5. Két luan

Trong bai bao nay da gi¢i thiéu phwong phap bén don trong tinh toan dao déng tuan hoan
cla cac hé dao dong phi tuyen manh. Ap dung phwong phap dwa, tim nghiém tuan hoan va khao
sat ré nhanh cla nghlem tuan hoan trong hé dao dong véi do clrng va dd can tuyén tinh tirng
khuc. Twr cac két quéd cé dwoc ta thdy, trong hé khdo xuét hién cac ré nhanh nhan déi chu ky va
néu chu ky ctia nghiém tiép tuc dwoc nhan lén thi dén moét lic nao dé dao ddng cta hé tré nén hén
don. Dac biét ta thay xuét hién cac nghiém 3-chu ky va nghiém 6-chu ky song song cuing ton tai v&i
cac nghiém 2-chu ky, 4-chu ky va 8-chu ky. Nghfa Ia, tai mét gia tri ciia cac tham sé, co6 ton tai
nhiéu trang thai dao déng cla hé.
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PHAN TiCH, THIET KE PHAN MEM TU PONG TiNH DAO BONG XOAN
HE TRUC DIESEL TAU THUY
ANALYZING, DESIGNING THE SOFTWERE FOR AUTOMATION CALCULATING
THE TORSIONAL VIBRATIONS ON THE SHAFT LINE WITH THE MARINE DIESEL
ENGINE

PGS.TSKH. O bUC LUV,
Vién NCPT, Truong BDHHH Viét Nam
ThS. CAO PU'C HANH,
Khoa CNTT, Trirong BDHHH Viét Nam
76m tit
Bai bdo phén tich va thiét ké khungphén mém &y dong tinh aao dong xoan (7orsional
Vibrations, TV) he truc diesel tau thiy. P/7a/7 mém dém bdo cédc yéu. cdu cia co quan
Dang kiém Viét Nam ciing nhw quéc 1€ vé TV hé truc desel tau bién.Déu vao /g céc thong
86 hinh hoc, so db dong hoc cling nhir céc théng s ky thudt co ban cia céc thanh phén
chinh hé truc diesel tau bién. Béu ra (kétf qua tinh) duroc (6 chire dudi dang bang tinh, do
thi ddc trung cho dao déng xoén tw do (Freedom TV) va dao dong Xxo&n cuong bue
/EXC/f/ng TV), vung vongquay nguy hiém (néu hé truc cd vung khai théc nguy hiém). Két
qué diroc xuét ra dudi dang file paf in ra may in hodc céc file .doc va .XIs.
Abstract
The paper analyzes and designs the scheme fo build the software for the automation
calculating the forsional vibrations (TV) on the shaftline with the marine diesel engine.
This method satisfies all the requirements of Vietnamsand [InternationalRegister
Organizations for the calculation and measurement of the TV. The inputs for the TV
calculation are the geomelric, kinetic scheme (model) and the basic parameters of the
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main components of shaftline with the marine diesel engine. The oulput of the calculation
software system /s formedin the spreadsheets, specific graphs of the Freedom TV and
Exciting TV. The software also displays the area of dangerous revolution(in the case the
system has the dangerousworking area). We can print oulput data directly or save as
paf .xIsx or.docx files.

Keywords. Torsional Vibrations; Software for calculating the Torsional vibrations.(sau: phai cach)

7. Dat van dé

Dao doéng xoan hé truc Diesel tau thly dwoc cac nha khoa hoc Ién trén thé gidi nghién ctiu
nhv GS.Terkix V.P, Istomin P. A, Minchev N. D,..[1,2], con & Viét Nam co thé ké dén:
PGS.Ng.V.Phat, PGS.TSKH.D.D.Luu, TS.Q.TrHung, TS.Ng.M.Thuong (PHHHVN), PGS.
D.Tr.Thang (HVKTQS)... Cac trwong phai nghién céu tinh dao dong xodn dwoc ké dén tir cac
nwéc Dong Au cii (Lién X6, Bulgari, BaLan...) va tr mét sé nuwéc coé nén khoa hoc cdng nghé Hang
hai phat trién hién nay nhw Nhat, Trung Québc, Han Québc.Tuy nhién trong thuc té cac nha khoa hoc
déu tap trung giadi quyét cac van dé tinh FV ma cac co quan chuyén mén (Pang kiém) yéu ciu, do
la tinh FTV va ETV.Céac két qua cla cac qua trinh tinh dwoc bao cao dudi dang bang va db thj
twong trng [3].

