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MO PAU
1. Tinh cép thiét cia dé tai luin 4n

Dao dong xoin (DPX) la dang dao dong nguy hiém nhat ddi voi hé truc
diesel tau thiy. Tinh chat quan trong trong nghién ctru DBX duoc thé hién
trong nhiéu cong trinh nghién ciru trude ddy va ngay nay tai cic qudc gia co
nganh hang hai manh nhu Lién Bang Nga (Lién X6 cti), Ba Lan, Bulgari,
Nhat Ban, Ha Lan, Anh, Ptrc, My, Trung Quéc, Han Qudc,.. .. Nghién ctru
DDBX dé hiéu dugc tinh chét vat ly cua chung, trién khai tinh toan kiém tra,
do dac, giam sat trang thai x08n cla hé truc dé dam bao hé truc hoat dong
an toan va tin cay.

DPBX la hién twong vét 1y phirc tap, nguy hiém va luén dong hanh véi hé
truc diesel lai chan vit khi co hé hoat dong, chinh vi vy cac co quan chuyén
mdn nhu Hiép hdi cac to chirc dang kiém thé gidi (International Association
of Classification and Societies, IACS), trong d6 c6 Pang kiém Viét Nam
(VR) vé phan cip va dong tau bién vo thép (QCVN 21:2015/BGTVT);
biang kiém hang hai Nga (2014); Dang kiém Nhat Ban NK(2014); biang
kiém Hoang gia Anh Lloy’d (2014); Dang kiém Hoa Ky ABS (2014); déu
dua ra cac quy dinh nghiém ngat vé DbBX. Cac quy pham cua cac t6 chirc
dang klem hang hai nay yéu cau phai tinh DBX h¢ truc diesel tau thuy co
cong sudt trén 110 kW, dong thoi phai tién hanh do thyc té dé kiém nghiém
su dung dén va tin cay trong viéc tinh DDX. Ngoai ra, t6 chirc hang hai
Quoc té (IMO) con yéu cau vé quan 1y hiéu suit nang luong tau (SEEMP),
bd sung trong phu lyc VI MARPOL, ¢6 hiéu lyc ké tir ngay 01 thang 01
niam 2013, dua ra nhimg yéu cau bat budc khi thiét ké dong méi tau thuy
hodc hoan cai h¢ dong lyc tau thuy phai trang bj thiét bi do cong suat, mo-
men xo4n (MMX) va suat tiéu hao nhién li¢u lap cb dinh trén tau thuy.

Vi vdy do va phan tich DDX — rit quan trong va can thiét nham dé kiém
chung, giam sat tinh bén, d6 an toan tin cay va chén doan tinh trang k¥ thuat
cho hé truc diesel tau thiy, ciing nhu dam bao tai san va tinh mang thuyén
vién toan tau.

pé dap ung cac yéu cAu trén, trong diéu kién hién nay & Viét Nam, véi
muc tiéu hudng dén 13 phai c6 cac thiét bi do va phan tich DDX hé truc
diesel lai chan vit tau thay 1a rat cin thiét, c6 y nghia khoa hoc va mang tinh
thuc tién.

2. Muc tiéu nghién ciru cia dé tai
- Muc tiéu chung:

Nghién ciru thiét ké, ché tao thiét bj hién dai do MMX va phan tich

DDX h¢ truc diesel lai chan vit tau thuy tai Viét Nam.



- Muc tiéu cu thé:
Nghién ctru lya chon mdt phuong phap hién dai do tin hicu MMX phu hop
v6i ndi dung nghién ctru ciia dé tai.
Hoan thién cong nghé do tin hicu MMX, xir 1y tin hi¢u do, ddm bao dd tin
cdy, chinh xac cho thiét bi do MMX va phén tich DbX.
Muc tiéu nay can giai quyet cac van dé khoa hoc va cong nghé sau day:
+ V& khoa hoc: Giai quyet bai toan sai s6 trich mau trong do va xir ly tin
hiéu MMX/DbX, tir 6 dé xuit mo hinh hoan thién cho xay dung thiét bi
do tin hiéu nay; Giai quyét mot s6 bai toan mé phong DPX lién quan dén
ché tao thiét bi: tinh DPX ty do dé xac dinh vung tan sb cOng hudng va
dang duong tam bién dang xodn; mo Jphong tin hiéu MMX tong cua dong
co; xur 1y tin hiéu DX va MMX ¢ mién thoi gian va mién tan so.

+ Vé cong nghé: Phan tich, tong hop ciu trac thiét bi do MMX/DBX phu

hop véi cong nghé dién tir va truyén thong tién tién, tich hop phan clng,

phan mém dugc 1ap trinh trén LabView (hing National Instruments ciia Hoa

Ky) trong xay dung thiét bi do vat Iy cling nhu thiét bi ao.

Ché tao, thir nghiém thiét bi do MMX va phan tich DBX hé truc diesel lai

chén vit tau thiy tai Viét Nam, v6i gia thanh thip hon nhiéu so véi thiét b

nhap ngoai.

San phém tich hop, cu thé can dat duoc:

v' Xay dung hé thong phan cig (phan ctmg tich hop véi phan mém do,
xir 1y, hién thi két qua do ban dau, luu trit dir liéu do).

v’ Xay dung h¢ thong phan mém xir 1y tin hiéu MMX do duoc, phén tich
DDX, USX trén doan truc do va cac nhiém vu khac theo yéu ciu cia
quy chudn Viét Nam (QCVN) ciing nhu quy pham tuong Gng vé phan
cép va déng tau bién vo thép ciia hiép hoi cac td chirc dang kiém qudc
té (IACS).

3. P6i twong va pham vi nghién ctru ciia ludn 4n

Déi twong nghién ciru

MMX va DBX trén cac h¢ truc chinh dung dong co diesel may chinh

(DME) lai chén vit tau thiy bao gom:

- DME 2 ky thip tdc cong suét 16n, lai trye tiép chan vit dinh budc.

- DME 4 ky cao/trung toc, cong suat vira va nho, lai chan vit dinh buéc

hay bién budc thong qua ly hop/hop s0.

Pham vi nghién cvru:

Do céc van dé lién quan dén bai toan rat rong va phuc tap, trong pham vi
nghién ctru cta ludn an tap trung giai quyét cac ndi dung chinh sau:

- Nghién ctru cac phuong phap do tin hiéu MMX, lya chon kiéu khong tiép

xtc bién dang xoin trén bé mit truc quay dé ap dung.
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- Nghién ciru tinh toan, m6 phong MMX hé truc diesel tau thuc.
- Nghién ctru sai sé trich mau trong qua trinh do, loc nhleu tin hi¢u trong
qué trinh bién ddi tin hi¢u tir mién thoi gian thyc sang mién tan s bang bién
d6i Fourie nhanh (FFT).
- Nghién cuu ché tao thiét bi do tin hiéu MMX dé xac dinh USX trong
pham Vi Ny, Ny cho 12 bac didu hoa dau tién (DME 2 ky) va cho 25 bac
didu hoa dau tién (DME 4 k).
- Nghién ctru thtr nghiém tai phong thi nghiém dong luc hoc diesel tau thuy
dé kiém tra tinh ding dén cua thiét bi ché tao.
- Nghién ctru thyc nghiém trén hé truc diesel lai chan vit trén h¢ tau thyec.
4. Phwong phap nghién ciru

