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Viét Nam c6 bo bién dai trén 3200km. Véi viing dic quyén kinh té rong hon
1.000.000km? va gan 3000 dao I6n nho. Tir hang nghin nam qua, cac thé hé nguoi
Viét Nam da vuon ra bién dé khai thac tai nguyén phong phu trén ving bién DBong.
Hon bao gio hét, trong giai doan cdng nghiép hda, hién dai hda dat nudc toan bo
viing bién va dao thudc chu quyén thiéng liéng caa chlng ta trén bién Dong da va
dang duoc chinh pha dau tu dé khai théc, st dung ngay cang hiéu qua hon nhiing tai
nguyén qui gia nay.

Mic du nghé c& nude ta da c6 tir 1au doi nhung van con rat non yéu so véi su
phét trién nghé ca cua cac nudc trén thé gidi. Tau cd nudc ta cha yéu la cac tau ca
c& nho, ¢6 pham vi hoat dong hep, trang thiét bj thd so, diéu kién dong lap don
chiéc va tha cong, chu yéu 12 dua trén kinh nghiém dan gian, khai thac don 1¢. May
chinh duoc lap dat trén tau c6 cong suat khdng I6m, rat da dang vé chung loai. Hau
hét cac dong co thiy do nudc ngoai ché tao, nhung théng dung nhat 13 may thay do
Nhat Ban ché tao, trong d6 may cua hdng Yanmar chiém da sd.

Chinh vi diéu kién déng lap tha cong, hoat dong khai thac don Ié, nguoi st
dung may chua cd trinh d6 tay nghé cao... Nén thuong hay gap su ¢6 khi khai thac
trén bién. Pay 1a vin d& doi hoi chling ta phai c6 nhimg bién phap hitu hiéu nhim
khic phuc dén mirc thap nhat thiét hai vé& ngudi va tai san caa ngu dan.

Pé gop phan giai quyét van dé trén, tdi duoc nha trudng giao cho thuc hién
dé tai tét nghiép: “Nghién ciru dé xudt giai phdp tw ing cdp néing lwong cho thiét
bi ddy tiv mdy phu trén tau ca cé nhé.”

Noi dung dé tai bao gdm céc phan sau:

- Chuong 1: Bat van dé.

- Chuong 2: Co sé cua VAn d& sir dung ngudn nang luong cua dong co phu
cung cap cho thiét bi day trén tau cé.

- Chuong 3: Giai phép str dung nguén nang lugng déng co phu cung cap cho
thiét bi day khi dong co chinh gap su cd.

- Thao luan



Vi chua lam quen nhiéu véi cong tac nghién ctru khoa hoc nén toi rat b ngd
va giap nhiéu khé khan, dic biét 1a kinh nghiém chua c6, nguon tai liéu bi han
ché,... nén khong tranh khoi nhimg khiém khuyét. Kinh mong qui thiy ¢ va cac
ban gop y xay dung dé dé tai dugc hoan chinh hon.

T6i xin chan thanh cam on céc thay cd giéo trong truong, thiy hudng din
Th.s Nguyén Binh Long, S& Thuy San Khanh Hoa, ba con ngu dan cting cic ban da

nhiét tinh gitp d& t6i trong thoi gian hoc tap tai tredng va hoan thanh dé tai nay.

Sinh vién thuc hién

Pd Vinh Huyén



Chuong |
DAT VAN BE
1.1. Tong quan vé nghé ca nuwéc ta

Theo tinh toan cua cac nha khoa hoc thi dién tich bién chiém khoang 3/4 dién
tich bé mat trai dat va chira ngudn tai nguyén rat Ion, dic biét 1a ngudn loi thuy san.
Do d6 viéc hudng ra bién dé chinh phuc dai duong nham giai quyét nhu cau khong
ngimg Ngay cang tang cua con ngudi vé thuc pham, nguyén liéu... da trg thanh muc
tiéu chién lugc cua nhiéu qubc gia trén thé gisi.

