quan trong dé tranh cai khi bj gian lan vé Cappuccino.

- C4c bang chirng vé hinh anh, video, 1a nhirng bang chirng rat quan trong cho viéc tranh céi.

5. Hanh déng khac phuc

- Néu phan doan chéc chén nhién liéu 1&n khi, viéc nhan dau nén  ding ngay lap tiec.

- Lam khang cdo hang hai (letter protest) t&i thuyen trwdng tau cap

- Théng bao ngay cho cha tau, chd hang, dai dién P&l va yéu cau surveyor cia P&l xubng
tau.

- Néu co6 s sai khac rd rang vé sé liéu tau cap va tau nhan, tién hanh do dac va tinh toan lai
trén ca 2 tau, néu khong dwoc niva thi tuyét déi khéng ky vao héa don nhan dau (Bunker Delivery
Note — BDN).

- Néu BDN d3 dwoc ky trwde khi phat hién ra sy sai khac, théng bao cho cong ty cap dau va
céac bén lién quan ngay lap tirc vi théng thwdng cac trong cac hop ddng cung cap nhién liéu cé diéu
khoan lién quan t&i hao hut khi dwoc thong bao sé liéu trong khoang 24h-48h.

6. Két luan

Tranh c&i vé van dé& nhan nhién liéu 1a rat khé gidi quyét, bén phia tau cap dau thwong dua
ra nhitng ly do nay khac nhudirng lau dé tranh céi s& anh hwédng téi thoi gian thué tau (off-hire), phi
tra cho cang vu...Tuy nhién trong moi trwéng hop, thuyén trwdng, may trwdng nén nhé rang ap luc
vé viéc nhan thiéu nhién liéu 1a 1&n hon nhiéu so v&i thoi gian tranh cai.
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Néu sv viéc tré nén phirc tap hon, hay goi dién vé cong ty dé dugc giup d6.Trong trrdong
hop cong ty, chd hang hay chu tau yéu cu ky de giai phong tau thi yéu cau ho chiu trach nhiém vé
sO lwgng nhién liéu trén tau.Ludn ludn gilr mau cla cac protest letters (vé cappuccino, short
bunker...) sdn sang dwa ra khang cao ngay lap tirc dé bao vé quyén loi clia tau va cha tau.
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HE THONG HAM NHIEN LIEU NANG S’ DUNG BOM CHUYEN DAU
TREN TAU THUY

THE HAVEY FUEL OIL HEATING SYSTEM USING SHIFTER PUMP
ON MARINE SHIP

ThS. PHAM VAN LINH
B6 mon Khai thac may tau bién - Khoa May tau bién

Tém tat

Bai b&o gi6i thiéu hé théng ham céac két chira déu ngng la mot hé théng ham déau theo phuwrong

ph&p méi c6 céu tao don gidn nhung rat hiéu qué déng thoi tiét kiém téi da luong nhién liéu

dung dé sinh hoi (khi tau neo dau hodac trong cang) phuc vu hé théng hdm nhuw céc hé thong

ham dau truyen thong Ngoai ra n6 con c6 rat nhiéu wu diém vuot trdi so véi cac hé théng

ham déu kiéu cii. Biéu nay mang y nghia rét 16m lam gidm gia cwéc van téi hang hai, nang cao

tinh canh tranh cda mét déi tau, déc biét nang cao tinh an toan cho hang héa chuyén ché trén

céac tau hang roi ché than, quéng, ngii céc...
Abstract

This paper introduces about a oil tank heating system which is new heating method and simple

structure but it is high efficient. This system saving more amount of oil use to generate steam

(when the ships anchor or in port ) supply for the heating system than oil tank heating systems

tradition. In addition, it has many advantages compared to the traditional oil heating system.

This mean, great significance to reduce maritime freight rates, increase the competitiveness

of the fleet, especially improving safety for transporting cargo on bulk carriers transporting

coal, ore, grain ...
Terkhéa: Ham nhién ligu FO, ham nhién liéu bangf bom chuyén, ham nhién liéu két chira.
Keyword: FO heating system, heating by shifter pump, FO storage tank heating.

1. Pat van dé

Dwoi tau thay hién nay, nhién liéu chinh dung cho dong co diesel lai chan vit (may chinh),
doéng co diesel lai may phat dién (may dén), ndi hoi... chi yéu la loai dau nang c6 dé nhét rat cao
(H.F.0). Khi tau thwe hién qua trinh tiép nhan nhién Ileu thi dau dwoc chira vao trong cac két chiva
(F.O storage tanks) la cac két day doéi. Do d6 nhét cao, tinh Iwu déng cla dau rat kém dac biét khi
tau hoat ddng trong nhirng ving bién cé nhiét d6 thap nén dé chuyén dau tir cac két chira lén két
l&ng (F.O settling tank) hodc chuyén dau gitra cac két véi nhau ta can phai b tri mot hé théng ham
cho céac két chiva. Hau hét trén cac doi tau dong cii st dung hé théng 6ng ham dau bang cac dudng
dng hoi dat trong cac két chiva nhién liéu d& duy tri mot nhiét do can thiét, ddng thedi can phai lap
dat hé thdng ham dwéong dng “steam tracing” theo doc cac dworng dng dan dau, nhdm duy tri moét
nhiét dd &n dinh ma tai d6 hé théng chuyén dau cé thé lam viéc mét cach dé dang. Hién nay, trén
cac ddi tau hién dai ctia Nhat Ban va mot sé nwéc chau Au dang st dung mot hé thdng ham va
chuyén dau kiéu méi, khac hoan toan véi cac hé théng truyén thdng. Viéc tim hiéu, nghién ctru vé
hé thdng mé&i nay gitp thuyén vién khai thac né mét cach hiéu qua la mot van dé rat can thiét.

2. Gi&i thiéu vé hé théng

Day la mét hé thdng thuc hién déng thei hai qué trinh, chuyén dau t F.O storage tanks 1&én
t&i F.O settling tank va ham dau trong F.O storage tanks. Hai qua trinh nay sé& dugc hé théng thyc
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hién tudn tw, 13p di 1&p lai mdt cach tw ddng véi chu ky 1a mot khodng thdi gian dat trwde (thong
thwdng mot gid), né luén dam bao réng lwong dau ma may loc dau loc dwoc tir két 1dng vé két truc
nhat (FO service tank) ké ca lwong dau ma toan bd hé dong lwc cling nhw ddng co lai may phat dién
va ndi hoi tiéu thu trong mot gier s& dwoc ham néng va chuyén tir F.O storage tank téi F.O settling
tank.

1 7 F.O. TRANSFER PUMP

o ) STARTER
(D e _@J STARTE!

F.O. SETT. TAMK F.O.SERV. TANK | T~

i
EO. SHIETER |
CONTROLLER |

FRELOAD SPRING
f

%/ /,’ e
{‘v’v‘ B
O - +(c
, \
f p

TO RO TANK

Hinh 1: Sordé hé théng

2.1. Qua trinh ham dau trong két chira

Dau c6 nhiét d6 cao trong F.O service tank hodc F.O settling tank (nh& badu ham dét trong
két ho&c bau ham ctia may loc dau) dwoc bom F.O shifter dwa ngwoc tré vé dwdng dng hat va khu
virc miéng hut cda F.O trans. pump trong F.O storage tank. Dac biét dong co dién lai bom Shifter
duwoc trang bi mot bd bién tan gidp thay déi tan sé tir 15 Hz — 90 Hz sé lam cho dai vong quay cua
dong co la 300 vg/ph — 1.800 vg/ph, twong tng v&i d6 san lwgng cda bom F.O shifter tr 2.167 —
13.000 L/H. Nhw vay bom c6 thé thay ddi dwoc san lwong tlr d6 gidp hé thdng cé thé diéu chinh
dwoc lwong dau hoi tir két F.O service hodc két F.O settling vé két F.O storage.

l FO TRANSFER PUMP

1 - FO.TRANSFER PUMP
) YO 2 STRTIR i I
~ Do \’ o / @ O @ STAR}'EH
4 =
roserrom || | Foservoee || T~ —. i

/ F.O. SETT. TANK F.O. SERV. TANK gt s
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FO siarven )
conmouen|
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O SUFTEN
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.I:_
1{_
TO RO, TANK FROM EO. TANK
Hinh 2: So’ d6 ham dau trong F.O storage tank Hinh 3: So’ dé chuyén dau tir F.O storage tank
bdng ddu héi vé tir F.O service tank hodc F.O téi F.O settling tank tank

settling
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2.2 Qua trinh chuyén d4u tee F.O storage tank téi F.O setting tank

Toan bd lwong dau da dwoc ham néng téi nhiét dd thich hop trwdc do & F.O storage tank sé
dwoc chuyén tir F.O storage tank t&i F.O settling tank nhe F.O transfer pump. Khi két I&ng da dwoc
dién day, thong qua thiét bi cdm tng mdc thi F.O transfer pump sé dwoc tw dong drng lai.

—

) Nhigt dé eda déu duoc gilk 6n dinh & gid tr thich
F.0 settiing tank 7 hop bang céch tr dong diéu chinh san lrong cda
F.0 shifter pump

FO CD ree Thermal sensor, Press. switch
transfer

I
1
- E:':l -

Hinh 4: So’ dé chuyén dau tir két chara |1&n két lang

2.3. Cac ché dé lam viéc cda hé théng

* Ché dé Manual

O ché do nay thi F.O shifter pump hoat dong lién tuc khéng dirng va san lwong cla bom chi
dwoc diéu chinh bang tay.

e Ché dé Auto

- Ché dé TIME & FLOW AUTO

O ché do nay thi F.O shifter pump va F.O transfer pump sé& hoat dong tw dong. PAu tién F.O
shifter pump sé hoat dong lién tuc trong khoang thei gian 45 phat chuyén dau cé nhiét o cao tir F.O
settling tank hodc F.O service tank dén két chira d& ham néng dau trong F.O storage tank t&i nhiét
do thich hop cho viéc van chuyé&n dau trong hé thdng (néu dau c6 dé nhét 1a 380sct & 50 °C thi nhiét
dd ham thich hop 1a 38 °C, 150cst & 50 °C => 27 °C). San lwong ctia bom sé dwoc diéu chinh tw
dong bdi bd diéu chinh (F.O shifter controller) théng qua b bién tn dé thay ddi lwong diu chuyén
tr F.O settling tank hodc F.O service tank, tin hiéu dau vao dé thwc hién qua trinh diéu chinh nay la
sw thay déi nhiét dd clia dau tai clra hit cta F.O transfer pump, cu thé khi nhiét d6 dau téng Ién thi
F.O shifter controller sé& diéu chinh gidm san lwong cta F.O shifter pump va nguoc lai khi nhiét do
ctia dau giam thi sé ting san lwong cla bom sé dwoc tang Ién. Nhw vay nhiét dd ctia diu duoc git
dn dinh & gia tri phu hop cho viéc lwu déng trong hé thdng cling nhw hiéu qua lam viéc cta F.O
transfer punp.

Hét khodng thoi gian trén F.O shifter pump tw dong dirng lai va F.O transfer pump bét dau
hoat déng dé thwc hién nhiém vu chuyén dau tir két chira lén két 1dng cho dén khi két day (thoi gian
khoang 15 phut). Trong khi F.O transfer pump dang hoat dong ma nhiét do va ap suét dau tai ctra
hat gidm xubng téi gia tri gi¢i han dat triedc hodc bom chay quéa thdi gian da dat thi bom sé tw dong
dirng lai déng thoi hé théng sé chuyén sang hoat dong véi ché dé giam tai cho déng co lai F.O
transfer pump (REDUCE TRANSFER PUMP LOAD).

- Ché dé TIME AUTO

Hé théng hoat dong & ché dé nay thi ciing gidbng nhw & ché dd TIME &FLOW AUTO thai gian
hoat ddng ctia F.O shifter pump va F.O transfer pump sé dwoc dat trwde 1an lwot 1a 45 phat va 15
phut ( thei gian nay c6 thé diéu chinh dwoc théng qua FO Shifter Controler) tuy nhién san lwong cta
F.O shifter pump s& khong dwoc diéu chinh tw dong ma duoc diéu chinh bang tay qua bd diéu khién
bién tan.

- Ché dé REDUCE TRANSFER PUMP LOAD

Hé thdng hoat dong twong tw nhw & ché dd AUTO tuy nhién & ché do nay F.O shifter khéng
tw dong dirng tham chi ké ca khi F.O transfer pump chay dé giam tai cho déng co lai F.O transfer
pump. Ché d6 nay rat thich hop khi ta chuyén dung dau ti két chira nay sang ding dau & két chiva
khac dé cung cap dén hé théng nhién liéu.
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Hinh 5:Sw dnh hwéng cda nhiét dén thanh vach két ballast

3. Wu diém hé théng ham nhién liéu FO Shifter

Tw viéc nghién clru dac diém cAu tao, nguyén ly hoat ddng clia hé thdng F.O shifter ta c6 thé
nhan thay dwoc nhirng wu diém cla hé théng so véi hé théng ham béng hoi truyén théng nhw sau:

- Hé théng &ng hoi ham (6ng rudt ga) dat trong céc cac két chira khdng can thiét phai l&p dat.

- Vi dung dau c6 nhiét d6 cao ham truc tiép dau nén hiéu qua ham cao hon so véi hé théng
duing éng hoi (ng rudt ga) théng thwdng. Trong mét vai triedng hop khéng can hé théng ham duong
dng (steam tracing).

- Tén that nhiét qua thanh vach cda két ra véi nwéc bién 1a thap do chu ky cta dau cé nhiét
dd cao & lai trong két chira 1a ngén (chu ky nay dwoc diéu khién bdi bo didu khién - FO shifter
controller) nén cé thé dat dwoc hiéu qua tai tudn hoan nhiét cao.

- Hang hoa trong hAm hang tiép xdc véi két chira nhién liéu khéng bi nguy hiém do hién twong
truyén nhiét va hién twong ngwng tu bé mat ngoai két.

- Hé thdng ciing ngan chan duoc hién twong muc gi va an mon thanh vach két ballast khu
vire thudng tiép xic véi nhiét dd cao cda két chira nhién liéu.

g ey

/ No damage on wall or \
- = et bulkhead is expected
=L R because of less heat from
Due to the heat from all partially heated F.O.
heated F.O. of a tank around bellmouth R
may create corrosion = S
and paint damage on &'—‘)\_ ./‘ -

wall or bulkhead

\’—)\_

HFO Bunker TK.

Conventional System

. l Shifter System
(Heating Coil System) L

Hinh 6: St déng cédu cdn dau trén bé mat éng hoi

- Ngoai ra, hé théng loai bé dwoc hién twong tao muc gi cachbon va khi chay cta duwdng éng
hoi ham khi tiép xuc véi khong khi trong trweong hop mire nhién liéu trong ket thap hon cac éng hoi
ham nay.Chinh cac muc gi nay tdn tai & phia dwdi cac két chira gay téc phin loc hat ctia bom chuyén
nhién liéu lam anh hwéng xau dén qua trinh hut ctia bom chuyén.Dac biét, trong trwong hop mirc
nhién liéu con lai trong két thap hon han cum éng hoi ham (khodng 350mm ddi véi tau c& 1on )thi
lweng nhién liéu nay khéng dwoc ham va qué trinh chuyén nhién liéu cling tam diwng. Tuy nhién, dbi
v6i hé théng ham FO Shifter thi qua trinh nay c6 thé hat gan hét lwgng dau con lai trong két chira.

- Khéng con kha nang xay ra hién twong thung v& ong hoi ham va dau ro lot vao hé théng
éng hoi ham lam anh huéng dén chat lwgng nwéc cép nbi hoi.
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Hinh 7: Anh hwéng khi éng hoi hdm bj thing, vé&

- O hé théng nay can dau dwoc giam di rat nhidu so véi hé théng ham thong thuéng vi khéng
c6 céau can dau déng bam trén bé mé&t 6ng ham rudt ga va do théi gian dau nhiét d6 cao & lai trong
két chira ngan hon.

- Hé thdng c6 hiéu suat ham nhanh hon hé thong ham bang hoi truyen thong do vay quatrinh
chuyén nhién liéu gitra cac két nhanh hon rat nhiéu so vé&i hé thong truyén thong

- Do khéng dung hoi dé ham céc két chira nén thoi gian ndi hoi chay sé gidam ddng thoi lvong
tiéu thu nhién liéu cho ndi hoi cling giam dang ké.

- Hé thdng duorc thiét ké véi cac bo phan doc 1ap va hoat dong tw dong nén rét it xay ra sw co.

4. Ket luan

Qua qua trinh nghién clru dac diém, c4u tao cla hé thong ham nhién liéu FO Shifter. Ddng
thoi khi so sanh véi hé thong ham bang hoi truyen thdng, c6 thé thay dwoc rat nhidu lgi ich ma hé
thong nay mang lai cho tat c& cac bén lién quan gdm c6: chd tau, chu hang, nguoi khai thac do la:
tiét kiém chi phi khai thac, an toan cho hang héa, tinh tw déng héa cao, dé khai thac van hanh, do
tin cay cao, thoi gian bao dudng it va chi phi bao dwdng thap.

F.O shifter la mot hé thong ham dau kiéu mai, hién dai tuy nhién trong khuon khé bai bao chi
gi&i thiéu mot cach tdng quan vé hé théng nay, va khai quéat nhivng wu diém cdia né so véi hé théng
ham dau bang hoi théng thuwong.

TAI LIEU THAM KHAO
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MOT VAI S CO XAY RA TREN TAU THUY
SOME TROUBLE OCCURED ON THE SHIP

ThS, MTr. HOANG VAN THUY
B6 moén Khai thac may tau bién - Khoa May tau bién

Tom tat:
Bai bao gidi thiéu mét sé sw cd xdy ra khi khai thac hé déng luc tau thay.
Abstract:
This article recommend some trouble when operation of marine diesel engine propulsion plant
Terkhoéa: Swcd may chinh, gdy 6ng dau lam mat, tdc ban phin loc tinh, hat khé nuéc ba-lat, ro lot
ddu truc 1ai, méat ddu béi tron xi-lanh, tau M.D Gatta.
Keyword: Main engine trouble, CO pipe broken, black-out, 2" filter logging, ballast water pump-
out, rudder shaft luboil spill, cyl-oil non-flow, M/V M.D Gatta.
1. Dat van deé
Trong khai thac van hanh hé dong lyc tau thay, cac sw co vé may méc c thé xéy ra bat ki lic
nao. Nhirng sw cb nay co thé do chd quan hay khach quan xay ra ngoal y mudn cla con nguoi.
nhwng cé mét diéu hét sirc quan trong la sau méi lan xay ra sw ¢b va gidi quyét cac sw cb nay lai la
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nhirng bai hoc kinh nghiém qui bau cho cac si quan cling nhw thay thu aé co nhirng ké hoach hay
phwong phwong phap bao dwéng may moc thiét bi tranh cho sw co x4y ra tiép theo.

VO’I kinh nghiém da trai qua va da gap cac s¢ cb khi khai thac dong co, toi dwa ra mot vai sw
cb da xay ra trén tau véi mong mudn chia sé kinh nghiém vai cac si quan, th may, cac hoc vién
guan tam nham co thém nhung kinh nghiém xt& ly sy cd néu c6 gap sau nay.

2. Mot sé sw cb xay ra khi khai thac hé déng Iwc tau thay

2.1 Swcé gdy doan éng thoat ddu lam mat dinh piston

2.1.1 Hién twong:

Trong chuyén hanh trinh tau chay tir cang Gijon - Spain t¢i Barsil, ngay 2-12-2012 vao khoang
19h30 si quan may nhét tryc ca, dot nhién nghe thay tiéng gb la rat to trong cac-te cia may chinh,
sau dé ngay lap tirc codi bao ddng khdng c6 dau lam mat piston sd 2 (No.2 piston CO non-flow) va
may chinh tw ddng gidm may (slow-down). Ngay lap tirc s quan bao cao May trwdng va budng lai.
Chi 3 phut sau May trwdng cé mat tai budng may va cho dirng may chinh. Tau thi dang hanh trinh
gitra Pai tay dwong, gié cap 5. Sau 30 phat, khi nhiét do trong cac-te may chinh da xubng, May
trwéng cho si quan mé nép céac-te sb 2 kiém tra thi phat hién thay dwéng ra cta dau nhon lam mat
piston No.2 bi gdy. R4t may sau khi kiém tra k¥ thi khdng thay hw héng céc chi tiét bén trong khoang
céac-te va doan bj gdy nam dwdi day cac-te. Vi khong c6 vat tw dw trir, may trwdng quyét dinh cho
tho ca thao dé 6ng ra va han lai, sau dé lap vao, chay bom, thi lai thi binh thwdng. Sau khi kiém tra
k¥ va tau lai tiép tuc hanh trinh binh thuéng.

2.1.2 Nguyén nhén:

Khéach quan x3y ra sw cd trén l1a do méi han tr nha may bij khuyét tat, sau thoi gian tau chay
do rung déng dan dén bi n&t do mai vat liéu va dan dén bj gay. Nguyén nhan chi quan do déi ngi
sT quan chwa kiém tra ki trwdc khi tau hanh trinh.

2.1.3 X ly:

Cho han lai va 13p vao dé tiép tuc hanh trinh, sau d6 yéu cau cap vat tv sau.

Hinh 1: Khoang cac-te sé 2 c6 doan éng gay

08:12.2012

Hinh 2: Poan éng thoat ddu lam mat dinh piston bj gdy
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2.2 M4t &p lwc dau béi tron so-mi xi-lanh

2.2.1 Hién twong:

Trong chuyén hanh trinh tau Nord Venus t&i cang Slavanvat & vi d6 78 Béc cwe. Khitau chuén
bi vao khu vuc dén hoa tiéu vao cau, tau van con & ché do hanh trinh bién (Navigation), dét nhién
may chinh tw dong bao vé giam may (Slow-down), bao dong budng may bao mét dau bai tron xi-
lanh. Tau khéng thé ting dwoc tbc do.

2.2.2 Nguyén nhan:

Sau khi tim hiéu x ly, thi nguyén nhan do tau hoat dong trong viing lanh gia, nhiét do buong
may xubng qua thap < 5°C dau béi tron qua dic, bom dau béi tron khéng day dau vao dwong éng
dau dwoc, bd cdm bién lwu lwong dau khéng cdm bién dwoc va 13 nguyén nhan cé bao déng va bao
vé Slow-down may.

2.2.3 X ly:

DPong hét quat gi6 vao budng may, tit ché do tw dong quat gié lam mat dau béi tron xi-lanh,
bat ham sy tay (manual), treo dén cdng suét Ién d& ham két dau béi tron xi-lanh tai ctra hit cia
bom dau xi-lanh. Sau d6 nhiét d6 dau tdng dan Ién va téc dd may tang lén dwoc va dam bao hanh
trinh tiép tuc.

2.3 Dau boi tron truc may lai do lot, loang ra cang

2.3.1 Hién twong:

Trong hanh trinh tau Nord Venus chay ballast tlr ngoai clra sbng Amazon - Brasil t¢i cang
Trombetas-Brasil. Sau khi cap cau, bom hét ballast ra dé 14y hang, thi tau phat hién c6 nhiéu vét
dau loang ra cang. Lap trc may trwdng xudng kiém tra budng may nhwng khong phat hién dwoc
nguyén nhan, budng may khéng bom la-canh hay chuyén dau, van thoat man phan ly dau nwéc van
dong. Vay dau tir dau ra? Sau khi kiém tra k¥ thi phat hién ra dau bai tron truc may lai do lot theo
truc lai xuéng khoang truc lai. Va khi tau ndi [&n thi dau theo 16 thoat nwéc chay ra ngoai man tau.

2.3.2 Nguyén nhéan:

Do phét lam kin truc banh l&i bi mai mon nhiéu va bién dang khéng con kha néng lam kin, do
vay khi chay trong ludng tau quay tré nhiéu, dau bdi tron do lot xuéng.

2.3.3 X ly:

Viéc thay phét 1am kin rat khé khan va khéng c6 vat tw thay thé, do vay phai gidam lwong va
murc dau bdi tron, ddng thoi trwde khi vao cang phai mé khoang truc lai ra kiém tra va cho héa chét
xubng dé xtr ly dé& phong trueng hop néu cé dau do lot -ra bén ngoai.

2.4 Sw cb tat dién toan tau (Black out tau M.D Gatta)

2.4.1 Hién twong:

Khi mé&i nhan ban giao tau M.D Gatta tir thuyén vién Philippin, trong qué trinh tau ma-no ra
vao ludng hay lam hang thi khi c6 tai Ién hodc thay dbi dét ngét thi bi sap may dén — méat dién toan
tau, hién twong nay hay I&p lai va rat nguy hiém.

2.4.2 Nguyén nhan:

Sau khi tim hiéu ky thi phat hién ra van diéu chinh ap suét nhién liéu c6 s diéu chinh (c6 thé
do ¢b y) cho nhién liéu hoi vé nh|eu hon. Vi thé khi tai thap thi may chay song song binh thwong va
khi c6 tai vao thi lwgng dau cap khong da va ap suét gidam dan dén hién twong sap may dén (Black
out), mét dién toan tau.

243 X ly:

Diéu chinh, dat lai vi tri van dleu chinh thich hop, sau d6 cac may hoat dong binh thuang

2.5Swco phln loc tinh thir cap (second fuel oil filter) xa lién tuc ma dau van ban, tac
phin loc, 4p suat giam trén tau M.D.Gatta

2.5.1 Hién twong:

Trong khi hanh trinh, &p suét nhién liéu cép vao may chinh va may déen giam, bao dong second
filter xa lién tuc. Cho thao phin loc vé sinh, 1&p vao chay th&i gian ngan tinh trang ci van xay ra. Diéu
nay lam cho may chinh cling nhw may dén hoat déng trong tinh trang nguy hiém.

2.5.2 Nguyén nhén:

Sau khi thao second filter ddng th&i cho théo van xa, dng xa sau phin loc (filter) thi phat hién
c6 bui gié ndm trong van. Diéu nay lam cho can ban xa ra khdng vé két dau ban dwoc va 1a nguyén
nhan gay giam ap suét nhién liéu va tac phin loc.

2.5.3 X ly:

B4 bui gié ra va sau dé moi thong sb tré lai binh thwong.

2.6 Sw c6 khong hat dwoc hét nwéc Ballast tau M.D.Gatta.

2.6.1 Hién twong:
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Tau M.D.Gatta sau khi nhan ban giao tlr thay tha Philippin thi 6 tinh trang khéng hat hét dwoc
nwéc Ballast, ludn con lai trén 1.000 M3 nwéc ballast, anh hwdng dén lwong hang héa sé dwoc
chuyén ché trén tau. Va chinh diéu nay ciing 1a mét trong nhirng nguyén nhan dan dén viéc cha tau
thay thé toan bo thuyén vién Philippin bang thuyén vién Viét nam.

2.6.2 Nguyén nhéan:

Sau 1.2 chuyén thi tinh trang trén van xdy ra, lam dau dau ban chi huy tau. Sau dé dung céac
bién phap gan hat ¢ thé va chui xudng cac két ballast theo dai va tim chd do lot. Két qua phat hién
duwéng dng Ballast phai va trai cia két Ballast No.4 bj véng bi do lot tai ché bich néi. Sau khi th&o ra,
vé sinh siét lai ¢, cho thtr va bom hut rat tét, nwéc Ballast dwoce hat hét ra.

2.6.3 Xwrly:

Sau khi thao ra, vé sinh siét lai ¢, cho thtr va bom hut rét tét, nwéc Ballast dwoc hat hét ra.

3. Két luan

Trén day 1a mét vai tinh hudng, sy cb xay ra rén mot sé tau ma téi da gap. Hy vong sé dwoc
cac sT quan lwu y va lay 1am kinh nghiém khi khai thac tau dwoc an toan. Bai bao c6 thé lam tai liéu
tham khado cho céc sT quan may ciing nhu sinh vién nganh khai thac may tau bién.

TAI LIEU THAM KHAO

[1] NSU Instrution guide for ship.

[2] Mitsui Man B&W TECHNICAL NEW.

NGHIEN C’U XAY DUNG BO DU LIEU (MAP) DIEU KHIEN THO'I GIAN CAP
NHIEN LIEU DPONG CO CHO PONG CO DIESEL WEICHAI WP5
RESEARCH ON ESTABLISHING THE MAP OF CONTROLLING INJECTION
TIMING FOR WEICHAI DIESEL ENGINE WP5

TS. PHAM XUAN DUONG, ThS. LWUONG DUY BONG
Trwong Dai hoc Hang hai Viét Nam

Tém tat:
Bai bao nay nghién ciru phuong én xdy dung bé dir liéu sé dung dé nap vao ECU (Engine
Control Unit) cia dong co, qua dé diéu khién qué trinh phun ctia dong co Diesel ma cu thé &
bai bdo nay la dong co cta hdng Weichai WP5. Viéc xay dung bé dir ligu chuén cua thoi gian
cép nhién liéu theo timg ché do tai sé gitp déng co lam viéc mét cach hiéu qua, gidm thiéu
duwoc suét tiéu hao nhién liéu va khi thai doc hai phat ra ngoai moi trirong. Tor bo di liéu chuén
nay, nguoi thiét ké cé thé dinh chuédn chi tiét doi véi mét loai dong co cu thé, nhor dé téi wu
héa céc théng sbé ky thuét va khai thac cta déng co:.
Abstract:
This article research how to establish the map of controlling injection timing which will be
used for the ECU (Engine Control Unit) of an engine controlled by electronic, in this article
is Weichai diesel engine WP5. The basic map of fuel injection timing for each load mode
will help the engine to work efficiently, minimizing fuel consumption and emissions exhaust
to environment. From the basic map, the designer can detail calibration for a particular
engine, thereby optimizing the engine's performance.
Key words: Diesel engine, Electronic Control Unit (ECU), map, injection timing, thoi gian cép
nhién liéu.
1. Gi®i thiéu chung
Trong qua trinh dinh chun déi véi dong co diesel nham tao ra map diéu khién trong ECU v
céac théng sb tbi wu nhat dbi vai dong co chinh 1a budc téi wu héa céac théng sb khai thac déng co.
Trén thuc té, dbi vdi dong co diesel ngwdi ta ludn mudn dat dwoc muc tiéu: suat tiéu hao nhién liéu
thap nhét va khi thai doc hai thap nhat (NOx, SOx, mudi, HC, bui ran) trong qua trinh van hanh dong
co. Bén canh d6, déi v&i dong co diesel, cac yéu td tac dong dén hai muc tiéu nay bao gém hang
loat cac yéu té ki thuat, cling nhw cac yéu té khai thac.
Ddi v&i cac yéu td ki thuat, cé thé bao gdm nhirng thdng sb ki thuat clia dong co duoc thiét
ké trwdc nhu: van tde, loai nhién liéu, géc phun sém, &p suét nhién liéu (ap suét rail), 4p suét khong
khi nap... Con cac yéu tb khai thac cé thé bao gdm: ché d6 khai thac cong suét, ché do khai thac
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vong quay, nhiét do nuc mat, nhiét d khong khi nap. Tat ca nhiing yéu tb ki thuat va khai thac
nhw néu & trén déu anh hwdng dén tinh kinh té va tinh méi trwéng clia dong co, ma cu the dé chinh
la suét tiéu hao nhién liéu va khi thai ddc hai ctia dong co. Trén thuc té, theo yéu cau vé bao vé moi
trwdng va tiét kiem nhién liéu, cac nha san xuét huéng téi mot dong co diesel véi suét tiéu hao
nhién liéu thap nhat va khi thai doc hai xa ra méi trwong it nhat. Thong thudng, suét tiéu hao nhién
liéu ctia ddng co dwoc danh gia bang don vi g/lkW.h va khi thai ddc hai bao gébm NOx, SOy, HC, mudi
va chét can rén (PM).

Vay cau héi dwgc dat ra: lam thé nao dé giam thiéu dwoc suat tiéu hao nhién liéu va khi thai
doc hai doi véi dong co diesel? Trén thuc té, cac hang sdn xuét dong co, ciing nhw cac nha khoa
hoc da dwa ra rat nhiéu gidi phap, nhung ndi bat hon ca chinh 1a thay thé hé théng cap nhién liéu
co hoc béng hé théng cip nhién liéu dién ttr hay con goi 1a hé théng c&p nhién liéu véi common rail
va bd didu khién dién t&r ECU. Nhwng dé tao ra dwoc bo diéu khién dién t&r ECU diéu khién téi wu
cac thong sb ki thuat va khai thac voi mong mudn dat dwoc ham muc tiéu Ia chi phi nhién liéu va xa
khi thai doc hai thap, bai toan can phai dé cap chinh la qua trinh téi wu héa cac théng sb ki thuat va
khai thac ctia dong co diesel.

Vi vay trwéc hét can phai lap ra dwoc bd div liéu chuan tir d6 nap vao ECU dé hiéu chuan chi
tiét dé tao ra duwoc bo div liéu chi tiét dbi véi tirng ché dd 1am viéc cha déng co sao cho ddm bao
duwoc ca hai tiéu chi, hiéu suat va moéi trwong.

2. Co s& ly thuyét vé thi gian cap nhién liéu

Déi voi dong co diesel bat ki, lwgng nhién liéu cap vao dong co sé dworc biéu thi bang phwong
trinh:

ma = f(n,N,) (1)

Trong dé:

M - long nhién liéu cdp cho mét chu trinh [g/ct];

n- vong quay cta dong co;

Ni- phu tai.

Qua phwong trinh nay cho thay, néu tai khong dm Ne=const, thi khi mudn ting vong quay cla
doéng co phai cap mot lwong nhién liéu nhiéu hon va néu mudn duy tri vong quay khéng dbi n= const,
cho du tai thay déi, nhat thiét phai thay déi lwong cap nhién liéu cho dong co. Con trwdng hop mudn
thay ddi ca vong quay va tai, thi lwong nhién liéu cling sé dwoc thay ddi mot cach thich hop. Thiét
bi cAp nhién liéu vao déng co chinh Ia voi phun va lwong nhién liéu dwoc cp vao voi phun sé phu
thudc vao dd mé clia kim phun hay néi cach khac dé 1a thoi gian voi phun dwoc mé cé thé tinh bang
[ms] hodc dd géc quay truc khuyu [°gqtk].