Str dung cac phuong phap mé hinh héa giai tich va théng ké, 1y thuyét
dong co ddt trong, dao dong ky thuat, xur Iy tin hiéu so ket hop véi cong
nghé dién tr va truyen thong hién dai cung véi phin mém MATLAB,
LABVIEW va san phidm coéng nghiép cia hang National Instruments (NI,
Hoa K¥). Két hop giita phuong phép 1y thuyét va thuc nghiém.
Nghién ciru ly thuyét: Phan tich lya chon phuong phap do tin hi¢u MMX
trén doan tryc quay cua hé dong luc dong co diesel tau thuy; Xu ly tin hi¢u
MMX do duoc trong mién thoi gian va trong mién tdn s6; Dy béo sai sb
trich mau va nhiéu khi do, xir 1y tin hiéu MMX; M6 phong do va xir 1y tin
hiéu MMX khi ¢6 sai s6 trich mau va nhiéu.
Nghién cieu thwe nghiém: Nghién ctru ché tao thir nghiém hé thong thiét bi
do MMX va phén tich DBX ddng co diesel lai chan vit tau thuy; Nghién
cuu thyc nghiém do va phan tich DBX dong co diesel lai chan vit; Téng
hop, so sanh, phan tich va danh gia két qua thyc nghiém.
5. Y nghia khoa hoc va thye tién
Y nghia khoa hoc:
- Phan tich va danh gi4 cic yéu cau quy pham ciia cac t chirc dang kiém
trén thé gidi vé tinh va do MMX, USX ciing nhu viing cAm quay ddi v6i hé
truc diesel lai chan vit tau thuy;
- Xay dung co so 1y thuyét vé tde do trich mau. Xac lap co s& toan hoc cho
sai sO trich mau trong mdt chu ky cong tac ctia dong co diesel 2 ky va 4 ky;
- PBua ra co sé khoa hoc va co s cong ngh¢ hién dai cho do MMX va phan
tich DBX. Giai ma cong nghé ché tao va noi dia hoa san phém cong nghé
chét luong cao can thiét cho ché tao thiét bj lién quan;
- Ung dung thanh céng cong nghé phan cimg va phin mém LabView ciia
NI trong ché tao thiét bj do MMX va phan tich DDX.



Y nghia thyc tién:

- Thiét bj do MMX va phén tich DDX di duoc ché tao tir dé tai 1a co s¢ dé
nghién ctru phat trién cac phuong phap do giam sat va chian doan dong co
diesel tau thuy bang DDX hé tryc.

- Sir dung két qua do MMX va phan tich DBX dé kiém ching vé6i bang
tinh; Panh gia tinh trang k¥ thuat hién tai ctia hé dong luc diesel lai chan
vit;

- Thiét bi do MMX va phén tich DBX s& duoc hoan thién dé phuc vu cho
nganh cong nghiép dong tau, cing nhu trong khai thac h¢ dong luc tau thuy,
cu thé dung trong: thir nghi€ém ban giao duong dai; do danh gia trang thai ky
thudt DME va giam sat cong sut thuc cua hé dong luc chinh.

6. Nhirng két qua dat dwoc va nhirng déng gép méi cia d? tai luan 4n
Nhitng két qua dat dwoc ciia ludn dn:

- Ché tao thanh cong thiét bi do MMX va phan tich DBX hai kénh do trén
co s cong nghé cam bién bién dang (strain gauge) va cam bién quang, cong
ngh¢ NI (bd gép DAQ, phin mém nén LabView cling céc toolkits hd trg
khac) voi kich thude nho gon, hién dai, xach tay co dong va dé sir dung.

- Nghién ctru sai 86 trich mau va chimg minh sw can thiét phai 6 thém mot
kénh do pha — véan toc quay truc do MMX/DPX dé d& xuét cau hinh thiét bi
do phu hop nhit cho do va xir Iy tin hiéu MMX/ DDX hé truc.

- Xay dung co sé toan hoc va cac md dun (VI, thiét bi 40) dugc lap trinh
trén LabView cho do va xir ly céc tin hi€u do pha va bién dang dé thu dugc
cac dic tinh ma quy pham phan cép va dong tau bién vé thép (twong tng
v6i QCVN 21:2015/BGTVT) yéu cau.

- Céc két qua thu duoc trong thir nghiém, hiéu chinh thiét bi do tai phong
thi nghiém dong luc hoc cua Vién nghién ctru Khoa hoc va Cong nghé
Hang hai (Truong Pai hoc Hang hai Viét Nam) ciing nhu trén tau Kiém ngu
(do nha may déng tau Hong Ha déng nam 2016 - 2017) trong qué trinh thir
nghiém ban giao duong dai 1a tai liéu quan trong khong chi dung trong ché
tao thiét bi, ma con c6 y nghia cho nghién ctru phat trién dé giam sat va
chan doan MMX/ DDX trén hé tryc diesel tau thuy.

- Thu dugc cac két qua mo phong s6 MMX/ DBX trén hé truc dung diesel
méy chinh (2 ky va 4 ky). M6 phong s6 hé truc ding DME - MAN B&W
6S46MC trén tau 34000 DWT duoc thé hién trong cac bao céo khoa hoc
thudc danh muc cic cong trinh nghién ctru cta tic gia lién quan dén luan an.
- Trong qua trinh thyc hién dé tai, NCS da bao cédo dugc 9 cong trinh
KHCN trén céc tap chi chuyén nganh, tai cac ky yéu Hoi nghi KHCN c6 uy
tin trong nudc va Qudc té va 01 Dé tai NCKH cip co so.
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Nhitng déng gép mdi ciia dé tai lugn dn:
- Dé xuét co s khoa hoc va cong nghé cho ché tao (phan cimg va phan
mém) trén co s tem dan bién dang va cam bién quang, bo thu thap dir liéu
(DAQ) theo cong nghé WiFi ciia hang NI va phin mém nén LabView. Xay
dung dugc phan mém ty dong nhan dang thiét bi ngoai vi, quan 1y qua trinh
do, xur ly nhanh thong tin trong khi do, luu trit dit 1i€u do, doc va xu 1y tin
hi¢u do.
- Tich hgp thanh coéng 14p trinh m.file trong MatLab vao l4p trinh code
Mathscript trong LabView dé rat ngén thoi gian lap trinh code trong
LabView cho xdy dung thiét bi, diic biét trong cong doan xir 1y tin hiéu s6
phtrc tap cé tan dung cong cu toan hoc manh cia MatLab.
7. Két céu ciia dé tai luin an

Luén 4n tién si k¥ thuat gom 121 trang A4 (khong ké phu luc), thir tu
gdm céc phan Phan m¢ dau; Phan noi dung (gom c6 04 chwong); Phan két
ludn - kién nghi; Danh muc cac cong trinh da cong bd lién quan dén dé tai
luan an tién si k¥ thuat (10 cong trinh); Tai li¢u tham khao (56 tai li¢u) va
phan phu luc (04 phu luc).

CHUONG 1. TONG QUAN VE THIET B] PO MO-MEN XOAN VA
PHAN TiCH DAO PONG XOAN

Chuong 1 nghién ciru cac quy dinh, quy pham dugc luat hoa trong nudc
va quéc té vé viéc tinh toan, do va phéan tich DBX. Phan tich Iya chon
phuong phap do tin hi¢u MMX kléu léch gbc (béng tu truong hodc quang
hoc) va phuong phap bién dang xoan (tem Ung suat) phu hop véi hudong
nghién ctru cua dé tai. Ngoai ra, cac vén dé lién quan dén MMX, DDX dugc
tim hiéu tdng quan vé co sé khoa hoc va cong nghé truyén théng (Séng tan
RF) va cong ngh¢ hién dai (khong day-Wifi), tir d6 dinh huéng nghién cuu
va ché tao thiét bi do hién dai tai Viét Nam.

Ve OCVN, Quy pham dang kiém tau bién vo thép. IACS va cac t6 chirc
dang kiém cua nhidu nudc trén thé gidi da dua ra yéu cau bt bugc phai tinh
va do DDX hé truc trung gian st dung dong co diesel lai chan vit tau thuy
trong trudng hop tit ca cac xy lanh hoat dong binh thudng, ciing nhu trong
truong hop mdt vai xy lanh khong chay.