Trong nghién ctru tinh TV hé truc diesel tau thiy, cac nha khoa hoc da s dung nhiéu
phwong phap khac nhau nhu phwong phap mé hinh hoéa giai tich, mé phéng sb. T nhitng ndm
70- 80 thé ky XX, viéc tinh TV vé cung khé kh&n vi chwa c6 cac cong cu manh clia toan hoc va
may tinh hién dai. Tinh TV hdu nhw thu cong hoac ban ty dong nh& 1ap trinh trén ngon nglr
Fortran hoac Basic, trén hé may tinh cb dién, cong kénh, téc do thap. Phwong phap giai: cd, lac
hau. Vi du giai FTV[1] trén co s¢ tinh nghiém gan dung Tole va quy ddi hé n bac tw do vé cac hé
¢6 3 bac tw docho tinh hai tAn sb thap nhét, sau d6 quy vé hé twong dwong co 5 bac ty do dé tinh
hai tAnsé tw do tiép theo.Tiép sau do,trong nhirng nam 90 ctia thé ky XX, nhd cé may tinh hién dai
hon, tbc d6 cao hon va da xay dung cac thuat toan manh hon vé gidi tim nghiém da thirc bac cao,
g|a| hé phwong trinh tuyen tinh bang phwong phap ma tran, ... da dwoc trién khai trong cac phan
mém md phdng, phan mém chuyén dung nhw TUTSIM, PS, MCAD MATLAB, ... gitp cho viéc tinh
toan, nghién clu TV dwoc thuan tién va dé dang hon nhiéu. Dac biét MATLAB da tré thanh cong
cu manh va tién ich trong nghién ctru déng lwc hoc va dao dé6ng may.Nhiéu nha khoa hoc da st
dung MATLAB dé trién khai nghién ctru cac van dé phirc tap trong mé phdng, tinh toan TV cla
may tau thay cling nhw cac co hé khac nhau. (,... viét lién)

MATLAB, MCAD, ANSYS hay cac phan mém khac déu mang tinh hé tro' dé tinh toan, mo
phdng TV trong thi nghiém, nghién ctru, chung thiéu mét céc tinh chuyén aung cua mot phén mém
(ng dung chuyén cho linh vire dong tau va Béng kiém hé truc may tau bién.

Cac hang bang kiém I&n trén thé gioi déu st dung cac phan mém tinh TV riéng cGa minh
theocac yéu cau riéng cua bang kiém quéc té cung nhw Dang kiém clia nwéc sé tai. O’ Viét Nam,
chwa xay dung dwoc phdn mém nao ma Bang kiém Viét Nam cong nhan.Chinh vi vay, ching toi
d&t ra nhiém vu xay dwng phan mém mang tinh céng nghiép, thwong mai dé tw dong tinh TV hé
truc tau thay tai Viét Nam.Bai bao sé giai quyét nhiém vy dau tién ctia muc tiéu néu trén, dé Ia bai
toan phan tich, thiét k& khung phan mém tw déng tinh TV hé truc tau thay.

2. Co s& toan hoc va cong nghé
2.1. Co’ so fodn hoc

Hé dong Iwc diesel tau thay lai may cong tac (may phat dién, chan vit) dwoc mo hinh hoa
thanh co hé c6 n khéi lwong roi rac véi mé men quan tinh khéi lwong (MMQTKL) J; lien két dan
hoi qua cac hé sb cwng chong x04an Cii+1, hé sb can xoan.... dwdi tac ddng clda cac momen kich

thich xqan M;(t), / = , 7 co hé nay dwgc mo hinh hoéa bang hé cac phwong trinh vi phan tuyén
tinh, viet dwéi dang ma trén sau [1,2].
Jop+Be+Co=M(t) 1)