Au-dién tich bé mit trén cua piston

T

Nhién liéu va
ién liéu vag

—|_ Hanh trinh kim phun

Luong nhién lidu cip
P2 |
(ap suat trong xilanh)

Hinh 1: Nguyén |y c4u tao cdga voi phun
Nguyén ly hoat déng cda voi phun )
Cong thirc co ban dé bidu thi lwong nhién liéu cap vao dong co qua voi phun dwoc thé hién
nhw sau:

m=10° A, (x)C, (x, m)2(p, - p,)o(T) @

Trong do:

M - lwu luong khéi luong nhién liéu cép [mg/s];
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Avp- téng dién tich thiét dién cac 16 phun [mm?];

Cp- hé s6 phun nhién liéu cda voi phun;

p1- &p suét nhién liéu ngay trén 16 phun [kPa];

pa2- 4p Suét bén trong xilanh dong co [kPa];

p- khéi lrong riéng cda nhién liéu [mg/mm3);

X- hanh trinh mé cda kim phun [mm];

T- nhiét dé cda nhién liéu [°C].

Déi v&i voi phun bét ki, tdng dién tich thiét dién cac 16 phun Avp 1& ham sé cla hanh trinh mé&
kim phun /x/, con hé sé phun nhién liéu cta voi phun Cp 1a ham cda hanh trinh mé kim phun va lwu
lwong phun, con lai p chi phu thudc vao nhiét dd cta nhién liéu. Tuy nhién, thwc té nghién ctu cho
thdy, sw anh hwdng cla nhiét dd nhién liéu dén lwu lwong cap nhién liéu & khong I6n, dac biét &
ché do 1am viéc va&i ap suét cao. Vay nén, sw chuyén dong cla kim phun c6 thé dwoc xac dinh theo
cbng thire sau:

DA —(p,— P, A, (X) =10° M m+10%k, x+10%(k, x + f,) 3)

Trong dé:

M-téng khéi lrong cda kim phun, thanh néi va mét phan 16 xo [gml;

ki- hé s6 ma sét tuyén tinh [N-s/mm];

kix-hé sé vi phan tuyén tinh cda /6 xo déi véi sw chuyén dich nhé [N/mmy;

fo- le mé kim phun [N]; Ai- mat trén cda piston van [mm?];

X- d6 chuyén djch cda kim phun, x>0 [mm];

X - van téc chuyén déng cda kim phun [mm/s];

X - gia téc cua kim phun [mm/s2].

Trén co s& cong thire (3) c6 thé tim ra dwoc cong thire xac dinh lwong nhién liéu tire thdi cap
vao dong co diesel:

m=10° A, (X)C, (){2[p, (x) — p,o(T)]}*?

= {103 Avo (X)Cp(X)[Z P, (X)— pzp(-l—o)]llz}{g(_(:rl'))

To- nhiét d& nhién liéu ma tai d6 f1 dwoc do. Tong lwong nhién liéu dwoc voi phun cap vao

1/2
} =f(X)f2(T) (4)

dong co sé dwoc xac dinh théng qua Iéy dao ham cuda lwgng nhién liéu cap tirc thdi (M ) va duwoc
tinh theo cdng thirc:

m:jr{th:j f,(x) f,(T)dt = fz(r)j f,(x)dt (5)

DPoi vc’y[ v()i’phun nhién liéu dién ;Cr, viéc cép nhiénrliéu sé dq’o’c tinh theo th&i gian kim phun
m& do cac yeu to khac co thé coi la ¢6 dinh nhw: &p suét phun, tdc dd nang kim phun khéng phu
thudc vao van toc clia dong co. Vay, dwa vao cac co sé ly luan & trén, co thé biéu thj lwong nhién
liéu cap vao dong co bdi voi phun dién t nhw sau:
mn = f(t) (6)
Tét nhién, thdi gian m& cha kim phun sé phu thudc vao loai déng co (tdng ap va khéng tang
ap), dong co thudc loai 4 ki hay 2 ki, phu thudc vao loai nhién liéu va tai ctia dong co.
3. Nghién ctru xay dwng map diéu khién qua trinh cap nhién liéu cho déng co WP5
3.1. Xay dwng map di liéu Iwgng nhién liéu cap trong mét chu trinh cho déng co
bé 'EhL_PC hién duwoc viéc xay dwng bd dir liéu nay, trwdc hét mét sd cac thdng sb ban dau can
dwoc chuan héa nhv sau:
- Nhién liéu dwoc chon & day la loai nhién liéu diesel tiéu chuén véi nhiét tri thép 1a 42,7.103 [kJ];
- Dung tich ctia déng co WP5 la 4,76 lit (dm3) hoac 4,76.10% [m?];

Hiéu suét chung ctia ddng co dwoc dinh véi cac gid tri nhw trén bang 1.
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Bang 1. Dinh chudn gia trj hiéu sudt chung ne theo vén téc
Ché d6 vong quay [%]
25-49 50-74 75-85 86- 90 91-100
Hiéu suét ne 0,38 0,42 0,50 0,46 0,43
Trong dé:
Ne,- gia tri cong suét & ché do khai thac bat ki;
Ne,am cOng suét dinh mirc.
Mb hinh toan 1ap map diéu khién c4p nhién liéu cho chu trinh déi véi dong co diesel néi chung
va dbi véi dong co diesel WP5 ndi riéng la theo cong thirc sau:
Ne=C1.gen  vOi Ci= 60.2.H.ne/3600 @)

Vay dé xay dwng map diéu khién lwong nhién liéu cip cho chu trinh clia déng co trén nén déc

tinh téc d6 Ne=f(n), ta can xay dwng thuat toan tinh nhw sau.

Nap cac théng so:
Hé SO “e”: Ne,dm; Ndm; Qct,max, Hs

v

(1)

A

Chon gia tri ne theo “e
0,38 [0,25-0,49]; 0,42 [0,50-0,74];
0,50 [0,75-0,85]; 0,46 [0,86-0,90];
0,45 [0,91-1,0]

v
Tinh cac gia tri:
- Ne,i=Ne,dm/9; ni:%.nﬂm

- C4=60.z.H:.Nne
v
Tinh nhién lidu cip/chu trinh
geti =Nei/C1.n;
v
Qcti <= Jctmax Sai
Ding

Thé hién két qua

Hinh 2: Thuat toén tinh tiéu thu nhién liéu cho chu trinh

Trén co s& cac thong sb ki thuat co ban clia dong co WP5, véi thuat toan tinh toan trén hinh
2 va cac mo hinh toan thwe nghiém, tac gia da tinh toan dwoc cac gia tri cap nhién liéu cho mét chu
trinh cGia dong co nhuw dwoc thé hién trén bang 2 va map diéu khién dong co theo lwong cip nhién
liéu cho chu trinh hinh 3.

3.2. Xay du'ng map dé¥liéu thoéi gian cdp nhién liéu theo mét chu trinh cho déng co WP5

Dé c6 thé dinh lwong duoc Iuo’ng nhién liéu cap cho mét chu trinh dbi véi dong co diesel, bo
didu khién dién t&r ECU sé diéu khién van dién t&r ctia voi phun va mé van voi phun thuc hién cap
nhién liéu vao budng dbt ddng co. Thoi gian mé van nhuw dwoc néu tai phan 2. O day, dwa trén két
qua lwong nhién liéu cAp cho mot chu trinh dbi véi dong co WP5 & cac ché do khai thac khac nhau,
c6 thé xay dwng dwoc béng vé bo dir liéu thdi gian cip nhién liéu cho mét chu trinh nhw tai bang 3.

Bang trwc quan 3 va hinh 4 cho thay toan bd map diéu khién dong co dugc hinh thanh theo
thoi gian cap nhién liéu cho mét chu trinh. Bac biét trén hinh 4 day la dd thi 3D biéu thi gitra thoi
gian cap nhién liéu, van téc déng co va tai dong co.
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Bdng 2. B6 di¥ liéu Iong nhién liéu cdp cho mét chu trinh

Ché do6 tai [%]
ni 10 % 25% 50 % 75 % 90 % 100 %
13,2 kW 33 kW 66 kKW 99 kW 118 kW 132 kw
800 30,50 mg 76,27 mg 152,50 mg
900 27,12 mg 67,80 mg 135,60 mg
974,4 25,05 mg 62,62 mg 125,20 mg
1200 20,34 mg 50,85 mg 101,70 mg
1323 16,69 mg 41,72 mg 83,45 mg 125,17 mg
1449 15,23 mg 38,09 mg 76,19 mg 114,29 mg
1500 14,72 mg 36,80 mg 73,60 mg 110,40 mg
1667 13,24 mg 33,10 mg 66,22 mg 99,34 mg 118,41 mg 132,45 mg
1722,7 10,75 mg 26,88 mg 53,76 mg 80,65 mg 96,12 mg 107,53 mg
1800 10,30 mg 25,76 mg 51,52 mg 77,29 mg 92,12 mg 103,05 mg
1908,9 9,71 mg 24,29 mg 48,58 mg 72,88 mg 86,86 mg 97,17 mg
2026 9,95 mg 24,87 mg 49,75 mg 74,63 mg 97,43 mg 114,40 mg
2090,7 9,64 mg 24,10 mg 48,21 mg 72,32 mg 86,20 mg 96,43 mg
2100 10,27 mg 25,67 mg 51,35 mg 77,03 mg 91,81 mg 102,70 mg
22195 9,71 mg 24,29 mg 48,58 mg 72,88 mg 86,87 mg 97,17 mg
2300 9,37 mg 23,44 mg 46,88 mg 70,33 mg 83,83 mg 93,77 mg
Nhién liéu cho mot chu trinh (mg)
<
C
£
2
© (o]
O (&)
S &
) <O
?8 o
©
@ "3
_§ S \@6\ «i{'\ & K
vong quay déng co [vV/p] = ¥
0-20 20-40 40-60 60-80 80-100 100-120 120-140 140-160
Hinh 3: Map diéu khién theo Irong cdp nhién liéu cho chu trinh
Bang 3. Thoi gian cdp nhién liéu cho chu trinh
Ché do tai [%]
n 10 % 25 % 50 % 75 % 90 % 100 %
' 13,2 kW 33 kW 66 kW 99 kW 118 kW 132 kW
800 598 ps 1496 ps 2990 ps
900 532 ps 1329 ps 1659 ps
974,4 491 ps 1228 ps 2455 ps
1200 399 us 997 ps 1994 ps
1323 327 ps 818 ps 1636 ps 2454 us
1449 299 pys 747 ps 1494 ps 2240 ps
1500 287 us 722 us 1443 us 2164 us
1667 260 ps 649 ps 1298 ps 1948 ys 2321 ps 2597 us
1722,7 211 ys 527 s 1054 pys 1581 us 1885 ys 2108 ps
1800 202 ps 505 ps 1010 ps 1515 ys 1806 ys 2020 ps
1908,9 190 ps 476 ps 953 ps 1429 ps 1703 ps 1905 ps
2026 195 us 488 us 975 us 1463 us 1910 us 2243 us
2090,7 189 ps 473 ys 945 pus 1418 ps 1690 ys 1890 ps
2100 201 ps 503 ps 1007 ps 1510 pys 1800 ps 2013 ps
22195 190 ps 476 ps 953 ps 1429 ps 1703 ps 1905 ps
2300 184 ps 450 ps 919 ys 1379 ps 1643 ps 1839 ps
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Thei gian cap cho mét chu trinh (ps)
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. Hinh 4: Map diéu khién déng co’ theo thoi gian cdp nhién liéu
4. Két luan . ) )
Xay dwng bo di¥ liéu chuén vé théi gian cip nhién liéu theo cac ché do vong quay va tai khac

nhau la budc dau tién va rat can thiét khi lap trinh diéu khién qué trinh c4p nhién liéu cho déng co
Diesel cap nhién liéu dién tcr.

Bai bao da néu ra phwong phap nghién ctru ly thuyét dé xac dinh lwong nhién liéu cap va xay

dung map diéu khién thoi gian cép nhién liéu trong 1 chu trinh. Thao tac nay dwoc coi la bwdc dinh
chun co ban cho déng co vé thoi gian phun nhién liéu. T map diéu khién thoi gian cap nhién liéu
co ban nay §é lam co s& dé thwc hién bu’c')’g: dinh chgén chi tiet chp ddng co sao cho toi wu dwoc
cac théng sb lam viéc va dat dwoc hiéu suat cao nhat va thong sé moi trwdng trong gidi han cho
phép. :
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SU THAY POI CAC TiNH CHAT CO LY VA CAC YEU TO ANH HWONG DEN

DO BEN CUA LOP KIM LOAI BE MAT CHI TIET SAU KHI PHUN PHU
CHANGES IN MECHANO-PHYSISCAL PROPERTIES AND FACTORS

AFFECTING THE DURABILITY OF THE METAL SURFACE AFTER SPRAYING

TS. QUAN TRONG HUNG
Bé mén Mdy tau thdy - Khoa Mdy tau bién

Tém tat

Bai bao trinh bay sw thay dbi cac tinh chét co ly va cac yéu t6 anh hudng dén do bén cua Iop
kim loai trén bé mat chi tiét sau khi str dung phwong phap phun pha kim loai.
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Abstract

The paper presents the change in mechano-physical properties and factors affecting the

durability of the metal on the surface of the machine components after the use of metal-

spraying.
Key words: tinh chét co ly kim loai, phun pht kim loai, d6 bén cta I6p kim loai phun phd, metal

spray.

1. Pat van dé

Phun kim loai la cong nghé dung thiét bi chuyén dung dé tao dong khi nén cé &p suat cao lam
phan tan kim loai néng chay thanh cac hat rat nhé va théi vao bé mét chi tiét dé tao ra mot Iép kim
loai ph I&n chiing. Trong c6ng nghé ché tao va stra chiva may, cc“mg nghé phun pht kim loai dwoc
st dung: Phuc hdi cac chi tiét may bi mon, stra cac khuyét tat cia vat dic va khuyét tat sau khi gia
cdng co khi, béo vé chong gi do mai trwdng va & nhiét do cao, pha dung trang tri va chéng ri cho
cac két cau co yéu cau k¥ thuat cao..

Pé str dung phwong phap phun pha kim loai mdt cach hop ly dbi véi cac bé mét chi tiét may
v&i cac muc dich khac nhau, can phai biét dwoc cac tinh chét co ly tinh cla I&p kim loai phi trén bé
mat chi tiét sau khi phun va dé bén ctia I1&p kim loai phi trén bé mat. Bai bao sé gidi thiéu vé sy thay
dbi cac tinh chat co ly va cac yéu té &nh hudng dén dd bam cla I&p kim loai trén bé mat chi tiét sau
khi phun phd.

2. Cac tinh chat co ly cta I&p kim loai sau khi phun kim loai

2.1. C4u tric cua I6p kim loai phun Oxit

Phan tich bang dung cu chuyén dung
cho thdy so d6 céu trac bé mét kim loai dwoc
phun pha thé hién trén Hinh 1. CAu trac cla
I&p kim loai phl cé dc trwng cla td chire kim
loai bj lam ngudi dét ngdt. Bén canh cac cau
tric trén con cé mot lwong kha I1én cac 16 x6p.
Chung hinh thanh do sy lién két khéng chat
ché cla kim loai khi bién dang. Sy hinh thanh . .
céac 16 xbp trong 16'p phi sé tré thanh wu diém Hinh 1: Cau trac kim loai I6p be mat
khi |&p phi 1am viéc trong diéu kién duwoc boi dwoc phun phu.
tron tot.

V& thanh phan hoa hoc (phan trdm cac nguyén té kim loai), ndi chung, & I&p phi thwong gidm
di so vé&i kim loai ban dau (Bang 1) [ 1, 2]. .

Béng 1: So sdnh thanh phan héa hoc cua Iép phd - day phun.

Cl[%] Mn[%] | Si[%] S[%]
Day phun 0.47 0.65 0.33 0.033
Lop pha 0.31 0.25 0.16 0.024

2.2. Tinh chat co’ hoc cua Iép kim loai phun

Do dac cho thay, su thay déi cac tinh chat co hoc cla I¢p phun phi dwoc déc treng béi strc
bén (kéo, nén, ubn, médun dan hdi ) nhu sau:

i. D6 bén kéo: D bén kéo cua I6p kim Bang 2: D6 bén kéo cta I6p phu kim loai.

Kim loai phun

Kim loai co

loai phun phy thudc vao d6 lién két cla cac Gioi han kéo N/m?

phan t& kim loai phun va cua l&p kim loai Vit lidu

phun. N6i chung dé bén kéo cia I6p phi nho U V. liéu géc | Lép pha

hon nhiéu so véi d6 bén kéo cla vat liéu goc

Thwe nghiém cling cho thdy dd bén kéo cla Thép itC 5,1.103 (1,27-1,96) .103

lién két phu thudc rat nhiéu vao dé nhap nho -

bé& mat can phu, khi dd nham bé& mat tang thi bBong M1 1,76.10° | (0,57-1,.08) .10°

kha n&ng lién két ctia kim loai phun véi bé mat

chi tiét tang, nén d6 bén kéo tang. Nhom A2 | 1,18.10° | (0,29-0,49) .10°
ii. DY bén nén: Do bén nén cha lép phd,

noi chung, Ién hon khoéng 40+70% so v&i do Kém 1.01.103 0.34.103

bén kéo. Thi nghiém do dwoc gi¢i han bén - ' :

nén voéi thép: 800+1200 N/mmz2, vé&i nhom: Bong thau 3,10.10° 0,25.10°

200 N/mm2, v&i kém: 130 N/mm?2. Thuc té, do

bén nén cha I&p phi con phu thudc nhiéu vao ché dd phun (&p suét khi nén, khoang cach phun...).
iii. PO ctrng: PO clvng cla Iép phl bang phun kim loai cao hon véi d6 cirng cua vat liéu ban

dau, do hiéu ng nhiét, kim loai bi téi nén déi véi thép co khi cao hon 75%, (Bang 3) [1].
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Béng 3: Bé cieng vét liéu ban dau va I6p pha.

Do cirng Do cirng
Vat liéu Ban - - Vat liéu N - -
P Lép Phua Ban dau Lép phua
au
Nhém 21 26-40 Thép 0.17%C 104 179-192
DPéng thau 58 58-103 Kém 24 17-23
DPéng do 50 62-98

Nguyé&n nhan cla sw téng do ctng 1a do tac dung ctia dong khi lanh, nhiét do bé mét co s&
thap hon, vi vay cac phan t& kim loai khi phun bj tac dung nhw t6i. Mt khac khi va dap sinh ra bién
dang, bién ctrng cac phan ti kim loai phil va cla 16p pha, ngoai ra phai ké dén nguyén nhan do sw
dxy hoa kim loai phun va phu thudc vao chéat lwgng kim loai ban dau.

T cac phan tich trén, can cr vao chirc nang cong tac va dic tinh chiju tai yéu cau cua chi
tiét sau khi phun kim loai dé Iwa chon phwong phap céng nghé thich hop.

2.3. Tinh chat chéng mai mon cua I6p kim loai phun

Céc nghién ctru clia Hoang Tung [1, 2] cho thay, trong diéu kién ma sat kho thi I&p pha bang
thép cé tinh chéng mai mon thap hon 1,5 14n so véi thép cac-bon trung binh, vi loai phun cé d6 bam
lién két véi nhau twong dbi thdp nén chiang dé bi tréc ra. Con trong diéu kién ma sat wét kha nang
chéng mai mon clia n6 cé thé tét hon dén 15% vi sy xuét hién cac 16 xbp ngam dau tao ra nhirng
tUi dwng dau nhé dw tri¥ cho cac trwdng hop

mang dau bi pha hay. Khi lam viéc, dautl c&¢ g 4: Gis trj hé s6 ma sat cia céc hop kim khi

16 nhc’)‘sé duoc khuyéch tan va tao thanh cac phun kim loai.
phin dau va lam t6t hon diéu kién ma sat cla _
6. Cac két qua thuc nghiém cho thay, hé sé Vat liéu Hé s6 ma sat
ma séat ctia mot sd kim loai khi phun pha dwoc Bdng 67% . chi 33% 00075
chi ra trong Bang 4. ' '

Két qua thuc nghiém cho thay, vai ky DPong 30% , chi 70% 0.0062
thuat phun tot thi I&ép phd bang déng thau co — -
thé hap thu 25% thé tich dAu bai tron (néu gia Nhom 14%, chi 86% 0.0092

cong 1&p phi bang mai thi cac 16 x6p bi déng
kin hodc bui chiém chd nén lwong dau hap thu gidm). Dwa vao dic diém nay, déi véi bac truc, trwéc
khi phti ta dem gia cong co sau d6 ngam vao bé dau. Khi lam viéc trong diéu kién ma sat wét cia 6
trwot dwoe phu kim loai, tai trong lam viéc tang 3+4 1an. Nhwng véi lap ghép lam viéc trong diéu kién
tai trong va dap thi I6p phu béng kim loai dé bi bong tréc.

2.4. Kha nang chong gi cua Iép kim loai phun

Pha kim loai dwoc st dung rong rai dé chéng g| vi n6 ¢é nhiéu wu diém so vé&i cac phwong
phap khac. Tuy nhién, vi I&p phtd kim loai mang tinh x0p cho nén chiéu day I&p pht dwoc xac dinh
b&i phucyng phap st dung. Do anh hwéng cla tinh chét dién héa qua lai cula I&p phd, ctia kim loai
co sO va cua moi treong nén sy bao vé I&p pha x6p khdi sy dxy héa can phai cha y. Trong linh v
chdng gi bdo vé cac két ciu, chi tiét bang thép, thwérng dung 16p phi la nhém va kém ting kha nang
b&o vé chdng gi rat tét.

2.5. Tinh chiu nhiét caa I6p kim loai phun

Kha nang chiu nhiét cGa I&p phu kim loai phu thudc vao nhiét dé lam viéc cha chi tiét phi va
thdi gian lam viéc. Trong diéu kién nhiét do cao, tudi tho cda chi tiét thép co6 I&p phii cao hon 5+20
lan so v&i chi tiét khéng co6 I1&p pha. Vi du: Téng kha nang chiu nhiét cda chi tiét bang thép it cac-
bon ta pht 1&8n mét I&p phd nhém bang phun kim loai, khi d6 kha n&ng chiu nhiét cla chi tiét c6 thé
Ién t&i 950 °C va thoi gian chiu nhiét cling dai hon. Khi pha bang I&p nhém, sé tao nén trén bé mat
I&p dxyt nhém c¢b nhiét d6 ndng chay 2100 °C, tuy nhién I6p nay yéu lién két véi bé mat va & 800 °C
thi chiing d& bi bong khi c6 s bién dang kim loai.

3. Cac yéu t6 anh hwéng dén do bén cua I&p kim loai phun phu

Nghién ctru thwc nghiém da cho thdy, d6 bén do kha nang dinh bam cla kim loai co sé va
I&p kim loai phun chiu &nh hwéng cla cac tac déng: Sw co rat kim loai khi két tinh, sw khuyéch tan
cta hai kim loai v&i nhau (k& ca khuyéch tan té vi), sw han hoac han té vi véi nhau, sw lién két cia
cac phan trng hoa hoc va sy bam co’ hoc.

Qua trinh lién két gitra bé mat kim loai co' s& va 16p kim loai dwoc phun, theo H. N. Rykalin,
ngudi ta cé thé chia thanh 3 giai doan [1]:
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- Tao 1&n mét tiép xuc gitra hai kim loai, nghta la tao nén sy chuyén dich gan nhau ctia cac
nguyén t& kim loai dén mét khodng cach di Ién dé co sy tac dung héa hoc gira ching .

- Hoat tinh va sw tac dung hda hoc cla cac nguyén tr kim loai gén nhau sé dwa dén hinh
thanh méi lién két hda hoc bén virng.

- C4c qua trinh phuc héi (két tinh lai, khuyéch tan tao pha moi...).

Trong ba giai doan do, giai doan 1 va 2 la sw bién dbi bé mat, giai doan 3 biéu thi sw thay dbi
tinh chéat bén trong. Dé tao s lién két bén virng gita lop phu va vat liéu duoc phu phai thwc hién
tdt & 2 giai doan dau tién. Cac nghién ctru da chira cac yeu td sau &nh hwdng dén do dinh bam cda
I&p kim loai dwoc phun phi 1én bé mét kim loai co ban.

3.1. Anh hwéng cua lwc co rat kim loai

Lwc tlr sw co rat cta kim loai c6 anh hwéng dang ké dén dé bam dinh. Nhirng phan t& kim
loai sau khi va dap lén bé mat co s& sau mot thoi gian sé tw ngudi dan va trong 16p pha thi xuét hién
&ng suat do sw co rut cta kim loai phi. ng suét xuét hién do sw co rat cia cac I16p kim loai gbc va
kim loai pht cling co thé 1am tang dé bam dinh hoac ngugrc lai.

Khi phun nhirng b& mat ngoai hinh tru, lwc sinh ra sw co rut cta I&p pha 1a ndi lwc nén yéu vi
vay &nh huéng cta ching khéng dang ké. Nhirng trwdng hop phun véi I16p kim loai can phun day
va kim loai phun ¢6 d6 co rat I&n (vi du thép 0,1%C ) thi anh hwéng cla noi luc co thé dan dén nit
doc trén I&p pha.

Noi lwc sinh ra do sw co rat véi cac bé mat trong c6 anh hwdng x4u dén dd bam dinh. Truwong
hop nay su co rit theo phwong hwdng tam gay 1én s tach rdi Iép pha véi kim loai co s&. D& khac
phuc ta c6 bién phap sau: Cac chi tiét phai nung néng so bd, lam ngudi I&p phu t tir hodc véi cac
I&p phti méng 0,05+0,1 mm va (rng v&i mdi I&p phai lam ngudi tov tir.

Vi 16p phi trén bé mat phdng, tng suét phat sinh ra do sy co rat kim loai cé thé dan dén sw
bién dang I&p pht kim loai co' s& hodc lam bong 16p phu.

3.2. Anh hwéng cua trang thdi bé mét co’' s&

CAu tric mang tinh thé ctia b& mat cta chi tiét cn phd dwoc danh gia béng trang thai vat ly
va nang lwong, né anh huéng Ién dén d6 bam dinh cla I&p kim loai dwoc phd. Nghién ciru cho
thay, anh hwdng trén phu thudc vao dac diém cau tric mang tinh thé cia kim loai. Ngoai ra, ciing
tuy theo loai méi trwéng va tinh chat hda ly cha vat liéu co s& c6 thé sinh ra hap thu, sw dinh va cac
phan ng héa hoc khac... sé &nh hudng dén d6 bam dinh cta I&p kim loai phd 1én mat chi tiét.

i. Anh hwéng ctia chuén bi bé mét: Thwc nghiém cho thay chat lwgng bé mat chi tiét can dwoc
ph 1& mét trong nhivng yéu t6 quyét dinh dén dd bam dinh cla kim loai. Do vay, truéc khi tién hanh
phun pht can tién hanh cong tac chuén bj bé mét nhw 1am sach dau mé va tao d6 nhap nhoé bé mat
chi tiét. Co thé str dung cac phuwong

phap chuan bj bé mat sau: o, N/mm?
- Phwong phap ngdm lam sach Thép
trong cong chét thich hop sé nang cao
hoat tinh bé mat. Trén bé mat hinh 450
th?nh mét I&p mang mdng, 1&p nay cé 400
thé gilr dwgc hoat tinh cao trong thoi Nham

gian dai. N6 lam cho céac dién t&r dé 3500 =
thoat ra ngoai hon (gidm cong thoat ra .
khdi bé mét clia cac dién tir ) Pong|thau

- Phwong phap co hoc: Phun 2500
cét, phun bi, gia cdng cat got... Thuc
té, sau khi chudn bi b& mat bang 1500
phuwong phap co hoc phu hgp sé lam
tang dd bam dinh ctia I&p kim loai pha. 500
Khi d6 trén bé mat chi tiét, sy thay dbi 0 4 8 12 16 20 24 R.pm
clia d6 nhép nhé té vi Rz, d6 bién dang
déo A, d6 bien cing Ah/H va mat do Hinh 2: Sy phy thuéc gitra d bam va dé
léch mang p- po, diéu dé co tac dung nhép nhé bé mit.
den dé bam dinh kim loai (xem Hinh 2)

[1,4].

ii. Anh huéng ctia céu trac hinh thanh I6p kim loai phd: Khi phun thi cac phan ti kim loai trong
chum tia phun sé va dap trén bé méat co s& dwéi nhirtng géc d6 khac nhau. Sy va dap vudng géc
duoc coi la ly twdng chi xay ra & trung tdm clia chum tia. Sw khac nhau vé cAu tric va sy phan bd
thé tich kim loai cac giot kim loai néng chay trong chum tia phun ¢6 anh hwéng dén dd bam cuia kim
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loai phun v&i nén co sé. O gitra chum tia cé sy tap trung mat do Ién nhat va & viing nay do bam
cao va chét lwong tét. Khu ve bién dwoc tao thanh nhirng phan t& véi ddng ndng nhd nén khéng
c6 bién dang, c6 nhiéu I&p 6xit va tao nhiéu 16 xdp. Theo Pasin [4] I6p phun kim loai duoc tao tir
nhitng phan i trung tdm c6 d6 bam cao gép 6 Ian so v&i do bam clia cac phan tir & bién.

3.3. Anh hwéng cua ky thuat phun va bién phap nang cao chat Iwong 16p kim loai phun

Khi t|en hanh phun kim loai ngudi ta cé thé sir dung thiét bi phun bang tay hodc bang may,
tuy nhién can phai cha y t&i nhivng nhan té anh hwéng téi chat lwong I&p kim loai phi. Qua cac két
qua nghién ctru bang thwe nghiém da chi ra c¢é cac nhan té &nh hwéng sau:

i. Khi xét dén d6 &m va chét ban trong khéng khi nén: Sy xuét hién dau m& va nwéc trong
khong khi nén c6 tac dung khong tét cho sy chay clia ngon Itra khi C2H2 va Oz, gay nén hién twong
lam ban tée kim loai phun sé& anh hwéng dén chét lwong lién két cta 16p phi voi be mat nén hodc
mdi lién két gitra cac I&p phl véi nhau. D& tranh danh hwdng nay, khong khi nén can phai dwoc loc
sach. Trong cac thiét bi phun, khong khi nén trwéc khi dan dén dau phun phai dwoc qua 2 hodc 3
phin loc (mang loc) dé loai trlr hoi nwéc va chét ban.

ii. Ky thuat phun céc méat khac nhau: Khi phun trén cac bé mét phang bao gi® ciing yéu cau
ky thuat cao hon so véi phun cac bé mat hinh tru xoay. Dé dat chiéu day déng déu I&p pha, co thé
bé mat dwoc chia thanh nhiéu phan nhd va tién hanh phun tivng phan, nhw vay thuan tién cho viéc
theo d&i. Dbi v&i bé mat phang ta thuéng phun tir bén ngoai rdi phun dan vao trung tam.

Khi phun phai luén dé dau phun thdng géc v&i bé mat, pham vi thay dbi géc cho phép téi 45°.
Néu phun vé&i géc nhd hon sé tao ra hinh rang cwa nhw vay 16p phi sé kém chét lwong, do dinh két
v&i bé mat co s& kém.

Khi phun theo tirng dai can phai cht y dé& cho cac dai sau trim I[&n nhau 1/3 chiéu rong cla
cac dai trwde. Khi phun véi hai [6p thi yéu cau I&p thir hai phai thdng goc véi Idp thir nhét theo cac
hwéng cla cac dai phun. Trwdng hop phun ba I&p thi I&p thir 3 cé hwéng cua dai léch so véi huwdng
cula lop thir hai mot goc 60 + 1200,

V&i cac bé mét tru thuwong duwoc tién hanh phun trén may tién. Chi tiét dwoc pha kim loai sé
quay trén dé ddm bao phun déng déu moi ché. Téc dd quay cua chi tiét ddm béo sao cho téc do
vong clia bé& mat can phun vao khodng 6 + 20 vg/ph. Lwong dich chuyén doc ctia dau phun, dwoc
chon phu thudc vao chiéu day cua I6p pha [2, 4].

Viéc phun c6 thé tién hanh phun moét 1an dé dadm bao ca chiéu day Iép phi, nhwng ciing c6
thé phun nhiéu 16p, diéu d6 phu thudc vao mdc dd bi nung néng I1&p phi va kha nang lam ngudi can
thiét véi ching, nhwng tét nhét 1a phd mét Ian.

Déng thoi qua trinh phun phai theo déi lam ngudi I&p phi va theo ddi sy ddng déu chiéu day
phun. Théng thwdng trwdc khi phun chi tiét dwoc nung néng téi nhiét dd 110+150 °C va trong quéa
trinh phun can lam ngudi chi tiét dé nhiét d6 khong tang lén qua I&n.

iii. Nung néng so bé bé méat phun: Sy co rat Ién cta kim loai phun sé& dan dén sy xuat hién
nhirng vét nirt nguy hiém trén 1&p phd, nhéat 1a khi phi cac 1&p thép véi thanh phan cac bon thép.
Thuwc nghiém cho thdy, sw nung néng so b bé mat phu trwdc khi phun la mot bién phap dé giam
hién twong co rat twong ddi gitra kim loai phun va chi tiét can phun.

iv. Nhiét dé I6p phi va lam ngudi Iép pha: Cac phan ti kim loai 16ng khi va dap 1én mét chi tiét
c6 nhiét do rat cao, nd s& nung néng bé mét chi tiét. Sw dan nhiét cta I&p phi vao chi tiét phu thudc
vao vat lidu chi tiét, hinh dang hinh hoc chi tiét va do lon tiét dién cda no.

Nghién ctru cho thay, nhiét do Ién nhat cho phép cla Iép phun trong khoang 150 °C. Néu Ién
hon gia tri nay sé dé dang lam tang sw 6xy hoa va lam giam chat lwong 1&p pha. Do vay, trong qua
trinh phun can thwdng xuyén kiém tra nhiét do I&p ph, dac biét I6p pha day.
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TAN DUNG NHIET THAI NUO'C LAM MAT BDONG CO DIESEL CHO BO SUOl
KHONG KHi TAU THUY
WASTE HEAT RECOVERY OF THE DIESEL COOLING WATER FOR SHIP’S
AIR HEATER CONDITIONER

ThS. DO THI HIEN
B6é mén May tau thuy - Khoa May tau bién

Tém tat

Dam bdo khéng khi tién nghi cho thuyén vién trén tau la rat quan trong nhiing tau cé tdm hoat

dong réng tir vang néng can lanh khéng khi nguroc lai téi ving lanh cén séi khéng khi, nhét,

dé tan dung tbi da nguén nhiét va tinh kinh té trong hé thong diéu hoa khéng khi... Bai béo
gi6i thiéu phuwong &n lam &m khéng khi cabin tau thdy bdng ngudn nhiét cuong do nhe vira

phai va tién nghi .

Abstract

The air conditioner system on the ship is very important. Specially the ship goes world wide

from a hot area to a cold area. The air conditioner must be used to warm up or cool down the

air. The air conditioner system on board recovered waste heat of the diesel cooling water is
very economic. This article introduces new design by recovery wasteheat of the diesel cooling
water for the air conditioner system on board.