Viét Nam la qudc gia c6 tiém nang rat I6n vé bién, c6 dién tich bién thudc
dic quyén kinh t& gip 3 lan dién tich 1anh thé trén dat lién, c6 bd bién dai khoang
3.260km, trai sut tir Bac dén Nam, véi hon 112 cira séng, lach trong d6 c6 nhimg
cra sAu 00 thé a8y dung nhing cing l6n. Ving ndi thay V& lAnh hai rong
226.000km?viing bién thudc dic quyén kinh té rong khoang 1 triéu km?véi hon
3.000 ddo 16n nho véi nhiéu tiém niang dé phat trién nganh kinh té bién, ndi bac 1a
nganh khai théc thity san, ngudn loi thity san rat phong pht va da dang. Nganh thay
san nude ta con co thém cac loi thé 1a: Luc luong lao dong nghé ca dong dao, co
truyén théng nghé nghiép 1au doi, cé tinh than lao dong can cu, chiu kho va c6 kinh
nghiém trong khai thac thuy san,...

Mét s6 nghé khai thac c6 nang suat cao nhu:

+ Nghé ¢4 luéi kéo.
+ Nghé ca luéi vay.
+ Nghé cé luéi ré.

+ Nghé cau muc.

+ Nghé cau ca ng...

Véi nhimg loi thé trén va dugc sy quan tAm cua Pang va Nha nudc, trong
nhitng nim gan day nganh khai théc thay san nudc ta da dat dugc nhitng thanh tuu
dang ké.

S6 luong tau thuyén nghé ca ¢ Viét Nam d4 khdng ngung ting lén. (Nam
1990 c6 41242 tau thuyén, lap may vai tong cong suat 720301CV, dén nam 1996 c6



69453 chiéc Vi tong cong suat 1.534.163CV. Hién nay ca nudc cd khoang hon
100 nghin chiéc véi tong cong suat hon 3,7 triéu CV. Song, nhin chung trén ca nuéc
s6 lrong tau thuyén danh ca trang bi may c6 cong suat nho, sé tau c6 cong suat tir
33CV tro xubng con chiém ti 1& nhiéu, cong cu khai thac con thd so, lac hau 1am
han ché kha nang khai thac & viing khoi va ciing la nguy@n nhan dan dén tau thuyén
tap trung khai thac qua muac ngudn loi thay san ven bo dan dén nguén loi thuy san
ven bo bi can kiét.

Theo s6 liéu thdng k&, tau ¢ cong suat tir 100CV tré 1&n chiém 5%, trong d6
c6 khoang 1,6% goi la du diéu kién dé danh bat xa bo vi da s6 tau thuyén qué cil.
Cac mau tau thuyén nghé c& nudce ta hién nay ciing rat da dang, hau hét tau thuyén
do nhan dan déng lap theo kinh nghiém dan gian, khdng theo thiét ké. So véi cac
nude trong khu vue thi tu thuyén nghé ca nude ta con & trinh do thap.
1.2. Pic diém tau ca nuée ta
1.2.1. Pic diém hinh dang, kich thwéc va vat liéu déng tau
1.2.1.1. Pic diém hinh dang

a). Hinh dang miii tau

Séng mii c6 dang hoi cong, nghiéng vé phia trude tir (10+15°) so wi

phuong thiang dimg, tao cho tau c6 kha nang deé song, xé song tbt trong qua trinh di
chuyén. Boong miii dugc nang cao, tao ra stc ndi du trir 16n ¢6 loi cho viéc chong
lic tau, giam mémen nghiéng doc do sdng tac dong, tang tinh nang 6n dinh va dam
bao cho boong mii da rong. Mat cit ngang phia mili cia tau c6 dang chir V. Do
dang dudng miii nhu thé nén phia trén man mii tau hay bi va dap cia séng, anh
huong dén sirc bén vo tau, tuy nhién lyc can chéng lic doc 13 kha 16m.

b) Hinh dang dudi tau

Dé dam bao thuan lgi cho viéc bd trf chan vit, nguoi ta ndng vom dudi cao
dan theo kha nang uén caa van. P nghiéng doc caa dudi tau vé phia lai tir (2+5°)
S0 V6i dudng co ban, dam bao cho chan vit c6 da d6 chim nhat dinh. Tau cé thdng
thudng c6 mat cat ngang phia dudi dang chit U, phia dudi tau c6 séng dudi chay doc

theo vom duéi lam tang d6 ctmg virng cho vom dudi. Hinh dang vom dudi nhu vay



nham dam bao du luc néi dy trix, tao dién tich khoang lai du rong va thé tich khoang
lai du Ion dé bd tri cac khoang chira nude ngot, lwong thuc va nhién liéu, dong thoi
nang cao tinh 6n dinh cho tau.