& dé:J =diagJ ,J5,...,J,) - Ma trén dwong chéo MMQTKL hé truc;
B = diag(B,,B,,...,.B, )- Ma trén duwdng chéo hé s6 can xoén tuyén tinh;

C - Ma tran hé sb cirng chdng xoan tuyén tinh;
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0= [(p1 s Py @ ]T —Véc to trang thai dao dong xoan. (thay dau . bang ;)

M = [My, M,, ...;Véc to md men cudng birc dao dong xoén.
2.1.2. Tinh nghiém FTV
Hé phwong trinh FTV viét dwéi dang ma tran, hé (2) khéng can (B=0) va cé can (B#0)[1, 2]
Jo+Bp+Cop=0. 2)
- Dau vao: véc to J, B, C. (viét hoa chiv V)

- D4u ra la bang cac tan sé riéng cla cac FTV:0o=0;®1, ®2, ... ®n.1, trong d6 quan trong
nhat 1a ®1, mpva twong tng la bang cac véc tg’ daqg dao déng cho m1, m2. Nghiém cla hé (2)
duoc trién khai lap trinh trong LabView, trén phdn mém sé dwoc ching téi xay dwng (phat trién t
MATLAB).

2.1.2. Tinh nghiém ETV

Hé phwong trinh vi phan cho ETV dwoc viét dwéi dang (1).

- Dau vao. Dé bd sung viéc tinh cac mé men cudng birc My(t), can co thém cac thong sé:ché
d6 vong quay khai thac n(rpm); cac thong so ky thuat co ban: sO Xy lanh z; hanh trinh piston s(m);
dwdng kinh piston D(m); chiéu dai bién I(m); thir tw chay nd clia cac xy lanh; géc phun sém
Qipumps Pinozle; JOC két thuc phun nhién liéu @f pump, Pfnozle-..chuén cho mét xy lanh (theo ho so
ky thuat).

- Dau ra. Bwa ra d6 thi phan b (rng suét xoan trén doan truc ‘yéu nhét’ theo dai vong quay
truc khuay. Trén do co do thi trng suat cuc dai cho phép (theo tiéu chuén cta Dang kiém) va tir d6
dwa ra vung vong quay cam khai thac [3, 4, 5].

Dé dat duoc cac yéu cau trén cda dau ra, phan mém sé xay dung tinh ETV can thuc hién
theo thuat toan thich hop nhat. Trén co s& thuat toan ma PGS.TSKH. D.D.Lwu [2, trang 256] xay
dwng theo phuong phap hé truc chinh, ching t6i sé trién khai lap trinh code trong LabView.

2.2. Co’'so cong nghé

Phan mém LabView la phan mém db hoa nhing, c6 tinh (ng dung cao va phu hop véi bai
toan tinh TV.LabVigw co kha r]éng tich hop cac cong cu toan hoc manh clia MATLAB, déng, thoi
ban than cé tinh d6 hoa cao rat tién ich cho lap trinh giao dién ngu’c‘)’i,— may dé nhap va xuét di
lieu.Véi kinh nghiém clia cac tac gia tw lap trinh xay dwng moét so thiét bi do (virtual instruments)
trong LabView, chung t6i sé thanh cong trong xay dwng mét san phdm mang tinh céng nghiép va
thwong mai dé giai quyét bai toan tw dong tinh FV.

3. Phan tich, thiét ké khung giao dién vao — ra cho phan mém tinh FV

3.1. Nhdp, tinh cdc thong s6 dong hoc déu véo
e DO/ vor cac thdng so cua co hé (phuong

; \ Bang 1. Tan=é daodéng ty co cla hé tryc
trinh (1) va (2). ‘ e J; , [ B o,
- Khi dé c6 bang tinh dau vao. Nhap truc kG m’]| [Nm/rad] | [NmS/rad] | [rad’s]
tiép n va cac véc to: 1 J1 Cre b, @