Key words: tan dung nhiét thai dong co diesel, nhiét thai tir nwéc lam mat, waste heat of marine
diesel engines, waste heat recovery.

1. Pat van dé

Diéu hoa khong khi 1a mot thiét bi khong thé thiéu dwoc ddi véi nhu cau hién nay. Dac biét 1a
trong moéi trwdng lam viéc dwdi tau thay. D& dam bao tinh kinh té ddng thoi dem lai sw tién ich cling
nhw d&m bao sirc khde cho thuyén vién lam viéc trén tau hoat déng dai ngay trén cac vung bién c6
nhiét do thap, diéu hoa khéng khi st dung nguén nhiét lam méat déng co Diesel lam dm khéng khi
trong Cabin tau thay 14 rat can thiét.

2. No6i dung

2.1.Cac phwong phwong phép swéi khéng khi hién nay

a) Swdi khong khi bang ngudn nhiét dién

Trén mot sb tau thay khu vee nha bép van c6 thé str dung hé thdng swéi khéng khi bang nhiét
dién vi tda nhiét nha bép khéng dn dinh do anh hwéng ctia cac bép 16. Hé thdng diéu hoa st dung
ngudn nhiét khi s& dung dén halozen ho&c day mai so lam néng khéng khi.

b) Suéi khdng khi bang hoi nuoc

St dung hoi nwéc tir noi hoi phy, qua van giam ap cép vao bd sudi khong khi dang cum bng
¢6 canh, hoi cé do toa nhiét I&n hon cho di trong Oong tron, khdng khi dwo’c quat gi6 thdi cwdng blrc
qua bén ngoai cac dng c6 bd tri cac canh cé kha nang diéu chinh va gitr 6n dinh. Hé théng diéu hoa
st dung hoi nwéc tir ndi hoi cho di qua cac dng dwoc bd tri & cac vach, dwéi san phong & dé trao
ddi nhiét véi moi treong. Qua trinh didu chinh nhiét do thich hop dwa vao hé théng cam bién nhiét
do diéu chinh tdng giam dd mé cda van tiét lwu cho phu hop v&i nhiét 4o nguoi st dung Yéu cau.

c) Swéi khéng khi bang nhiét trong cta cong chat’ - diéu hoa mét chiéu va hai chiéu

+ Diéu hoa mot chiéu

Khi cdp ngudn, may nén sé thwc hién qua trinh nén méi chét (trang thai hoi) 1én &p suét cao
rbi day vao gian ngwng tu (dat @ phia ngoai nha), luc dé nhiét d6 clia moi chét dang cao. Trong qua
trinh di chuyén trong gian ngwng, moi chét tda nhiét ra méi trwdng xung quanh dé thuc hién chuyen
trang thai ti thé hoi sang thé léng & ap suét cao, nh& cé quat hwéng truc ma qua trinh tda nhiét cla
moi chat thuc hién dwoc dé dang.

Khi ra dén cudi gian ngwng, méi chat & trang thai 16ng, 4p suét cao, nhiét do cao va tiép tuc
di chuyén dén phin loc dé loc bui co hoc. Sau khi di qua phin loc, mdi chéat di qua 6ng mao dan dé
di chuyén dén gian bay hoi dat & trong phong.

Do 6ng mao dan c6 dwérng kinh rat nhd so véi luu lwong nén xay ra tiét lwu lam gidm ap (6ng
mao dan thay cho van tiét lwu). Vi vay, sau khi méi chat qua dng mao dan di vao gian bay hoi gap
sw giam ap suét dot ngdt xay ra qua trinh s6i manh liét va bat dau bay hoi. Khi di trong gian bay hoi,
moi chat thu nhiét cla méi trwdng xung quanh dé thwc hién qua trinh bay hoi 1am cho nhiét d6 méi
trwdng xung quanh gidm xuéng. Nh& cé quat ly thm ma khéng khi trong phong ludn ludn tuan hoan
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qua gian bay hoi dé truyén nhiét vao mai chat va chinh diéu dé lam cho nhiét dd trong phong giam
xudng (dwoc lam lanh).

+ Diéu hoa hai chiéu

Diéu hoa hai chiéu st dung dan bay hoi nhw bau ngung, hoi nong cua cong chéat sau may
nén di vao dan bay hoi swdi &m khong khi, tda nhiét héa 16ng di vé bau ngwng nhan nhiét tir quat
gié moi trwdng bay hoi tré lai may nén. Dleu hoa hai chiéu con c6 cdp van dién tir dé ddo chiéu lam
viéc tir ché do6 1am lanh khong khi sang swdi &m va nguoc lai nén rat phire tap va do tin cay khong
cao nén chi str dung cho diéu hoa nhé gia dinh.

2.2. Hé théng diéu hoa khéng khi tau thay véi bé swéi khi bang nwéc lam mét tir déng

co diesel

Trén H|nh 1 trinh bay hé théng diéu hoa trung tam khong khi tién nghi trén tau thay v&i mot

gian phun hoi dm, gian lanh, gian ndng dwoc ndi véi cac may nén va hai bau ngung.

S Ty P
- - - @ T
...--—--—--~::--—--—--—--—-H---: Lox 8

' : 2 Y “4 ko 408 HOT WATER
| = ELECTRIC WIRE a Hwys HEATER OUTLET
: +
) ' < SK—40
! L____‘lll-‘\_ﬁf___u_ 2. _4qu,_¥_9P«Har WATER
i
i worey HU/8 % bwjs  HEATER INLET
| 5K-10A Sr—40
=

UPPER DRAIN OUTLETC1 148 SGP) (3280 JIS Skgscm FLANGE
WITH DRAIN TRAP (h=170mm) NOTEZ

—H} SAFETY VALVE GAS OUTLET ( 1/ 2B SGP) (158) OWAL FLANGE
1—[¥—H— == CONDENSER WATER QUTLET ¢ 3B SGP? (B0A) JIS 5K FLANGE

NOTE1
Drain valve should be installed to under position of hot water coil
outlet (No.2)) in erder to drain water from inside of coil.

: f NOTE2 Drgin trap shuld be instolled to upper drain pipe.

Hinh 1: Hé théng diéu hoa khéng khi tau thiy véi bo swéi khi bang nwéc lam mat tr déng co diesel.

Nhuw ching ta da biét do &m rat quan trong ddi voi strc khde clia con ngudi. Khi do &m tang
Ién, kha nang thoat md hoi kém, co thé cdm thay rat ndng né, mét mai va than nguoi dé bi lanh, gay
cam cum... Nguwoi ta nhén thay & mot nhiét do va toc do gio khong dbi khi d6 Am I&n kha nang béc
md hoi cham hodc khdng thé bay hoi dwoc. Diéu d6 lam cho bé mat da c6 I&p md hoéi nhép nhap.

Khi d6 am thap mo héi sé bay hoi nhanh lam da kho, gay nivt né chan tay, méi... Nhw vay do
a4m qua thap ciing khong tét cho co thé. Bd dm duwoc cho la twong dbi thich hop véi co thé con
nguwdi nam trong khoang twong déi rong ttr 35 - 70%;

Dé c6 d6 4m thich hop, can nhé rang nhiét d6 khong khi cang thap, lwong hoi &m cé thé chira
trong khong khi cang giam, va ngwoc lai, kha ndng chira &m clia khéng khi tdng theo nhiét do.

Vi du: Néu trong khéng gian dwoc diéu hoa khong khi dat dén 72°F (~22 °C) nhwng dd am
twong dbi la 80%, tiép tuc lam mat s& gay cam giac kho chiu cho nhirng ngudi lam viéc trong khong
gian do. Vi vay, can cap nhiét cho khdng khi bang cach tang nhiét dé khong khi trong khéng gian
d6, kha nang hép thu am trong khong gian diéu hoa sé tang 1&én. Quy trinh nay duoc goi la tai cap
nhiét. Va ngwoc lai, sy loai bé hoi am ra khdi khdng khi dwoc goi la qua trinh khir Am. Cho nén khi
sw&i cho khéng khi ta can lwu y dén d6 dm dé thuyén vién trén tau khéng gay ra cdm giac kho chiu

Trong trwdng hop ta dung nwédc lam maét ra tlr ddng co' dé sudi khong khi thi ta khéng phai
phun &m cho khéng khi vi d& dm twong dbi 6n dinh. Néu phun hoi &m cho khéng khi thi ta dung hoi
nwéc cla hé théng néi hoi dé phun Am cho khéng khi.

Trén Hinh 1 ta thdy gian néng dwoc thiét ké cac éng va nuwéc di trong 6ng, nwédc nay lay tw
hé théng nwédc lam mat dong co. Nwédc lam mat ddng mot phan di vao may chung cét, mot phan di
vao bau lam mat, mét phan di vao bo swédi dé suwdi khong khi, khéng khi dworc théi vao qua céac éng
nhan nhiét ctia nwéc 1am mat cla dong co. V&i gian lanh tir may nén nén coéng chat dwa vao bau
ngwng qua van tiét lvu vao gian lam mat khong khi céng chét nhan nhiét ctia khong khi cong chét
lai dwa vao may nén tiép tuc dwa vao bau ngwng sau do lai tiép tuc.
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Hinh 2: So'dé mach nwéc néng st dung van ba nga.

Trén Hinh 2 trinh bay so dd mach tuan hoan nwéc néng st dung van ba ngé st dung dong
co dé diéu khién Iwu lwgng nwéc ndng qua bd swédi véi muc dich swdi &m khong khi trong cac cabin
trén tau thay bang cach tan dung ngudn nhiét néng lam mat tir dong co Diesel. Dwa vao cac hop
d4u day dwoc két ndi véi hé théng cam bién nhiét do dé& didu chinh lwong nwéc nong lam mat tir
dong co ra di téi swdi &m khong khi béng van ba nga trén ba diém A, B, C. Tlc 1a cac hop dau day
duoc két ndi véi hé thdng cdm bién nhiét d6 dau ra cha bod swdi khi nhiét dd gidm xuébng thi ta cho
nwéc néng di vao bd s&i theo dwérng miii tén s6 mot vao séi khong khi téi dwdng mii tén sé 2. Luc
nay dwong BC cla van ba ngad déng, nwéc nhan nhiét ctia khong khi va di ra khéi hé théng theo
dwéng mii tén sb 3 va tiép tuc qua van ba nga theo duweng AC va di ra ngoai.

. Q30)
90 116

2 MANUAL OPERATION SHAFT

=
(11)

FLOR DIRECTION(B) ;

1
5 F H «<<-ELO¥ DIRECTION(C)

4]

FLO¥ DIRECTION DISP

Hinh 3: Van 3 nga va déng co’ diéu khién Iwu lrong nwéc néng qua bd swéi.

Khi nhiét & dau ra da ting cao thi hop diéu khién lai dwa tin hiéu vé van ba nga dé mé dwong
BC cua van cho nuédc lam mat cta dong co di theo dwong BC ra ngoai khong, chi con mot lwgng
nhé nwéc lam mat dong co di vao bd s&i khong khi lam cho nhiét d6 trong cac phong luén gitr mirc
on dinh .

Cam bién nhiét do dwa tin hiéu diéu khién vé& bang diéu khién sé diéu khién dong co diéu
chinh mé& van 3 nga theo nhiét do da d&t.Khi nhiét do khdng khi vao budng & thuyén vién thép thi 16i
théng B t&i C dong lai va ngwoc lai.

3. Két luan

Bai viét gidi thiéu cac phwong an diéu hoa khéng khi va pham vi 'ng dung, dé ngwdi doc so
sanh, danh gia va c6 hwéng lwa chon phu hop cho thiét ké déng maéi, ddng thoi gidi thiéu cho nguoi
khai thac, nha dau tw cé cai nhin téng quan dé cé nhirng lwa chon thich hop.
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LUA CHON SO’ BO CONG SUAT DONG CO' CHINH
CHO TAU CHO HANG RO
PREDICTION OF PROPULSION POWER FOR BULK CARRIERS

ThS. NGUYEN ANH VIET
B6 mon May tau thdy - Khoa May tau bién

Tom tat
Tau ché hang roi la mét trong ba nhém tau I6m nhét (bao gdm tau ché hang roéi, tau container,
tau ché dau) cda déi tau thuong mai, béi vay cén phai c6 quan tdm déc biét dén phan khic
loai tau nay. Viéc lya chon cdng suét déng co chinh khéng nhimg quyét dinh truc tiép dén cac
yéu té ky thuat, khai thac, kinh té ma con phai théa man cac chi sé khac. Bai béo dwa ra mét
huéng tiép cén cho lya chon so bo cong suat dong co chinh cho tau ché hang roi.
Abstract
The bulk carriers is one of the three largest groups of vessels within the merchant fleet (bulk
carriers, container vessels and tankers) and, therefore, this market segment deserves great
attention. The selection of the main engine power directly determines not only the technical
parameters, operation, and economics, but also satisfies other indexs. This article provides an
approach for prediction of propulsion power for bulk carriers.
Key words: bulk carriers, propulsion power.
Khai niém
Theo phan loai, hang roi la hang héa dwoc chét trye tiép xubng cac khoang hang cda tau.
Hang ré&i dwoc van chuyén co thé la diu, ngii cbc, quang, than, xi-méng, ... hodc cac loai hang khéng
dong bao, thung, kién va duwoc chat xuéng khoang ma khéng can kiém dém, danh dau.
Nhw vay theo phan cép tau, tau ché hang roi la tau ma trong d6 hang héa dwoc van chuyén
& trang thai roi, khéng déng trong thung, bao kién, container,... va thwéng 1a hang déng nhét, cé kha
ndng chat xudng tau bang trong lwc.
V&i cach phan loai va khai niém nhw trén, tau chd hang rdi c6 thé hiéu bao gdm tau ché hang
r&i kho va tau ché hang roi 16ng (vi du nhw tau ché dau/hda chét).
Cac yéu t6 chinh lién quan dén viéc lwa chon so bd cong suat dong co’
Trong tai tau
Trong tai ciia mét tau chd hang roi théng thueng dwoc xem nhuw trong tai ti da cé thé, twong
&ng v&i trang thai toan tai tai chiéu chim mua hé (vé&i ty trong clia nuwéc 1,025 tAn/m3), con goi la
chiéu chim quy dinh cla tau.
Tuy theo trong tai va kich thwéc than tau, tau ché hang roi dwoc chia thanh cac nhém hoac
I&p chinh nhw Bang 1, tuy nhién, sé& c6 mot sé chdng chéo tai gia tri bién gitra cAc nhém lan can.
Bang 1: Chia nhém tau hang roi.

Nhom tau Trong tai [dwt]
Small <10.000
Handysize 10.000 — 35.000
Handymax 35.000 — 55.000
Panamax 55.000 — 80.000
Capesize 80.000 — 200.000
Large Capesize 200.000 — 300.000
. VLBC (Very Large Bulk > 300.000
Carrier)

Trong s6 cac nhdm ké trén, ca Handysize, Handymax, Panamax va Capesize chiém sb lwong
I&n cac tau hang roi thwong mai hién dang khai thac.

Theo s6 liéu thdng ké trén toan thé gidi, tinh dén ndm 2014, c6 hon 9.900 tau hang roi cé
trong tai tlr 5.000 dwt tr& 1én dwoc dang ky.

Trong Hinh 1 cho th4y sy phan b cuta céac tau ché hang roi (I6n hon 5.000 dwt) trong cac
nhém, hon 46% co6 trong tai nhd hon 55.000 dwt (v&i khodng 23% la tau nhém Handysize), nhom
Panamax chiém khoang 29%, cac nhoém con lai bao gdm Capesize, Large Capesize va VLBC chiém
khoang 25%.

Khi so sanh vé tdng trong tai, thay vi sé lwong tau, sw phan bd ctia cac nhém tau lai thay ddi
theo huwéng chiém ty trong I&n cho cac nhém nhw Panamax, Capesize va Large Capesize (Hinh 2).
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Téc dé tau trung binh

Trong Hinh 3, tbc d6 tau trung binh V dwoc s dung cho thiét ké hé théng dong co day va
duoc xac dinh 1a phi hop véi trong tai thiét ké cta tau D, dwoc biéu dién nhw mét ham cia kich
thwéce tau.

Ciing trong Hinh 3 cho th4y, ngoai trir tu ché hang réi thudc nhém Small va Handysize, téc
do tau cta cac nhom con lai thwong béng hodc cao hon 14,5 kn. Tham chi véi nhém Capesize va
VLBC con cé xu huéng thiét ké véi tbe do cao hon gia tri néi trén.

NGi chung, tc dd cac tau hang rdi hién nay dwoc thiét ké cao hon nhitng ndm truéc day
(nhirng ndm 2008-2009), d6 la do nhu cau cla cac chd tau, va khi can thiét c6 thé giam téc do tau
trong cac diéu kién khai thac binh thuwéng. Vi vay, nhiéu tau hién nay dwoc thiét ké 1ap dat cac dong
co chinh c6 thé hoat ddng hiéu qua véi tai thAp nham phi hop véi ché do gidm tdc do tau.

35
30 28.6 H Small
25 B Handysize
20 B Handymax
15 B Panamax
10 B Capesize
5 M Large Capesize
0 VLBC
Tinh theo % (s6 liéu ndm 2014, cho 9.937 tau)
Hinh 1: Swphan bé cac nhém tau tinh theo sé lwong.
35 32.5
M Small
B Handysize
B Handymax
B Panamax
H Capesize
M Large Capesize
VLBC

Tinh theo % (s6 liéu ndm 2014, cho 713 triéu dwt)

Hinh 2: Swphan bé cac nhém tau tinh theo trong tai.

Chisé thiét ké ndng lwong hiéu qua

Té chirc Hang hai quéc té (IMO) dwa ra chi sé thiét ké néng luong hiéu qua EEDI (Energy
Efficiency Design Index), d6 la mét chi s6 bat bugc ddi voi tat ca cac tau dong méi dwoc ky hop
dodng sau ngay 1 thang 1 nam 2013. Chi sb nay dwoc st dung nhw mét cong cu nham thyc hién day
da cac yéu cau quoc té vé& phat thai CO> tr tau thiy. EEDI biéu thi cho lwong CO:z thai ra cia mot
tau, lién quan dén viéc van chuyén hang héa va dwoc do bang gram CO2 cho méi tan trong tai trng
vé&i mot hai ly téc do tau. Gia tri EEDI dworc tinh toan trén co s& cong suét tdi da (khodng 70% dbi
v&i tau container), ciia ddng co chinh, tbc d6 tau, SFOC (suét tiéu hao nhién liéu) va loai nhién liéu.
Tuy thudc vao ngay ky hop ddng déng méi, EEDI dwoc yéu cau thap hon gia tri ma IMO dwa ra,
duwoc xac dinh tay thudc vao loai va nang lyc cla tau.

Chi s EEDI thwong dwoc tinh toan twong (rng véi 75% SMCR (Specified Maximum
Continuous Rating — Cong suét danh dinh lién tuc I&n nhét), trong d6 c6 bao gém ca lwong phat thai
CO2 do cac may phu. Chi sé EEDI dwoc diéu chinh déi véi cac tau ¢ siv dung hé théng thu héi (tan
dung) nhiét thai.

Chi s EEDI la bat budc dbi vai tht ca cac tau dong méi, do dé né khéng nhirng anh hwéng
truc tiép dén trong tai va tbc dé tau nhw da néi trén, ma con anh hwéng dén lwa chon déng co chinh
va chong chéng.

Néi san khoa hoc Khoa Mdy tau bién  S6 32 - 04/2017 36



169V

Knots
15
141 /
13
ERT I
>
REUERERR: g g
| S |&]| & 2 o 8 O
1018 5 | 5| & g 2g 0
G| T T EE S Eo §
9 . ——— | ——— dwt
0 50,000 100,000 150,000 200,000 250,000 300,000 350,000 400,000

Hinh 3: Téc dé thiét ké trung binh cda tau ché hang roi.
Lwa chon so bo cong suat dong co chinh
Theo théng ké nhu cdu vé cong suat day
Trén co s& thdng ké mot sb tau ché hang roi cé trong tai tir 5.000 dwt dén 400.000 dwt déng
trong giai doan 2000 — 2013, ké ca céc tau chwa dong nhung dwoc ky két trong giai doan nay, thdng
qua tinh toan so b6 cong suat day (phucmg phap Holtrop & Mennen), nha san xuét dong co MAN
B&W da dwa ra nhu cau vé& cong suat day nhw trén Hinh 4.
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Hinh 4: Nhu cdu vé cong sudt ddy trung binh cda tau ché hang roi.

Trong tAt ca cac trwong hop duoc tinh toan, phan dy trir cdng suat da dwoc tinh téi 15% cho
didu kién khai thac (séng, gi6,...) va 10% cho dong co, tirc 1a cong suat dung cho thiét ké hé théng
day 1a 90% SMCR.

Cé4c s6 liéu dua ra trong Hinh 4 twong (rng véi hé thdng ddy mot chong chéng. Bén canh dé,
viéc dwa ra mot khodng lwa chon véi tbe do trung binh cta tau thdp hon 1,0 kn la mét sy phu hop
v&i cac tau hang roi duoc thiét ké maéi trong twong lai gan.

Theo théng ké chisé cong suat twong doi

Chisé cong suét twong déi theo trong tai tau

Chi sb cong suét twong déi tinh theo trong tai tau ctia hé théng déng co day tau thay lw, 1a ty
sb gitra tdng céng suat clia cac ddng co' chinh véi trong tai cla tau.

P
hw DWT (1)
trong do:

P — tdng cdng suét cta cac déng co chinh, [KW];

DWT - trong tai clia tau & trang thai toan tai, [t].

Gié tri chi sb Iw ca mét sb tau cho trong Bang 2.
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Béng 2: Chisé lw duwa trén sé liéu cda ngudn dang kiém tau.
NK RS ABS BV Khac
0,12 - 0,16 — 0,12 - 0,10 - 0,11 -
0,20 0.25 0,23 0,22 0,24

Chisé cong sudt hiéu qua twong déi theo trong tai tau
Chi so cong suét hiéu qua tuong déi tinh theo trong tai tau cua hé thdng dong co day tau thay
lwe, 1a ty sb gitra tbng cong suét clia cac dong co' chinh véi tich sé cla trong tai va toc do tau.

P
e = BWTV @)
trong do:
P — téng cong suét clia cac ddng co chinh, [kKW];
DWT - trong tai clia tau & trang thai toan tai, [t];
V — van téc thiét ké cla tau, [kn].
Gia tri chi sb Iwe cia mot sb tau cho trong Bang 3. ‘
Bang 3: Chisé lwe dwa trén sé liéu cdia ngudn ddng kiém tau.
NK RS ABS BV Khac
0,006 — 0,011 - 0,007 — 0,008 — 0,007 —
0,012 0,025 0,014 0,021 0,019

Ket luan

Viéc lya chon so bd cong suat dong co chinh trong thiét ké tau 1a cong viéc bét budc va can
thiét. Cong suét dong co chinh lwa chon mét cach phu hop, khéng nhivng dap tng duoc cac tinh
néng cla tau va dat hiéu qua cao trong khai thac, ma hon hét, n6é dap ng dwgc xu thé hién nay vé
thiét ké tau than thién véi méi truong. Béi vay, lwa chon so bd cong suét ddng co chinh, ngoai kinh
nghiém cla nha thiét k&, con phai quan tam dén ngudn di liéu tham khao va xu hwéng thiét ké tau
hién dai.
TAI LIEU THAM KHAO
[1] MAN Diesel & Turbo, “Propulsion Trends in Bulk Carriers”, MAN Diesel & Turbo, 5510-0007-

O4ppr Printed in Denmark, Mar 2014,

[2] Nguyén Anh Viét, “Bai gidng Thiét ké hé théng déng Iuc tau thay”, 8-2016.
[3] IMO, 2011, MEPC 62/6/4, Annex 1.

PHAN TiCH CAC NGUYEN NHAN HINH THANH TINH BIEN TRONG KHOANG
HANG TAU CHO DAU THO
ANALYSING THE CAUSES OF ELECTROSTATIC FORMATION IN CARGO
TANKS OF CRUDE OIL TANKERS

ThS. LE DINH DUNG
Bé mén Mdy tau thdy - Khoa May tau bién

Tém tat
Néi dung ctia bai bao la di tim hiéu bén chét céc giai doan cta sw hinh thanh tinh dién. Ttr d6
phén tich céc nguyén nhan hinh thanh tinh dién trong khoang hang cia céc tau ché déu thé.
Abstract
The content of the paper is to explore the stages of electrostatic formation, in general.
Therefrom, the author analyzes the causes of electrostatic formation in cargo compartments
of crude oil tankers.
Key words: Static formation.

1. D&t van dé

Dién tich déng vai trd co ban trong su tién hoa ctia cudc sbng trén hanh tinh, tuy nhién né
ciing c6 thé gay ra hiém hoa vé chay nd. Trén cac tau ché dau sw hinh thanh tinh dién gay ra nhirng
nguy hiém vé chay nd, mbi nguy hiém vé tinh dién nay do: th& nhét |4 ngudi thiét ké chwa lvu y dén
viéc loai bd hién twong tinh dién; th(r hai la qua trinh khai thac cla tau dau (trong bom dau hang,
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rira két, khai thac hé théng khi tro,...) cé thé dan dén sw tich tu dién tich va phdéng dién tich véi mot
nang lwong da Ién dé gay ra chay nhirng hdn hop khi hydrocacbon trong khéng khi. Do vay viéc
phan tich nhirng nguyén nhan hinh thanh tinh dién trong khoang hang cla tau ché dau thd nhdm
muc dich gidm nguy co chay nd trong qua trinh khai thac tau ché dau la thuc sw can thiét.

2. Sw hinh thanh hién twong tinh dién

Trong qua trinh khai thac tau ché dau trén bién cé thé hinh thanh hién twong phéng tinh dién
dan dén nguy co xay ra chay nd, cé ba giai doan co ban dan t&i méi nguy hiém hinh thanh cia tinh
dién 1a: sinh ra tinh dién, tich tu tinh dién va phéng dién tich. Sau day ta s& xem xét chi tiét ctia cac
giai doan nay.

2.1. Sinh ra tinh dién

Khi hai vat liéu khong gidng nhau co sat vao nhau déu sinh ra dién tich & trén bé mat tiép xuc.
Hai vat liéu nay d6 co thé 1a hai chét ran, chat rén va chat 16ng, hodc chét 1dng va chat 16ng. Khi tra
sat hai vat qua bé mat tiép xic mot vat sé bj mat di electron thi mang dién tich dwong, mot vat sé
nhan thém electron thi mang dién am. bién tich co thé bi phan cach bai nhiéu qua trinh, nhw la:

- Dong chét 16ng nhw ddu mé hodc hén hop clia ddu mé va nwéc chay qua éng hodc phin loc;

- Sy ton tai cia mot chat rdn hodc mot chat 16ng khong tron 1an dwoc vao mot chat 16ng khéac,

vi du: gi sat hodc nwéc & trong dau me;

- Phun chét Idng tir mét sting phun nhw trong qua trinh riva két cé lién quan téi hoi nuéc;

- Phun chét 16ng vao mét bé mét ctia chét ran, vi du: qua trinh riva két bang nwéc hodc nhivng

giai doan dau cta qua trinh bom dau vao két;

- Sw co sat manh vao nhau cla cac hop chéat polyme, vi du: trwot mét soi day lam bang

polyprotylen 1&n gang tay lam bang nhwa PVC.

Dién tich & trong két dau sinh ra mét trwdng dién tich & khap két, ké ca & bén trong chét 16ng
va trong khéng gian khéng chira chét 1dng & phia trén cla két, dién tich cling dwoc sinh ra tlr mot
hat swong nwéc trong qua trinh rira két, khi dién tich dwoc sinh ra, moét sw chénh léch Ién vé dién
thé phat trién gitra ching, sw phan tan dién thé xay ra khap viing 1an can va dwoc goi la trwéng tinh
dién.

2.2. Tich tu dién tich

Nhirng dién tich bi cach ly ludn cé xu hwéng két hop lai dé trung hoa Ian nhau, qua trinh d6
duoc goi la sw gidm dién tich. Néu mot hodc ca hai vat liéu bi cach ly cé tinh dan dién kém, thi sw
két hop dién tich lai 1a bi can tré dan dén vat liéu nay tich tu dién tich & trong né, khodng thoi gian
cho dién tich dwoc tich tu dwoc mé ta bang thoi gian ton tai & trong vat liéu, nhirng vat liéu co tinh
dan dién thap hon thi thoi gian ton tai sé dai hon.

Néu mot vat liéu coé tinh dan dién cao, sw két hop lai dé trung hoa cla dién tich 1a rat nhanh
va c6 thé lam mét di qua trinh cach ly, do vay rat it hodc khéng cé dién tich tinh dién tap trung &
trong vat liéu. Vat liéu c6 tinh dan dién cao chi c6 thé tich tu dién tich néu né dwoc bao phl bang
mot vat liéu co tinh dan dién thap, va tbc d6 bién mét sau dé phu thudc vao thei gian ton tai cha vat
liéu cé tinh dan dién kém hon.

Nhw vay nhitng yéu t6 quan trong diéu khién sy ton tai ctia dién tich 1a tinh dan dién cla vat
liéu va nhirng vat liéu bao phu, ching c6 thé can thiép vao sw cach ly dién tich.

2.3. Phéng dién tich

Sw phéng dién tich gitra hai diém phu thudc vao truwéng dién tich trong khoang khong gitra
hai diém, cwdng d6 cua dién trwong hodc gidi dién ap duoc tao ra bdi sy chénh lénh vé dién ap
gitra hai diém va khi cwong do cla dién trwong dat khodng 3000 kV/m |a cé thé gay ra sy phéng
dién trong khong khi hodc trong méi trwdng két dau.

Cwong dd cua dién trwdng & gan nhixng ché nhd ra I&n hon cudng do dién trwdng & tat ca
céac vi tri khac trong khu vue lan can va do do sy phong dién xay ra & nhirng chd nhd ra & mot
khoang trong khu vic 1an can ton tai dién tich trai dau.

Sw phong dién xay ra & gilra hai dién cyc dat ngén nhau nhw: Gilra dung cu Iéy mau duwoc
dwa vao trong mot két hang va bé mat ctia mot chat 16ng la dau tich dién; Gitra mot thiét bi do murc
khong ndi dat ndi & trén bé mat cla chét 16ng tich dién va két ciu két & gan dé; Giira thiét bi khong
ndi dat duoc treo lo Irng & trong mot két va két ciu ctia két & gan do.

Hai dién cwc phong dién xay ra khi tén tai sw chénh ap (cac dién tich trai d4u) trong diéu kién
khe hé dd nho dé xay ra sy phong dién tich va nang lwong dién nay da dé cung cdp mét lwong nang
lwong can thiét dan dén chay nd.
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3. Nhirng nguyén nhan hinh thanh tinh dién trong khai thac tau ch& dau

3.1. Nguyén nhéan hinh thanh tinh dién trong qua trinh rira két

Trong subt qua trinh rira két, nwéc tir cac suing phun lam sach két ban thanh tia nwéc co ap
suét twong déi 16N, tia nwéc tao thanh mot chat dan dién cach ly va dan dién tich con lai trong két.
Dién tich hinh thanh trong tia nwéc tao nén trwdng tinh dién trong khi né van tiép xdc véi siing phun
nuwéc. S6 lwong dién tich 1a doc 1ap véi kha ndng cla trwdng dién tich, trudng dién tich nay bi anh
hwéng béi khodng dién thé & noi d6, khi tia nwéc phun ra tiép can véi day két, tia nuwéc di vao khu
vwe noi khoang dién thé Ia thap hon & nhirng noi khac trong ving lan can cua sing phun va mét
dién thé khac nhau sinh ra & gilra tia nwéc va nhivng két cau ndi dat (gibng nhw cac thanh cing
trong két, nhw 16i di hodc cau thang gan véi nd). Khi hiéu dién thé trong khu vwc xung quanh sing
phun vwot qua £10 kV va tia nwédc cé chiéu dai @ mie nhd nhat 0,5 m thi mét tia Ira cé thé sinh ra
tr tia nwoc toi mat dat (tiép dat) gay ra chay nd trong mai trwéng c6 hoi dau.

Cac nguyén nhan phat sinh tinh dién trong két khi rira két cé thé ké dén bao gém:

- Khi rtra két van con mot lwong Ién cla dau con lai trong két;

- Trong nwéc ton tai hda chat dwoc thém vao khi riva két;

- Hé thdng nwoc rira két dwoc thiét ké tuan hoan khép kin;

- Rra nhivng két dau hang co thé tich Ion;

- Khi rira két bang nwdc ndng va khi bay hoi véi lwgng hoi nwéc 16n, nhivng giot nwéc tir hoi

nwéc sé tich tu dién tich va cé thé phong dién.

3.2. Nguyén nhén hinh thanh tinh dién trong qua trinh lam hang

Mél nguy hiém cla tinh dién khi bom dan chét 16ng; Dién tich khi ching dwoc bom qua cac
duwong ong, céac bau loc..vv. Dién tich 1a nguyén nhan gay ra ion hoa trong cac san phadm dau ma.
Khi mé6t sén pham dau mé chay qua mot doan ong, nhirng ion phan cwc sé bi hut rat manh vao bé
maét & bén trong éng, trong khi dé cac ion mang dau nguoc lai sé bi dan di béi chat 16ng. Dong chay
nay cla cac ion cé thé dwoc coi nhw 1a mot dong dién va né cé anh hwdng rat Ién tich tu dién tich,
didu nay sé& gay ra mdi nguy hiém vé phéng dién.

- Bén trong nhirng két chira dau, dién tich sé& giam dan tir chat 1dng t&i cac vach cla két, mirc
do suy gidm cla dién tich bj chi phéi b&i tinh dan dién cia chét 16ng. Trong nhirng két nay cac dau
mé c¢6 tinh dan dién kém, qua trinh suy gidm dién tich sé 1a r4t cham va dién tich sé tich tu trén bé
mat chét Idng & trong két, diéu nay sé& gay ra mot dién thé cao trong bé mét cia chat Idng chung sé
gay ra sy phoéng dién gitra bé mét nhiém dién d6 vai thiét bi ndi dat, gibng nhw 1a sing phun lam
sach két co dinh ho&c 1a thanh kim loai dan néi dat (giéng nhw 1a dng do).

- Nhirng thiét bi khong néi dat hodc nhirng ddi twong dan dién khong ndi dat néi trén bé mat
clia chat 16ng bi cach ly (co 1ap) dan dén sy hinh thanh mét dién thé tu do, diéu nay la nguy co cao
gay ra sy phong tia dién trong khéng gian clia mét két dang hé hoac bén trong két tén tai lwong oxy
da dé xay ra chay.