Ve linh viee tinh DPX. Cac t6 chirc, cac nha khoa hoc nghién ctru tinh
DDX dén tir cac nuéc Dong Au cii nhw GS.TSKH Istomin P.A (Lién Bang
Nga); GS.TS Minchev N.D (Bulgari) va tir mot s6 nuée co6 nén khoa hoc
cong ngh¢ hang hai phat trién hién nay nhu Ha Lan, Dan Mach, Nhit,
Trung Quéc, Han Quoc déu tap trung giai quyét cac vn dé tinh DBX ma
cac co quan dang kiém yéu cdu, d6 1a tinh DPX ty do (FTV) va DPX

5



cudng buc (ETV) béng nhiing phin mém riéng. Cac két qua cua cac qua
trinh tinh dwoc béo cdo dudi dang bang va do thi trong tng.

O Viét Nam cac nha khoa hoc: PGS.TSKH.D.D.Luu; PGS.TS.Ng.V.
Phat; TS.Q.Tr.Hung (Pai hoc Hang hai Viét Nam); GS.TS.D.Tr.Théng;
TS.Ng.N.Théng (Hoc vién K¥ thuat Quan sy); TS. Ng.b.Tuong (Vién ky
thuat Hai Quéan) da nghién ctru cac van d& nhu:

- Tan sb riéng cua DDX tu do, cac dang cua DX ty do;

- Nghién ctru DPX cudng birc, cong hudong va gan cong hudng tir d6 rat ra
vung khai thac c6 USX nguy hiém;

-Ung dung md hinh khong gian ANSYS dé khao sat DDX;

- Céc yéu t6 nglu nhién trong qua trinh l3p rap, ché tao dén bién d6 DDX
ctia cac khdi luong tap trung.

- Nghién ctiru DBX & cac ché do dong co diesel 1am viéc binh thuong va ché
d6 diesel c6 xy lanh khong chay.

Vé thiét bi do MMX/DPX. Trén thé gi6i c6 nhiéu hang chuyén san xuat
thiét bi do MMX (Hinh 1.1) nhu Seatechnik Torsionmeter TSX5 cua Sea-
Technik Ltd (Anh Qudc); Series 420 ctia Hing Datum Electronic (Anh
Qudc); Torsion Power Meter TPM2 cua Binsfeld (M§); T-Sense ciia VAF
(Ha Lan); MetaPower ctia Kongsberg (Na Uy)...

Dai hoc Hang hai Viét Nam da dau tu lap dat thiét bi do MMX dang
phanh thiy Iyrc, hing OMEGA 1500 (Hinh 1.2). Thiét bi do nay lap dat tinh
tai trén bé thu, ndi véi truc dong co qua khép ndi bich cing, phi hop cho
phong thi nghiém, khong thé str dung duogc trén tau thuc.

Hinh 1.1 Thiét bi do MMX dang quang hoc ~ Hinh 1.2 Bo do MMX kiéu phanh ham
T-SENSE ciia Hing VAF thiy luc Omega 1500



Phuong phap khong tiép xuc —
phuong phap dién tir truong (Hinh ’k‘\ ‘W{
1.3) do MMX da dugc ché tao cach
day 30 nam, duoc lap trén cac tau -
bién trong nhitng nim cudi thé ki ”W
XX, & Viét Nam tau huan luyén SAO
BIEN cling dugc trang bi thiét bi do

MMX loai nay. Hinh 1.3 Thiét bj do MMX dang tir
Vién Cong nghiép tau thiy Viét tr“’;’“ﬁ lip tre; ti‘;ﬁi}“ Bién
I3 A ~ A ruc can do
Nam, truéc day da nhap mua theo dy 2. 3. Dia sit tir;

an dau tu cua chinh phu khi Tap doan 4.5, BG chuvén déi cam tme
Cong nghi€p Tau thuy Viét Nam

dang hoat dong manh, khi d6 dong thuong xuyén nhiéu tau vén tai bién cho
hang tong hop véi trong tai dén 54000 tan. Thiét bi do DPX kiéu tem bién
dang, truyén song ra-dio qua an-ten phat va thu. Tuy nhién, thiét bi nhap
ngoai nay da bi hong, khong sir dung dugc.

Két luan chwong 1.Tir phén tich tong quan nghién ctru sinh rat ra két luan:
- Quy pham ctia IACS déu yéu cau bit budc phai tinh va do DDX hé truc
diesel lai chan vit tau thuy khi dong mdi hodc héa cai tau. Chinh vi vay,
viéc nghién ciru DDX 1a mot nhiém vy hét st can thiét hién nay.

- Nghién ciru DDX dé xac dinh ving vong quay cong huong dbi véi hé truc
diesel tau thiy (néu co), tir d6 dua ra khuyén cao trong van hanh khai thac
hé dong luc tau thuy nhdm dam bao an toan bén xodn cho céc doan truc
trong co hé.

- Dé tai cua luan an: “Nghién ctru ché tao thiét bi do MMX va phan tich
DDbX hé truc diesel lai chan vit tau thuy” c6 thm quan trong, tinh cép thiét, y
nghia khoa hoc va thyc tidn d6i voi tinh hinh, didu kién tai Viét Nam.

CHUONG 2. CO SO KHOA HQC VA CONG NGHE CHO CHE TAO
THIET BI PO VA PHAN TiCH DAO PONG XOAN HE TRUC
DIESEL LAI CHAN VIT TAU THUY
2.1 Co 6 Iy thuyét xac dinh MMX, USX trén doan truc theo bién dang
USX trén bé mat truc T (N/mz) duoc xac dinh theo do bién dang tuong dédi
trén bé mat truc quay g, theo E (N/mz) — mo6 dun dan héi; v - hé sb Pat —

xong:

& E 2.1)
1+v
Xac dinh MMX (N.m) theo tng suit xodn t va do cimg chéng xodn W(m®):
M=wae=wEE (2.2)
1+v



2.2 Co s6 khoa hoc va cong nghé ché tao thiét bi do MMX va phén tich
DDbX
2.2.1 Co so cong nghé

So d6 khdi cau triic — chirc ning cia thiét
bi MMX duoc thé hién trén hinh 2.1 gdm H [
khéi cam bién, b thu thap dit liu DAQ va /Couen =
trung tam xtr Iy CPU. Khoi cam bién gom 2 one %
dau do: Cam l?ién MMX - dang tem dan - B
(SG) va cam bién vi tri/pha 1a nhitng tin hi¢u T =
vao dl‘;l’()C khuéch d%i (phﬁn tAu’ k}AIUéCh daj Hinh 2.1 So d c4u tric-chirc ning
ban dal'l2 KD.}ASD)’de Fif_lt cl‘luan‘ dau A’r'a. ?Q clia thikt bi do MMX hién dai
DAQ tiép nhén tin hi¢u vao tor khoi cam
bién, chuyén ddi tin hiéu sang dang sd, chudn dé dwa vao CPU. Xir Iy tin
hiéu MMX/DDX theo yéu ciu ciia nhiém vu dit ra tai CPU. Ngoai ra, két
qua do, xtr Iy két qua dugc hién thi trén monitor (man hinh ciia may tinh).
Bang 2.1 Nguyén ly chirc nang do va phan tich tin hitu MMX/DbX

DaQ CPU

STT PAC TINH

i Thiét 1ap cdu hinh do, hi¢u chuén h¢ théng do tin hi¢u MMX. Xéc dinh s luong
mau N; va toc do lay mau F; can thiét ding cho mét chu ky cong tac cua dong co
diesel.

ii Do, thu thap céc tin hiéu dong, luu trir két qua do.

iii Xir ly tin hidu dong trong mién thoi gian va mién tan s (c6 sir dung cac bo loc khac

nl}au); Loc tin hi@u Sié xac dinh gia tri MMX trung binh cho gé dong co; Loc tin hi¢u
dé xac dinh phd tan (bién do/pha) MMX trén thang tuyén tinh hoac thang dB

(dexibel).
iv Luu lai két qua. Bao cdo Kkét qua.
v Két thuc

Cong nghé Sensors, DAQ, CPU da chuin hoa ma mang tinh thurong mai
toan cau. Chung ta can thiét ké, tich hop theo yéu cau riéng ciia nhiém vu.
Phan mém cong nghé xay dung thiét bi da dugc hd trg tir phan mém chuyén
dung LabView (National Instruments).