2 Jz Coy by @3
J = [J11 J21 ey Jn]; B = [B11 821 EEED Bn]; e e
C= [C1, Cz, aeny Cn] n-1 Jn-l I:||-2.||-1 0 ©pq

- Khi chua co két qua du vao.Ta tién O i
hanh tinh cho ting chi tiét trong mé hinh n
khoi lwong. 3ang 2:Hang dac déng (rng v&i 2 tAn sé thap nhé:.
~+ Tinh tir bang tinh Excel va Iwa chon két o= radls | o;=...rads
qua can thiét, viét duoi dang file txt. 2 1 S !
N N 12 22
+ Nhap cac file di liéu .txt vao phan mém e
tinh (Labview). Qqn- Q2.
+ St dung cac cdng thirc c6 sin theo tai den =
liéu chuyén nganh [1, 2].
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o Ché do Iam viéc dong co

(a) Khi tinh dao déng xoan ty do, MMQTKL, céac xy lanh dwoc viét dwéi dang:J; = Jj -
sc(i).Jpy & d6 sc(i) = 0 khi dong co khong bi sy ¢o treo nhdm piston bién; sc(i) = 1 khi dong co bi
sy ¢6 phai treo nhém piston bién; Jp,: MMQTKL cla nhém piston bién.

Khi bj s cb treo nhém piston bién, hé sb can & khéi lwong nay gidm di. Gia thiét hé sé can
b =
(b) Khi tinh dao dong xoan cwdng blrc, can xac dinh mé men cwdng burc.

+ Lwa chon ché dd vong quay khai thac sw cb véi yéu cadu ddm bao dong co khéng bi qua
tai, théng thwong: n < 0.9 n,

tai xi lanh sy cb bang 30% gié tri khi khéng cé sy cb:

+ Xay dung co s& di liéu chudntheo thuat toan da xay dwng trong [2].
3.2. Xuét dip liéu, bdo cdo két qua
- Bdo céo két qué dao dong tir do (FTV). Bao céo két qua FTV dwa ra tai badng 1 va bang 2.

- Bdo cdo dao déng cuong burc (vi du cho 10 diéu hoa, M = 70). Bao cao md men cudng
cla cac xi lanh va chan vit, dwa ra tai bang 3a va 3.b).

Bao cdo gia tri (’ng suét xoan cho phép Ion nhét (theo tiéu chuan ciia Quy pham) cho doan
truc “yéu nhat’, dwoc chira trén bang 4. Bang 5-lrng suat tinh dwoc trén doan truc nay twong rng
v&i cac ché do van toc nhu trong bang 4.

- Db thi biéu dién két qua tinh trén co s& bang tinh s6 4 va 5.

) Dwa vao dd thj dwa ra ving cdm khai thac ciing nhw 16 khuyén tw van trong khai thac van
toc.

Bang 3.a: Momen cwdng burc clacéc xy lanh déng co va chan vit
#Khikhéng cé swr cé, M;. bdngnhauchi léch phatheathir tu chay

My [Nm] che =z xi lanh khi lam viée tot Chan vit m-sb canh
Mig= @ [rad] My — B2, Mg [Nm]
Mi1 = (:)1 = ruﬂmm
M, = Q; = Mnzm
a. Mnam
My = Q= Mrsm
Bang 3.b: Momen cudng blrc cla cacxy lanh @8ng cova chan vit, khicé sy cé & xilanh's’.
M [Nm] cho (z-1) xi lanh lém viée 16t | My, [Nm]cho xilanh s sucé Chéan vit, m-s& canh
Mig= ® [rad] M= @ [rad] My =27, My [Nm]
Mn: @, = Mg'= Mnim
My = Q;= Mg, = Mpzm
e Mpam
Mi1a = Q= Mg = Moim
Béng 4. Gia tri cho phép clia ing suat xoén trén doan truc yéu nhéat
N4 = Nmin: M= Nimax
n (rpm) nq Ns n | Ny
®, rad 1 P 3 | e o,
[z], MPa
Bang 5. Ung suatxoéntinh trén doan truc yéu nhét,
Tinh chotat ca cac truong hop swcé xay ra & méttrong cac xy lanh.
n(rpm) ny Nz n. | ... Ny
SC(0)=0
SC(1)=1
SCi=0; Vi1
SC(z)=1
SCi)=0;Vi+z
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4. Két lugn