- Sy hinh thanh tinh dién ciing c6 thé 1a do trong dau con ton tai nuwéc, lwong nuwéc dugc
bom hang chuyén t&i mét két dau Ién co thé sinh ra dién tich I&n 1am chénh l&ch dién thé cao trén
cac bé mat dau mé nguy co gay ra sw phdng dién, dién thé nay cé thé goi chang la dién thé dinh cw
(cw ngu).

+ +
' i3 -
Hinh 1: Sw hinh thanh dién tich ctia dong chét Iéng trong 6ng.
3.3. Nguyén nhan hinh thanh tinh dién trong van hanh hé théng khi tro .
Doi voi tau ché dau tho, khi tro dwoc str dung trong hé thong khi tro dwoc lay tir khi xa cla

ndi hoi phu. Do vay thanh phan héa hoc ctia khi tro chinh la thanh phan héa hoc cua khi xa tiv ndi
hoi phu nhw dworc chi rd trong Bang 1.
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Béng 1: Céc thanh phan cua khi tro tir khi thai ctia néi hoi.

STT Thanh phan Ham lwong

1 | Nito (N2) 83%

2 | Carbon dioxit (CO2) 13%

3 | Carbon monoxit (CO) ton tai

4 | Oxy (02) 4%

5 | Sufua dioxit (SO2) 50 ppm

6 | Oxit cia Nito (NOX) ton tai

7 | Hoi nwéc (H20) ton tai

8 | Tro va muoi (C) ton tai

9 | Nhiét d6 diém swong Cao néu khong kho
10 | Trong lwong riéng 1.044

Khi tro dworc 14y trén dwdng khi xa& cla ndi hoi dé dwa téi st dung trong nhirng két dau hang.
Dong khi tro con ton tai nhirng hat mudi nhé mang dién tich, mét lwong dang ké nhirng hat mudi
nhd nay chuing da vwot qua bau loc va dwoc phan phdi téi két hang. Khoang dién tich tang trong két
dau hang trong subt qua trinh phun khi tro bi gi¢i han t&i moét gia tri dwéi yéu cau dé sinh ra sw
phong dién nhwng khoang dién thé cé thé bi sinh ra sw phong tia dién rat nguy hiém tir nhivng vat
dan cach ly (thiét bi do murc, thiét bj ldy mau,...)

Trong khi tro’ tén tai cac khi SOx va NOx khi dworc tiép xuc truc tiép vao nwéc bién & bau loc
tao thanh cac ion axit mang dién tich mét phan nhé ton tai dwoc phan phéi téi két hang. Do 16n va
s phan cyc cla dién tich lién quan t&i sy dbt chay & trong 16 dbt, tire 1a trong ndi hoi.

Cét theng h-i

§ankhY.

300 A

Thid bRcheng
@ng su-ng

1004

TEET

Van bui m ho' t Géng ti Géng

Van bui m hi at @ng bong tay

1008

o b-m no-c bi
B-m ng-c bich
ding chung
\< T6 bQu ngung

B-m bQu lac

Van mét chiQu

Van thang

Van khY
NhiOKO

.pkO

PO =*=2Z X%

Phen teh khYexy

Hinh 2: So’ d6 hé théng khi tro dworc 14y tie khi xa néi hoi phu.
4. Két luan
Bai bao da dwa ra cac giai doan cla qua trinh hinh thanh tinh dién, phan tich cac nguyén
nhan hinh thanh tinh dién trong két hang tau ché dau thd. Sw hinh thanh tinh dién xay ra trong cac
qua trinh lam hang, rtra két va van hanh hé théng khi tro. C&n cl trén cac phan tich nay cé thé dua
ra cac bién phap gidm hién twong tinh dién trong khoang hang cla tau ché dau thd, ddm bao khoéng
dé xay ra hién twong chay nd do tinh dién trong qué trinh khai thac cac con tau nay.
TAI LIEU THAM KHAO
[1] Td chirc Hang hai thé gidi, “Céng wéc quéc té vé an toan sinh mang con nguoi trén bién”,
SOLAS - 1974, 1974.
[2] Td chirc Hang hai thé gidi, “Céng wéc quéc té vé phong chéng 6 nhiém tau déu”, MARPOL
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[3] Co quan dang kiém ABS (M§). “Quy pham phéan cép va déng tau bién vé thép 2009, ABS —
Phan 5: Céc loai tau d&c biét, 2009.
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SU’ DUNG ONG NEM THEP LAP RAP CHONG CHONG TAU THUY
USING STEEL WEDGE TUBE TO ASSEMBLE THE SHIP PROPELLER

ThS. PHAM QUOC VIET
B6é mén May tau thuy - Khoa May tau bién

Tém tat

Phwong phép l4p rap nay str dung mét bng ném béng thép duwoc ném vao trong moay o bang

dbng ctia chong chéng réi ching duoc ép vao truc chong chéng bang kich thuy luc va dai 6¢

chong chéng. Trong qua trinh ép sy di chuyen doc truc cta chong chéng duoc kiém tra béng
dbng hé do chuyén vi. Ap lc bé mdt ctia 6ng ném va bé mat con truc duoc tao ra do kha
néng bién dang dan héi cia vét liéu éng ném khi I3p ép vao cén truc tao ma sét I6m da dé tiép
nhan mémen xoén, ciing nhw truyén luc day tir chong chéng téi vé tau.

Abstract

This assembly method uses a steel wedge tube that is wedged into bronze propeller hub, then

they are pressed into the propeller shaft by hydraulic jack and propeller nut. In that process,

the axial move of propeller is tested with displacement gauges. Surface pressure on wedge
tube and cone shatft is generated due to elastic deformation of the wedge tube. This pressure
generates the friction that is large enough to receive torque, as well as to transmit thrust from
propeller to the ship hull.

Key words: chong chéng tau thay, I3p rép chong chéng tau thiy, ship propeller, ship propeller
assembly.

1. Dat van dé

Lap rap hé truc chong chéng la mét cong doan quan trong trong qua trinh thi céng toan bd hé
théng dong Iwc. Cac méi lap ghép phai thoa man cac yéu cau ky thuat dé ra theo thiét ké. Hién nay
dé thi cong mdi ghép gitra chong chong va truc chong chéng va dam bao cac yéu cau ky thuat cua
né nhw do tiép xuc gitra phan con truc va moay o chong chong dé dam bao kha nang truyén luc day
ttr chong chéng cho hé truc va truyen mémen xoan cho chong chdng dong thoi bao vé khdng cho
nwéc va hoi nwéc xam nhap vao bé mét 1ap ghép nay pha héng dac tinh I&p ghép. D&c biét véi cac
méi ldp ghép khong s dung then, thi yéu cau nay doi héi khat khe hon ni¥a. Phuwong phap chd yéu
thwe hién méi I&p ghép nay hién nay la gia cdng chinh xac va ra ki bé mat I&p ghép. Déi v&i cac hé
truc va chong chéng c¢6 trong lwong va kich thwéc khéng I&n, didu nay thwe hién twong dbi dé dang
bang hai cach:

- Cao ra cac diém tiép xuc gitra con truc va moay o chong chéng.

- Ra ty lwa gilra con truc véi moay o chong chéng.

Nhwng déi véi cac tau co trong tai lon do trong lwgng va kich thwéc clia hé truc va chong
chéng twong déi Ién do vay viéc ddm bao dwoc do tiép xuc gitra con truc va moay o theo cac phwong
phap nay rat khé khan, diéu nay phu thudc hoan toan vao trang thiét bi chuyén dung clia nha may
doéng tau. Tuy nhién, néu viéc dau tw trang thiét bi khdng déng bd va loai hinh san xuét don chiéc
thi diéu nay kho c6 kha nang thuc hién duoc, hoac néu thie hién duoc thi chi phi ciing rat Ion.

Bai bao nay gidi thiéu glal phap thyc hién mébi l&p ghép gitra chdng chong va truc chong chong
cla cac tau co trong tai 16n, st dung nhirng tién bd trong viéc ché tao vat liéu lién két Epoxy.

2. Cac phwong phap lap ghép gitra chong chéng va truc chong chéng

V& co ban dbi v&i cac tau hang c& Ién hién nay ¢é 2 hinh thire I&p ghép gira chong chéng va
truc chong chéng la: Lap ghép cé then; Lép ghép khéng then.

2.1. Lap ghép c6 then

Day 1a mbi ghép dwoc st dung chi yéu cho céc tau hang théng thuwong truwdc khi cd méi

ghép khong then.
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Trong méi ghép nay, mat con déng vai trd truyén lwc day cla chong chéng con then déng vai
trd chi yéu trong viéc truyén mé men xodn. Cac tau hang dang General Cargo va Bulk Carrier (Loat
6.500 DWT,; Loat 8.700 DWT; Loat 11.500 DWT; Loat 22.500 DWT)

2.2. Ldp ghép khong then

Bt dau dwoc st dung vao nhivng ndm dau cta thap ky 70, va ngay cang duoc st dung nhiéu
cho cac tau hang c& 1&n.

Trong mdi ghép nay, lwc cang do bién dang dan hoi va tao ma séat 1&n gitra hai bé mat con
truc chong choéng va ct chong chéng déng vai tro vira truydn mé men xoan va luc day tir chong
chéng téi truc chong chong. Cac tau hang dang General Cargo, Bulk Carrier va Product tanker
(VINASHIN SUN, VINASHIN STAR, VINASHIN SKY; VINASHIN SEA va Loat tau du 13.500 DWT;
20.000 DWT; Loat tau 34.000 DWT; Loat tau 53.000 DWT)

Phuang phap st dung 6ng ném lap rap chong chong da dwoc gidi thiéu, da dwoc thir nghiém
thanh cong & nhirng con tau co trong tai va cong suét I&n.

Trong mdi ghép nay, ci chong chéng sé dwoc dan vao édng ném bang keo Epoxy, con éng
ném thi dwoc 18p ép v&i truc chong chéng, luc cang do bién dang dan hdi va ma sat gitra hai bé mat
¢6n truc chong chéng va éng ném déng vai trd vira truyén méd men xoan va lyc day tir chong chéng
t&i truc chong chong.

1- Moay o chong chéng

7 2-Vong lam kin
» 3- Ong ném thép
4- Truc chong chéng

v %) e 5- Buong dan déu dé thao I3p
_ 6- Pai 6¢c chong chéng
\ O 7- Phén dién day Epoxy
ARNNE.

6 5 4 3 2

Hinh 1: Lap rép chong chéng su dung ong ném thép.

Co s& ky thuat cua phwong phap l&p chong chéng bang éng ném 1a st dung s tién bd trong
viéc ché tao vat lieu Epoxy dé dan ép 6ng ném thép vao trong Moay o bang déng ctia chong chéng,
rdi ching dwoc ép vao truc chong chéng bang kich thay lwc va dai éc chong chéng. Ma sat duoc
tao thanh do cé ap lwc bé mét gitva 6ng ném va bé mat con truc. Ap lwc bé mat ciia 6ng ném va bé
mat con truc dwoc tao ra do kha nang bién dang dan héi cta vat liéu dng ném khi I&p chong chéng
va 6ng ném bang ép thly lwc vao con truc mét khoang dich chuyén nhét dinh tao ra mét "do cing"
da dé tao ma sat cling nhw truyén lwc day tir chong chéng téi tau.

Méi I&p ghép chong chéng bang dng ném c6 day du cac wu diém ctia mdi ghép chong chéng
khong then, ngoai ra né con khac phuc duwoc mot sé nhwoc diém co ban cla chong chéng khéng
then nhw sau:

- Khéng can phai ra mét con ctia cii chong chéng véi mat cdn cla truc chong chéng. Diéu nay
cho phép gia cong truc chong chéng va chong chéng & hai nha may hoan toan tach biét nhau.

- Kich thwéce tdi thiéu cla truc chong chéng va chong chéng khong bi han ché do viéc cao ra
mat con gay ra (Kich thwéc mat con cang I&n cang khé khan cho viéc cao ra).

- Chi phi gia cong gidm, rat ngén thdi gian gia cong do khéng phai cao ra mat con 1a chi tiét
doi hoéi dé chinh xac cao trong gia cong.

- Viéc théo I&p chong chéng trong qua trinh stva chiva thuan lgi hon rét nhiéu so véi phuwong
phap dan trwc tiép chong chéng véi con truc.

- Thuan tién trong qua trinh gia cong va lap rap, d& dang thuc hién trong diéu kién dau tw
trang thiét bi han ché.

- Boi héi vat liéu str dung cho truc, 6ng ném va chong chéng cé chét lwgng cao
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- Poi hoi chat lwong vat liéu Epoxy dwoc str dung dé dan ép ng ném vao chong chéng phai
tét, va khéng dwoc thi cong & didu kién nhiét do qua thap.

- Doi héi viéc gia cong cac bé mat tiép xuc co chét luong cao hon méi ghép c6 then.

3. Phwong phap lap rap chong choéng bang 6ng ném

Phuong phap nay st dung mot 6ng ném bang thép dwoc ném vao trong moay o bang dong
ctia chong chéng réi chiing dwoc ép vao truc chong chéng béng kich thuy lwc va dai ¢ chong chéng,
trong qua trinh ép sw di chuyén doc truc cta chong chéng duoc kiém tra béng hai ddng hd so.

Muc dich cia phwong phap nay chi yéu dé tranh cao ra mét con ctia cii chong chéng véi mat
c6n cha truc. Nhuw chung ta da biét, viéc gia cong va cao ra mat con cla cu chong chong la rat kho
khan, mat rat nhidu thoi gian, do bé mat nay yéu cau do béng va dod chinh xac rat cao. Cong viéc
nay cang ch® nén kho khan hon khi kich thwée clia chong chéng va truc cang ngay cang tang do
sw ra doi clia cac tau co trong tai va cong suét 16N, cac tau siéu trwdng, siéu trong.

Khi st dung phwong phap 18p rap chong chéng bang éng ném, viéc gia cdng chong chéng va
truc chong chéng khéng nhét thiét phai & cting mot chd, rat thuan tién cho cac co sé gia cdng chong
chéng va truc, hodc khéng can phai dwa chong chéng téi co s& san xuét truc dé cao ra, khéng can
phai cao ra chong chéng véi truc khi chuyén dén nha may doéng tau. Do dé phwong phap nay cé thé
rat ngan dwoc thdi gian I&p rap hé truc tai cac nha may déng tau. Mat khac, cac nha may dong tau
khéng can phai trang bi cac thiét bi dat tién dé& phuc vu cho viéc gia céng, cao ra chong chéng va
truc chong chéng.

Viéc dan ép éng ném vao moay o chong chéng bang Epoxy duwgc bom dwéi ap lwc cao nén
vao gilra cac bé mat lap rap.

4. Quy trinh lap rap chong chéng bang 6ng ném

- Buwéc 1: Tai xwdng ché tao truc chong chdng, sau khi ché tao nguoi ta phai chut bong bé
mat cdn cda truc chong chéng. Sau d6 ngudi ta ché tao ong ném va ra mat |ap ghép gitra 6ng ném
v@i cdn truc dwéi ap lwc cao, ap lwc dwoc tao ra nh& dai 6¢ chong chong.

- Buéc 2: Thao dng ném ra khdi mat con truc, khi thdo phai dung dung cu thao chuyén dung
dé tao ra ap luc twong déi cao.

- Bwéc 3: Tai xuwdng ché tao chong chéng, sau khi ché tao xong chong chéng ngudi ta tién
hanh I1&p 6ng ném vao moay o chong chéng. Trong qua trinh 1ap ngwdi ta dung thiét bi chuyén dung
dé dwa nhua tdng hop Epoxy vao gitra bé mat tiép xuc gitra dng 16t va moay o chong chéng.

- Budrc 4: Sau khi ldp 6ng ném vao moay o chong chéng, tai xwédng déng tau ngudi Iap chong
choéng c6 dng ném vao truc va I&p vao tau.

5. Két luan

Viéc st dung éng ném trong qua trinh lap rap chong chéng cho phép thuc hién dwoc cac yéu
cau ky thuat ctia méi lap ghép trong diéu kién trang bi ky thuat cia nha may déng tau bi han ché.
Mat khac hién nay cac keo dan Epdxy dang st dung réng réai va gia thanh ciing khéng qua cao.

So voi phwong phap dan tric tiép chong chéng vé&i con truc nhw mét sé nha may da lam
trwdc day, thi viéc thao lap chong chdng trong qua trinh stra chira thuan lgi hon nhiéu.

Tinh kha thi rat cao cua phwong phap l&p rap chong chong b&ng dng ném, gitp nang cao chét
lweng trong qua trinh thi cdng va lap rap chong chéng, gidm thdi gian thi céng hé truc cla céac tau
c6 trong tai va cong suét 16n.
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DPIEU TRA NGUYEN NHAN VO BLOCK MAY DO DAM BIEN CUA MAY PHAT
PIEN TREN TAU VTB STAR VA BE XUAT BIEN PHAP PHONG TRANH
INVESTIGATE ENGINE BLOCK BROKEN BY STRIKING OF CONNNECTING
ROD IN DIESEL ENGINE GENERATOR ON VTB STAR AND OFFER METHODS
TO PREVENT THAT DAMAGE AGAIN

PGS.TS. TRAN HONG HA
B6 mén Tw déng thay khi - Khoa May tau bién

Tém tat
Bai bao gici thiéu mét sw c6 nghiém trong xay ra déi véi déng co diesel lai may phét dién
trén tau VTB Star, tau thudc céng ty van tai bién Thién Binh khai thac. Sw ¢ lam vé Block
ctia may phéat dién va hw héng truc khuyu. Hau qué sw c6 duoc bén giédm dinh két hop véi
phong ky thuét diéu tra va tim ra nguyén nhén sw cb6. Nguyén nhén chinh la do 16i khai
théc cda thuyén vién trong qua trinh khai théc. Ttr nhiing sw ¢é nay tac gid dwa ra phuong
phép khac phuc va céc bién phép phong trénh nhiing sw cé tuong tw xay ra trong qué trinh
khai thac va bao dwdng dong co diesel tau thay
Twr khéa: Dong co diesel lai may phat dién, vé block may
Abstract
This article introduces a serious incident of diesel generators on the VTB Star, this ship
operated by the Thien Binh shipping company. This trouble is breakdown of engine block
and crankshaft malfunction. The incident was assessed by the experts with the technical
staff; the main reason is the crew error in operation. From these incidents, the author give
some remedies and measures to prevent similar incidents occurring during the operation
of marine diesel engines.
Key words: Diesel engine, engine block broken.
1. Pat van dé
Trong qua trinh khai thac va van hanh déng co diesel tau thiy, déi véi dong co diesel lai may
phat cong tac bao dwéng va khai thac rat quan trong, néu khoéng tuan tha cac qui trinh nhw theo
CMS (Contmuous maintenance survey kiém tra bao dwéng lién tuc) [1] dwoclap ra dé theo ddi cong
viéc bao dwdng cua cong ty, may moc thiét bi S€ bi hw hdng va dan t&i cac sy ¢ nghlem trong. Quy
dinh vé bao dwéng thi d&ng kiém nao ciing gibng nhau, véi méi tau bao gi¢r ding kiém ciing cé danh
muc kiém tra CMS vé quy dinh th&i han bdo dwéng thiét bi. Kiém tra may lién tuc CMS: bao gdm
viéc m& kiém tra may va thiét bi. Viéc kiém tra nay phai dwoc thuc hién mot cach hé thdng, lién tuc
va theo trinh tw sao cho khodng cach kiém tra cta tat ca cac hang muc trong CMS khong dwoc vwot
gua 5 nam.Ngoai ra ban than ngu&i khai thac cling phai ty thwe hién cong tac bao dwéng dinh ky
(Planned Maintenance System-PMS). Chu ky bdo dw&ng phu thudc cac yéu té:
- Hwéng dan cla nha san xuét;
- Tubi d&i ctiia may;
- Khuyén céo cta dang kiém:;
- Kinh nghiém clia may trwéng;
- Diéu kién khai thac
Ngoai ra, trinh d6 thuyén vién ciing la mét yéu té quan trong gay ra nhirng tdn that Ién cho chi
tau, thuyén vién khong dwoc dao tao bai ban va trinh do tiéng Anh kém sé gay ra cac s ¢b nghiém
trong, ngoai viéc mua thiét bi thay thé con lién quan dén thdi gian dirng tau gay ra ton théat rat Ion.
Do vay viéc diéu tra nguyén nhan hw hdng tir dé rat ra dwoc cac bai hoc dé dwa vao chwong trinh
huén luyén va dao tao cho thuyén vién la viéc rat can thiét.
2. Sw c6 may phat va diéu tra nguyén nhan
2.1. Sw c6 may phat
Tau VTB Star ¢ trong tai 28,000 tan, tau thudc ngan hang Maritime Bank quan ly, cong ty thué
tau khai thac la cong ty Thién Binh chuyén ché than tr CAm Pha t&i cac nha may nhiét dién & Tra
Vinh va Vinh Tan.
Cac thong sb clia dong co diesel lai phat dién:

- Béng co diesel: Yanmar, 4 ky, tang ap
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- Cong suét: 450 kW;

- Vong quay cta déng co: 900 rpm
- S6 xi lanh: 6

- Bwong kinh xi lanh: 200 mm

e 2018/12/15

Hinh 1. Tau VTB Star trong tai 28000 tan

2.2. Sy c6 may phat va nguyén nhan sw cé

Vao ngay 2/9 tau dang lam hang tai Cdm Pha, Quang Ninh. Tau dung 2-3 ciu cla tau dé chuyén
tai hang tr xa lan lén tau, do do6 ca hai may dén dang lam viéc song song v&i nhau, trong qua trinh
di ca tho may nghe thay tiéng nd I&n, chay xudng kiém tra thdy may phat sé 1 bi dirng sw cb. Qua
kiém tra tai chd cho thay hai phia Block may bi vé& tai xi lanh s 3. Ngay lap tirc, tho may bao cao
S viéc v&i may trwdng. May truo’ng kiém tra sw cb, gitr nguyén hién treong va lap khang cao hang
hai, bao cao vé phong ky thuat cla cong ty. Phong ky thuat cong ty lap ttre guu van ban t&i cac cong
ty lién quan nhw dang kiém, chu tau, bao hiém dé cuing xu ly sw c6. Bao hiém va dang kiém da ctr
giam dinh vién xudng kiém tra va danh gia tén that sw cé néu trén.

Qua két qua kiém tra cho thay:

- Block may bj v& ca hai phia tai xi lanh s6 3;

- N&p xi lanh bj v&;

Don ganh va bé giir don ganh xi lanh s6 3 bi ddy bat ra khai vi tri;

Cac xu pap hut va day cla xi lanh sb 3 bi cong;

Piston sé 3 bj ket trong so' mi;

Tay bién sb 3 bi gay lam déi, quay cung truc khuyu dap vao block va bj cong;

Bac bién & ¢ sb 3 bj dap;

Truc khuyu bi bién dang & cb sb 3 (qua két qua do do co bép tang 15 vach);

Sinh han diu nhon bi ta blen danh van bay ra ngoalr

Hinh 2. Block bi v& hai phia tai xi lanh sé 3
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Hinh 4. Piston s6 3 ¢6 ddu xu pdp trén dinh

Nguyén nhan sw ¢6: Kiém tra dinh piston cla xi lanh sé 3 thay c6 bdn vét 16m trén dinh piston,
bdn xu pap déu bj cong, bé gitr don ganh bj day bat ra ngoai, hai can day ciing bi cong, piston bi ket
trong so mi. Ngoai ra bac bién tai cd s 3 bj dap mét chut khéng cé hién twong bé bac, do vay cé
thé két luan nguyén nhan do piston trong hanh trinh di Ién bi cac xu pap chéng 1&n dinh day xubng
lam piston bj ket trong so' mi. Khi piston ket dan t¢i tay bién bi gay do6i va quat vao block may, lam
v& block may bi v&. Két qua diéu tra dwa ra do tut xu pap lam xu pap chdng vao piston gay ket
piston.

Qua kiém tra ké hoach bao dwéng, may ba bao céo vira chinh khe hé nhiét cac xu pap ctia may
dén sbé 1, do xi lanh s6 3 chinh khéng dung va gay ra sw ¢b néu trén.

3. Dé xuat cac bién phap phong tranh sw c6

Dé tranh nhirng sw cb twong tw, s§ quan may phu trach phai dinh ky kiém tra va chinh lai khe h&
nhiét cGa cac xu pap, theo qui trinh hwéng dan cla nha ché tao, phai chinh khi trang thai ciia may
“ngudi”’, may dirng lam viéc sau mot thdi gian, khe hé clia xu pap hat va dwoc kiém tra khi piston &
dién chét trén cudi hanh trinh nén, IGc nay cac can day quay tw do, kiém tra diém chét trén trén banh
da. Trong qua trinh may chay phai kiém tra tinh trang lam viéc clGa cac xu pap hut va day bao gém:
hanh trinh, d6 xoay cla xu pap, cac ca hdm xu pap (chu y dd déu khe hé gitra hai ca), kiém tra do
kin khit ctia than cac xu pap, qua trinh boi tron than xu pap, don ganh va mam quay xu pap.

Trinh d6 thuyén vién ciing la mot van dé dang can dwoc quan tam. Thuyén vién kém vé trinh do
chuyen mon khéng dugc dao tao bai ban, ddng thdi tiéng Anh kém sé khong hiéu dwoc hwéng dan
st dung. Do d6 khoéng biét dwoc qui trinh kiém tra, bao dwdng va stra chira dén t&i lam sai va gay
ra cac su cb nghiém trong. Trong qua trinh dao tao thuyén vién trong trudng can tang cwong day
thwe hanh va thao Iap thuc té tai cac trung tam huén Iuyen dé dao tao dwoc ky nang tay nghé dong
thoi kién thire thuwe té cho thuén vién. Ngoai ra clr cac gidng vién cé kinh nghiém va tiéng Anh tét dé
dao tao tiéng Anh chuyén mén cho thuyén vién.
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4. Két luan

Qua qua trinh kiém tra va khéc phuc sy ¢ may phat dién cia tau VTB Star, dé tranh sw cb
twong tw xay ra gay thiét hai Ién cho cha tau, khi van hanh khai thac va bao dwéng cac déng co
diesel cac k§ sw may can lwu y

- Dinh ky kiém tra va bdo dw&ng may theo dung qui trinh

- To chirc dao tao va huén luyén thuyén vién dé nang cao trinh d6 va ky nang cta thuyén vién.
TAI LIEU THAM KHAO
[1]. Class NK, NIPPON KAIJI KYOKAI, GUIDANCE OF CONTINUOUS MACHINERY, 2013.

HOI DAU TRONG HE THONG LANH
RETURNING LUBRICATING OIL IN REFRIGERANT SYSTEM

ThS. NGUYEN CHUNG THAT
Bé mén Tw dong thay khi - Khoa May tau bién

Tém tat

Bai bao gidi thiéu mat sé thiét ké dé nang cao qua trinh héi ddu vé may nén nham gidm thiéu

lwomg déu di dén céac thiét bj khac trong hé thdng ciing nhw ddm bao lwong déu béi tron trong

cac te may nén.
Abstract

The article presents several striking features in designing refrigerant system not only to reduce

lubricating oil quantity to other devices but also to ensure lubricating oil level in compressor.
1. Pac tinh dau béi tron trong hé théng lanh

Phai twong thich vé&i méi chat lanh, khéng phan &ng va tao ra cac hop chét la trong hé théng.
Sw phan &ng héa hoc gitra dau béi tron va méi chat lanh 1a yéu td quan tam hang dau déi véi hé
thdng lanh néi chung va thiét bi bay hoi noi riéng. Dau bédi tron phéi lam gidm ma sat, loai bé nhiét
lwong sinh ra cla chi tiét khi chuyén doéng va lam cheén kin gitra cac & truc. Dau béi tron phai dap
&ng dwoc yéu cau sau:

— Hén hop dau bdi tron va méi chét lanh phai & mirc vira phai dé dap (rng yéu cau béi tron cac chi
tiét chuyén dong.

— Nhiét 6 déng dac phai thap, khéng chira céc tap chat nhw can, cac chét ri sét...

— Khéng duwoc 1an hoi 4m vi dm, mai chat lanh, dau béi tron cé thé phan (rng tao céc khi la hay axit..
— Khoéng dworc sui bot va oxi héa.

— Khéng dwoc dan dién khi st dung trong may nén kin va nira kin.

Tuy nhién, dau béi tron khéng thé dap (rng cac yéu cau trén. Do dd, tuy tivng trwéng hop, hé
thdng cu thé ma ta chon cho thich hop. Trong d6 dau tdng hop co thé chiu dwoc nhiét dé rat cao va
thap, dac biét véi hé thdng bom nhiét
2. Binh tach dau

ROM 10
COMPRESSOR . CONDENSER
CASE
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ng plate
inlet filter
float
:
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Hinh 1. Binh tach d4u
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Trong qua trinh nén, modt phan dau nhon sé theo cong chét di dén cac thiét bi khac. D& lam
gidm lwong dau vao hé théng, phai I&p thém binh tach dau tai ddu ddy may nén. Nguyén ly cla binh
tach dau Ia 1am gidm dong nang dong cong chét bang nhirng cach nhw: déi hudng dot ngét, giam
van tbc, st dung binh tach dau kiéu xy clon.... Phan lon dau dwoc tach ra va roi xuong day binh va
c6 thé dwoc hdi vé cac ‘te may nén. Lvong dau hoi vé may nén duoc diéu khién bang van phao gan
trong d6 hay st dung dng tiét lwu dau. Néu s dung 6ng tiét lwu dau ta phai gan thém van dién tir
dé cach ly khi may nén ngirng lam viéc.

3. Thiét ké dweng 6ng

Ngoai ra dé héi dau tir thiét bj bay hoi vé& may nén tét hon ta phai thiét ké dwong dng dam
bao van téc dau hat khdng nhé hon 5m/s dbi véi 6ng ndm ngang va khéng dwoc nhd hon 8m/s dbi
véi 6ng dirng

& 3 0.5% > HP
\ >4 mv/s

' U-trap

Nstor12mis

0.5%< Evaporator
N\ >4m/s

Hinh 2. Thiét ké dwong 6ng hat tee dan bay hoi vé may nén

Néu thiét bi bay hoi dugc d&t dwdi may nén thi nén st dung phwong phap chay rut cong chét
khi dirng may hoac ta dung bay chir U nguorc tai ong ra dé tranh moi chat chay vé may nén. Nguwoc
lai néu may nen dat trén thiét bi bay hoi ta phai bé tri bay dau hinh chi U gitip dau quay lai may nén
dé dang.

Trong trwéng hop thiét bi ngwng tu dat cao hon may nén, ta phai lap bay dau hinh chir U sat
may nén dé tranh dau quay ngworc lai ddu ddy may nén gay va dap thay lwc. Budng dng di vao thiét
bi ngwng tu ciing dwoc bé tri hinh chir U ngwoc ngan chan 16ng ti thiét bi quay lai may nén.

Condenser

o

Hinh 3. Thiét ké dwong éng hit va dwong 6ng diy

e B} . a.>

Ong can bang dau
Hinh 4. Thiét ké dwong éng can bang ddu cho mdy nén Idp song song
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Phwong phap don gidn nhét la st dung 6ng can bang dau gitra 2 may nén. Ong can béng
duwoc 1ap dwdi mirc ddu d& dam bao dau luén ludn & mkrc can bang gitra 2 may nén. Tuy nhién
phwong phap nay chi st dung cho hé théng nhd, bé tri it may nén.

Déi v&i hé théng 16n st dung nhiéu may nén thi dwéng 6ng hut may nén phai dwoc thiét ké
v&i tén that ap suét nhuw nhau. Ong gép hoi nén dat thAp hon may nén dé tranh may nén hut phai
cbng chéat 16ng, 6ng hut phai thang hang va phai I&p thém éng hat dau nhu sau:

LP l
a A A
@ 6mm (1/4")
R e B , | . |
) vantéc < 1.5 m/s — (-

~1cm
Hinh 5. Thiét ké dwong 6ng hit cho héthong strdung nhiéu may nén )
Ong hut hoi cong chat phai dwoc vat mot goc 30° dé dau nhét co thé roi xudng 6ng goép dé
dang va phai cach day 6ng géop mét khoadng nhéd vai mm tranh hat phai can.

) _ Hinh 6. Thiét ké dwong 6ng hit cho hé théng stk dung nhiéu may nén
Da6i véi hé thong lap 2 may nén song song (chi dung 2 may nén ) ta cé thé bo tri nhw sau:

Hinh 7. Thiét ké dwong éng hat cho hé théng stz dung hai may nén
Néu mét bang 1&p dat khéng cho phép bb tri dng gép hoi nam bén duéi cho nén éng gép hoi
duoc lap cao hon may nén va luvu y mét sé van dé sau:
Déi vai hé théng c6 2 may nén lap song song:

_ Hinh 8. Thiét ké dwong 6ng hut khi 6ng gop hoi cao hon may nén
Vi hé thong sfy dung nhiéu may nén thi 6ng hut phai lay thang tw trén xudng, dwoc vat nhon
va str dung 6ng hut dau riéng biét cho tirng may nén

26 mm (1/4")

Hinh 9. Thiét ké éng hat cho hé théng stz dung nhiéu may nén
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Ong hut hoi vé tirng may nén khong dwoc trich tlr bén héng hay tr bén dwéi va phai duoc
vat nhon 30°

Hinh 10. Mét sé thiét ké chwa dung
Ngoai ra ta cé thé st dung thiét bj diéu tiét diu. Thiét bj nay hoat dong nhw sau: Khi dau tw
bng hat dén tirng may nén, ngay tai may nén dau tién dau dwoc hat vé khoang 80-100% va thiét bi
nay cling tao ra ton that ap suét lam ap suét cacte cia may nén sau gidm xudng. Cho nén dau tw
may nén dau tién quay vé may nén con lai. Phuwong phap nay cé thé s& dung cho hé théng I&p song
song dén 4 may nén va chi phi I&p dat cling kha ré. Thwong dwoc st dung trong hé théng may nén
cla hang Danfoss.

= e ]

Hinh 11. Hé théng st dung thiét bj diéu tiét ddu
Déi v6i dau ddy may nén phai b tri hoi dbc dé dau cé thé dwa vé dng gdp, nghiéng mét géc
so V&I mat nam ngang va dé cach ly may nén can thiét khi stra chira thi ta phai Ip thém van chan.
Ong gép mét dau bit lai, diu kia dwa vé binh tach dau. Dau h0| vé may nén thdng qua van dién tw
va van phao. Ong gép phai déu trén ciing dweng kinh, cac dng day ctia méi may nén cang ngén
cang tét.