2.2.2 Co s6 trich mdu trong do va xir Iy MMX/DPX
- Péng co diesel mdy chinh lai chan vit truc tiép khéng qua hép sé

Dbi voi dong co diesel 2 ky (diesel thap toc) 1 vong quay (twong tng
360 d6 gqtk) thue hién 1 chu ky cong tac. Vong quay tai truc trung gian (vi
tri do) béng vong quay truc khuyu diesel ng = ng (v/ph).

Xac dinh s6 mau (sample, S) cAn trich du cho mot 6 chu ky nhét dinh
nao do tinh theo tan s trich mau (S/s, samples/ second), theo cong thrc:

N o =[60* F/ ng ], (S) — trich ding 01 chu ky.

Nox = [ks*60* F, / ng ], (S); voi kg 1a mot s6 tu nhién nao do k= 1,2,3,...
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- Dong co diesel may chinh lai chan vit qua hop $6

Dbi véi dong co diesel 4 ky (trung té¢ hodc cao tbc) 2 vong quay (tuong
ung 720 d6 gqtk) thuc hién 1 chu trinh cong tac ctia dong co. Hop sb ¢ ti
s6 truyén Kyps = ng/np, xac dinh theo vong quay cua chan vit np (v/phut).

Tuong tu nhu néu trén, ta xac dinh s6 mau trich khi do trén truc trung
gian (dau ra cua hop so):

np = ng / Ky

Nio =[120* F/np ], (S) — trich dung cho 01 chu ky.

Nox = [ks*120* F; / np ], (S) — trich ding cho k chu ky.
2.2.3 Co 50 todn hoc cho xdc dinh cdc thong $6 co ban ciia MMX

Xac dinh cac thong s6 co ban ciia MMX trong mién thoi gian thuc va
trong mién tan s0.
- Trong mién thoi gian thirc

Tin higu dugc trich mau ding véi chu ky can thiét, tién hanh loc nhidu.
Xac dinh mot sb tinh chat quan trong: gid tri trung binh ciia MMX trong
thoi gian trich mau (mean); do 1éch 16n nhit cac bién d6 MMX (peak — to —
peak); cling nhu gia tri khai cén binh quan phuong sai RMS (Root Mean
Square) cua tin hiéu trich mau trong ca chu ky.

meln 7ZX
S

T eaktopeak = max({i}) - min({i});

T 72)(1,
RMS \Nsll

- Trong mién tan sé
Tin hiéu duoc trich mau c6 dang: x = {x(Ny), X(N2),..., X(Ny)}
dugc bién d6i FFT vé dang pho tan, c6 sir dung bo loc s0. Két qua cua  phep
bién d6i FFT cho ta cc dic tinh cua tin hiéu MMX vé: (a) Bién d0 - Tan sb;
(b) Cong suat - Tan sb; (c) Pha - Tan sb.
+ Phép bién doi ham lién tyc Fourier (ly thuyet)
FFT thudn: tir mién thoi gian sang mién tan so.

2.3)

- \/2_ f eifix(t)dt 2.4)
T -»
FFT ngwoc: tir mién tan sb sang mién thoi gian.
(2.5)

¥0= o [ e F()df

Trong do: x(t) — ham thoi gian, F(f) jbién dbi Fourier sang mién tin 6 f.
+ Phép bién doi Fourier trong ddy so roi rac (dp dung ldp trinh):
9



FFT thudn:

27

Y(h)= % x(mWknw, =V (2.6)
V('yi k=0,1,.,N-1
FFT nguoc:
x(n)_i Z Y(k)Wkn VO’ln O 1 N-l (27)

k——oo

Véi diy dau vao theo thoi gian x(n) va dau ra theo tan sd Y(k), kich
thudc N. Thuat toan FFT dugc 4p dung cho N = 2k

Tin hiéu MMX cudng birc dwoc xét t6i thiéu M = 12 diéu hoa dbi véi
dong co diesel hai ky, con ddi voi dong co 4 ky, s6 luong diéu hoa s& 1a M
= 25. Nhu véy, dai tan can nghién ctru la dai thong thap, tir f; dén fy;,

+ Ddi voi dong co hai ky: f; = n/60; con fy= 12.0/60 = n/5 (Hz)

+ Déi voi dong co bdn ky: fi =n/120; fi;=25.0/120 = 5n/24 (Hz)
2.3 Két luan chwong 2
- Xéc dinh ding sb luong miu, téc do trich mau va xéc lap dugc da kénh do
tbc do dong co diesel, kénh vi tri/pha phai dong bo va twong (mg véi mot
chu ky cong tac cia dong co diesel.
- Xay dyng co s& toan hoc can thiét cho xir 1y tin hiéu MMX do dugc va
phan tich DDX. Tin hiéu dwoc xir 1y trong mién thoi gian thuc va trong
mién tin s dé trién khai thudt toan va phén mém cho thiét bi do sau nay.
- Cong nghé hién dai vé dién tir, truyén thong va thong tin hién nay cho
phép chung ta xay dung thiét bi do MMX/DBX trén nén tang ghép noi cac
khdi thiét bj chuan cong nghiép: d4u do — DAQ — CPU - thiét bi hlen thi
(me}y tllnh hién dai ludén thyc hién chuc ndng CPU va hién thi) theo cAu hinh
thiet ke.

CHUONG 3. MO PHONG SO VA XU LY TIN HIEU MO-MEN

XOAN KHI CO NHIEU VA SAI SO TRiCH MAU

3.1 Pit vin dé

Trong phan tich chuong 2 c¢6 dat ra cac bai toan lién quan dén xay dung
céu hinh thiét bi do MMX/ DDX h¢ truc: Xt y tin hiéu thu dugc trong mién
thoi gian thuc va mién tan s dé dap ung theo yéu cau ciia cac to chic
chuyén moén Vé tinh toan DDX h¢ tryc va do thyc nghiém DDX.

Giai quyet cac van dé lién quan tryc tiép dén ché tao thiét bi, can khang
dinh sy can thiét phai b sung 1 kénh do pha dé xac dinh ding s mau can
thiét phai trich cho doan tin higu can ghi. Tiép theo can c6 dau vao 1a tin
hiéu MMX thu dugc theo mot ngudn nao d6 dang tin ciy dé mo phong, xir
1y tin hiéu theo cac muc dich va nhiém vu dit ra caa dé tai. Phin mé phong
MMX sau khi giai quyét duoc cc vin d& néu trén s& giai ma dugc nguyén
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ly cAu hinh thiét bi do, co s6 toan hoc va trién khai lap trinh xwr 1y tin hi¢u
MMX/DDPX hé truc.

Vian d& gian tiép lién quan dén ché tao thiét bi do MMX/DDX hé tryc 1a
tinh todn DDX h¢ truc diesel tau thuy. Pé tinh duoc DBX hé truc can giai
quyét mot s bai toan sau day:

- Bai toan 1. Tinh DBX ty do hé tryc.

- Bai toan 2. Tinh MMX cudng birc.

- Bai toan 3. Tinh DDX cudng birc hé tryc.

- Bai toan 4. Tinh USX cho phép va kiém tra USX cuc dai cua hé truc.

Bai toan thtr nhét tinh DPX tu do 1a can thiét chung cho ca nghién ctru
tinh toan DDX cling nhu thtr nghiém do DPX hé truc dong co diesel lai
chan vit (nhu da phéan tich ¢ chuong 1).

Bai toan thtr hai lién quan truc tiép dén nhiém vy thir nhat xay dung thiét
bi do MMX, vi ddu ra ciia bai toan nay s& la dau vao cho nhiém vy thir nhit.

Céc bai toan con lai déu dong vai trd tham chiéu, tham khao cho quéa
trinh xdy dung phan mém do va xir 1y tin hiéu do cho thiét bi do MMX va
phan tich DBX h¢ tryc diesel lai chén vit tau thuy.