Bai bao da xay dwng khung g|ao dién nhap va xuét dir liéu dé tw dong hoa tinh TV cua hé
truc diesel tau thiy theo yéu cau cla cac co quan Dang kiém trong nuéc va quéc té. Trén co s&
két qua cla bai bao, cac tac gia sé trién khai xay dwng phan mém trén LabView.
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HE THONG TU PONG PIEU CHINH SU’C CANG TO'1 QUAN DAY TAU
THUY GHEP NOI BIEU KHIEN VA GIAM SAT TREN MAY TiNH
A TENSION AUTOMATIC CONTROL SYSTEM FOR SHIP MOORING
WINCHWITH CONTROL AND MONITORING ON COMPUTER

TS. HOANG BU’C TUAN
ThS. TO VAN HUNG
Khoa Dién - bién tiz, Trirong BDHHH Viét Nam
T6m tit

Khi tau cép bén, béc a6 hang hda tai cdc cang bién voi mue nude thiy chiéu 1én xudng

thét thuong, thi stre cdng trén cdp cda to7 quén déy thay doi rét Ion. Do véy, dé néng cao

ds tin cdy, an foan cho con tau khi cdp céng, boc a6 hang hda thi hé théng tor quén déy

phéi duoc tir déng hoa va diéu khién gidm sét thong sé sitrc cang ddy cédp mot céch lién

tuc. Bai bdo dé cdp dén vén dé thiét ké, xdy dung hé théng tw dong diéu chinh stc cang

01 quén ddy tau thiy sw dung thiét bi PLC, bién tan ghép ndi voi may tinh, man hinh cém

tng HM/ dé didu khién va gidm sét theo tin hiéu strc cédng trén ddy cap.
Abstract

When the shijp's arrival, loading and unloading cargoes at the ports in fuctualed

seawaler's levels leads fo great changes of rope's fension of the mooring winch. So, fo

increase the ship's reliability and safely as armiving as well as loading, and unfoading
cargoes, the mooring winch system should be aufomated and controlled, monifored
rope's tension parameter continuously. This paper refers fo design and build issues, the
tension automatic control system for shijp's mooring winch using PLC, inverfer connected
with computer, HMI fouch screen for controlling and moniforing the tension signal on
winch's rope.

Key words.: Ship mooring winch, a tension automatic control system.

1. Gidi thiéu

Hé thdng neo va toi quén day Ia mét trong nhitng hé théng quan trong trén tau thay, né cod
anh hwéng Ién dén mirc d6 an toan clia con tau khi neo dau & cac bai tha neo, tau cap cang, hay
khi tau diéu dong ra vao ludng lach [1]. Anh huwédng dén mirc dd an toan cla con tau ngoai sy hoat
doéng 6n dinh cta hé théng, thi théng sé src céng cla day cap cling la mot thong sb rat quan trong
va c6 &nh hudng I&n dén an toan cla con tau khi d6 bén tai cac cang bién c6 muc nwéc thay triéu
thay déi bat thuwong, cling nhw khi tau béc d& hang hoa.

Hién nay, trong hé théng tdi quan day trén cac con tau hién dai c6 mre d6 tw dong hoéa cao,
thi thong sé slrc cang cla day cap ludbn dwoc giam sat, theo dai rat chat ché. Tuy nhién thong sbé
strc céng cla t&i quan day chd yéu méi dirng lai & viéc giam sat theo ddi va dwa ra canh bao, bao
déng bang am thanh, anh sang khi théng sé nay vuwot qua gidi han cho phép va ngudi sy quan
trwc ca phai lién tuc giam sat, didu chinh bang tay dé dua vé gia tri cho phép. Vé&i xu thé ty dong
héa toan bd cac hé thdng trén tau, giam bét thoi gian hanh trinh, gidm bét s6 ngwdi phuc vu dong
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