26 mm (1447)

& 16 mm (58"

OS/HS 53: & 16 mm (5/8")
OS/HS 64..74: &5 22 mm (7/8")

-7y
7 Ditee

Hinh 12. Thiét ké dwong éng ddy va binh tach ddu

4. Két luan
Viéc thiét ké ciling nhw 18p dat dung cac thiét bi gilp qué trinh hdi dau vé cac te may nén tét

hon, dam bao lwong dau bdi tron trong may nén, gép phan cho hé théng hoat ddng an toan va hiéu
qua.
TAI LIEU THAM KHAO

[1]. Tai lieu “Refrigerator” cia hang Carrier, Thermoking, Daikin, Starcool...

[2]. www.carrier.transicold.com

[3]. www.danfoss.com
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ACADEMIC TEACHING EXCELLENCE (ATE) -
ENGLISH AS THE MEDIUM OF INSTRUCTION (EMI)

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

Abstract
English has become the lingua franca of academic exchange. Lecturers in all subject areas
are facing a new reality: seminars and lectures with a highly diverse and international student
body that requires instruction through English. English as Medium of Instruction — or EMI —
has become an important development in creating a truly international university. The quality
of academic teaching in this new context is a crucial issue for institutions, lecturers and
students alike.
In response, the British Council has created the course Academic Teaching Excellence:
English as Medium of Instruction (ATE). This course for university lecturers is not only an
English language course. ATE combines innovative teaching methodology and linguistic
practice in order to enhance the quality of teaching in higher education. ATE helps build the
future of the university.

Keywords: ATE, EMI
1. What is ATE?

Academic Teaching Excellence (ATE) is a face-to-face training course that has been
developed to help academic staff who do their teaching through the medium of English. It has
been specifically designed to improve the overall quality of academic teaching by updating lecturers’
language skills and offering useful techniques for day-to-day teaching.

The 35-hour course is designed for groups of 10-14 lecturers from all academic disciplines
who are either beginning to or are already actively teaching with English as the medium of instruction.
The miminum language requirement for participants is B2.

2. Why take ATE?

ATE offers lecturers of all disciplines hands-on linguistic tools and teaching strategies in
order to communicate their materials more effectively. It covers a variety of teaching contexts such
as large lectures, interactive seminars, and one-to-one supervision situations. ATE is an intensive
seminar that updates language skills and offers an innovative approach for day-to-day teaching
practice.

By taking the course, you will:
4 Develop a good understanding of the communication principles that underline academic
teaching with English as the medium of instruction.

4 Improve the quality of your communication with your students, through more confident and
effective teaching in English.

4 Benefit from the latest research into English as a medium of instruction.

4 Through intensive micro-teaching sessions, acquire advanced communication skills in English
through analysing and reviewing current teaching practices.

4 Help your higher education institution attract the most talented students and staff.

3. Course content

ATE has been designed to help improve the quality of lecturer-student communication in
class by giving teachers the tools to deliver more confident and effective teaching in English.
Participants will be introduced to the principles of teaching with English as medium of instruction
(EMI). They will analyse and review their current teaching practices and, through intensive micro-
teaching sessions, acquire advanced language skills.

The course will address the whole spectrum of teaching situations, and each participant will
get individual feedback and personalised suggestions on how to improve their performance.
ATE uses the academic subjects of the participants as a core resource to illustrate EMI teaching
strategies. Modules include:

4 Addressing a mixed language-level student body.

Néi san khoa hoc Khoa Mdy tau bién  S6 32 - 04/2017 52



- F + & ¥

Discourse markers.

Effective feedback.

Asking the right questions & reducing tutor talk time.
Encouraging student participation.

Using visual aids to enhance linguistic comprehension.

Table 1. Course content

MORNING SESSION AFTERNOON SESSION
DAY 1 e contextualising EMI: skills and ¢ teaching observation criteria
challenges e English language skills update
e lecturing styles and strategies ¢ micro-teaching
DAY 2 e observation & discussion of sessions/feedback
online lectures e English language skills update
¢ dealing with large groups e micro-teaching
DAY 3 e student needs and participation | sessions/feedback
¢ English language skills update
e communication in small e micro-teaching
DAY 4 seminars sessions/feedback
e creating an interactive learning ¢ English language skills
community update
e supervisions and tutorials ¢ micro-teaching
DAY 5 e oral a_nd written feedback sessions/feedback
strategies ¢ English language skills
e praise and correction update

+

4. Testimonials

“Simply put: a must-do course for those who deal with international and diverse students on

a daily basis."

“It was a great course that | would recommend to all staff at the university who will or already

are working with EMI students."
“l improved my skills that | can use in teaching in English”

“You improve your English language in combination with the didactics and teaching

knowledge.”

“Best course on teaching | attended so far!”
“l found it really useful to learn how to teach well in an English context.

5. Conclusion

Academic teaching excellence (ATE) — English as the medium of instruction (EMI) is one of
the best English course | have ever taken. Through this course, | have improved my strength
and know something | have to work on with it. Beside this, | have made many friends from
other universities. The quality of academic teaching in this new context is a crucial issue for
institutions, lecturers.

REFERENCE

[1] British Council
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ATE Vietnam Observation Feedback December 2015

Name: Dr. Nguyen Tuan Anh

Date: Friday 4" December 2015

Observer: Stephanie Bradley

Lecture: The 4 Stroke Cycle Gasoline Engine

Interaction

Overall Level: Very nice beginning with your personalised warm up.

Question Types: plenty of open and closed Qs

“So about another people?”

Invites Questions & gives time for response:

Yes. (Note: How can you avoid the situation you had at the beginning when the student you asked
didn’t drive? What can you build into your warm up? Perhaps with a show of hands first?)

Checks comprehension on aregular basis:

Yes, “Did you understand?”, “Is that clear?” “This is the end of the power stroke — do you have any
Qs?”

Really good checking at the end of the explanation of the 4 strokes.

Language
Uses topic specific vocabulary: Yes and you explained it really well

Assumes background knowledge of topic: No, you started at the beginning and explained it really
well

Lexical choice: ‘ignite’ — need to pre teach this. Try offering a matching activity with your key terms
and definitions.

Grammatical choice: Very clear.

Presentation Skills

Beginnings, endings, transitions: Excellent - thoroughly prepared transitions
Body language and gestures: Really good, always appropriate

Uses appropriate visual aids: Fabulous moving visuals

Rate of speech: Very good - clear understandable delivery

Pauses: Excellent

Pronunciation Skills

Word sounds and stress:

Ensure you thoroughly pronounce your plurals: ‘these 4 strokes’
vehicles /vee ikles/

Sentence stress, chunking and tone: really clear

Tutor's Comments:

One of your strengths is: You are a natural teacher! Great presentation skills. | loved your slides,
particularly the moving visuals.

Something to work on is: Develop your classroom management skills to improve your interaction
tasks even more. For example: to pre teach key words.

What worked really well was: was your use of English to explain your subject and check we were
with you.

Signed:
Stephanie Bradley
ATE tutor
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RO LOT TRONG PONG CO PISTON ROTO HPONG TRUC
LEAKAGE IN AXIAL PISTON MOTORS

ThS. VO ANH TUAN
B6é mén Tw déng thay khi — Khoa May tau bién

Tém tat
Bai bao gidi thiéu céac loai khe hé va cach xac dinh ching trong dong co piston roto huéng truc.
Céc loai khe hé trong déng cor gdém khe hé gitka piston véi xilanh, gitia roto véi dia phan phéi va
khe hé tai khép céu duéi piston.Bai bao chii yéu mé hinh toén cho khe hé giira piston véi xilanh
va khe hé khép cau duéi piston. Qua nghién ctru va phén tich dnh hudng ctia khe hé, chénh 4p
truée va sau doéng co téi long dau ro lot qua khe hé, ta sé thay khe hé cang I6m va chénh ap
truée va sau dong co cang I6n thi luong dau ro lot sé cang Ién va nguoc lai,
Abstract
This article determine the characteristics of the leakage flow of the bent axis hydro-motor. In this
study, a mathematical model is developed by considering the flow through the clearances between
the piston and the barrel-hole and the gap between the ball and socket joint at the spherical head
of the piston. From the characteristics of the leakage flow of the hydro-motor, it is observed that
the flow loss of the hydro-motors increases with the increase in operating pressure, speed and
displacements of the motor.
1. Tinh toan khe hé trong dong co piston roto hwéng truc
1.1. Cac loai khe hé trong déng co’
DPong co piston roto hwéng truc nhan ndng lwong tir dong dau tir bom thay lwe cép téi. Dau
t&i ddng co cé ap suét cao, trong khi dau ra khdi dong co va dau ro trong than doéng co ¢é ap luc
thap hon nhiéu. Do chénh léch ap suat I&n va khe hé gitra cac ving ap suat trén lam cho lwong dau
cép vao dong co (Q1) khéng hoan toan sinh cong trong dong co dan téi cong suét déng co' gidm.
Truc dong co Roto

Khoang cong tac

Hinh 1. Cac loai khe hé trong déng co’ hwéng truc

R0

.3 N

Hinh 2. Mé ta khe hé piston-xianh (a) va khe hé tai khép céu (b)
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D&u cép t6i dong co (Q1) khéng “nha” nang lwong cho déng co gdm co:
- Déng dau (Qd)ro lot qua khe hé gitra roto (phan dong) va dia phan phéi (phan tinh).
- Déng dau (Qa1) ro lot qua khe hé gitra piston va 16 xilanh trong roto.
- Dong dau (Qs) di qua tm piston bdi tron khé'p ciu dudi piston
Dong dau ro lot gitra roto va dia phan phdi nhd hon nhiéu so véi hai khe hé con lai. Do dé,
lwong dau ro lot phan 1én 14 tdng lwong dau ro gitka cac piston véi xilanh va lwong dau rd qua khe
hé& khép cau dudi piston.
a. Luwong dau ro lot qua khe hé gitra piston va 16 xilanh
Néu piston ddng tam véi 16 xilanh va khe hé hwéng kinh gitra piston véi 16 xilanh khong déi
thi lwong dau ro lot qua khe hé gitra piston va xilanh (Qa) dwoc tinh theo cong thirc sau [ ]:
m.ro.h3.Ap

Qa = ~o2°F (1-1)

. 6.ul
Trong d6: rg = ban kinh 16 xilanh;

ha = khe h& hwdng kinh gitra 16 xilanh va piston;
Ap: chénh léch ap suét gitra hai phia khe h&, [Ip = pa —ps =pa —Po;
Pd: ap suat dau cap t&i déng co;
Ps: ap suéat dau hdi ra khdi dong co;
Po: ap suéat dau ro ra than dong co va béng ap suét trong két dau (ap suét khi quyén, Po=0);
L; chiéu dai trung binh cla piston trong 16 xilanh;
p: B6 nhét ddng lwe hoc.
Khi xét t&i sw thay doi khe hé gitra piston véi 16 xilanh, lweng dau rd Qa theo cong thire (1-
1) c6 thé dworc tinh nhu sau:

m.ro.[ha(1+£1Ap)]3 Ap

Q.= ol (1-2)
Q4" Lwong dau ro Iot cé tinh dén s thay ddi khe hé ha;
e1: sy thay d6i khe h& twong (ng v&i sw thay ddi ap suét Ap.
b. Lwong dau ro lot qua I6 dau béi tron khe hé khp cau dudi piston Qs
Lwong dau ro lot Qs dwoc tinh theo cong thirc sau:
wH3
Qs = aPp a (1-3)

Trong do: Py: ap suét dau trong khoang cong tac (Pp = Pa hodc Pp = Ps);
H: khe hé tai khép cau;

1
a=

0,
tan7

04
tan7

81, 82: cac théng sé hinh hoc clia khép cau nhw mé ta trén hinh 2b.
Twong tw nhw déi voi khe hé gira piston va 16 xilanh khi xét t&i sy thay dbi khe h& (£2) ta
cling c6 lvgng dau ro lot khi xét t&i yéu to nay:
. [H(1+£,Ap]3
Qs =a———=—4p (1-4)
Téng lwong dau ro lot khi xét t¢i sy thay dbi khe hé' 1a Q*

Q=) Q.+ e

« _ v ro[ha(1+£1Ap)]3.Ap n[H(1+&,4p]3
Q o Z 6.u.l t Z a 6u Ap

In

(1-5)
Q* = C,Ap + C,Ap? + C3Ap3 + C,Ap* (1-6)

o roh3 Z 5
61_6;4[2 ) ]

4 roh3
CZ:E[ £ la+Z£2aH3]

Trong do6:
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T roh3
Cs =ﬂ[z£§ ] a+Z£%aH3]

12 roh3
C, :a[z.ﬁ ] a+Z£§aH3]

Cong thire (1-6) Ia ham phi tuyén, lwu lwong dau ro lot phu thudc vao cac thong sb r0, ha, H,
, o.. Tuy nhién, ha va H 1a cac théng sé phu thudc vao cac théong sb lam viéc cla dong co nhw do
chénh ap trudc véi sau dong co va tbc do déng co.

2. Két qua thwe nghiém

2.1. M6 hinh thwc nghiém

Mb hinh thwe nghiém lwong dau ro lot dwoc mo ta trong hinh vé 3. Sor db thwe nghiém gdm
c6 bom thay lwc 2 1a loai diéu chinh dwoc san lwgng va chiéu cap téi dong co sb 5 can thir nghiém.
Tai cGa dong co 1a bom c6 san lwong va chiéu cap khong thay déi sé 7, phu tai ciia dong co dwoc
thay ddi nher van tran sé 8. Ngoai ra, mé hinh con trang bi cac déng hd do ap suét tir 3.1 t¢i 3.3 dé
xac dinh 4p suat ra vao va téc dong co. Nhiét do ra khéi dong co sé duwoc theo déi béi cdm bién
nhiét do sb 6.

Power Unit

) Hinh 3. Mé hinh thir nghiém
Bang 1. Théng so ky thuat cua cdc thiét bj trong mé hinh th& nghiém.

Stt | Tén thiét bi Thong so ky thuat
1 Boéng co dién Cdng suat: 15kW
Vong quay dinh mrc: 1500rpm

2 Bom huéng truc loai thay doi | Dung tich: 28cc/vong

sa lwgng va chiéu cap Ap suat lam viéc: 400bar
3 Cam bién ap suat Ap suét cong tac: 0-150 bar
4 Cam bién lwu lwvong Lwu lwgng cyc dai: 60l/phat
5 bong co hwdng truc Dodng co 1: dung tich 16cc/vong quay

Dong co 2: dung tich 12cc/vong quay
Pong co 3: dung tich 5cc/vong quay

6 Cam bién nhiét do 0-100°C

7 Bom huwéng truc loai san Dung tich: 28cc/ vong quay
lwong khong ddi

8 Van tran Ap suét d&t I&n nhat: 350bar

Lwu lwgng 16n nhéat: 200l/phat

2.2. Quy trinh thwc nghiém

Nhiét d& dau thay luc ludn dwoc gitr & mirc 50+£2°C dé ddm bao dd nhét clia dau khong dbi.
Bom thiy lwe cap dau téi dong co thay lwe véi lwu lwong Qim, vong quay cla déng co dwoc diéu
chinh béng cach thay déi géc nghiéng cta dia nghiéng bom thly lwc, trong khi d6 chénh ap trwédc
va sau dong co dwoc duy tri khéng ddi béi géc nghiéng ctia dia nghiéng bom tai va gia tri chinh dat
trén van tran mach tai. Lwong dau ro lot trong déng co thiy lwc dwoc do dac trong thoi gian 30s &
céc gia tri 4p suat cong tac khac nhau ctia ddng co. Lwong dau ro lot dwoc xac dinh tir cac cam bién
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lwu lwong 4.1 va 4.2. Anh huéng cla chénh ap trwdc va sau dong co va tbc do dong co tdi lwong
dau ro lot sé dwoc thé hién trén cac két qua thr nghiém.

2.3. Két qua

T két qua thwe nghiém, anh hwdng ctia van tbc dong co téi lwong dau rd lot trong déng co
dwoc mo ta trén hinh 4

12
20
X
187 10 M YR
16 1 *
% M

. S 8 R
5 141 . > k_,k"*x
X 12 A ] A
S 2
2 t 6
= 10 E /
< E
£ - =
oL 5 M
o * Ap=70bar o 4 ,_,._—r—")"—‘ ® 4p-70bar
Q 6 B Ap=75bar o B Ap=75bar
gA A Ap=80bar g A Ap=80bar
s 4 X Ap=85 bar S 2 X Ap=85bar
3, X Ap=90 bar 4 X 0p=90bar

0 0

0 5 4 6 8 10 12 0 2 4 6 8 10 12

Van téc (rad/sec) x 103 Véan téc (rad/sec)x 103

a b
Hinh 4. Méi qt)lan hé giira van téc dong co toi lwgng ’daAlz ro Ilot trong déng co’
a. béng coso 1; b. Déng co' so 2.
Anh hwéng clia do chénh ap trwdc va sau dong co téi lwong dau ro lot dwoc mé ta nhu trén
hinh 5. Lwong dau rd lot ty 18 khong tuyén tinh vé&i van téc ing véi gia tri dd chénh ap nhat dinh.

8 A W
4 4 m

5] x D.cosbd2
+ Dcosd3

Luong ro lot (m3/fsec)x 107
[w]

0 2 4 6 8 10 12

Van téc (rad/sec)x 103
Hinh 5. Lwong déu ro lot ctia cdc déng co trng véi chénh dp 80bar & cdc gia tri van téc khdc nhau.

3. Ket luan

Tw két qua bai bao ta thay, cac thong sb khai thac ctia dong co nhw van tbc va chénh ap truwéc
va sau dong co anh hwédng Ién t&i lwong dau ro lot trong dong co piston roto hwéng truc. Ngoai ra,
lwong dau ro lot cling chiju sy chi phéi cta kich thuéc ddng co,hoac dung tich xilanh déng co.
TAI LIEU THAM KHAO
[11 D. McCandlish, and R. Dorey, “The mathematical modelling of hydrostatic pumps and motors,”
Proc. Instn. Mech. Engrs., Vol. 198B No. 10, pp. 165-174, 1984.
[2] BS 4617, “Methods of testing hydraulic pumps and motors for hydrostatic power transmission,”
1983 (British Standard Institution, London).
[3]J. Watton “Fundamentals of Fluid Power Control”, Cambridge University Press, pp. 61-170, 2009.
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PHAN TiCH CAN BANG NANG LUONGTONG QUAT
GENERAL ANALYSIS OF ENERGY BALANCE

PGS.TS NGUYEN MANH THU'ONG, KS. VU ANH DUNG
B6é mén Co sé may tau - Khoa May tau bién

Tém tat
Bai viét trinh bay tinh toan kiém nghiém cho mét hé théng nang lwong chung khi khéng biét
cu thé so db bé tri trang thiét bj cling nhw céng suét va déc tinh céc thiét bj cung cép, tiéu thu
nédng lwong dwa trén co sé& can bang néng luong.

Abstract
The paper presents a general testing calculation method for a typical energy system without
knowing in detail the arrangement of equipments as well as power characteristics of energy
supplying and consuming equipments based on the method of energy balance.

Key words: testing calculation method, power characteristics, method of energy balance.

1. Dat van dé

Bai toan can béng ndng lwong (hodc vat chat) néi chung dwoc st dung trong thiét ké hoac dé
nghiém lai cho mét hé théng nang lwgng (vat chat) nao d6. Trong bai toan thiét ké, can phai biét nhu
cau s dung nang lwong (vat chat) va yéu cau la lva chon mua hoéc thiét ké ra hé théng may méc
thiét bi cung cap dap (rng nhu cau da cho. Nguwoc lai, trong bai toan tinh nghiém, can biét diéu kién
moi tréng lam viéc, cdng suét va tinh nang clia may maéc thiét bi cung cap ndng lwong (vat chéat)
ciing nhw cda thiét bj tiéu thu; va nghiém lai xem may mac thiét bi cung cép néng lwong (vat chét)
c6 dap (rng dwoc nhu cau (nang lwong-vat chat) & diéu kién mai trwéng da cho hay khéng.

Vi bai toan nghiém nhiét hé thdng lanh hay diéu hda khéng khi, can phai biét diéu kién moi
trwong lam viéc cu thé, cac ngudn va ndng suét san sinh ra nhiét-dm; ndng suét lam lanh, gia &m
(hoc tach &m) thuc té chia hé théng diéu hoa va tinh ra xem hé théng cé dat yéu cau hay khéng (vé
nhiét dd, do am, lwong gié twoi can thiét). Khi can tinh toan nghiém nhiét cho ca tda nha hodc céng
xwdng nao do, dé cé thé tinh toan chinh xac can phai biét:

1) - Diéu kién méi trwdong (nhiét do, do Am khéng khi méi treong, cwong dd birc xa mat troii....);

2) - Ngudn nhiét (vat chéat) phat sinh (do nguwdi, thiét b dién tda ra, nhiét xam nhap vao tlr moi

trwdng...);

3) - So db cAu truc hé théng (bd tri cac quat gié, hong hut-ddy, nang lwong-vat chat vao ra

clia cac bo phan cu thé, cac thiét bj dién, lwong ngudi ...);

4) - Nang suét va dac tinh bién ddi nang lwong (vat chéat) ciia hé thdng may méc thiét bi cung

(vi du, d6i v&i hé théng lam lanh va diéu hoa thi la cong tiéu thu cho may nén, nhiét lvong
rat ra tlr hé théng cho céng chét lanh & diéu kién thuc té...).

Tuy nhién, dbi véi van dé cia chang t6i hién dang can giai 1a tinh nghiém nhiét cho c& moét toa
nha (hé théng) néi chung khi chwa biét rd va cu thé 4 diéu kién nay. D6 la nguyén nhan nay sinh ra
dé tai trinh bay trong khuén khé bai viét nay: phan tich can bang ndng lvong dwa trén cac théng tin
va dir liéu chung (bé ngoai), dé 1a nhitng con s théng ké trung binh nhw nhiét d6 khéng khi mai
trwdng, ndng suét birc xa vao maa hé & mét dia phwong nao dé...hodc dwoc xi ly dwa trén phép
thdng ké- xac suét (vi du nhw cong suét dién tiéu thu vao gi¢» cao diém).

N&i dung bai viét nay sé trinh bay phwong phap tinh toan cho ca hé théng néi chung khi biét
cac dir liéu sau:

1) —Diéu kién méi trwong;

2) —Sb6 nguoi lam viéc trong nha;

3) — Codng suét tiéu thu dién ndng (chung cho ca tda nha);

4) - Cbng suét tiéu thu cho may nén lanh hoac téng nhiét lwgng thai ra moi trwong (tai nhiét

& bau ngung, thap giai nhiét...).
2. Néi dung phwong phap tinh

N6i chung, khi can tinh toan xt ly khéng khi diéu hoa cho mét noi nao dé can dam béo va duy
tri mét s yéu cau chinh sau:

- Lwong gié twoi tdi thiéu (cho ngudi thd, cac ddong co nhiét can oxy dé dét chay...)

- Nhiét d yéu cau (thodi mai cho ngwdi, hodc bdo quan hang héa,...)

- D6 dm yéu cAu (thodi mai cho nguwdi, hodc bao quan hang hda,...).

Muén vay, phai tinh toan can bing nang lwong va vat chat vao va ra khdi hé théng. Phwong
phap tinh trinh bay dwai day chi cé thé ap dung khi cac diéu kién lam viéc trung binh & moi noi trong
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hé thdng va cac yéu cau chung & dé la gan gidng nhau, vi du nhw hop trinh bay & day- dé 1a bai
toan kiém nghiém lai hé théng diéu hoa khong khi cho tda nha thj chinh Ba néng trong khi chwa biét
cu thé so dd bd tri hé thdng lanh va diéu hoa cling nhw cac phong ban chirc nang, sd lwong va loai
céc thiét bi dién cac noi cu thé... Trong truéng hop, néu hé théng gdm nhiéu bd phan con cé diéu
kién lam viéc cling nhw yéu cau cu thé & cac bd phan khac xa nhau thi phai chia hé théng ra lam
nhiéu bd phan va thuc hién tinh toan riéng cho tirng bo phan mét cach twong tuw.

O day, chung t6i chi co so Ivgce ve kich thwdc xung quanh téa nha, lvgng dién nang tiéu thy,
cbng suét thap gidi nhiét, cong suét (tleu thu) cac may nen lanh moi tang va ang ching s6 nguoi
lam viéc thwdng xuyén trong tda nha. Dé giai quyét bai toan, ching téi dé xuat phwong phap tinh
tdng thé gan dung sau (dd chinh xac phu thudc vao cac thong tin thu thap dwoc & trén va xt ly div
lieu).

Chung toi gid dinh & hé théng dwoc b tri nhw sau:

- Gi6 twoi ngoai trdi dwoc cac quat gi6 (dat & dwdi) cap vao cac tAng, & mdi tAng duoc cap

vao cac phong cling véi mot lwong gio tai tudn hoan qua cac didu hoa cuc bo;

- Céng chét lanh cha cac may diéu hoa cuc bd phuc vu cho ba tang dwéi duwgc lam mat bdi
nwéc, nwdc nay tuan hoan trong hé thdng, duwoc lam mat & mot thap gidi nhiét (& dé nha
nhiét cho méi trwéng va quay tréd lai 1am mat cho cac bau ngung), phu tai nhiét cta thap
coi nhw da biét.

- Céac tang trén (28 tAng) dworc trang bi cac may diéu hoa riéng, cac bau ngung cla nhirng
may nay dwoc dat trén tAng thwong, dwoc lam mat bdi khong khi ngoai trdi hodc nuéc lam
mat. Biét cong suat tiéu thu cia moéi may la 54 HP.

- Mot phan khong khi tir cac phong di ra cac hanh lang va thoat ra khéi tda nha cung khéng
khi bén ngoai vao nhé dbi lwu tw nhién va cuwdng birc.

- Gia thiét diéu kién lam viéc cac tang (trong méi tang la cac phong) cé diéu kién lam viéc
twong tw nhw nhau (lwgng gid trdi dwoc cac quat gié cap vao hanh lang va chia déu cho
céc tang- phong), yéu cau vé nhiét do- lwong gié twoi cac tAng va cong suét dién tiéu thu
cho céc tang la twong dbéi gibng nhau. Céac théng sé tinh toan dwoc ciing sé 1a cac dai
lwgng trung binh.

Xem hé thédng nhu mét hé hé, ranh gi¢i véi méi trwéng va hé 1a cac vach bao quanh tda nha,
mot phan nang lwong vao-ra hé thdng duwoc trir trong khdng khi méi trwdng va trong khéng khi di ra
ngoai, phan ndng lwong con lai vao-ra hé théng & dang nhiét hodc cong. O ché dd n dinh thi cac
dong nang lwong va vat chéat vao ra khdi hé thdng can bang véi nang lwgng/chét sinh ra hay mét di
(tieu thu).

Can bang vé chat. Tdng khéi lwong cac chat/tirng chat vao hé thdng phai bang luvong di ra
khdi hé théng cong (trir) lwgng cac chat/tirng chét sinh ra hay méat di (dwoc tiéu hao):

G, =Gger + Gy

o déy’ Gln’ Ggen’ Gout
mot don vi thdi gian. Vi du nhu lwong oxy hay lwong Am di vao hé théng trong mét don vi thdi gian
(kgls) 1a G, hay G, o, con Itong oxy mét di do con ngudi tiéu thu hodc am sinh ra tir boc mo

la khéi lwgng chat nao dé di vao, san sinh va di ra khdi hé thdng trong

héi, nwdc bay hoi... twong rng sé la Ggmc)2 (c6 gia tri am- mét di) hodc Ggen,HZO (gia tri dwong néu
4m sinh thém). ] ] ]

Tuy nhién, & day bé qua thay ddi khéi lwong phat sinh trong hé théng, tirc 1a bd qua khéi lwong
thay ddi gitta CO2 va Oz trao ddi qua con nguoi va lugng am sinh ra G, ~ 0 vi trong phan tinh
sau chi la twong dbi va khong cé x&r ly Am & trwdng hop dang xét. Do do, & day don gian la:

Gin = Gout = Gt

Can bang nang lwong ‘

Nang lwong vao hé thong (téa nha) bao gom: )

- thanh phan nang lwgng chira trong khéng khi méi trieong (dong 1 & hinh 1) dwoc tinh bang:

E =G, (1)

trong dé:

G lwong khéng khi (téng cong) vao-ra khdi hé thdng (kg/s);

~
P

C.t
n P™m _ entanpi riéng khdng khi méi trwérng (kJ/kg) va tm 1 nhiét dd khéng khi ngoai trov;
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- nhiét xam nhap tlr bén ngoai qua vach bao quanh nha do truyén nhiét va birc xa (dong 2

hinh 1);
E
3 - nhiét do ngwdi nha ra (dong th 3- hinh 1);
E ) \ .
4 - n&ng suéat tiéu thu dién (dong thtr 4 hinh 1: bao gébm cho céc thiét bj dién va cho cac may
lanh):

=3 33
Hinh 1. Déng nang lwong vao va ra khoi hé théng

Céc dong néng luong ra khdi hé théng bao gém:
- Nang lwgng chira trong khong khi di ra khéi tda nha (dong 1°, h.1):

El' = Gtiout ~ GtCPtout
trong do iout Va tout 1a entanpi riéng va nhiét dé cua khéng khi ra khoi toa nha (l4y mbc & 0° C);
- Nang lwgng cong chat lanh dieu hoa cac tang trén nha cho méi trwong (dong 2’, h.1). Dong
nay bang tdng cong tiéu thu ctia may nén (dong 2’-2) E; va nhiét rut ra tlr cac phong cho céng chét

2

lanh Byt (dong 2-1, h.1):
Ez' = E2'—1 + Ezuz = E2'71 + L1 3)

- Phu tai nhiét & thap giai nhiét cho 3 tadng dwéi (dong 3’, hinh 1), téng dong nay bang nhiét
rat ra tir 3 tAng dwdi cho céng chét lanh, cong tiéu thu cho may nén lanh phuc vu 3 tang nay, cdng
lai bom nwéc tudn hoan. Nhirng cong nay khong gop phan lam tang nhiét d6 khong khi trong nha
nén duoc coi la di qua hé thdng (phan mau trang L-1, L-2 va L-3 trong hinh 1). Phan dién nang téng,
trir di cac cong clia cac may nén, bom sé 1a lwgng nhiét thai ra ca tdng cong cac thiét bi dién (trong
do cb ca cac quat gié- nang lwgng nay lam tang entanpi khong khi trong nha:

E,=E,+E ,+E ;=E ,+L+L

Phwong trinh can bang nang lwong tbng quat cé dang sau: @
E+E,+E,+E,=E +E, +E,

hay thay cac céng thrc 1) va 2) vao thu dwoc:

Giouiln TE, +E; +E, =G, o + E5 +E; 5)

Trong phwong trinh 5), ta ¢c6 thé xac dinh dwoc cac dai lwong:

- Entanpi riéng ciia khdng khi méi trudng i néu biét nhiét dd moi trudng tm;

- E>—nhiét xam nhap vao nha tlr bén ngoai do birc xa va truyén nhiét (khéng trinh bay trong
khuén khé bai viét);

- Es— nhiét do tat ca s6 nguoi nha ra;

- Ez - tbng nhiét nha ra & cac bau ngwng phuc vu cac may lanh cac tang trén (néu biét),
ho&c bang tdng cong tiéu thu cho cac may nén lanh L; cong véi nhiét lwong rut ra Ez.; (tinh
gan dang khi biét cong tiéu thu & may nén);

- E4—bang tdng nhiét thai & thap giai nhiét (gia thiét 1a da biét).

Nhw vay, ta sé xac dinh dwoc o la ham phu thudc vao Gi:

.. (E,+E;+E,)—-(E, +E;)

Iout - Iin + G (6)

t
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T (6) cé thé nhan xét: v&i cac dong nang lwong Ea, Es, E4 va E2, E3, in 1a céc thong sb xac
dinh dwoc tir diéu kién ban dau thi i, s& la ham cia Gy, hay néu biét mét trong hai dai lwong thi sé
tinh dwoc dai lwong con lai. Lwu y rdng, khi biét chinh xac bd tri ctia hé théng (vi du, sb lwong quat
gi6 va dac tinh clGa chung, cac trang thiét bi ngoai hanh lang, dic tinh sirc can thdy déng cla toa
nha...) thi G; va iout hoan toan dwgc xac dinh.

Tuy vay, & day ta khong biét gi vé d&c tinh Q(H) cltia cac quat gié ciing nhw dac tinh sirc can
thay lwc cla tda nha néi chung. Do d6 trinh tw tinh nghiém & day sé 1a: tinh o theo G; bang cong
thire (6), tr mbi cap { iou, Gt} S8 tinh dwoc nhiét dd budng dwoc didu hoa phu thudc lwong giod twoi
cép vao d6 Ge1 nhw sau (xem h. 2).

Méi quan hé gitra iout, iin V@ nhiét dé khong trong phong t; co thé dwoc rut ra tir mot sb gia thiét
gan ding va can bang khéi lvong- ndng lwong vao va ra khdi hé théng nhw sau.

Hinh 2. Sor 46 théng gi6 téa nha: 1- dan bay hoi; 2- c&’aT'g khéi khu vwre dwoc diéu hoa; 3- khu
vwe dwoc diéu hoa, 4- khong khi vao tdoa nha; 5- hon hop khi ra khdi toa nha.

Khéi lvgng gié vao va gio ra ca toa nha gia st coi nhw bang nhau (xem so d6 h. 2: lwgng gio
dwoc thé hién bang chiéu rong clia cac dong, mau sac thay dbi dé am chi sy thay dbi nhiét d6), dieu
d6 co6 nghia rang, lvong gid twoi di vao cac budng dwoc dieu hoa sé bang lwong gid di tlr do ra
ngoai hanh lang (phan con lai la tai tuan hoan):

G =G, +G,, trong
do: G,, G, ,, G, , lan lwgt la lwvong gi6 tong, lweng gid twoi vao noi diéu hoa va lweng gio twoi di
théng tlr hanh lang ra ngoai cung v&i mot lwgng gio thai tlr cac phong dwoc diéu hoa ra.