3.2 M6 hinh héa tin hiéu MMX trong mién thdi gian va mién tin sé

M6 phong mé-men khi thé cua tung xy lanh qua ap sudt chay trong
budng dbt (d0 thi cong khai trién) p(@y) cla ting xy lanh k, ham truyén
FT(¢,) theo phuong trinh (3.2). Mé-men khi thé ctia mét xy lanh dugc tinh:

Mgas((pk) = p((Pk)TF((Pk)a (31)
TF(¢) = (m.D*/4).R.(sing + 0.5 sin 2¢) (3.2)
Senfeny)| 2][750 | ‘r DIAGRAMS(PV &P-CA) | | ndicator Selection
DME NAME = 1 )
. GEV26W-YANMAR  rar ==
- - ¢
20
i | IndDiagr. ]7‘
16 L Compressiveline [ 7~
0 ERPR Finglie [N |
126
100
%
&%
3
“ &
& %
% -
e % 1 Ll 1 [ 1 1 | [
m;;su 5. IID - |K§ H\u\“ 0 100 €0 mm( 0 cr'::mhw:w 18584

Hinh 3.1 Db thi cong chi thi va khai trién ciia dong co Yanmar 6EY26W
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3.3 M6 phong MMX d{ng co diesel Yanmar 6EY26W

Tt cac ddc tinh md phong ap suét trong xy lanh (hinh 3.1) nhu trén,
NCS trién khai m6é phdéng cac dac tinh MMX trén phan mém Matlab nhu
sau:

ETM (k]

ETM it

(b) Khi déng co co 1 xy lanh khéong chay (TMC1)
Hinh 3.2 Mé-men khi thé ciia tirng xy lanh va mo-men tﬁng dong co 6EY26W

Mo-men khi thé ciia cac xy lanh léch pha nhau theo thir tw nd ctia dong
co Yanmar 6EY26W (1 -6 -2 -4 -3 -5)1a 120 d6 gqtk, twong ung véi N
= 1024 méu (720 d6 gqtk), goc kep nd lién tiép nhau s& co do léch khoang
170 mau. Lap trinh trong MATLAB, ta thu dugc mo-men khi thé riéng cho
timg xy lanh va mé-men tong theo s& mau cho mot chu ky, dugc thé hién
trén hinh 3.2 twong tng véi truong hop cac xylanh chdy binh thudong (hinh
3.2a) va trudng hop cé 1 xylanh khong chay TMC, (hinh 3.2b).
3.4 M phéng xir Iy nhiéu cho tin hi¢gu MMX

Tin hiéu MMX do dugc trong mién thoi gian thuc (real time) thuong
chira nhidu do nhidu nguyén nhan khac nhau nhu ro ri hay méo tin hiéu. D6i
véi tin hiéu MMX, theo cdc muc dich sir dung cu thé MMX ma ching ta
can xur 1y tin hiéu c6 nhidu nay dé xac dinh cc dic tinh nhu gia tri trung
binh trong mét chu ky lam viéc, gié tri trung binh ddc trung cho giai doan
cong tac cua tung xy lanh tuong tng, cac dac tinh cuc tri cua tin hiu.

Tin hiéu c6 nhidu can loc: Mo_r(k) = Mo + Arand*rand(k) 3.3)

NCS da st dung bo loc trugt trung binh (FAS — Filter Average Slide),
mé phong moé-men tong cd nhifu, két qua xay dung cac bod loc cho trudng
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hop MMX da hai, co nhidu véi bién d6 Arand = 15% (kN.m), cua dong co
diesel Yanmar 6EY26W khi dong co chay binh thuong trén hinh 3.3 va cta
dong co c6 mot xy lanh khong chay trén hinh 3.4

Compare M, M1(f of 25 harms) & M2(sum or=f 25 harms) on the IMS, =750 rpm, Normal regime
T T T

k]

Moments on the IMS, n=750 rpm, Norma regime, Arand = 0.15
T T T

k]

Hinh 3.3 Tin hi¢u mé-men tdng c6 nhiéu khi dong co 1am viéc binh thuong

ompare M, M1 of 25 harms) & M2(sum or=1 25 harms) on the IMS, n=750 rpmMF1 & A=15%

)
88 o8 &

Hinh 3.4 Tin hi¢u mé-men téng c6 nhidu khi dong co' c6 xylanh khong chay

Cong nghé xir 1y tin hi¢u trong mién tin sd, trong MatLab ciing nhu

trong LabView da c6 san cac 1énh cho xur 1y FFT dé han ché sai s6 do “ro

i”, hay “méo” tin hiéu phd tin bang cac lénh ctra s6 nhu Hanning;

Hamming; Black-Haris; Kaiser... Két qua mo phong tin hiéu mo-men tong

¢6 nhidu di duoc xur 1y loc nhiéu duoc thé hién cho ca 2 truong hgp: dong

co lam viéc binh thuong (hinh 3.5) va dong co lam viéc khi mét xy lanh
khong chay (hinh 3.6).

Compare M, Mi (it of 25 harms) & M2(sum or=f 25 harms) on the IS, =750 rpm, Normal regime

T T T T
o ; i
2 .
E
20 —w
2 —_—1 (R 25)
— M2(sum 0f 25 harms)
o 0 “ o & 00 120
S6 mau
T T T
—— oM
= 5F m
E
Z
£, |
1 1 1 It
o 0 @ o & o0 20

Hinh 3.5 Loc nhiéu mé-men téng khi dong co 1am vi¢c binh thwong
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Compare M, M1(ift of 25 harms) & M2(sum or=f 25 harms) on the IS, n=750 rpm, MF1 regime
T

&

o
58 o8

S6 méiu

[khim)
o o
‘
I I

E

Hinh 3.6 Loc nhiéu mé-men tdng khi dong co' ¢6 1 xy lanh khong chay
3.5 M6 phéng sai s6 trich mau trong do va xir ly tin hiéu MMX
3.5.1 Sai sé trich méu KNm

Sai s6 trich mau la hé ‘ »

qua ctia viéc chon (thiét WWAWAWAWA WA A WA
lap cau hinh) iy maiu )
sai, doan trich mau
khong tuong thich cho i; i
mdt chu ky lam viéc ctuia b,
dong co (g6m~z xy lanh). ANANASALA
Poan trich mau 1y tuéng . AT a
la doan phu vura kin chu
trinh 1am viéc cua ddng F
co, ddi voi dong co

Hinh 3.7 Trich miu tin hi¢u mé-men khi thé

diesel 2 ky, doan do (@): Poan trich Ny» > N,, khi ng> n, (thiét ldp), T,y > T.

tuong ung 360 do theo (b): Doan trich Ny» < N,, khi ng< n. (thiét ldp), T,, < T.

gqtk, con déi voi diesel 4 Duong 1: MMX o clgé do cdq xylanh chay binh thuong;

ky, do 1a goc phu da 720 Duong 2: MMMX tong o ché do mot xylanh khong chay.
b

do gqtk.

(a) S6 luong trich méu nhiéu hon cho mét chu ky cong tac cua dong co
(thoi gian trich mau Ty, 16n hon thoi gian chu ky thyc té dong co T.), hay
vén tbc quay dong co thuc té ng 16n hon van toc quay thiét 1ap n.) duoc thé
hién trén hinh 3.7.a.