Phuo’ng trinh can bang nang lwong sé la:

G, =0,+Ai)G ,+G _C.t =(,+Ai,).(G -G )+G_C.t, (7)

Trong do6:

- Al la gia tang entanpi riéng ctia khdng khi vao hanh lang do nhan nang luwong cta quat

gio, thiét bj chiéu sang, ngwdi & hanh lang... Tam tinh gan dang Ai,, = C At = (1+3)C,

- Caccap {G,,i,,} duwoc xac dinh tir (6) & trén;
Tw (7), dat k=G, , / G, , ta thu dwoc:

¢l —@=K)(iy +A,,)
T kC, (8)

Nhw vay, ti (8) ta cé thé xac dinh dwoc nhiét trong khu vuc dwoc didu hoa néu biét k (ty Ié
lwong gié twoi di vao cac noi diéu hoa trén tdng sb gié twoi cap vao toa nha).
3. Két luan

Trén day da trinh bay phwong phép tinh nghiém nhiét cho mét hé théng khi chi biét nhirng chi
s6 chung (bé&n ngoai). Trong trwdng hop nay, ta khéng thé tinh dwoc ngay cac théng sb can tinh (vi
du, nhw nhiét do trong phong t: bang bao nhiéu), ma chi cé thé xay dwng dwoc ham lién quan gitra
céac théng s6 chwa biét (vi du nhiét d6 phong phu thudc vao luwong gié twoi cap vao). Nhuwng du vay
cling A dé danh gia kha nang dap ng yéu cau cla hé thdng diéu hoa. Két qua khao sat cu thé co6
thé sé& cho cac kha néng sau:
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- Lwong gi6 twoi cung cip cho cac phong va diéu kién nhiét do trong cac phong théa man
yéu cau (néu trong thuc té, diéu dé khong théa man thi cé nghia 1a cac sé liéu dau vao tinh toan cla
ta, hoac lwgng nhiét xam nhap béng blrc xa tinh toan... la sai. Trwdng hop nay phai kiém tra lai cac
théng sb dau vao);

- Co thé diéu kién vé nhiét dd dat yéu cau, nhung lwong gié twoi lai thiéu hodc ngwoc lai. Vé
dinh tinh, t&r (8) c6 thé thay, néu k cang Ién (ttre ti 1& lwong gid twoi di vao cac phong cang nhiéu)
thi nhiét dd budng t; cang tang (trong hop k=kmax=1 thi nhiét d6 phong bang nhiét d6 hanh lang).

Céc gia tri tinh toan dwoc & trén chi la cac gia tri trung binh (gia thiét Ia nhiét do va ti 1é lwong
gié vao cac noi dwoc didu hoa 1a nhw nhau) va sé cé sai léch gira cac khu vuc dac biét khac nhau
(vi du, c6 noi théng thoang hon, lwong gié vao ra nhiéu hon cac chd khac, chd chiu birc xa nhiéu
hon...). Mudn tinh dwoc cu thé cho tirng noi, ta lai phai chia thanh cac khu v con, biét dwoc cu
thé nang lwong- vat chat vao ra & d6 va xét can bang nang lwgng nhw trinh bay & trén. Tém lai, tinh
toan nhuw trén chi dang khi diéu kién lam viéc & cac tang, cac khu vyec... la twong ty nhw nhau.

TAI LIEU THAM KHAO

[1] May lanh va diéu hda khéng khi tau thay. Vi Anh Diing, Vi Anh Tun, Bang Van Trwong, Nguyén
Manh Thwong- Tai liéu giang day cho sinh vién dai hoc nganh May tau thay (Ma HP: 12103), PHHH-
2017.

XAY DUWNG HE THONG DIEU CHINH VONG QUAY DONG CO DIESEL TAU
THUY S’ DUNG BO PIEU KHIEN TW PONG FUZZY PID
BUILDING SPEED CONTROL SYSTEM OF MARINE DIESEL ENGINE USING A
SELF-TUNING FUZZY PID CONTROLLER

ThS. PHAM ANH BUC
B6 mén Co’ sé may tau — Khoa May tau bién

Tom tat
Trén tau thuy, déng co diesel duoc trang bj dé lai chan vit, lai may phat dién, lai cac thiét bj
phuc vy. Cac loai phu tai nay thuong thay déi thurong xuyén lam cho vong quay cua dong co
khong én dinh. Vi vy, cén thlet phai c6 bé diéu chinh vong quay dé duy tri én dinh vong quay
cua d‘ong co bang céch diéu chinh ltong nhién liéu cép vao dong co. Trong nghién ctu nay,
tac gid nghién ctu bo diéu khién tw dong vong quay Fuzzy PID véi nhiéu wu diém so véi bod
diéu chinh PID truyén théng.

Abstract
Diesel engines have been widely used in ships to drive propeller, generator and some kind of
service equipments. These loads are usually various therefore speed of engine is not stable.
It is necessary to adjust the amount of fuel supplied to engine to maintain the stable speed. In
this study, | research a self-tuning Fuzzy PID controller to take above mission with many
advantages in comparing with classical PID controller.

1. M& dau

Trén tau thuy doéng co diesel dwoc trang bj dé lai chan vit, lai may phat dién, lai cac thiét bj
phuc vu nhw bom, may nén khi... Déng co diesel khi hoat dong v&i cac phu tai loai nay cé cac dac
diém la phu tai(vcyl doéng co lai may phat) hodc diéu kién khai thac(véi dong co lai chan vit) thwong
xuyén thay déi. Do d6, nang luvong tiéu thu (phu tai cia dong co) thwong xuyén thay déi, dan dén
vong quay ctia dong co bi dao dong néu gitk nguyén dac tinh cap nang lwong (gilr nguyén tay ga
clia dong co).

Vi vay, yéu cau dat ra la phai diéu chinh nang lwong cap (diéu chinh tay ga dé thay ddi lwong
nhién liéu c4p) cho phi hop véi ndng lwong tiéu thu (phu tai cta dong co). Dé thuc hién didu nay,
céac bd tw dong didu chinh vong quay thwdng dwoc siv dung dé diéu chinh lwong nhién liéu cap vao
doéng co phi hop véi tai nhdm duy tri én dinh vong quay clGa dong co. Cac bo diéu chinh vong quay
truyén théng dwoc st dung thwdng 1a cac bo diéu chinh PID. Cac bd diéu chinh nay c6 wu diém |a
dd chinh xac va tin cay cao, doi hai it cong strc clia ngwoi khai thac; tuy nhién, né cling cé nhwoc
diém la thoi gian diéu chinh va dd quéa diéu chinh thueong kha 1on.

Trong nghién ctru nay, tac gia huéng téi moét bd diéu chinh méi nham khéc phuc dwoc cac
nhwoc diém cha bd diéu chinh PID truyén théng va cai tién hoat déng clia bd tw dong diéu chinh
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vong quay ddng co diesel. Bo diéu chinh vong quay nay két hop gitra bod diéu chinh PID truyén théng
va b diéu chinh Fuzzy.
2. Xay dwng b diéu khién vong quay Fuzzy PID
2.1. Thiét ké bo diéu khién vong quay Fuzzy PID

Bo6 diéu khién PID kinh dién dwoc thiét ké dwa trén cac phwong phap da biét nhw phwong
phap tbng hop hé thong Ziegler va Nichols, Offerein, Chien Hrones Reswick, thdi gian tdng Kuhn,
tdi wu modul, téi wu déi xirng. Mét bo didu khién PID véi dau vao sai léch e (t), dau ra u (t) co6 md

hinh toan hoc nhw sau: u(t):K{ e(t) + I e(t)dt +Tp ()}

Céc tham sé Kp, Ki, Kp clia bo diéu khién PID dwoc chinh dinh trén co sé& phan tich tin hiéu
chd dao va tin hiéu ra cGia hé thdng, chinh xac hon |4 sai léch e (t) va dao ham de/dt cia sai léch.
Céc tham sbé cho bo diéu khién PID dwoc chinh dinh béng cac phwong phap nhu qua phiém ham
muc tiéu, chinh dinh tryc tiép song phwong an trén déu phai mdé mam va khong dap (ng duoc khi
déi twong thay déi thong sé. D& don gian va dé ap dung ta s& dung phwong phép chinh dinh me
ctia Zhao, Tomizuka va Isaka (Hinh 3.1).V&i gia thiét cac tham sé Ke, Ko bi chan, tie la:

K, e [K'F?in,Kan] va Kp € [Kgin’Kgax]

K _ Kmin K Kmln
=P P vaK,=—L D 48c60<Ke<3 0<Kp< 15
P K max _ g min D K max _ g min
p —Rp —Rp
T, K3
Trong do6: a=—=K, =
|
Tp aKp
Bo chinh
dinh m&
o de I
dt Thiét bi
chinh dinh
x B didu y
T_ khiénpm [~ DOtUons

Hinh 1. Phwong phép chinh dinh mé tham sé bé diéu téc PID
Dinh nghia cac bién vao vara:
Sai léch = Tin hiéu do tri tin hiéu dat, e(t) = Do - Bat
Téc do thay ddi tin hiéu: de(t) = [e(t)(i+1)-e(t)()/T, voi T 1a chu ky Ay mau, i 12 1an lay
mau.
S6 lwong bién ngdn ngir: NB- &m nhiéu; NM- am vira; NS- am it; ZE- khéng am; PS-
dwong it; PM-dwong viva; PB-duwong nhiéu

NB MM NS Z0 PS PM PB
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HE MK H3S ZE P3 i FB

= 1 = 1 1 1 1 1 1 1

Hinh 2. Téb me va ham thuéc cho sai sé e(t) va d-e(t) ]
S dung cac ki hiéu twong rng sau : S-nhd; M- nho vira; M-trung binh; - I&n. Bién

Kp, Kp €06 hai gia tri m& S va B va cé ham thuéc nhuw sau:
L B

Hinh 3. Tdp méva ham thuéc cho KevaKp
2.2. M6 hinh mé phdng bé tw déng diéu khién vong quay Fuzzy PID

Dé& md phdng bd diéu khién PID mé dbng théi so sanh két qua véi bo diéu khién
PID truyén théng, chuwong trinh méd phdng gém hai bd phan chinh. Phan thir nhat [a bo diéu
khién PID truyén théng v&i cac phan ti i 1, tich phan va vi phan. Bo diéu khién cé hai tin
hiéu vao la tin hiéu gia tri dat va tin hiéu phan héi tai dau ra dbi twong diéu chinh. Cac hé
sb cla bo diéu khién nay dwoc xac dinh tht cdng hoadc cé thé st dung céng cu PID tuning
trong Simiulink. Phan thir hai la bo diéu khién PID v&i cac hé sé: Kp, Kp dwoc chinh dinh tw
dong bang céac bd diéu khién me ndm trong khéi “FCLs”. Hé s K, dworc gian tiép chinh dinh
théng qua théng sb a .

aaaaaaaaaaaa

TTTTTT

. Hinh 4. So’dé hé théng mé6 phong hoat déng cua cdc BDC
3. Ket qua .
Két qua md phéng trong ché dé khong tai

Tw két qua thu dwoc trén db thi ta thay trong thoi gian dau, dac tinh cha bd diéu khién
PID mé& dbc hon so v&i déc tinh cha bd diéu khién PID nén téc d6 ctia dong co dwoc trang
bi bo diéu khién PID m¢ tang nhanh téi gia tri dat hon téc d6 ctia dong co dwgc trang bi bod
diéu khién PID. Tai lan can gié tri d&t thi qua trinh lai dién ra nguoc lai, tbc do ctia ddng co
v&i bo diéu khién PID me tang cham hon dé lam gidm dd quéa diéu chinh (D6 qua diéu
chinh ctia bd diéu toc PID 1419.8%. Do qua diéu chinh ctia bd diéu téc PID md & 13.2%).
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Dac diém nay ctia b diéu téc PID m& giup cho dong co' nhanh chong xac 1ap duoc trang
thai can béng Vé’i’gié tri dat ma&i. Vé mat théi gian dieu chinh thi ca hai b diéu khién co
th&i gian diéu khién la twong dwong nhau.

14
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Hinh 6. Tin hiéu ra cda cac bé diéu khién khi cé nhiéu

T d6 thi ta thay khi xuat hién nhé&u trong hé thdng thi tinh thich nghi ctia bd diéu khién
PID m& tét hon rat nhiéu so v&i bo diéu khién PID. Cu thé dd qua diéu chinh Ién nhét cta
cac bo diéu khién 1an lwot 1a: 40% va 61%. Thai gian diéu chinh cha bd diéu khién PID me
(Sau 10.5s) cling ngan hon so v&i bo diéu khién PID (Sau khoang 14.5s)
4. Kéet luan

Nghién ctru da gioi thiéu dwoc cac phwong phap diéu chinh tbc d6 dong co diesel,
cac bd diéu chinh toéc d6. Tac gid da xay dwng dwoc phwong phap chinh dinh cac hang sb
cua bo diéu khién PID bang ly thuyet diéu khién me dé tir do xay dung bd diéu khién PID
mé& phuc vu cho viéc diéu chinh tbc dd déng co Diesel tau thuy, thiét k& md hinh va mo
phdng hoat déng cla hé théng bang cac céng cu Fuzzy logic va Simulink tool box trong
phan mém Matlab v&i két qua thu dwoc la:
- D6 qué diéu chinh, thdi gian diéu chinh cta bd diéu khién PID mé nhé hon so véi bd diéu
khién PID;
- Khi xuét hién nhiéu trong hé théng thi bd diéu khién PID me duy tri do sai léch tbc do dong
co so v&i gia tri dat tét hon so véi bd diéu khién PID.
TAI LIEU THAM KHAO
[1]. PGS. TS. Lé Van Hoc (2008), Tw déng diéu chinh va diéu khién déng co Diesel tau thdy, Nha
xuét ban Hai Phong. o ’ ,
[2]. Pham Cong Ngb (2006), Ly thuyét diéu khién tw déng, Nha xuat ban khoa hoc va k¥ thuat, Ha
N6i.
[3]. Karl Johan Astrom, Tore Hagglund (1995), PID controller: Theory, Design and tuning, Second
edittion, United States of America.
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ANH HUONG CUA O NHIEM TIENG ON TOI SU'C KHOE VA CAC BIEN PHAP
PHONG CHONG
IMPACT OF NOISE POLLUTION ON HUMAN’S HEALTH AND SEVERAL
RESOLUTIONS TO THIS TROUBLE

ThS. NGUYEN MINH BUC
B6é mén Co sé may tau - Khoa May tau bién

Tém tat.
Bai bdo trinh bay mét sé tac hai cua 6 nhiém tiéng én téi strc khée con ngudi ciing nhw cac
hoat déng ctia doi séng xa hoi va cac gidi phép han ché sw énh huéng cia 6 nhiém tiéng on.
Abstract:
Newspaper presents effect of noise pollution on the society as well as human being and
remedies to prevent this problem.
1. Pat van dé

Cung v6i sy phat trién cta doi sdng kinh té, xa hoi va khoa hoc ky thuat,  nhiém tiéng on
da va dang co nhirng tac dong x4u téi strc khoe con ngudi va ha thap chat Ivong cude song clia xa
hdi, nhw lam che l14p tleng nai trong trao ddi thong tin, lam phan tan tw twdng va dan dén lam gidm
hiéu qué lao ddng, tiéng on quay roi si yén tinh va gi4c ngl cla con ngudi.

Téac dong lau dai cua tiéng 6n dbi voi con nguoi sé gay ra bénh mét ngQ, suy nhuwoc than
kinh, cling nhw 1am trdm trong thém cac bénh vé& tim mach va huyét ap cao. Theo két qua nghién
ctru cla Trung tdm Nghién ctru va Quy hoach Méi trieong doé thi - ndng thon nam 1998, trén cac truc
dwong giao théng dé thi ctia Ha Noi, mirc 6n twong dwong trung binh ctia cac dong xe thuéng rat
I&n, trung binh ban ngay c6 thé dao dong trong khoang tir 71,3dB dén 79,2dB, ban dém tir 67,3dB
dén 73,0dB.

Theo két qua nghién ciru ciia S& khoa hoc cdng nghé va méi trwdng Ha Nai, tai cac diém

khao sat phd bién & Ha Noi (mot sé nat giao thoéng va tuyén phéd chinh) mde dn giao théng trung
binh tir 77-82dB vao ndm 2000. So vé&i két qua khao sat trude d6 2- 3 ndm trong cung diéu kién vé
thoi gian va khong gian thi trung binh mic 6n téng 4-5dB. Nhw vay mirc 6n giao théng hién nay &
thanh phd Ha Noi kha 16n, cao hon tri s tiéu chuan cho phép déi véi khu vire cong cdng va khu dan
cw (50-70dB vao ban ngay). Mirc én giao thong cang lon, phan anh mc dd gia tdng 6 nhiém moi
trwdng cang cao, diéu d6 c6 nghia la chat lwong cudc song ngay cang giam sut.

M6t cong trinh nghién ctru khoa hoc tai My cho thay: Nang suat lao ddng cla cac vién chirc
trong tinh trang yén tinh cao hon khi c6 tiéng 6n 9% va sai sét trong viéc ghi chép tai liéu it hon 29%,
con khi lam viéc & cac van phong c6 mure on 100dB con ngudi s& pham sai sét nhiéu gap 2 lan so
Vi lam viéc & mire 4n 70dB. O nhiéu nwéc phuwong Tay, theo tinh toan cla cac chuyen gia, do tac
dong cua tleng on, da cé téi 1/4 dan sbé pha| dung thubc nga thuo’ng xuyén, mdi nam & Ao cé gan 7
triéu nguwdi st dung thudc ngl va tiéu thu hét 40 triéu vién, con & Anh nam 1990, bac si phai ké dén
20 triéu don thubc an than.

Tiéng 6n con 1a nguyén nhan lam giam thinh Iyc clia con nguoi, lam téng cac bénh than
kinh va cao huyét ap dbi voi nhitng nguoi 16N tudi. Tac dung lién tuc clia tiéng 6n cé thé gay ra bénh
loét da day. Khi co tac dong cua tiéng 6n cé thé dan t¢i giam kha nang tap trung tw twong giam d6
minh man va g|am kha nang lam viéc. Khi tiéng on dat t&i 50dB vé ban dém, glac ngl bi dit quang,
gidc ngl sau bij tbn that 60%, khi tiéng 6n ban ngay tr 70-80dB sé gay mét mai, 90-110dB bat dau
gay nguy hiém va 120- 140dB c6 kha nang gay chén thwong.

Theo nhirng sé liéu thong ké clia nganh y té, sb lvong nguoi méc bénh tdm than & Ha Noi,
mot c&n bénh c6 lién quan dén tinh trang 6 nhiém tiéng 6n giao thdng dang ting lén trong nhitng
nam gan day va Ha Noi |a mét trong nhirng noi ¢6 ti 18 ngudi méc bénh tam than cao nhéat nuéc.
2. Giai quyét van dé

C6 3 bwdc gidm 6 nhiém tiéng 6n la: Kiém soat ngudn phat sinh tiéng on, kiém soat trén
duwong lan truyén hay dung thiét bi bdo vé ca nhan.

2.1 Hat &m va céch am

- Hut am: 1a kha nang hép thu am thanh cta vat dung va két ciu xay dung. kha nang hap thu am

thanh phu thuéc vao dac tinh bé mat; ban chat vat liéu. Céng thirc tinh lwong hat am cda phong la:
AL = 210Ig(a.S) (dB) Q)

S — dién tich bé& mat hat am (m2).

a — hé sb hat am ctia bé mét.
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- Cach am: La kha nang lam glam dong am truyén qua két ciu xay dwng. Kha nang cach am cua
két cAu xay dwng phu thudc vao cau tao cac Iop va vat liéu cta lop két cau.
VD: Twdng gach dinh day 120mm 51 dB.
170 mm 55 dB.
220 mm 58 dB.
T&m bé téng cbt thép day 40 mm 37 dB.
100 mm 45 dB.
2.2 Giam tiéng on tai nguén
- Chon vi tri dat may thich hop: Bé tri cac noi lam viéc can yén tinh & vi tri cach xa ngudn én. Danh
gia mure On trwde khi lap dat, bé tri cac thiét bi mai...
- Thay thé cac thiét bj hay chi tiét da hw hdng, qua han st dung bang céac thiét bi mai, hoat ddng ém
hon.
- Can bang tét cac vat quay dé g|am rung dong phat sinh tiéng 6n co khi. Bat cac may cé rung dong
gay 6n lén cac bé dan hdi dé chéng lan truyen rung dong vao két cau nha gay 6n.
- Nguén gay tiéng 6n khi dong : sw chuyén déng clia cac dong khi ¢ tbc do cao gay ra tleng on khi
dong, dic biét 1a sau cac 6ng phun hay quat gi6é tdng ap. Can cai thién ché do chay cta dong khi
néu co thé.
- Lam &ng gidm am thanh cho céc éng thai khi ctia dong co' nd nhw may phat dién, xe hoi, xe may,
may tau thay...
- Bao boc ngudn 6n bang vé cach am. Vi du lam vd cach am cho may phat dién, quat gié6 hay may
nén khi...gay tiéng on. V4 cach am cla thiét bi thuwéng cé nhiéu Iép. Bén ngoai 1a thép Ia day 2ly cé
gan tang crng; phia trong c6 I6p vat lieu xbp co6 cac 16 réng nhé théng véi nhau thwdng dung béng
thay tinh day 50 mm, tiép theo la I&p vai 16t va I6p ton 16 dé bao vé I1&p vat lieu xbp.
- Lam cac hé thdng thiét bi tiéu am trén cac hé thdng thdi gié dé gidm tiéng &n lan truyén trong dwdng
6ng. Loai thiét bi nay thwong la cac khoang réng cé kich thuwéc 1én phia trong c6 cac tAm vat liéu
hat am bé tri song song nhau doc chiéu dong khéng khi va & cac bén vach thiét bi.
Kha nang gidm am cua loai két ciu nay :

AL = k.L (dB). (2)
k — Mtrc gidm am trén moét don vi chiéu dai budng tiéu am. (dB/m).
L — Chiéu dai budng tiéu am. (m).
2.3 Giam tiéng on trén dwong lan truyén
- Trong nha xwéng:
+ B tri cac tAm vat liéu hut &m trén tran, trén twong, treo trong khong gian nha xwéng dé hap thu
am lan truyén trong khong khi va phan xa tr cac vat dung khac.
+ C4c clra di lai, clra sb thdng gi6 nén treo cac rém dé hap thu va ngan tiéng 6n truyén ra ngoai.
- Khi lan truyén trong khéng khi, song am bj méat dan nang lwng nén mtrc am thanh cling giam bot.
C6 thé ding cong thirc sau dé tinh gan dung mirc gidm tiéng on:
V&i ngudn diém:

1+a
AL = 20 |g(r—2j (dB) @3)
rl

V&i ngudn dwong: ALg = AL / 2 (dB)

Trong d6: r1 — Khoang céch do tiéng 6n ban dau (thwong = 1m).

r2 — Khodng cach tir diém tinh toan t&i ngudn tiéng on (m).

a — Hé sb ké dén kha ndng hap thu tiéng 6n clia mat dat.

a =-0,1 d6i véi mat dwong nhwa va bé téng.

a = 0 dbi v&i mat dat tréng.

a = 0,1 déi véi méat dat tréng co.

- Khi bb tri cac tuyén dwdng cao tdc c6 tiéng én cao di qua cac khu dan cw, can thiét phai c6 dai
phan cach vé&i khu nha ven dwdng bang twéng chan am. Twdng chan am cé thé 1a twong xay hay
cac dai cay xanh c6 nhiéu tang tan 1a sat tir mat dat t&i ngon dé& ngén can va hép thu tiéng 6n. Cac
loai cay xanh than gd c6 tan cao trén 2~3m c6 réat it tdc dung ngén can va hép thu tiéng on.

- C4c khu coéng nghiép & gan khu dan cw cling phai b tri cac dai cay xanh cach ly nay dé ngan tiéng
on anh hucng toi xung quanh.

- C6 thé tinh d6 giam tiéng 6n tir dwdng giao thong qua dai cay xanh bang cong thirc sau:

AL, =AL, +15Z + ,BZ Bi (dB) @
1
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Trong §o:
Alcx = Mirc gidm tiéng dn qua cac dai cay xanh va khoang tréng (dB).
ALq — Mirc giam tiéng 6n khi khéng c6 dai cay xanh. (dB).
Z = sb day cay xanh.
Bi = Chiéu rong (tinh bang mét) clia cac dai cay xanh.
B = Hé sb tiéu am cla tan cay la rong. B = 0,12~0,17 dB/m.
2.4 Lam twong chdn am
La céc loai twdng xay hay cong trinh chén git)a nguén am thanh va nguwdi nghe. Phia sau twéng
chan va cong trinh ¢ cac bong am lam gidm mirc 4m thanh nhiéu hon so véi khi khéng cé cong
trinh.
Chiéu dai cta bong am dwoc tinh nhw sau:
L=B2xf/ (4 xC) (m). )
Trong 4§o:
B- Chiéu rong ctia man chén (m)
f- Tan s6 cGa am thanh. (Hz).
C- Téc d6 truyén am trong khong khi. (m/s).
2.5 Str dung phwong tién bao hé ca nhan
Céc phuong tién bao vé tai dac biét hiru dung déi véi cong nhan trong cac nha may va the xay
dung, khai thac... tiép xuc véi ngudn on Ién do nghé nghiép. Loai thuwéng dung la nat tai chdng én
va chup bit tai chéng én. Chup tai cho hiéu qiia cao hon 1a nut tai chéng 6n. Khi st dung, tuy theo
nén tiéng 6n va tan sé tiéng 6n cao hay thdp ma chon loai nao cho phu hop. Bét loi ctia bién phap
nay la gay vuéng viu va khéng thodi mai vé tam ly.
3. Két luan
Bai bao da trinh bay mét sb tac hai ciia 6 nhiém tiéng 6n t&i strc khde va cac hoat dong cla doi
sbng xa hoi, tir d6 trinh bay cac giai phap co ban dé kiém soat tiéng 6 nhiém tiéng 6n.
TAI LIEU THAM KHAO
[1] TCVN 5949-1998 Am hoc — tiéng 6n khu virc cong cong va dan cw — Mdc n téi da cho phép.

[2] Website: Tailieu.vn Tiéng 6n va céng cu quan ly.

GOl THIEU CHUONG TRINH MO PHONG BUONG MAY
INTRODUCE VIRTUAL ENGINE ROOM

ThS. NGUYEN HPU DUNG
B6é mén Cor sé may tau — Khoa May tau bién

Tom tat

Bai béo giéi thiéu chuong trinh mé phdng buéng may Virtual Engine Room — phién ban danh

cho sinh vién.
Abstract

This paper introdues Virtual Engine Room — Free student version.
Key words: Virtual Engine Room, ship, system.

1. Hwéng dan download va dang ky str dung

Chuwong trinh Virtual Engine Room — Free student version la chwong trinh mé phéng day da
chrc néng ctia mot budng may co ban duéi tau thiy véi dong co thap tbc va chan vit dinh buéc.
Chuwong trinh nay 1a ban “Free” va khéng danh cho muc dich thwong mai nén rat phii hop véi cac
ban sinh vién, dac biét la cac ban dang & giai doan thuc tap tét nghiép.

PDé download va dang ky s dung chuong trinh ta vao trang web
http://drkluj.com/simulators/free-student-version/ va thwc hién theo cac bwéc sau:

1. Tai phan mém bang cach click vao duwéng link: ver_free_install.zip

2. Gidi nén va cai dét file da tai vé trén may tinh;

3. Kh&i ddng chwong trinh, ta sé thdy mét clra s6 nhuw sau:
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Dllleleieleiele

€l Registration =|g|x|
Virtual Engine Room - Free Studemt Varsion is » froa
Progrom which can bo used for the privete sesing only
but CAN NOT BE USED COMMERCIALLY?Y
In order 1o wse it you have te register the pregram,
Please chick the REGISTRATION buaten balaw,
Your | will be d and you will have to fill
the rogistiatien data, Among sthers, you will heve 1o copy
and paste your USER- key shown below in User fleld,
You will get yoss CODE- key sent to the given emall address
and you should copy and paste this key.into the Coda fleld.
Later, ploaso pross ENTER CODE button,
If you do met want to roﬂenvmpmgmmn.-.phus
press Register Later button
T - - co—]
RECGISTRATION
Code: '
ENTER CODE
o

Hinh 2. Cdra s6 hién ra khi |an dau tién khéi dong chwong trinh
4. Click vao nut REGISTRATION va ta sé két noi véi mau dang ky trén trang web

Virtual Engine Room - Free Student Version

Frst Same * [

Lot Saarrwe * |

Trarwg yeatuoon |

For e we ertee “OME

Courgry * |- sateer =l
£l Address * |

Your Coce Sy can e et 10 T a0 1 o oF DoRng e e

Uney Key * I
Lover Wiey = Seclnymet by Wi togre Ssom sedater sfer 2 St st

7 1 want 12 De eformed Dy an enal wher) new bee srmadatonrs e avallibie
* Regurey s
Owt hew Cade

Hinh 3: Mau dang ky chu’o'ng trinh
Tai day ta dién thdng tin vao cac 6 tréng. Lwu y & 6 User key ta dién dong chir & user cla ctra
s6 1an dau khéi dong chwong trinh.
5. Click vao 6 nhan méa Get free Code Key dé c6 ma chuong trinh.
6. Dién ma mai nhan vao 6 Code va click vao 6 Enter Code trong ctra s6 may tinh dé hoan
tat viéc dang ky.
Chu y: M&i ma nhan dwoc chi st dung cho mét may tinh.
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2. Cach str dung chworng trinh Virtual Engine Room — Free student version

Chuwong trinh dwoc tich hop sén twong dbi day da cac hé théng dwdi budng may, bao gébm:
May chinh, hé théng nhién liéu, lam mat, bai tron, khi nén, hoi, la canh, ballast, ctvu héa, may lai, ...
Mbi hé théng dwoc tach thanh cac thanh cong cu dé chi bao va diéu khién riéng nhu: so dd, bang
diéu khién, bao dong, ... Trong méi bang nay ta cé thé thay duwoc cac thong sb lién quan ciing nhuw
c6 thé truc tiép khai thac hé thdng bang cach click vao cac nat hay cac van da dwoc tich hop. Mot
diém tha vi cGia chwong trinh 1a c6 am thanh twong tw nhw dwéi bubng may cua tau.

File Setup StepbyStep View Options Help
Fuel System

1
Fuel Control Panel | Fuel Alarms | Fusl Supply Diagram | Fuel Storage Diagram \ Fuel Separatars |

1y
Wy,
RO N i
e e

- —

HFO intake
available

DO intake
available

3
=,

Iy,

100 103
k] 120 &
BLACKOUT )
D
SYSTEM PANEL
. Main Engine | ~|
. Fuel ~|
(F® - . Cooling j
hi . Lubricating j
po 175+ . - . Compr. At | |
¥ . Power Plant | |
. Steam j
. Miscellaneous | |

Alarm List

4 HFO po {FO centre RO sths %)
Drain tank HFO part HFO centre HEG sthd

Buzzer Acknowl. Bridge

&

Hinh 4: Giao dién cda chwong trinh

Mac dinh chwong trinh 1a tau dang & trang thai mat dién toan tau “Blackout’. Nhiém vu cua
ching ta la khéi déng lai may chinh cling cac hé théng lién quan. D& 1am dwoc didu nay ta cé thé
van dung kién thirc da hoc hodc vao thanh céng cu Step by step dé& c6 hwéng dan cu thé. Ngoai ra,
ta co thé dat cac mot trong cac ché do ban diu cla tau: Dead ship, ready to start, full ahead at sea
bang cach vao thanh céng cu Set up.

Trong qua trinh khai thac ta c6 thé tuy chinh moét sb théng sb hodc dat cac tinh hudng bao
doéng cho phu hop véi cac diéu kién khai thac thwc té cia con tau. Tuy nhién viéc nay phu hop voi
giao vién dat ra bai tap cho sinh vién.

3. Két luan

Phan mém Virtual Engine Room — Free student version |a phan mém kha hiru ich dbi véi sinh
vién dé c6 cai nhin trwc quan hon vé viéc khai thac cac hé théng dwdi bubng may tau thdy. Hon
nira, N6 con rat hiru ich dbi véi cac giang vién khi trén I16p dét ra cac tinh hubng bao dong gan giéng
thwe té dwdi tau dé sinh vién xt 1y.

TAI LIEU THAM KHAO

[1] Website: http://drkluj.com/simulators/free-student-version/

PIEU HOA KHONG KHi TRUNG TAM VRV
CENTRAL AIR CONDITIONING VRV

KS. VU ANH DUNG
B6é mén Cor sé may tau — Khoa May tau bién
Tom tat
- Néi dung chd yéu cua bai viét 1a nghién ciu tim hiéu vé cong nghé diéu hoa khang khi trung
tdm VRV (Variable Refrigerant Volume) dang dwoc mg dung rét hiéu qua trong cac tda nha
hanh chinh, cac t6 hop van phong cho thué va cac khach san cao cép.
- VRV st dung cdng nghé bién tan (INVERTER) va cong nghé tiét luu dién tir (EEV) nén rat
tiét kiém dién va c6 kha nadng diéu tiét gidi ndng suét 1am lanh 16n, dép tng duoc viéc diéu
khién nhiét d6 khac nhau cho timg khu vuc riéng biét trong toa nha.
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- Théng qua viéc nghién ccu tim hiéu nay, ching ta c6 thé suy rdng ra vé tw duy cia nguoi
Nhét trong vén dé dinh huéng, quyét dinh dau tw, quén trj diéu hanh, nghién ciu ché tao tha
cac san phdm méi tiét kiém nadng Iwong, than thién méi trirong nang cao tién nghi, dé dang
I&p dat bdo dudng.

Abstract

- The main content of the article is a research on the central air conditioning technology of
VRV (Variable Refrigerant Volume) being applied very effectively in administrative buildings,
rental office complexes and luxury hotels.

- VRV uses inverter technology and electronic expansion valves (EEV) so it saves energy very
effectively and has the ability to regulate large cooling capacity to satisfy different
temperature control for each separate area within a building.

- - Through this research, we can broaden our understanding of Japanese thinkings in
investment orientation and making decision, executive management, research and
development of new saving energy, environmentally-friendly products and facilities, being
easy for installation and maintenance.

Key words: central air conditioning technology, Variable Refrigerant Volume, electronic
expansion valves
1. Cong nghé dieu hoa VRV la gi?

Inverter driven compressor

Header

Indoor unit N

Controller
Hinh 1. So' dé bé tri cac thiét bjtrong hé théng diéu hoa khdng khi VRV.

Hé théng diéu hoa khong khi trung tam VRV bao gdm mét cum condensing unit 1am méat bang
nwéc hodc khong khi, cé cdng suét I6n cé kha nang lam viéc twong thich, linh hoat véi nhiéu dan
lanh c6 n&ng suét, kiéu dang, kich thwéc khac nhau, dwoc l1ap dat trong cac phong khac nhau trong
toa nha va nguwoi str dung, dat nhiét dé tuy theo sé thich tién nghi ciia minh.