(b) S6 lugng trich mau khong du cho mot chu ky cong tac dong co (T, <
T.), hay van toc quay dong co thuc té ng < van toc quay thiét lap n.) duoc
thé hién trén hinh 3.7.b.
Thiét 1ap tbc d6 14y mau:
F,=2"n/120 34
Trong cai dit N, = 2° =1024 mdu, dai vong quay thay ddi thi tan sb lay
mAu cing thay d6i theo cong thuc (3.4) va duoc chi ra trong bang 3.1.
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Bang 3.1 Thiét lap cAu hinh trich miu cho hé truc diesel Yanmar 6EY26W tau
KN168
N, (méu) 1024
Kis 2.23
ng (v/p) 550 600 650 700 750
np (v/p) 246.6 269.1 291.5 313.9 336.3
T, (s) =120/n4 0.487 0.446 0.412 0.382 0.357
F (Hz) = Ny*ny/120 2104.63 2295.96 2487.29 2678.62 2869.96

3.5.2 M6 phong sé tin higu MMX khi cé sai so trich mdu

Khéo st cac ché do vong quay cua dong co b6n ky, Yanmar 6EY26W,
tai vong quay 750 v/ph (thiét ldp chudn). Gia thiét sai s trich mau khi dong
co thay d6i ¢ dai tbe do + 10 v/ph, hay [700, 800] v/ph, véi bude: 10 v/ph
1a: 700, 710, 720, 730, 740, 750, 760, 770, 780, 790 va 800 v/ph.

RO, Rsp(sum of 25 harms) on the IMS, n=700(rpm)Normal & Ar=0
30 T T T T

—R0
R ST —Rsp

i
e S
1) 5 10 15 20

So6 diéu hoa
Sampling Errors of Moments on the IMS, n=700(rpm)Normal & A=0

10 T T T T
a T T @ PP, |
béé&,l l$$¢ leooo 1
20 i i i i
0

5 10 15 20 25

Hinh 3.8 M6-men tong ciia dong co khi lam viéc binh thwong tai 700v/ph

Két qua md phong trén hinh 3.8: Ché d6 do thuc té khi diesel 6GEY26W tau
KN-168 c6 van téc quay 700 v/ph (dudng Rsp), trong khi duong thiét 1ap
750 v/ph (duong RO), do 1éch 50/750 = - 6,6%. Bién d6 cac didu hoa thay
dbi rat nhiéu va rd nét ngay ca khi dong co hoat dong binh thuong (khong
c6 xylanh nao khong chay) va ngay ca khi tin hi¢u mé-men khong chira
nhiéu.
Twong tu, két qua trén hinh 3.9: Van téc quay thuc t& cua dong co 800 v/ph
(duong Rsp), duong thiét 1ap 750 v/ph (duong RO), do léch 50/750 = +

6,6%. Bién do cac diéu hoa thay d6i rat nhidu va rd nét ngay khi dong co
hoat dong binh thuong (khong cé xylanh nao khong chay) va tin hiéu mo-
men khong chira nhidu
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RO, Rsp(sum of 25 harms) on the IMS, n=800(rpm)Normal & A=0
T T

RO
Rsp

10 -

o —
o 5 10 15 20 kgl

Errors of on the IMS, n=800 ormal & Ar=0 56 diéu hoa
T T T

ubb&LlTLé’bbl oooob?vveéé?

—=© dR=RO-Rsp

i i i i
5 10 15 20 25

[KNm]

-20,
o

Hinh 3.9 Mé-men tdng ciia ddng co khi lam vi¢c binh thuwong tai 800v/ph

Khac véi trudng hop tin hiéu co chira nhiéu, trudng hop trich mau sai
(s6 lwong miu 1024 / doan trich mau khong phu chinh xac dbi véi 1 chu ky
cong tac cua dong co (twong ng 2 vong quay truc khuyu, 720 d6 gqtk),
ngay ca khi tin hiéu 25 didu hoa khong chira nhiéu (Arand = 0), dong co
chay binh thuong & tit ca cac xy lanh thi d6 1éch mé-men tong xuat hién rat
16n £ (10+15) KN.m, khi thay ddi vong quay thi d6 léch mo-men tong theo
bac diéu hoa thay doi rat 16n. Piéu d6 co nghia 1a khi c6 sai s6 trich mau
trong do tin hiéu MMX thi s& anh hudng rat 16n dén két qua do MMX va
phén tich DbX.
Két lugn: Khi mot xy lanh khong chéy, bién d¢ ciia cac diéu hoa thir cap rat
16n, tham chi con 16n hon ca bién d0 cua diéu hoa chinh (so sanh véi bién
d6 didu hoa sb 3, 6, 9, 12, 15, 18, 21 va 24); Két qua ching minh tinh dung
dén trong 1ap trinh mé phong, dung quy ludt khi dong co c6 6 xy lanh lam
viéc binh thudng; Nghién ciru mé phong dic tinh cia MMX tong chi ra sai
s6 rat 16n (sai sb tho) khi trich mau khong dung v6i doan thoi gian (sb miu)
vira di cho mot chu trinh cong tac ctia dong co diesel.
3.6 Mo hinh va thuit toan tu dong tinh DDX va USX
3.6.1 Mé hinh h¢ truc diesel tau thiiy tau Kiém ngw KN-168

Truc
vao
hov Ly

o BIIEEE oty T
RRYYPey Lu .

dong co

Nhom xy lanh

Truc
) chan
Khép vit

noi :

mém Chan vit

Hinh 3.11 Mé hinh ddng hoc hé truc tau Kiém ngu KN168
16

Bénh da



Hé truc chinh diesel lai chan vit tau Kiém ngu KN-168 duoc md hinh
hoa thanh 13 khdi lwong tao thanh md hinh dong lyc thing (hinh 3.11),
trong d6 c6 cac MMQTKL tap trung tai co cdu truyén chuyén dong dau
truc, tai 6 xy lanh, banh da, ly hgp, hop s6, truc chan vit va chan vit.

3.6.2 Gidi

thudt tuw dpng tinh DDX

Nhap céc Cho tinh Cho tinh lyc & Cho tinh DBX Cho tinh USX
ST1 thong so dong| DDX tw MMX cudng birc cudng birc
Iuce hoc, ky |
thuat STL1 | ST1.2 | ST1.3 | ST1.4
| K =1, Ché d6 WR(k) — Normal |
| Ché d6 vong quay i=1: n=N(i); v/ph |
| ST2 | Tinh DPX tu do |
le
v WY
ST3 Tinh lyc cudng birc (khi thé, quan tinh) va MMX cudng birc
— phu thugc vao n, WR(k)
| ST4 | Giai bai toan DDX cudng buc

v

ST5

Xac dinh USX trén doan truc trung gian & [USX]

trén cac doan trie

(i) < Niax

| Cho i=1+ 1; n(i);

Hién thi do thj USX theo
(i) = Nipin + N tai WR(K)

Yes

Hinh 3.12 So d6 thuit toan ty dong tinh DPX va USX
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Budc ddu tién khai nhép liéu cac thong ) dong luc hoc hé dong luc can
tinh DDX va USX (ST1) theo so d thuat toan chung (hinh 3.12), trién khai
cac budc tiép theo cho luu dd ST2, ST3, ST4 va ST5 nhur sau:

- Tinh DDX tu do (ST2) dé tim tan s riéng (tw do) o, va dang dao dong

riéng cua hé tmg véi mdi tan sd riéng o,, qua do xic dinh vung vong quay

cAm khai thac;

- Tinh Iyc va MMX cudng buc (ST3), cac luc kich thich, lyc can khi dao

dong va cac ngoai lyc luon dién ra ddng thoi voi chuyén dong quay cta hé

truc. Dua vao cong chi thi tinh lyc quan tinh do cum chi tiét chuyén dong

tinh tién, tinh MMX do lyc khi thé sinh ra va tinh mé-men chén vit (gia tri

trung binh va cac diéu hoa) dé bién d6i fourier nhanh MMX;

- Tinh DX cudng buc (ST4) dé xéc dinh bién 40 DPX cua céac khdi luong

tai cac ché d6 khac nhau, qua d6 xac dinh DbX cudng buc xut hién trén

toan bd co hé;

- Va tinh USX, USX cho phép (ST5) theo dai vong quay dong co va vit

liéu doan tryc trung gian.

3.6.3 Phwong phap tinh DDX tw do

Hg¢ truc diesel tau thuy thuc hién DDX theo hé phuong trinh duéi day:

J@ +B@ + Cp = M(t) (3.5

Trong do6: J = diag(J Ty, )-Ma tran duong chéo MMQTKL h¢ truc;

B - Ma tran hé sb can xoin (HSCX);

C - Ma tran hé s6 cing xoén (HSCX);

0=[0,.0,....9, IR _Véc to trang thai DDX;

M=[M,M,...,M ]" - Véc to MMX cudng burc.

Gid thiét cac hé s J, B, C da biét cho co hé.
Viéc tinh DPX tu do d6i voi bai toan tinh DPX tu do can giai hé phuong
trinh viét dudi dang ma tran sau day:
Jp+Bp+Cp=0 (3-6)

Trong tat ca cac bang tinh DDX tu do déu cho B = 0. Thuc té va ly
thuyét ching minh: khi hé 6 can nho, tan sb riéng co hé chiu anh huong
khong nhidu tir cac hé s can nay. Trong cac bai toan tinh DPX ty do,
chung ta cho B = 0 va két qua ludn dam bao d6 chinh xéc can thiét.
Két qua tinh DPX tw do tau kiém nguw KN - 168

S6 liéu dau vao dé tinh DBX hé truc dugc sir dung tir bang bao céo tinh
DDX cta Hing san xudt dong co Yanmar, c6 xét duyét cua dang kiém NK
(Nhat Ban). So sanh két qua ctia Hing Yanmar dwa ra va két qua thu duoc
ctia NCS vé tinh DX ty do 1a twong dong va kha tring nhau (d6 1éch giita
cac két qua tinh rat nho), xét tai 1 tim (node 1) twong mg véi vong quay
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dong co 492 vong/phut (51.49 rad/s) va 2 tdm (node 2) twong ung véi 1240
vong/phut (129.9 rad/s) nhu hinh 3.13.

MV mode
fipm)®  nf2(pm)*  nf3(pm)*
KN168_ HONGHA.SHP - = orm of nod = | 5149
m 492 1240 5344 Formet ‘;"M("dm

Number of Masses wilad/s)'  w2(rad/s)  wilrad/s)*
|13 | s149 | 1209 | ss057 !
05-|
| FTV FOR MAIN PROPELLER MARINE SHAFT-LINE PLANT ON THE MV-KN168 o
DYNAMIC FTV MODEL FORMS OF NODES 031
m/msck[:(lgmzunex(nrwumuwhvw 4] STT {FormGD) | FormG2) [4] el
0.00E+0 H 100106 1.00737 154
2 moo |5A 64.94E+6 2100092 | 100636 :
3 14100 | 199 50.296+6 3 1.00000 | 1.00000 - RN R T ————
) 14100 199 50.29E+6 4 099833 | 0.98865 12 3 4 5 6 7 8 9 10 M 12 B
3 14100 199 50.29€+6 5 099502 097239 #Masses
6 14100 | 199 50.29E+6 6 | 099278 | 095136
7 14100 | 199 50.29E+6 7 | 098889 | 092568 Formicinodcowelad/zl) 1299
8 122.044 169 59.08E+6 8 | 098495 | 090001 [ 2
9 17.086 | 31250 320.00€-3 9 073737 -344540
10 15260 193 51.88E+6 10 [-074735 | -3.45155 H
1 15241 |57 175.126+6 11 -0.75013 | -3.44785 o
2 3308|596 16.79€+6 12077736 | 335172
3 87159 | 26019 384343 x| 13 [-194939| 140440 || -1
2
=
4 T
12 3 4 5 6 7 8 9 10 1 12 1B
# Masses

Hinh 3.13 Béng tinh va db thi vé DPX tr do tau kiém ngu KN168
3.7 Két ludn chuong 3
- M6 phong MMX tong (dAu ra) 1a tin hi¢u mang tinh quy luat qua phén tich
phd tan, mang dic thu cua tin hiéu da diéu hoa hinh sin véi cac diéu hoa
chinh - 12 bdi cia z xylanh d6i v6i dong co diesel hai ky, con ddi véi dong
co diesel 4 ky - 1a bdi cta z/2.
- Nghién ctru md phong dic tinh cia MMX tdng chi ra sai sb rat 16n (sai s6
tho) khi trich mau khong ding vé6i doan thoi gian (s6 miu) vira da cho mot
chu trinh cong tac ciia dong co diesel.
- Sai s6 trich mau 14 nguyén nhéan co ban dan dén sai sb tho, dan dén thong
tin khong chinh xéac cta tinh hiéu do. Bién phap t6t nhat dé tranh sai s6 tho
nay la trong h¢ théng do MMX/DDX can ding thém thiét bi do chinh xéac
vong quay va thiét 1ap cdu hinh chuan cho trich mau.
-Két qua tinh DDX ty do dugc tac gia thyc hién trong 1dp trinh LabView va
bang tinh ctia Hing Yanmar dua ra (dugc chap thuan cua ding kiém NK) 1a
gin giéng nhau, cé y nghia cho thuc nghi¢m trén tau thuc sau nay.
CHUONG 4. CHE TAO THIET BI VA THUC NGHIEM PO MO-
MEN XOAN, PHAN TiCH DAO PONG XOAN HE TRUC DIESEL
LAI CHAN VIT TAU THUY
4.1 Xy dung cAu hinh cia thiét bi do tin hiéu MMX
4.1.1 Xay dwng céu hinh phin cirng
Cam bién: gom 02 kénh, kénh thtr nhét 13 loai tem dan bién dang trén bé
mat truc quay, kénh thir hai 13 loai quang, danh diu pha (vi tri) cling nhu
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xac dinh van tdc quay cua truc.

B9 thu thap dir liéu: 1a loai da kénh cua NI (National Instruments — USA)
bao gom Khung (Chasis) cDAQ9191; by thu tin hi¢u DAQ-9237

- Khung NI ¢DAQ-9191 1a loai thiét bi khong day, Wi-Fi, c6 thé dung dé
lap ghép vai nhiéu bo do khac nhau va c6 chirc ning thu phat nhiéu loai tin
hiéu/cam bién vao/ra dang $6 hodc trong tu khac nhau.

- B§ ghi tin hiéu NI DAQ-9237 la loai 4 kénh, 24 bit, 50kS/s/ch, nhiét do
hoat dong - 40 dén 70 °C; c6 bu nhiét va kha ning tuong thich v6i tem dan
loai: Quarter bridge, Half bridge va Full bridge.

CPU: la bo xur ly trung tam, c6 thé 1a mdt PC hodac mdt Laptop, hoac mot
may tinh cong nghiép, c6 cau hinh dii manh, c6 tinh ning nhan wifi802.11.
4.1.2 Xay dwng cdu hinh phin mém

Xay ding phan mém do, hién thi nhanh va luu triv div liéu

Pé dam bao tin hidu do dugc luu trix theo van toc quay cua truc dong co,
s0 lugng trich mau dii dé xir 1y sau nay dam bao d¢ chinh xéac, khong dé xay
ra sai so trich mau, phén mém c6 st dung thudt toan xac dinh van toe trung
binh cho mdt vong quay (1/2 chu ky ddi véi dong co bon ky Yanmar
6YE26W) theo suon 1én va suon xudng cta xung (pha). M codes 1ap trinh
béc thap trén nén LabView VI cho tin hiéu pha (vi tri diém chét trén cua
dong co diesel).

Xay dung phan mém doc dir liéu tir file, phan tich tin hiéu

NCS da xay dung, lap trinh khai trién trén LabView, c6 st dung cac
thiét bi a0 (Virtual Instruments, VIs) trong thu vién cua chuong trinh rung
d6ng am thanh, dé xir Iy dir liéu MMX do duoc.

VI phan tich tin hiéu pha (trich mau): Dit liéu do dugc xir 1y theo 01
kénh a, — do pha. Xéc dinh thoi diém dau cua mang dir liéu can trich ra dé
xir Iy. Thong thudng chon diém dau 1a diém bat dau 1én cua tin hiéu xung
dau tién (suon 1), va diém cudi — két thuc mang dir liéu do — s6 mau trich
trong 1 chu ky (01 vong quay hay 02 vong quay).