VRV *ng dung cong nghé inverter cho céc loai déng co dién lai may nén va quat. Con trong
viéc cap cong chét Idng cho DBH thi st dung van tiét lwu dién t& ( EEV- electronic expansion valve)
dé linh hoat thay dbi lwgng cong chét 16ng cap vao DBH.

Sau day la 1 sé wu diém cta VRV:

1) Tiét kiém nang lwong dién tiéu thu & mirc d6 tdi wu;

2) Diéu khién duy tri nhiét dd cuc bo tirng phong, tirng khu vc phi hop tdi wu vé tién nghi
khoéng khi cho ngwoi str dung;
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3) Condensing unit dwoc thiét ké dang modul, va viéc da dang kiéu cach ching loai dan bay
hoi lam cho viéc trang tri, chon céng suét cho tirng phong, trng khu vue dwoc tién loi, dé dang;

4) Dé bb tri 1ap dat thiét bj do d6 dai duweng 6ng ndi 2 khdi dan néng va dan lanh cho phép 16n
(<30m) va dd chénh léch chiéu cao cho phép gira 2 khéi cling kha Ién (<12m).

2. Cbng nghé inverter
2.1. Khai niém

Co6ng nghé Inverter (Bién tan) 1a mot cong nghé tién tién hang dau hién nay, cang ngay cang
dwoc sl dung réng rai trong cac linh vwc dién may, dién lanh.

Nguyén ly co ban cliia cdng nghé Inverter 1& ché tao ra cac board mach dién tl tién tién dé té
chtre kiém soét tan s dao dong ctia ngudn dién (dién ap-tan sd) cung cap cho dong co lai, tr d6 cod
thé diéu khién dwoc vong quay clia ddng co lai thiét bi phi hop phu tai can thiét trong moi thoi diém
va hiéu qua la tiét kiém dwoc ndng lwong tdi wu, tranh dwoc cac hao phi khéng dang co.

2.2. Nguyén ly lam viéc cha bién tan

- Board dién t&r cGa bién tan c6 chirc n&ng nhan dién nguén cé dién ap va tan sb cb dinh va
bién thanh ngudn dién thir cAp c6 dién ap va tan sé bién thién ba pha, cap cho dong co dién lai,muc
dich la diéu khién dwoc vong quay cta dong co dién lai phi hop véi phu tai tiéu dung.

- Sau day la so db tdng quéat nguyén ly hoat dong cda bién tan (h. 2):

IGBT

MPS

Hinh 2. So' d6 nguyén |y téng quét cda bién tan: 1- b loc nguédn; 2- bé chinh Iwu; 3- bé loc DC; 4- bé
nghjch Iwu IGBT; 5- b6 vi x&¢ ly; M- mé to dién.

- Nguyén Iy hoat déng cta bién tAn gébm 2 cong doan:

Co6ng doan 1: Bién ngudn 1 pha hodc 3 pha ( c6 dién ap va tan sb cb dinh) dwoc chinh lwu nhey
bd chinh lwu cau diode 2 va sau dé dwoc bd loc DC 3 st dung tu dién nan thanh ngudn mét chiéu
bang phang.

Co6ng doan 2: Ngudn dién mét chiéu nay dwoc dwa vao dan tu dién dé tich dién va kich lén dién
ap rét cao sau doé dwa vao bd nghich lwu ban dan IGBT, kich hoat xung bién thanh ngudn dién the
céap c6 tan sb phu hop cap cho déng co theo sy diéu khién tw déng clia bd vi st Iy MPS.

Nho tién bd ctia cong nghé vi xt ly va céng nghé ban dan hién dai, tan sé chuyén mach xung
c6 thé dat téi dai tAn sb siéu am. Diéu nay sé lam gidm dwoc tiéng 6n cho dong co va gidm téi da
ton that trén 16i sat dong co'.

Nguén dién thir cip xoay chiéu 3 pha c6 thé thay dbi gia tri bién dé va tan sé tiy theo tin hiéu
dau vao clia MPS cép cho IGBS, tir d6 tao ra gia tri vong quay ctia déng co' téi wu.

2.3. Uu diém cua céng nghé bién tan

1) Doéng dién khéi dong dong co bat dau tir 0, lam gidm tdn that nang lwong cho khéi déng va
viéc khéi dong dong co khong anh huédng téi lwi dién;

2) Tiét kiém téi wu dién nang st dung, cé thé gidm dwoc 30-50% dién néng so v&i cac thiét bi
twong dwong cung cong suét no inverter;

3) Duy tri nhiét d6 6n dinh trong phong;

4) Thiét bi inverter hoat ddng cwc ky @m, gan nhuw khéng cé tiéng on.

2.4. Nhwoc diém cua thiét bi Inverter

1) Do c6 qué nhidu board mach dién t&, ban dan nén rat hay gap hdng hoc khi nhiét do, do
4m bét thwong;

2) Gia thanh san pham cao;

3) Kho stra chiva thanh cdng néu khéng mua dwoc linh kién vat tw clia chinh hang ché tao.
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3. Van tiét lwu dién tir EEV
- Van tiét lwu dién t& EEV (Electronic Expansion Valve) khéng phu thudc vao cong chat lanh
st dung, nghia la co6 thé st dung cho moi loai cdng chét va chi dwoc st dung cho DBH khb.

- D6 qué nhiét ctia hoi hit ra khai dan bay hoi dwoc hé théng tw dong diéu khién mét cach

hop ly téi wu nhéat.

- Churc nang cha EEV ciing gibng nhw van tiét lwu tinh nhiét TEV (Thermostatic Expansion
Valve) la lam nhiém vu diéu tiét lvu lwong cdng chét 1dng cip vao DBH theo dé qua nhiét
ctia hoi hat céng chét ra khdi DBH. Nhwng khac véi van TEV la EEV khéng dung bau cam
&ng tinh nhiét dé lay tin hiéu nhiét dd qua nhiét chuyé&n thanh tin hiéu ap suét lam co gian
mang van dé diéu chinh thiét dién tiét lwu ma van EEV st dung tin hiéu dién va dién t& tw
cac bau cam &ng ban dan, dwa vé b vi x&r ly EMPS xt ly, rdi dwa ra quyét dinh d6 mé cla
van tiét lwu théng qua déng co budc.

—F®

1

4
6
S

3\X I
X
? HHH. ¥d

5 7 7

Hinh 3. So'd6 hé théng lanh strdung van EEV: 1- may nén, 2- dan ngwng tu, 3- van chdn, 4- phin loc,
5- van EEV, 6- b vi diéu chinh MPS (Microprocessor), 7- 02 bdu cdm ¢ng ban dén, 8- dan bay hoi

N

Qua hinh H. 3 ta thay trén so d6 khéng c6 van dién tlr (SV) dirng trudc van tiét lwu. D6 mé tw
0%- 100% cla EEV dworc diéu chinh bang motor dién kiéu bwéc( step motor) va motor kiéu buwdc
dwoc diéu khién b&i bo vi xir Iy MPS
3.1. Van tiét lwu dién ttr Sporlan (USA)

Nguyén tac két nbi va hoat dong cla van tiét lwu dién tl véi bd vi x& ly Sporlan giébng nhuw da
biéu dién trén hinh 1, van tiét lwu 1a loai van diéu khién bang mé-to hoat déng theo bwéc. Hinh 4
gidi thiéu hinh dang va cau tao cta van tiét Iwvu dién ti Sporlan.

Van tiét lwu (hmh 4) bao gdm kim phun cép Iong vao dan bay hoi, trén dé co ong chup 3. Khi
éng chup 3 di chuyén lén xuong sé tao ra sw thay dbi thiét dién thoat 16ng va qua do diéu chlnh lwu
lwong qua van. Sy di chuyén lén xubng cta 6ng chup 3 dwoc thyc hlen nhd mot vit dan gan véi
mo-to lam viéc theo buwéc tuyén tinh. Vit dén c6 nhiém vu truyén chuyén dong quay cla mo-to thanh
chuyén dong tinh tién cla ong chup. Khi ong chup chuyen dong lén trén, van mé rong ctra thoat cho
ga léng vao nhiéu hon. Khi éng chup chuyén dong xuong, van khép bot clra thoat, ga Iéng vao it
hon va khi éng chup chuyen dong xuodng Vi tri thap nhat van sé déng hoan toan ctra thoat.

Qua viéc chuyén dong lén xubng clia md-to bwdc tuyén tinh va vit dan van co thé dong mé
760 bwéc hay 760 vi tri khac nhau. Mo-to bwéc nhw da néu duoc diéu khién bdi mot bo vi xi ly
MPS. B6 vi xr ly sé& duy tri d6 qua nhiét 8.3 K (15°F) clia hoi hut tai clra hat vao xilanh may nén.
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Diéu d6 co thé thuc hién dwoc nhe do dac nhiét dd cla ga lanh & clra vao dan bay hoi va hoi ga
sau khi da di qua cudn day clia déng co clia may nén vi day la loai may nén kin hodc ntra kin lam
mat béng ga lanh. D6 qua nhiét & day 13 do tdng nhiét dd cGa hoi ra tir dan bay hoi dén ctra hit vao
xilanh may nén khi da di qua vong day déng co dé lam mat. Dong co may nén gay ra do qua nhiét
khoang 8.3 dén 11.1 K. Bang cach do dac va diéu chinh dd qua nhiét hoi hut sau déng co' & khoang
8.3 K thi d6 qua nhiét hiéu qué & sau dan bay hoi gidm xudng chi con 1.1 dén 1.7K. Piéu dé c6
nghia hiéu suat trao d6i nhiét clia dan bay hoi tdng 1én va nang suat lanh ctia dan bay hoi tang 1én.
Chung ta biét rang, dd qua nhiét cGa van tiét lwu nhiét théng thuwong 1a 4.5 dén 5.6 K.

Terminal box Coil

Armature assembly

Filter

¥
|

Hinh 4. Van tiét lwu dién tr Sporlan (USA)

Céc thermistor do dac cac nhiét dd do6 sé bao vé cho bo vi x |y biét dd qua nhiét thuc da vwot
8.3 K |a bao nhiéu ciing nhw tbc d6 bién thién dd qua nhiét 1a bao nhiéu. T cac théng tin d6, bd vi
x& ly s& dwa ra cac xung (cac lénh) diéu chinh kim van thich hop. Vj tri kim van dwoc hiéu chinh lai
sau mdi 3 giay. Bo vi x&r ly va van tiét lwu dién tt gidi han do qua nhiét khéng vuot qua 30.5 K dé
tranh qua tai cho may nén. D6 ciing chinh la diém MOP (Maximum Operating Temperature) va né
duoc thermistor 1ap & dan bay hoi cdm nhan. Thermistor d6 do dac nhiét do.

B vi xt ly va van tiét lwu dién t& cling két hop véi nhau dé diéu chinh nhiét d6 ngwng tu va ap
suat ngwng tu co6 thé ha xudng phu hop véi nhiét dd clia méi trwdng lam mat. Day ciing 1a mét wu
diém quan trong cla van tiét lwu dién t& vi ta biét khi nhiét d6 bay hoi gidm, ndng suét lanh tang va
cbng nén gidm. Piéu d6 dac biét quan trong cho ché do chay giam tai cia hé théng diéu hoa khong
khi nhw da néu trong muc 1.1.

Trong khi van tiét lwu nhiét cAn mét hiéu ap suét qua van téi thiéu 1a 4.8 bar dé hoat dong hiéu
qua thi van tiét lwu dién t& chi can 1.0 bar. Nhw vay véi van tiét lwu dién t& EEV hé thdng lanh c6
thé hoat dong & ty s6 ap suét rat nhé va dat hiéu suét lanh cao va rat cao.

Tuy thuéc vao sy két hop gitba bo vi xt ly va van EEV ma van EEV c6 thé lam thém chire nang
cta mét van dién tr (van EEV = van dién tr + van TEV) trong chu trinh hut kiét va khéa duwédng 16ng.
Khi dirng may, truéc hét, bo vi xr ly déng (khéa) van tiét lwu dién tlr, may nén sé dirng sau khi chay
thém khoang 10 giay trwéc khi mé van tiét lwu dién tir dé& dé phong tran 16ng vé may nén.

3.2. Van tiét lwu dién tir Engelhof (CHLB Dirc)

Gidi thiéu nguyén tac céu tao cla van tiét lwu dién tlr cla hang Engelhof - CHLB burc. bBay la
mot van co nang suét lanh twong déi nhé. Phan dwéi van thuc chat giong nhw mot van tiét lwu tay
kiéu goc, 6ng vao, ra nbi kiéu loe, dé van va kim van dang van kim. Phan truyén dong déng mé van
bang tay dwoc thay bang mot mo-to budc diéu khién bdi mot bo vi xa ly.

Van tiét lwu dién t& khéng phu thudc vao ga lanh, nghia la c6 thé sir dung cho bét ky loai ga
nao va dwoc st dung cho dan bay hoi truc tiép (con goi la dan bay hoi khd). D6 qua nhiét hoi hut
ra khdi dan bay hoi cé thé diéu chinh dwoc. Néu nhw xay ra trwéng hop gia tri cai dat do qua nhiét
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cua van gay ra nhirng dao dong trong van hanh véi nhirng tai lanh nao d6 cia dan bay hoi thi hé
thong cé thé tw dong hiéu chinh lai d qua nhiét van hanh cho phu hop.

Hinh 5. Van tiét Iu dién te Engelhof

D6 qua nhiét van hanh do sé gitr khong ddi trén subt chiéu dai cia dan bay hoi. Van diéu chinh
lwu lwong theo dac tinh ty 1& tich phan Pl theo tin hiéu xt Iy ttr bd vi xt ly. Cling giébng nhw van
Sporlan, van Engelhof cling lam dwgc ca chirc nang clia mét van dién tir (van EEV = TEV + van
dién tir) dé thwe hién qua trinh hat kiét va mé dé dé phong tran 16ng trong dan bay hoi v& may nén.

Viéc str dung mo-to bwédc 2 pha- 2 cwe ctia Engelhof cé cac wu diém sau day:

- Pat dwoc vi tri van xac dinh chinh xac;

- Biéu khién theo k§ thuat sd;

- Khong cé cac boé phan mai mon & dong co;

- Tudi tho dac biét cao;

- Dong dién 6n dinh;

- Mé-men quay 6n dinh;

- Pat tinh tlrc thei trong diéu chinh, khéng c6 tinh tré.

R&-to ché tao tir nhirng tAm méng nam cham vinh clru hwéng truc nén mé-men quéan tinh rat
nhd. Stato c6 thiét ké phu hop tao ra cac mach tir ngén va it tén hao.

Trong pham vi lam viéc binh thwdng, md-to buédc van hanh rat xa bén dwéi viing mach t béo
hoa, trong viing d&c tinh dong va mé-men xoay tuyén tinh nén ddm bao mét sy van hanh hoan hao
v&i tudi tho cao.

3.3 Van tiét lwu dién tde Daikin (Nhat Ban)

Hinh 6. Van tiét lwu dién tir Daikin
Van tiét lwu dién tir Daikin cé nguyén téc céu tao gibng nhw ctia Sporlan va Engelhof, nghia la
c6 phan van va phan truyén dong la dong co’ hoat dong theo budc. Tuy nhién thiét ké co cai tién dé
c6 thé thao roi phan truyen dong va phan co khi ra mét cach dé dang. Tuy nhién, van cing dwoc
diéu khién bang mot phan mém qua bo vi x& ly. Mé-to buwéc nhan xung tir bd vi xt Iy dé diéu chinh
kim van mé& to hon hodc déng bét clira van. Khi mé hét c&, mé-to nhan da 2000 xung, con khi déng
hoan toan la 0 xung.

TAI LIEU THAM KHAO.
[1] Mang Internet.
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LYA CHON VI TRi LAP BAT TAM PIN NANG LUONG MAT TROI
TREN TAU THUY
SELECTION OF THE SOLAR PANEL’S INSTALLATION LOCATION OF ON SHIP

PGS.TS NGUYEN HONG PHUC
B6é mén Cor sé may tau — Khoa May tau bién

Tom tat:
Né&ng luong mét troi duoc chuyén thanh néng lwong dién nhé cac tdm pin néng lwong
mat tréi. Mdre do néng luong chuyén déi phu thude vao vj tri dat cAc tAm pin véi huéng
chiéu cua tia sang mat troi. Khi I8p dat cac tdm pin ndng long maét troi trén tau thdy thi
vitri 1dp dat cac tdm pin ndng lvong mét troi can duroc lra chon thich hop dé nhén duoc
nhiéu ndng lwong mét nhung déng thoi phai ddm bao viing chéc, khéng gay cén tré
cbng viéc cda thuyén vién va hoat déng cua céc thiét bj.

Abstract:
Solar energy is converted into electrical energy through solar panels. The conversion
level depends on the location of the panels in the direction of the sun's rays. When
installing solar panels on a ship, the location of the solar panels should be appropriately
chosen to receive a lot of energy, but the solar panels must be firm and don'’t stand in
the way of crew and the operation of devices.

Key word: Lwa chon, v tri, tdm pin ndng lurong mét troi, tau thay.

1. M& dau:

Blrc xa mat trevi [a mot ngudn tai nguyén vo cling quan trong, tai Viét Nam trung binh téng birc
xa nang lwong mat tréi vao khoang 5 kWh/m2/ngay & cac tinh mién Trung va mién Nam, va vao
khodng 4 kWh/m2/ngay & céc tinh mién B&c [2]. Ngudn ndng lwong mat troi 14 ndng lwong sach,
khéng gay 6 nhiém méi trwong va co triv lwong vo cung |&n do tinh tai tao cao nén st dung nang
lwong mét troi hién dang dugc cho la giai phap ti wu. Déng thoi, phat trién nganh cong nghiép san
Xuat pin mat troi, ac quy va cac thiét bi phu tro khac cho viéc st dungj ngudn nang lwong mat troi
vao doi sdng, san xuét, va kinh doanh.

Hién nay trén bo da s& dung nang lwong mét troi dé sén xuét dién sinh hoat, san xuét,... Trén
tau thay & Viét Nam s dung con han ché tai cac tau danh ca c¢& nhé. Vi du da I&p dat trén tau ca
(hinh 1) vé&i cdng suéat nhé tir (1 + 2) kWp (1kWp pin tao ra 3 kWh dién/ngay + 4 kWh dién/ngay),
dién dwoc st dung cho dén, quat, radio, bd dinh vi GPS, may tdm ngw, radar.... Chi phi I&p d&t hé
thdng pin ndng lwong mét tréi khoang 80 triéu ddng cho 1 tau ca [3].

Hinh 1. Ldp détita‘m pin trén tau ca [3]. Hinh 2. Lap dat tam p|n ndm trén mdt boong [1].

Trén thé gidi pin ndng lwong mat troi da 18p dat trén cac bién ¢ 1on, vi du tau “Drive Green
Highway” clia cdng ty K Line. Tau lap dat 900 tAm pin ndng lwong mat troi trén boong thuong, san
sinh nang lwgng dién la 150 kW [4].

Vi tri 1ap d&t cac tAm pin nang lwong mat troi trén tau thuwong dét ¢b dinh trén san (hinh 1),
hay ndm ngang trén mé&t boong tang thwong cla tau khach, tau ché xe 6 to (hinh 2), con véi tau
hang thi d&t ding nhw canh budm (hinh 3) [1].

Vi tri 1ap dat tAm pin ndng lwong mét tréi nhw hinh 1 va hinh 2 1a ¢b dinh va chéc chan. Pin
l&p d&t nhw hinh 3 thi tan dung dwoc ca nang lwong gid va ndng lweng mét trdi, nhwng khong chéc
chén. Ca ba trwdng hop lap dat tAm pin c6 kha ndng hap thu ndng lwong mat trdi kém do cac tdm
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pin khéng nhan hét nang lwong mét tréi. Can tim kiéu lap dat cac tAm pin dé kha nang nhan nang
lwvong mat troi la cao.

2. Thir nghiém hwéng |ap dat tam pin nang lweng mat troi ’

Thiét bj thdr nghiém bao gém: M4t tam pin nang lwong mat troi 100 wp, 1 ac quy 12V va dung
cu do.

Tién hanh thtr nghiém: Hwéng anh nang mat tréi chiéu theo truc ox. TAm pin dwoc xoay theo
truc oz va oy (hinh 4).

0z

oy

v

(004

i Hinh 4. G6c xoay tdm pin theo truc oz, oy.
2.1. Quay tam pin quanh trucoy )
Tam pin dat thang dirng, quay tam pin quanh truc oy, s6 do dong dién sac tir pin mat troi vao

&c quy trong bang 1 sau.
\ o Tam pin

Tia sang

Nén dat

Hinh 5. Géc quay tdm pin theo hwéng truc oy.
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Hlnh 6. Cdch xdc dinh tdm pin vudng géc Hinh 7. Béng hé do dong dién sac.
tia sang.

Bang 1. Gia tri dong dién sac khi thay doéi gdc dat t4m pin theo hwéng truc oy.

stt Théng s6 Gia tri do
1 Huwdng, db 45 75 90 115 135
2 Dong sac, A 0,5 0,8 1,0 1,35 0,8

Két luan: TAm pin dat vudng géc hwdng tia sang, thi cwérng d6 dong nap 16n nhét.
2.2. Quay tam pin quanh truc oz
TAm pin dat thdng dirng, quay quanh truc oz, sé do dong dién sac trong bang 2 sau.

o) Tém pin

Tia sang Q

Nén dat
(j:l

Hinh 8. Goc dat tam pin theo truc ndm ngang.
Bang 2. Gia trj dong dién sac khi thay déi géc dat tdm pin theo hwéng truc oz.

stt Théng s6 Gia tri do
1 Huwéng, db 90 45 0 -45 -90
2 Dong sac, A 1,3 1,0 0,4 0,2 0,1

Két luan: TAm pin dat theo  huéng vudng géc véi tia sang, thi cwong do dong nap Ién nhat.
3. Lwa chon giai phéap 1ap dat tAm pin nang lwong mat tréi thich hop

Két qua thir nghiém tdm pin ndng Iwo’ng mat troi quay theo truc oy va truc oz cho thay khi tAm
pin dat tai vi tri vudng goc véi tia sang cGa mét troi thi dong dién sac vao &c quy la I1&én nhéat. Tuy
nhién, trén tau viéc lap d&t cac tAm pin nang lwong mat trdi vubng goc véi tia sang clia mat troi la
diéu kho khan.

Vi du trén tau Sao Bién, vi tri 1ap d&t cac tAm pin c6 thé trén vach boong tau, mé&t boong chinh
(hinh 8+11). TAm pin treo trén véch thi khdng can tr& cong viéc cta thuyén vién va thiét bi khac trén
tau, nhwng kha ndng nhan nang lwong mat troi la thap. Kha nang nhan nang lwong mét trvi tét va
khéng can tré cong viéc néu dat trén mat boong chinh (hinh 11).

Cac tAm pin dé&t trén khung cbé dinh (hinh 12) thi chéc chan nhwng khéng dung hwéng vudng
géc tia sdng mat troi. Nén lwa chon |8p d&t tAm pin trén boong chinh va dat trén khung dwoc diéu
chinh géc quay cla tdm pin. Viéc diéu chinh goc tAm pin theo dung hwéng dwoc tw ddng héa nhey
mot hé théng tw dong diéu chinh.
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Hinh 11. Boong chinh va bobng mdii.

=

Hinh 13. Ldp cé dinh tdm pin.
4. Két luan

Tau khach, tau ché 6 t6, (loai tau c6 mat boong thwong tang phéng) thi 1&p d&t cac tAm pin
trén mat boong thwong.

Tau hang kho c6 thé 1ap trén mé&t boong hdm hang. Khi tau 1am hang thi cac tdm pin dwoc
thao cét di, khi tau hanh trinh thi cac tAm pin dwoc trién khai st dung, ...

Cac tdm pin d&t trén khung cb dinh hodc dat trén khung dwoc diéu chinh goc quay cda tdm
pin nhd mot hé théng tw ddng diéu chinh.

Hinh 14. Diéu chinh géc tdm pin.
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ANH HUONG CUA NU'OC TRONG DAU BOI TRON
EFFECT OF WATER IN LUBRICATING OIL

ThS. BUIQUOC TU
Trung tdm thwe hanh thi nghiém - Khoa May tau bién

Tom tat
Trong qué trinh khai thac vén hanh déng co, may méc, thiét bj vi ly do nao dé nuwéc cé thé 1an
vao dau béi tron. DAu khi bj 1&n nwéc sé bj gidm chét lvong, gay ra mot sé tac dung xau lam
gidm tudi tho va c6 thé gay hw hdng dong co, may méc. Do vay nguoi khai thac can phai hét
strc luu y dé tranh khéng cho nwéc 1an vao déu béi tron.
Abtract
During operating engines, machineries, equipments, because some certain reasons water
may mix into lubricating oil. Water reduces quality of lubricants, causing harmful effects and
even damage engines, machineries, so the engine operator have to pay attention not to mix
water with oil.
1. Swtén tai cta nwéc trong dau nhon
Dau nhon 1an nwéc ton tai & ba trang thai la nwéc hoa tan, nhii twong va tw do (Hinh 1)
Nwéc hoa tan: O dwédi mirc béo hoa thi cac phan t& nwédc ndm cung cac phan tor dau két qua la
khéng nhin thay nwéc trong dau va dwoc goi 1a nwédc hda tan va day la thé it nguy hiém nhét cta
dau 1an nuéce. O trang thai nay thi dau khéng cé thay dbi vé mau sic véi diéu kién 1a khong bi 6 xy
héa. Lwong nwéc ¢ thé hoa tan trong dau tuy thudc vao loai dau gbc, didu kién lam viéc cla no,
g6i cac chat phu gia va nhiét do. Diém ma tai d6 dau khoéng thé ngam thém dwoc nwéc niva goi la
diém b&o hoa va né phu thudc vao nhiét do ctia dau. Hinh 2 1a vi du vé diém bao hoa cta dau boi
tron tua bin dién hinh. Nhw vay & trang thai hoa tan thi néng do cta nwéc 1a twong dbi thap va &
trang thai nay thi cling twong déi khé dé phan tach nwéc ra khoi dau.
Nhii twong: Khi lwgng nuwéc hoa tan vurot qué gia tri bado hoa thi diu khong thé hap thu nwéc thém
nira va tao ra nwéc nhil twong c6 mau siva duc hodc mau van may cta dau. Nhi twong con la hau
qua cua viéc khudy tron ctia dau va nwédc do di qua bom, banh rang hodc céc chi tiét chuyén dong
ctia may méc thi nwéc bi xé thanh nhirng hat nhé va ndm trong dau. O trang thai nhii twong thi rat
kho phan tach nwéc ra khdi dau va né anh hwéng xau téi may moc thiét bj.

R Emulsified Water

< Free Water

Dissolved Water / =

Figure 1: Dissolved, emulsified and free water

Nwéc tw do: Tiép tuc thém nwéc vao dau khéng thé ngdm nwéc thém niva va sé gay ra sy phan
tach nwéc va dau va day goi la nwédc tw do, nwéc co ti trong ndng hon nam phia duéi con dau nhe
hon ndm phia trén tuy nhién nwéc nhii twong nam & pha trung gian va tiép tuc tuan hoan trong hé
thédng dau nhén. Nwéc tw do nam & day cac te, sumptank, hodc két chira va c6 thé tach ra bang
cach bom hodc xa day.
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Figure 2: Saturation curve for a typical turbine lube oil (graph from Noria Corp)

2. Anh hwéng cta dau nhéon khi bi lan nwéc

D4u nhén khi bi 1an nwéc c6 thé gay ra mot sé van dé c6 hai sau:
Nt do hydrogen Hién twong nay doi khi con dwgc goi la phong rop. Nwée dwoe hat vao nhivng
vét nuet t& vi do mai bO’I hién twong mao dan. Nwéc vé ra va gidi phong nguyén té hydro va lam cho
cac vét nit lan truyén dai hon.
An mon: An mén hay con goi la bi han ri. Nwéc tw do va nwée dung dich lam tang nguy co' an mon
do a xit, tao ra céc vét tréc dé b& mat kim loai lam ting sw mai mon, néu mic dd 16n cé thé lam
héng thiét bi.
O xi hoa: day la sy xudng cap ctia ddu nhorn do nhiét do tang 1&n va sy c6 mét ctia 6 xy trong dau.
Khi nwéc va cac phan td kim loai cuing c6 mat thi chéat (rc ché 6 xy héa trong dau nhén bi tiéu hao
nhanh hon, két qua la sy &n mon, déng cau bun va tao nhya va lam gidm lwu lweng dau nhon.
Suy giam chét phu gia: Nwéc lam suy giam hoéc loai bé tac dung ctia cac chét phu gia bao gébm
ca phu gia (rc ché 6 xy héa, phu gia (rc ché &n mon, khuéch tan, tay riva va khtr nhii twong. N6 gay
ra sw thdy phan, tich tu, rira sach hodc bién ddi chat phu gia va déi khi gay ra sw hinh thanh acid
ho&c van duc bun & day két
Han ché dong chay: Nwéc 1a mét dién cwe cao va cé khad nang thu hat cac chat khdng hoa tan
trong ddu ma ciling la céc dién cwc khac dau vi du nhw 6 xit, cac phu gia tiéu tén, cac phan t&, cac
hat cac bon va nhya dé hinh thanh Ién cac hat ban va nhii twong. Khi cac hat ban tich tu tai nhirng
16i di nho, dwdrng dng cap thi ching lam han ché dong chay va gay ra sw thiéu dau béi tron dan dén
héng may mac thiét bi.
Sinh khi va tao bot: Nwéc lam gidam strc cang bé mat clia dau do vay c6 thé lam héng kha ning
loai khéng khi va sinh bot. Khong khi 1am yéu mang dau, tdng nhiét do va 6 xy héa gay ra sw xam
thwe lam gidm lwu lwong dau.
Hoéng d6é bén mang dau: Gbi d& phu thudc vao dd nhot cla diu dé tao ra khe hé dau nhét dinh
dwéi tai tac dung. Céac giot nwédc nhd dwoc 16i vao viing chiu tai ctia gbi d&, 1am gidm khe hé bé mét
va gay ra sy va soc hodc cha sat bé mat déi dién. Diéu nay khéng bao gid cho phép xay ra véi cac
ap dung thay déng chéng han nhw gbi d& ctia tua bin. Nuwéc cé thé véng tée hodc nd thanh hoi qua
nhiét trong viing chiu tai ctia gbi d& va diéu nay lam gian doan mang dau va cac bé mat lam viéc c6
nguy co bi nit, ho&c tang téc dd mai mon.
Nhiém khuan: Nuéc dwoc biét 1a hd tre cho cho sy phét trién clGa céc vi sinh hivu co vi du nhw
ndm hoéc vi khudn ma ching c6 thé hinh thanh cac hat ran nhd li ti va theo thdi gian ching cé thé
lam téc phin loc hodc lam giam dong chay ctia du. CAc vi khuan nay cling sinh ra cac chéat thai gay
an mon kim loai.
Gay riva nwéc: Sy phun nwdc véi ap suét cao co thé riva sach chét phu gia cia vang dwoc boi
tron. Trong lwong riéng ctia dau thdp hon cla nwéc va do vay rat nhidu nwédc tw do c6 thé chiém
ché ctia dau nhén va tich tu trén bé mat gbi d& va didéu nay lam gidm do bén cla mang dau gay ra
nhiéu hau qua xau cho thiét bi, may mac.

3. Phwong phap loai bé nwérc

C6 mot sb phwong phap dé loai bd nuwéc khdi dau nhdn nhw 1am khd, 1&ng loc, loc li tam, loc
qua bau loc, loc kiéu hap thu va loc kidu chan khong.
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Lam kho: Céch tét nhat dé loai bé nwéc khdi khdi cac may mac thiét bi la ngén khéng cho nwéc vao
ngay tw vi tri dau tién. Trong mét sb treong hop diéu nay la thach thirc, nhung ki thuat phé bién ¢é
loai bd sw thAm th4u cla nwéc vao dau nhon la dung 6ng théng hoi (ong thd) kiéu hat khd ma trong
dé chiva vat liéu hap thu nwéc tr moi trwong trwde khi di vao may. Ong thé dwoc thiét ké dé thé ra
hoé&c hit khéng khi vao cac te nhwng da phan & hat vao. Do vay viéc bé tri dng thé kiéu hat kho dé
loai bd hoi &m tir khéng khi la rat hiéu qua.

Tach bang trong lwc: Phuong phap don gian dé phan tach nwéc 1a bang trong lwc nhd sy chénh
léch ty trong gitta nuoc va dau. Bé loc kiéu nay thi hé thdng phai dirng hoac la dau nhon dwoc bom
Chuyen len két l1ang. Tai day nwéc lang dong & phia du¢i va dwoc xa day ra ngoai. Phwong phap
nay can phai cé du thoi gian cho nwéc 1dng dong xubng dwdi.

Téach li tam: Phan tach nwéc bang trong lwc thwong chéat lwong khéng cao va mét nhiéu thoi gian
do vay dung phwong phap li tam dé phan tach nwéc khdi dau 1a hiéu qué nhat. Phwong phap nay
duwoc ap dung phd bién & nhirng hé théng I&n nhw & dwéi tu hodc trong cac nha may.

Tach bang bé loc tich tu: Dai khi strc cang bé mat cha dau va nwéc ting lén téi diém ma & do
dung trong lwc hodc lwc li tam 1a khéng da dé loai bé nwéc khdi dau nhén. Trong trwdng hop nay
hé théng loc qua bau loc tich tu cé thé dwoc 4p dung.

Viéc tich tu bao gébm viéc day nwéc va dau di qua bo phan gibng nhw lwéi cia hé théng. Dau cé thé
di qua lwdi con nwéc khong thé di qua, hat nwéc to dan va dong xuéng duwois nhé trong luc sau
dé dwoc xa ra ngoai. Gibng nhw phan tach li tm phwong phap nay cé wu diém la khéng phai dirng
dong co khi loc nwéc.

Tach bang p6 li me hap thu: Vat liéu nay tach nwéc khdi dau va ddng théi loc ca tap chét ban. Khi
bo loc da hut ddy nwéc thi ta thay bang miéng loc khac. Phwong phap nay hiéu qué khi lwgng nuéc
I&n trong dau it, hé thdng nhd, mat khac gia thanh cta phwong phap nay twong dbi cao.

Tach bang chan khong: Phwong phap nay vé co ban dwa vao sw khac nhau vé ap suét bay hoi
cla nwéc va dau nhén. H6n hop dau 1an nwéc dwoc dwa vao mét bau chan khong, tai day nwéc
bay hoi va dwoc hit ra ngoai tuy nhién gia thanh rat cao do vay khéng dwoc ap dung phd bién.