Xay dung cac mo dun (VIs) xtr ly tin hiéu bién dang xoin, MMX, va
USX trong mién thdi gian va mién tan sé.

4.2 Thuc nghiém do va phan tich DPX
4.2.1 Co so thwe nghiém do va phdan tich MMX/DDX

Sau khi xay dung hoan thién phan cimg va phan mém, trude khi tién
hanh thyc nghiém trén ddi tuong tau kiém ngu KN168. NCS di thuc
nghiém do, hi¢u chuén thiét bi, xu 1y tin hiéu MMX va phan tich DBX trén
t6 hop dong co diesel 4 ky, c6 hoan cai dudng truc truyén dong may phat
dién 100kW v6i b thir tai dang mudi tai Phong thi nghiém Trudong Pai hoc
Hang hai Viét Nam. Ché d6 thir nghiém ¢ dai vong quay khac nhau khi
ddng co co cac xy lanh 1am viée binh thudng va c6 mot xy lanh mét chay.
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4.2.2 Péi twong nghién ciru
Thuc nghiém trén tau Kiém Ngu KN-168 (tau dugc dong tai nha may

dong tau Hong Ha - B6 Qudc Phong).

- May chinh Yanmar 6EY26W lai chan vit. Pong co diesel 4 ky, 6 xylanh

thing hang, c6 ting ap bang tuabin khi xa, Cong sut 1471 kW (2000 PS)

tai vong quay dinh mttc 750 v/ph; Puong kinh xy lanh 260 mm; Hanh trinh

piston 385 mm; Ap suét

c6 ich binh quéan: 1.92

MPa

- Hop s6, ty sb truyén ] l

2.23:1. -
- Puong kinh tryc trung i 4‘?’
gian 250mm, la loai ) :
truc dac béng thép
carbon.

Hinh 4.1 B tri chung hé truc diesel tau kiém ngw KN168

4.2.3 Pdnh gid két qua do va phén tich DPX

NCS sur dung bang tinh R4B54801 ngay 6/11/2016 ctia Hang Yanmar.

Thyc nghiém do, xir 1y tin hiéu MMX trén h¢ truc trung gian tau KN168
va c6 két qua nhu sau:

- Tai vong quay dong co ng = 479 v/ph (n, = 215 v/ph), s6 miu bét ddu
Nga = 1137 (mu), sé miu két thuc cho mot chu ky cong tac cua dong co
diesel 1a Ny = 2389 (mau) trong ng vo6i luong mau can lay 1a 1252 mau.
Két qua gia tri bién dang xodn, MMX va USX dugc ghi lai trong mién thoi
gian thue va trong mién phé tin qua phép bién dbi FFT cho 25 bac didu hoa
duoc thé hién trén cac hinh 4.2; hinh 4.3 va hinh 4.4

D6i vai gid tri MMX phtt hop véi quy ludt nhur trén bién dang xoan, gia
trif MMX ciing dat cuc dai 1a 2868.8 (Nm) tai bac diéu hoa thit 6.

Gi4 tri USX cuc dai tai ché do trén twong di nhé 0,935 MPa.

NCS nhan thay tinh phit hgp quy lut bién thien MMX va USX giita két
qua do va cic gi4 tri trong bang tinh ddi v6i ché do khai thac: gia tri USX
cyc dai trén truc ra cua hop sb lai truc chan vit 1a 16n nhat tai vong quay
dong co 479 (v/ph), tuong u’ng voi vong quay chan vit 215 (v/ph) va cac gia
tri USX 16n nhat 91 kG/cm® nhé hon nhiéu so véi quy dinh (38708
kG/cm?), hoan toan dung v&i két ludn cta hing Yanmar theo quy pham
Ping kiém NK 1a khong co dao dong cong hudng & bat ky node nao trong
dai vong quay khai thac khi chay thir tau trén bién, khi khong chay 1 xy
lanh hay khi chay khong tai.
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Hinh 4.4 Ung suét xoin tai ché 9 ng =479 v/ph (n,= 215 v/ph)

4.3 Két luan chwong 4

Trén co s6 két qua dat dugce tir chuong 2 va chuwong 3, trong chwong 4
da ché tao thiét bi va tién hanh thuc nghiém trén tau thuc dé kiém ching
cho mot s6 két qua chinh dat dugc cta luan an cy thé:

- Pi ché tao thanh cong thiét bi do MMX va phian mém phan tich DBX
dong co diesel lai chan vit tau thay va da tién hanh higu chinh trong qua
trinh thtr nghiém tai phong thi nghiém va ap dung do, phan tich trén tau
thuc KN168.

- Két qua tinh toan mo phong DPX va thyc nghiém trén tau Kiém ngu
KN168 pht hop vdi cac yéu cau quy pham NK - Nhat Ban, phu hop voi
két qua cua bang tinh DDX ma nha may ché tao dong co diesel Yanmar
dua ra. Piéu d6 gop phan minh chimng cho do tin cdy cua thiét bj da ché
tao.
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, KET LUAN VA KIEN NGHI
Tur cac két qua nghién ctru 1y thuyet, mé phong va thyc nghiém, luan an

rat ra mot s6 két luan cling nhu kién nghi sau:

I
1.

Két luan:

D¢ tai da xdy dung va dé xuat nguyén 1y do tin hiéu MMX h¢ tryc diesel
tau thuy lai chan vit bang cam bién bién dang trén bé mat tryc trung
gian.

Xéc 1ap co so toan hoc ciing nhu co s¢ cong nghé cho trich mau dung
trong mot chu ky cong tac d6i véi cac loai dong co diesel tau thity 2 ky
va 4 ky.

Nghién ctiru mo phong sd tin hiéu MMX do dugc co chira nhiéu trong
cac truong hop dong co diesel chay binh thuong va truong hop c6 mot
Xy lanh khong chay dap ing quy pham cua cac t6 chirc dang kiém hang
hai trong nude (VR) va qudc té.

Téc gia da ché tao, thir nghiém thanh cong thiét bj do va phan tich DbX
hé truc diesel tau thuy bang phwong phap tem dan bién dang bao gom
xdy dung phan mém trén co so sir dung LabView va phan ctng chuan
cong nghi¢p cta hang NI (Hoa Ky).

Tac gia tién hanh ldp dit, hiéu chudn thiét bi do va thuc nghiém do, xir
1y tin hiéu MMX trén truc trung gian tau kiém ngu KN168 do Nha may
dong tau Hong Ha (Bo Qudc phong) dong méi va duoc thir nghiém
duong dai vao ngay 29 - 30 thang 5 nam 2017) véi cac ché do khai thac
cu thé, dé 1am rd hon y nghia thyc tién cta luan an.

Céc két qua mo phong, bang tinh va gié tri thuc nghiém déu chi ra ring
cac bién do0 MMX, USX cua hé truc tau kiém ngu KN168 1a khéng 16n,
dung v6i quy luat bién thién tin hiéu MMX, phu hop véi két ludn cua
hang Yanmar cong bd theo quy trinh quy pham dang kiém NK.

II. Kién nghi:

Kién nghi ctia ludn &n cling chinh la nhitng van d€ can nghién cuu tiép
theo cua dé tai, cu thé nhu sau:

. Khi ¢6 diéu kién s& tién hanh do thyc nghiém trén cic dong co diesel 2

ky thip tdc cong sudt 16n va thuc nghiém ché d6 mot xy lanh khong
chay.

Trong thoi gian t6i s€ sir dung mot thiét bi do MMX khéc, ctia mot hing
nbi tiéng trén thé gidi da dugc dang kiém cong nhan dé kiém chimg d9
chinh xéc cua thiét bi do da dwoc ché tao va c6 hudng phat trién tiép dé
dua thiét bi vao su dung thuc té trong nganh cong nghiép dong tau Viét
Nam.
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