Két luan: Dau nhon bi 1an nwéc gay ra nhiéu tac hai cho dong co, may méc. Do vay cac nha ché tao
dong co thuweng gidi han lwong nwéc cho phép téi da trong dau nhon. Khi phéat hién sy c6 mat cta
nwéc thi phai tim hiéu nguyén nhan va cé bién phap can thiét dé loai bé nwéc ra khdi dau. Dac biét
ddi v&i nhivng hé théng cé lwong dau nhon tudn hoan I6n thi viéc dé phong va phat hién sém néng
dod nwéce trong dau la vo cling quan trong dé tranh phai thay dau vi gia thanh rat cao ngoai ra nwéc
con gay ra rat nhiéu hau qua xau lam hu hiwngr déng co, thiét bi nhw da néu trén.
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DANH GIA S’ MAI MON XEC MANG TRONG QUA TRINH HOAT DONG CUA
DONG CO DIESEL TAU THUY CO LON
OPERATIONAL EVALUATION OF PISTON RING WEAR IN LARGE MARINE
DIESEL ENGINES

PGS.TS. TRUONG VAN DAO
Trung tdm thwe hanh thi nghiém — Khoa Mdy tau bién
Tom tat

Bai béo gidi thiéu vé viéc danh giéd mai mon xéc méng ctia déng co disel ¢& |6n tau thdy bang
kiém tra thdng qua cira quét trén so mi xy lanh. Bai bao mé ta cac phuong phép kiém tra xéc
méng duwa trén danh gia bang mat thuong, do cac khe hé cta xéc mang trong rdnh xéc mang.
Tir két qud do dac cac khe hé cda xéc mang, cho phép danh giéd dé mai mon cda xéc mang
va tinh toén sé gi¢r lam viéc cda né duoc xem nhu mét théng sé dé tham khao trong 1an kiém

tra tiép theo va danh gia dwoc chiéu huéng mai mon.
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Abstract
This article presents operational evaluation of piston ring wear in large marine diesel engines
based on inspection through cylinder liner scavenge ports. It contains a description of
verification methods of piston rings based on visual inspections, clearance measurement of
piston rings in piston grooves and piston rings gap measurement. Moreover, it is indicated that
piston ring gap measurements can lead to an evaluation of piston ring wear and by calculating
into running hours can be treated as a reference parameter at next inspections and a
parameter determining wear trends.
1. Gid&ithiéu
Su khiing hoang kinh té toan cau va sw tng gia khéng ngirng clia nhién liéu da budc cac chi
tau tim cAch gidm chi phi khai thac. Diéu dé cé thé dat dwoc bang cach gidm téc do tau xubng tbéc
do kinh t&. Tuy nhién, viéc giam tbc dd tau ciing ddng thoi gidm tai cla déng co dan dén sy hoat
dong bét loi cho ddng co nhw: [am téng sy mai mon cGa so mi xy lanh va xéc mang.
Xéc mang clia dong co diesel tau thdy c& I&n cong suat 6000 kW trén mat xy lanh chiu tai trong co
va nhiét dang ké nhuw: anh hwéng cda lwc quan tinh va sw thay ddi ap suét khi chay. Bén canh do,
viéc giam lwong dau bdi tron xy lanh trong khai thac cé quan hé voi phu tai va mé rong khoang thoi
gian cho mét chu ky bao dwéng, dai tu piston. Tinh trang ky thuat khi stra chira cho phu hop v&i so
mi xy lanh va tinh trang I&p crom trén bé mat cong tac, kha nang chong mai mon va strc bén nhiét
la nhirng yéu té an toan, kinh té ctia ddng co diesel va mang tinh quyét dinh dén d tin cay cta no.
Do d6, hoat dong danh gia sy mai mon va tinh trang ky thuat ctia bé déi ma sat so mi xy lanh- xéc
mang la mot yéu té quan trong trong ké& hoach bao duéng phu hop. Do tac dong clia nhiéu yéu td,
trong pham vi bai bao tac gid gi¢i han van dé nay la hoat dong danh gia mai mon va tinh trang ky
thuat clia xéc mang dong co diesel chinh tau thay c& lon.
2. Panh gia bang quan sat sy mai mon va tinh trang cta xéc mang qua clra quét trén so
my xy lanh cta dong co’
Bwéc dau tién trong viéc danh gia mai mon va tinh trang ctia xéc mang bang viéc kiém tra bang
mét thdng qua ctra quét thi cac van dé sé dwoc danh gia nhw sau:
Lwong cau cac bon & phan dinh piston va phan dan hwéng. Do dan hdi clia xéc mang (néu khong
bi gay) va su tiép xuc tbt v&i so mi xy lanh (néu khong bi chay théi). Sw linh dong ctia xéc méng
trong ranh xéc mang khi piston di tlr diém chét trén (BCT) dén diém chét dwsi (BCD). Tinh trang
clia cac bé mét lam viéc xéc mang dwoc thé hién trén hinh 1.
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Hinh 1. Kiém tra tinh trang bé mdt xéc madng théng qua ctra quét

Bé mat lam viéc clia xéc mang cho biét tinh trang cGa so mi xy lanh néi chung. “Bé mat gwong
so' mi sau mot khoang th&i gian 1am viéc van béng”, sach, khdng cé vét xwéc Ia tinh trang lam viéc
tbt dwoc thé hién trén hinh 1a & 2a. Bé mat lam viéc cla xéc mang c6 cac vét xwéc theo chiéu doc
do canh sac, hat mai rén c6 trong nhién liéu va trong khéng khi nhw 1a cat chang han, né dwoc minh
hoa nhw trén hinh 1b. Khi cac hat nay di qua khe hé miéng xudng duéi va vuot qua dwoc mot xéc
mang thi gay lén hién twong “phun cat”, anh hwéng dén mét trén cla xéc mang bén dwédi, phan 16
ra trén ranh xéc mang va nhirng vét xuéc ¢ hinh “chiéc kén trum-pet” trén bé mat lam viéc cta xéc
mang dwoc thé hién trén hinh 1c & d.

ypasite ring gap Mitsul 7SS0MC, b - broke
Mitsubishi TUECSSLIl

Hinh 2. Kiém tra sw linh déng cta xéc mang Hinh 3. Kiém tra sw gdy xéc médng théng qua
déng co MAN B&W 6S80MC-C clra quét

ff part of piston ring near gap
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Sw c6 mat ctia cau mudi cacbon 1a két qua cta khi chay thdi qua xéc méng béi mat kha ndng
lam kin do gay xéc méng, xéc mang mat kha nang dich chuyén - ket chuyén dong kém linh hoat nhw
trén hinh 2.b) hodc do gdy xéc mang nhw trén hinh 3a. Trong tinh hudng nhw vay, xéc méng nén
duoc thay thé sém nhat c6 thé.

L&p ma crom 1a mot I6p ma cé do bén rat cao. Tuy nhién, sy mai mon thyc té phu thudc vao
diéu kién lam viéc cta piston. Sy mai mon mét phan I&p ma crom khong co6 nghla la xéc mang phai
thay thé ngay lap terc. Néu I&p ma crom van con nguyén ven, né van con cé thé tiép tuc lam viéc
nhw hinh 4a. T4t nhién kha nang chiu mai mon cla xéc mang sé gidm di twong (ng. Néu I&p ma bi
hw hc’)ng, v& ra tieng manh, hodc cac I1&p va bi tréc ra nhw hinh 4b, 4c va 4d thi xéc mang phai dwgc
thay the.

a
" “
Hinh 4. Hinh dnh xéc mang bi hw hong

3. Tinh toan lwong mai mon cta xéc ming bang viéc do cac khe hé ctia xéc ming
Trong khi kiém tra xéc mang qua clra quét, viéc do dac mai mon clia xéc mang cé thé duwoc
tién hanh nhw sau:
Do d6 mai mon theo hwéng kinh clia xéc mang dwoc thye hién béi do khe héd miéng clia xéc mang.
Do dac mai mon theo phwong hwéng truc clia xéc mang duoc thwe hién bang do khe hé cua xéc
mang v@i rdnh xéc mang.
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Hinh 6. Kiém tra bé réng va khe hé'miéng cida xéc méang

Dé do lwong mai mon cla xéc mang thong thudng can phai thao xéc mang ra va do bé rong
cta né. Phuong phéap théng thwéng mat nhiéu thoi gian va chi phi béi can phai rat piston. Do do,
mot phwong phap méi cho phép cé thé dwoc tinh toan gian tiép lwong mai mon théng qua viéc do
khe hé miéng cia xéc mang dwoc ap dung do nhw hinh 6. Phuong phap nay dwgc xem nhw mét
can cir gan dung dé quyét dinh thay xéc mang hay khéng. Véi piston dwoc via xuéng gan BCD, thi
khe hé miéng (t) cla xéc mang dwgc do qua clra quét clia so my xi lanh. Vi dwong kinh so mi xy
lanh gan ctra quét (d) dwoc do 1an gan nhéat hodc dwéng kinh ban dau trong li lich cta dong co khi
xuét xwdng. Thay cac sé liéu trén vao cong thirc (1) thi cho ta lwgng mai mon xéc mang (h):

t~[t y+11(d~D)]
h = - 1)

h: Lwgng mai mon tinh toan clia xéc mang theo phwong hwéng kinh (mm);
t: khe hé miéng do dwoc cla xéc mang sau mot thoi gian lam viéc;
to: Khe hé miéng ban dau ctia xéc mang (d&c diém k¥ thuat trong sach hwdng dan, vi du trong
bang 1 (mm);
d: Buwdng kinh so mi xy lanh gan clra quét (mm);
D: Bwdng kinh so' mi xy lanh (dwdng kinh danh nghla) (mm).

Bdng 1. Sé liéu cda khe hé miéng ban du cda xéc mang va lrong mai mon cho phép
Loai déng co DPuwong kinh Khoéng cach khe D6 day xéc Gidi han lwgng
danh nghia cla hé& miéng ban dau | mang b (mm) mai mon(mm)
xy lanh (mm) xéc mang (mm)
Wartsila RTA 84 840 6,18 26,5 +/- 0,2 5,3
B&W MC-C 80 800 9,4 25,2 4,2
UEC 85LS Il 850 7,0 27,2 4,7
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Ngoai ra lwgng mai mon xéc méng (h) cé thé dwoc tinh toan bang viéc s&v dung dd thi hinh. 7 ciing
cho phép xac dinh lwgng mai mon cla xéc mang.
RTAB4./84M/84C

to=6 18 an
60 D=8400nn

PISTON RING WEAR AMOUNT
BY RING GAP LENGTH (ESTIMATION)

@ Cyt iner diameter
I near lner port

= BT it

E, - avalabie only for
- - estmation for K1

S "'l o 0:‘«: (o] KN piston

w

=

Q

Zz

a

2

@0

a

30 PO $0

PISTON RING GAP LENGTH t(mm)
Hinh 7. Dé thj tinh todn mai mon xéc méang théng qua sé liéu do dac

Khe h& miéng ctia xéc mang cé thé duoc lay bdng phwong phap “lay dau van tay” sau doé do
bang thwéc hodc dwoc do bang thudc cap chuyén dung. Budc tiép theo, tir két qua do clia khe hé
miéng xéc mang dwoc dwa vao bang véi cong thirc dé tinh toan bao gém lwong mai mon va toéc do
mai mon trén sé gid lam viéc. Tiép theo két qua phai dwoc phan tich béi viéc so sanh két qua trwéc
do va phai tinh toan téc d mai mon dwoc thé hién nhw hinh 8, véi dong co MAN B&W 6S90MC-C
(saul000 gio lam viéc, d6 sau 2 mm cla ranh xec mang).

----- HeW —.—.= Max =====: New —-—-= M
Cylinder #5 Piston Ring #1 Cylinder #5 Piston Ring #2
Clearance . ) Clearance
s Crown hours: 15090 {mmy Crown hours: 15090
30 1
0.40 0.40
0.50 0.50
0,60 1 060
0.70 0.70
0.80 0.80
0.90 0.90
1.00 1.00
1,10 . - : - . 1+ 110 : - - - |
i 5 10 15 20 25 30 35 o 5 10 15 20 25 30 %
-1 a0 3 a4 -5 Depth (mm) -1 a2 3 w4 =5 Depth {mm)
580 5000 15050 W 5000 } 15090
Wear rate at 2
Clearance (mm)| 030 | 035 | 040 | 045 | 0,50 | 055 | 060 | 065 | 0,70 | 0,75 | 080 | 085 [ 090 | 095 | L0 | 1,05 i depth
(mm/ 1000 hrs)
CYLS | A%90 | 338 38 30 5 20 4 2 01,0083
PRAL | sp00 | 35 3 | 8 28 10 i [ 2 | . 00118
Crows | 6345 | 35 35 35 30 25 15 10 F; 00116
bours | 10500 35 35 35 30 25 0 0 15 10 5 - 0,0215
150%0 | 13090 3% i% 3% i% 3% i% i% 3% £l 5 20 15 2 L] 5 3 004401
CYLS | 3500 | 2% 15 5 b 00017
FRFI | spo0 | 25 0 15 L] 1 0,0017
Crows | 6345 | 30 15 15 15 19 5 3 01,0083
Wours | 10500 35 i% 30 25 20 15 15 10 5 5 2 00215
15090 | 13080 | 3% 35 35 33 34 25 0 15 14 18 4 ] 00,0302

Fig. @ The part of cvlinder condition repovt — groave profile for HHI MAN B&W 6590MC-C
Hinh 8. Bao céao tinh trang ky thudt cda xy lanh va xéc mang sau 1000 gio’lam viéc

4. Panh gia 6 mai mon cta xéc mang dwa trén |&p ma chéng mai mon
Cac phuwong phap khac trong danh gia tinh trang va mai mon clia xéc mang la dwa vao Iép
ma chay ra trén bé mat cong tac, hinh 10&11. Ngay nay thi cac I&p ma sau dang dwoc ap dung cho
dong co diesel tau thay c& 1én:
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L&p ma ngoai cung cho dac tinh chay ra va cé stre chiu mai mon cao, I&p ma ion héa graphite, déng,
hozc thiéc dé giam thoi gian chay ra. Sau 500 gior lam viéc thi Iop ma nay bi mon hét va co thé dwoc
danh gia bang mat. Lcyp ma bén duwéi dé tang kha nang chéng mai mon 1&p ma ion Mo/NiCr/Cr-C —
Icrp ma chéng mai mon cé thé dwoc do bang cac phwong phéap té vi, dién-tlr (trén co sé& do dac 16p
O tw tinh)

: —+— Sarje] Seria? #2 Pist —+—TOP 2nd
#4 Piston ) s St
500 200 S
400 400
P
o | —
£ 300 g 300 o — =—-""“‘~:
_3.;? ™~ -E F >
] . 5 200 = _ i ———
E 200 ~—y ﬁ —& k]
—— i
100 8 _— 100 -
A, d
et )
a . . — Dby & 4 .
S 151 o
NE 393 255 & n28%5 *©
Running Hrs Running Hrs
a b

Fig. 10 Chromium layer measurement: a — Mitsubishi FUECSSLI, b — Mitsui B&EW 7850MC-C
Hinh 10. Do chiéu day 16p ma Crom cua xéc mang theo sé gio’lam viéc

Chiéu day I¢p ma chéng mai mon gidm dan theo thoi gian cong tac clia xéc mang. Cac két
qua do dwoc trén may Mitsubishi, Mitsui B&W va Wartsila dwgc miéu ta trén hinh 10&11. Sé do cac
may Mitsui B&W (10.b) duoc lay trwdc va sau khi tau 1én da khi tat ca cac xéc mang dugc thay maoi.
Yéu cau hién nay cla viéc bao tri tinh trang k¥ thuat cia may chinh dan dén viéc can phai kéo dai
thei gian lam viéc tin cay gitra cac lan dai tu trén nha may. Co s& cla viéc dai tu chinh 1a chiéu
hwong thay déi cac thong sé k¥ thuat, thong sé hoat ddng do dac dwoc ctia may chinh. Trong trwéng
hop nhw thé, vai trd cta viéc kiém tra theo chu ky, trong dé viéc do dac khe hé xéc mang va lwong
mai mon xéc mang cang tré l1én quan trong. Panh gia bing mat théng qua clra quét da dé quyét
dinh c6 can phai dai tu trén nha may hay khéng. Sw quyét dinh nay phu thudc vao:

Mai mon cla xéc mang (tdng khe hé miéng, kich thwéc cta ranh giam ap dat dén gia tri toi
han); Khe hé& ranh xéc mang dat dén gia tri Ién nhat; Xéc méng bi niet, gay, ket; Xéc méng bi chay
thdi; C6 cac vét xwédc, mai mon sau trén bé mat cong tac ctia xéc mang Ién hon %4 chu vi xéc méng;
Xéc mang bi mon hét I&p ma Crom; Chiéu cao xéc mang gidm mét nira so véi ban dau.

Dwa trén két qua thuc nghiém déi véi dong co diesel tau thiy c& 16n, cac phwong phap két cau
va khai thac dwéi day duwoc ap dung dé cai thién kha nang lam viéc cla bd déi ma sat so mi xy lanh
- xéc méang, dé dbi pho véi diéu kién lam viéc bat lgi cia xéc méng/so mi xy lanh va hwéng dén muc
tiéu khai thac an toan kinh té [3]:

St dung céc vanh trén cung dé han ché tac dong bét lgi tlr 4p suét khi chay (vong giam ap) dé
gidm sy ro lot khi chay tir khe héd miéng xéc mang va tang kha nang lam kin phu hop véi viéc tang
mai mon so mi xy lanh va xéc méng trong th&i gian dai; S dung ranh can nhiét dé cai thién sy bién
dang do nhiét ddi véi 2 dau cla xéc mang va tang hiéu qua lam kin khi chay; S dung cac vong
ovan- giam s 1o lot cuc bo khi chay xung quanh khe h& miéng clia xéc mang; St dung I&p ma chay
ra ban dau; S dung I&p ma bén trong dé tang kha nang chiu mai mon (I6p ma Crom); Tang nhiét
dd nwéc lam mét (80-85°C) dé giam sy an mon; Tang sb lwong ranh dau bai tron (b6i tron nhidu
murc); S& dung phwong phap diéu chinh lwgng dau béi tron so mi xy lanh béng dién t& (MAN B&W
Alpha Lubrication System, Wartsila RPLS: Retrofit Pulse Lubrication System, Mitsubishi SIP
System);

Phan tich cac giai phap két ciu va khai thac dwoc dwa ra bdi nha ché tao dé tang kha nang
chéng mai mon va dé bén cda cac chi tiét may. N6 c6 thé dwoc ap dung theo nhiéu cach. Tuy
nhién, loi ich chung cho viéc ap dung chiing bao gébm:

Gidm mai mon céc chi tiét may, dac biét [a xéc méng- so mi xy lanh; Gidm lwgng dau bai tron
so mi xy lanh; M& réng khoéng thei gian dai tu may; Cac déng co méi hién nay dang ché tao dwa
trén nhirng gidi phap nay.

5. Kétluan

Van dé dwoc dé cap trong bai bao xuét phat tir tinh hinh kinh té van tai bién hién nay, dap
ng dwoc yéu cau khai thac va mé rong thdi gian gitra cac lan dai tu dwdi cac didu kién sau: ap
dung céac giai phap két ciu va khai thac méi dé& gidm mai mon xéc mang-so' mi va ap dung bai tron
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xy lanh béng dién t&; Thwc hién kiém tra tdng thé bao gdm ca danh gia bang mét va béng do dac

dé xac dinh chiéu hwéng mai mon; Cham séc bao dwdng ding cach hé thdng trao ddi khi va nhién

lieu.
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CAC GIAI PHAP XU’ LY DAU TRAN TREN BIEN
METHODS FOR TREATMENT SPILLING OIL ON THE SEA

ThS. NGUYEN VAN BA
Bé mén Khai thdc mdy tau bién - Khoa May tau bién

Tém tat
O nhiém moéi trirong bién dang la mét van dé nghiém trong hién nay. Bai béo dé cap mot céch
téng thé vé suw &nh hudng cua 6 nhiém dau dbi véi hé sinh thai bién, va dwa ra mét sb gidi
phép co bdn nham lam xd ly dau tran trén bién.
Abstract
Nowadays, marine pollution is a critical problem. This article refer to general influences of oil
pollution to sea ecosystem, and propose some main methods for treatment spilling oil on the
sea.
Tor khéa: Tran déu, 6 nhiém méi truong, xi ly tran déu
Keyword: Marine pollution, oil pollution, oil spill treatment
Dit van dé
Trong nhitng n&m gan day, tat ca cac nuoc trén thé gidi déu rat quan tam dén nhirng tac
dong cla cac chat gay o nhiém anh hwéng dén strc khde clia con ngudi, mdi trwérng séng ndi chung
va dic biét 14 6 nhiém cac ngudn nuéc va dai dwong trén bé mét trai dat. Nguyén nhan cua sy 6
nhiém nay phan I&n la do con ngudi s& dung cac loai hda chat va nhién liéu tlr nhiéu nguon gbc
khac nhau, dac biét la ddu mé. Mac du gia tri s dung cia dadu mé rat I&n, nhwng do tinh chét nguy
hiém cta né (dé chay nd, 6 nhim cao). Hang nam chung ta van phai chirng kién rat nhiéu nhirng
vu tai nan tir cac tau dau lam hang triéu tAn dau bi tran ra bién gay nhirng hau qua rat Ién dén tai
nguyén va méi trwdng bién trén trai dat.

Xuét phat tir tinh cép thiét d6 va trén co s& két qua mot sd nghién clru t trong va ngoai
nwéc, da dwa ra mot sb giai phap hiru hiéu va mang tinh kha thi cao nham lam x& ly céc loai dau
tran gay 6 nhiém méi trudng bién tir cac tau ché dau hién nay. Dbéng thdi han ché nhivng tac dong
xau toi tai nguyén va moi trwong bién do cac hoat déng hang hai gay ra.

1. Téng quan vé 6 nhiém bién do dau

1.1. Cdc nguyén nhan co ban gay 6 nhiém do dau

Nguyén nhan chi yéu la do tai nan tau dau va cac thao tac hang ngay tlr cac tau ché dau. Tw
cac két qua nghién ctru cho thay, hang nam trén thé gidi cé khoang 3,5 triéu tAn dau tir tat ca cac
ngudn da bi d6 xubng bién, trong d6 400.000 tan | do tai nan trén bién, 700.000 tan do thao tac t
cac tau ché dau, 300.000 tin do dd thao nwéc dan co 13n dAu va 50.000 tan do thao tac dwa tau Ién
da stra chiva.

1.2. Anh hwéng tir 6 nhiém dau téi méi trieong va hé sinh théi bién

Qua rét nhiéu nghién ctru va thdng ké cho thay, 6 nhiém dau anh hwéng nghiém trong dbi véi
hé sinh vat phu du, v&i tao bién, v&i rirng ngap man, véi hé thay - hai san, véi du lich va hoat déng
gidi tri...
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2. Cac giai phap co’ ban thwong dwoc ap dung dé xir ly dau tran

2.1. Str dung phao quéay dé ngadn dau trén mét nwérc

Phao ngédn dau la mét loai phao dwoc dung dé 1am tréch hwdng khong cho d4u tran vao bo
hay nhirng viing sinh thai nhay cam. Déi voi tau & giai doan dau khi dau tran ra bién, phao quay sé
co tac dung vay quanh tau, khéng ché va thu hep s lan tod dau trén mat nwéc, gom dau vao mot
khu vuc cb dinh dé tién cho cong tac hét vét va xi ly dat hiéu qua cao nhat. Phao ngan dau co 2
phan chinh; than phao va vay phao, ngoai ra con cé day neo, tdm ndi lién két gitra cac tiét phao voi
nhau.

Vi du: Phao slickbar MK8 dwoc s dung tai xi nghiép lién doanh dau khi Vietsopetro cé cac
dac diém sau :

- Than phao : Bwong kinh 26,6cm, rong 60,9cm dwoc lam tw vai poly- etylen c6 phu gia chéng
6-xy hoa, chéng an mon nwéc bién, chong tia cwc tim, tudi tho cao. Mi tiét ctia than phao dai 1 mét.

- Vay phao: c6 do day 0,1cm, vai dét polyeste v&i soi u-ré-than hodc PVC cé do bén cao,
chéng 6-xy hoa ‘va an mon nwéc bién.

- Khép ndi: dwoc lam bang hop kim nhém

- Day neo: duoc lam bang hop kim chi véi anti-moan dé nang cao tudi tho trong nwéc bién.

Vi céc loai phao nay co thé cudn tron, xa hét khi ra va cét git trong kho trén b hodc trén
tau. Trudc khi tha xubng dé ngan dau phai bom day khi vao tirng tiét phao. Trong khi tiép tuc bom
khi vao cac tiét phao sau, phan day khi sé& dwoc mot tau kéo di theo hwéng xac dinh vay quanh ving
dau 6 nhidm. Nhw vay, dé quay dau béng phao can phai c6 hai tau; mét tau chira va giai phao, mot
tau kéo phao vay dau. Téc do tau kéo thwong Ion hon tbc dd dau loang dé kip thoi khdng ché khong
cho dau lan xa trén mét bién (> 0,7 knot ~ 0,36m/s).

Nguyén ly ciu tao ctia phao ngédn dau dwoc thé hién & hinh 2.1 sau:

Man kho

M&n nwéc Man chan

DPiém neo L~

\— Thanh giéng loc

Déi trong

Hinh 1: So’ d6 nguyén ly c4u tao phao ngdn dau

Vi chirc n&ng quan trong ctia phao ngédn dau I ngdn chan thu gom va chuyén huéng dau ra
khéi viing nhay cdm. Do dé né can phai linh hoat dé& phu hop véi chuyén dong ctia séng, dong thoi
phai c6 dd mém déo thich hop dé gitr lai dju. B&i vay khi thiét ké hay nhap mua céc loai phao ngan
dau can phai chl y dén mot sé van dé nhw cAu tao thé nao dé dé van chuyén va cét gil, cé dac thu
riéng dé chiu dwoc séng va ngan duoc dau dat hiéu qué nhat. Dé ddi pho véi cac sw cb tran dau co
thé xay ra & cac tau chd dau Viét Nam hién nay, phai c6 sw chuan bj s&n sang sé lwong phao ngan
dau sao cho phu hop véi diéu kién thuc thé tirng tau. Theo sb liéu ctia mot sé nwédc chau A da du
tri cho s6 lwong phao ngén dau cda ho dwa trén co sé& téng sé lwong dau xuat — nhap khau hang
nam cla tirng nwoéc.
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Béng 1: Lwong phao ngdn dau dw tri¢ ctia nwéc ngoai

£ £ A £ S6 lwong phao ngén dau
S0 lwong phao Tong lwong dau xuat . -, x

£ . = ] A PO < twong trng v&i 10.000 tan
Quoc gia ngan dw dinh nhap khau hang nam diu
(m) (triéu tan) (m)
Nhat Ban 1.341.000 255,7 52
Han Quéc 90.000 81,0 11
Pai Loan 13.950 24,5 6
Indénéxia 24.200 50,0 5
Malayxia 8.850 24,0 4

2.2. St dung cdc thiét bj thu héi dau trén mat bién

Day 1a gidi phap hiru hiéu tiép theo dung dé thu héi, gom dau tir mét nuwéc sau khi dung phao
quay dé khoéng ché ching. Thoéng thuong, ta hay dung céc loai may hat dau (hodc mang hét dau)
dé thu hoéi phan dau ndi va lo Irng sat mat nwée. Co rat nhiéu loai may (mang) hét dau duwoc s
dung hién nay va cé thé chia ra cac loai sau :

- May huat cé dau hut dau ndi;

- May hat dung bom phun trén 1an nwéc véi khong khi;

- May huat ¢é dau ndi va bd phan chan dau;

- May hat kiéu tréng quay/ dia/ dai/ bdng lau thAm dau;

- Mang hét kiéu dang ca;

- Mang hét kiéu ngan dong;

- Mang hét kiéu dia bam dau ;

- Mang hot chan khoéng;

- Mang hét xoay léc.

Cac loai may hat (mang hot) ké trén co thé chia thanh 2 loai :

- Loai c6 dinh : Khéng thé tw di chuyén dwoc;

- Loai co dong - tw hanh: Cé chan vit tw di chuyén duoc.

DU str dung loai may hat hay mang hét dau kiéu nao, thi nhiém vu co ban cia thiét bj chuyén
dung nay la dé thu gom (hut, hot) dau tréi ndi trén mat nwéc hodc lo Iting sat véi mat nwéc. Phan
dau chim do tac déng ngoai canh khéng cé tac dung véi loai thiét bi nay. B&i vay, moét trong nhirng
lwu y khi s&r dung loai thiét bi nay Ia mang nang yéu té kip thdi va co dong (gidng véi s& dung phao
vay ngan dau). Nghia la sau khi da tran dau ra khdi tau, phai kip thdi dung phao vay lai ngay sau d6
st dung ludn may (mang) chuyén dung nay dé thu gom dau khéi méat nwéc cang sém cang tét.

D3u thu hoi

e

Két phan ly
Bom l

Dau tran — Nuoc

Nwéce

Hinh 2: Mdy hat dau c6 bom phun Ian nwéc - khong khi

Hiéu qUa cla viéc thu gom dau ngoai phu thudc vao tinh kip thdi va co dong trong cdng tac st
dung thiét bj trén, né phu thudc vao mat vai yéu té khac nhw: chidu day 16p dau, d6 nhét clia dau, mirc
dd nhii twong hoa clia dau, tinh trang mat bién... Dau dwoc hét [én thwdng 1a moét hén hop dau-nwéc,
do vay dé tién cho viéc thu gom va tén trir dat hiéu qua, thuwdng 1a sau khi hét 18n hdn hop nay phai
dwoc dwa vao may phan ly (hodc két I&ng) dé tach dau ra rdi méi gom vao két chira dau.

Dé céc thiét bi thu gom dau lam viéc dwoc lién tuc phai cé du cac phwong tién ton trir kém
theo dac biét nhirng sw ¢ tran dau véi khdi lwong dau nhiéu va trén quy moé Ién. Cac thiét bi ton
chra dau tran ciing bao gém rat nhiéu dang khac nhau, théng thuéng ngudi ta dung tau thu hdi cé
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cac tAm nghiéng cho dau chay vao, hoac tau thu hdi cé cac két chira nhidu vach ngan dé tach dau.
Ngoai ra, cé thé sir dung cac thiét bi, phwong tién tdn chira khac nhw: thung chira mém, thiing chira
ndi béng cao su, tui chat déo, bé mang, xa lan, xe thung céac loai...

Céc thiét bi thu gom nay thuwdng hoat ddng hiéu qua & ving nuéc tinh véi bé mét it séng. Khi
day lwong dau hat vao sé la Ién nhat do I16p dau cé chiéu day cb dinh, cé thé tinh toan can chinh
duwoc kha néng va tan suét lam viéc cla thiét bi sao cho dat hiéu qua Ia cao nhat. Con khi séng bién
cao hon hai mét thi hiéu qua lam viéc cua thiét bi nay rat kém tham chi khong thu gom duwoc do
chiéu day va vi tri I&p dau lién tuc thay dbi b&i cac dot séng lén xudng, gay rat nhiéu kho khan cho
cbng tac thu gom va x& ly dau tran. Ngoai ra séng Ién sé danh v& 1&p dau ndi, khudy chung 1an 16n
véi nwédc & dd sau lon hon so véi kha ndng hét vét cla thiét bj thu dau. Pay 1a nhwoc diém 16n nhat
cua loai thiét bi chuyén dung nay ma nguwdi st dung can phai ddc biét lwu y dé st dung tuy vao tirng
tinh huéng cu thé sao cho céng viéc dat hiéu qua tdi wu nhét.

2.3. Str dung chat khuéch tan dé xt ly dau

Chét khuéch tan dwoc dung dé 1am gidm stre cdng bé mét gitra dau va nwéc, 1am cho dau co
thé phan tan thanh cac hat nhd, dé hoa tan trong nwéc. Chat khuéch tan sé& lam cho do6 dam déc
cla diu gidm, ddng thdi né cling lam tang qua trinh phan huy sinh hoc. Chét khuéch tan thudng
dwoc dung dwdi hai dang: dang théng dung va dang dam dac.

- Dang théng dung la loai chat khuéch tan cé chiva cac chét nhii twong hoa nhw sunfonat,
este axit béo... N6 thuweng duoc dung khéng pha tron, tuy theo d6 nhét ciia ddu ma ty 1é khuéch
tan: véi dau sé&n pham thi c6 thé 1 :1 dén 1 :3, con dau thé thi c6 thé 1:3 dén 1 :4.

- Dang dam dac 1a hén hop cac chat nhii twong hoa: este axit béo, rwou ethoxylat, chat giau
oxi nhw elilenglicol... loai chat nay cé nhiéu hoat chat hon loai théng dung va thoi gian tac dong
nhanh hon. Tuy theo d6 nhét clia dau ma ti 1é co thé dung tir 1 :10 dén 1 :30. N6 c6 thé dung dwéi
dang pha tron v&i nwéc hoac khéng pha tron.

Chét khuéch tan c6 thé dwoc phun tir thiét bi xach tay, tau thuy hodc tir may bay (véi lwong
dau nhiéu va vang 6 nhiém réng)

- Néu phun tr tau thuy, lwong chat khuéch tan can dung dwoc tinh theo cong thirc sau:

Q =30,87.v.L.E.C (lit / phut)

Trong do:

Q: Luong chét khuéch tan (lit/ phat);

30,87: Khodng céach tinh bdng mét tau di trong mét phut véi tée do 1 knot (1 hai ly/ gio);

v: Téc dé tau (knot);

L: Chiéu réng cta sting phun (m);

E: B6 day I6p dau (mm);

C: Thé tich chét khuéch tan can thiét dé khuéch tan 1 lit dau.

- Néu phun tir may bay, theo cdng thirc:

Q =0,447.N.S.E.R (lit/ giay)

Trong do :

0,447: Khodng cach may bay bay trong 1 gidy véi van téc 1 ddm/ h;

N: Téc d6 may bay (dam/gio);

S: Chiéu réng cia vét phun trén mat nwéc (m);

E: D¢ day trung binh clia mang dau (m);

R: Ti Ié chat khuéch tan téi duoc mang dau.

3. Két luan

Bai bao da nghién ctru téng quan cac van dé 6 nhiém t tau, dic biét la 6 nhiém dau ti tau
ché dau va cac hau qua cta 6 nhiém dau dbi véi méi trwéng bién. Dong thoi da dwa ra mot sb giai
phép cu thé ngan ngtra 6 nhiém dau tir tau, nhirng gidi phap hiru hiéu mang tinh kha thi can &p dung
vao thuc tién.
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