Tuy nhién, do vom dubi khéng duoc ky chinh do nén d6 cing viing giam. Vi
vay, khi tau chay trén song, vom dudi tau bi rung dong manh. D6 chinh la nguyén
nhan anh huéng dén sic bén vom dudi, gay bién dang than tau. Mic khéc, dudng
nudc phia dudi béo nén khi tau chay véi toe d6 cao, su huéng dong cua dong nude
phia dubi d6 vao chan vit khdng thuan loi, gdy nén hién tugng bot khi, xody nuéc
phia lai 1am giam hiéu suat chan vit.

c) Hinh dang mat Boong

M3t boong c¢6 dang mai ria dé thoat nudc tét, mit boong thao tic thuong
dugc bé tri gitra tau vé phia miii. Cabin c6 dang hinh hop, méi bang, dugc bé tri du
cao phia trén ham may, tao diéu kién thuan loi trong viéc diéu khién tau.
1.2.1.2. Vit liéu déng tau

Pa s6 vat liéu duing cho tau c& nudce ta la gd. Ngay nay, do ngudn tai nguyén
rimg can kiét, nén sé luong gd khai théc bi han ché. Do d6, nhiéu kha ning trong
tuong lai chdng ta s& st dung Vvat liéu Composite, thép dé thay thé gd trong nganh
dong tau ca.
1.2.1.3. Pic diém kich thuéc

Tau ca nude ta da sd thudc s¢ hitu tr nhan va déng moi theo kinh nghiém
dan gian. Do d6, tau ca c6 kich thudc rit da dang. Chung ty thudc vao dic diém
timg dia phuong, kha ning kinh té va nghé khai thac. Nhin chung, tau ca nudc ta cd
kich thuéc khoang tir (8+20)m. Theo thong ké nim 2007 ta c6 bang phan loai tau
theo chiéu dai nhu sau:

Chidu dai tau (m) | S& luong tau (chiéc) Ty 18 (%)

L<8m 22.554 22,1%
L=(8 < 15)m 56.018 55,0%
L = (15 = 20)m 21.928 21.0%

L>20m 1.507 11,9%




1.2.2. Pic diém két ciu
1.2.2.1. B6 tri chung

Dang b trf chung ciia tu ca vo gb ¢& nhé duoc thé hién trén hinh 1.1

- Khoang lai duoc b tri tir suon sé 2 hodc suon 3 trg di, dung dé chua lwong
thuc, nhién liéu, nudce.

- Ham may thuong duoc bé tri & khu vue dudi tau dé rat ngan chiéu dai hé
truc chan vit, ting dién tich mat boong khai thac ciing nhu dung tich ham ca.

- Cabin tau duoc bd tri trén him may, véi tau ca ¢& nho chi c6 mot ting
cabin, phia trudc b tri mot cabin lai, phia sau b tri sap ngu.

- Boong khai thac kéo dai tir cabin dén miii tu, phan dudi 1a khoang chira c6
I6p cach nhiét & cac ham ca chay dai tir vach budng may dén ham ludi, neo.

- Boong mii ¢6 thé tiép lién theo boong chinh hoic duogc tao bac, phan trén
bd tri tru neo, phan duéi la khoang miii chira neo hoic cac dung cu khéc.

Dang bd tri chung tau ca vo gd ¢& nho duge thé hién trén hinh 1.1.

1.2.2.2. C4c hinh thirc két cAu

Than tau 1a mot hé vo kin nude, bén trong dugc gia cuong bang mot hé dam
dugc nep cung tao thanh mot bo khung xuong. Két cau chinh cua than tau gdm mot
hé khung xuwong, van vo va van boong. Con tau duoc hinh thanh tir hai hé thong két
cau la hé théng két cau doc va hé théng két ciu ngang. Ngoai ra nguoi ta con két
hop hai hinh thirc két cdu ndy dé cho ra doi hinh thire két ciu trung gian va hinh
thire két cau hon hop.

Trén tau c& c¢& nho da phan st dung hinh thie két cau ngang

Hé thdng két ciu ngang 14 hé thong két cau trong d6 khoang cach gitta cac co
ciu cung dit ngang tau (suon, da ngang day, xa ngang boong...) nho hon khoang
cach giira c4c co cau cung dit doc tau (xa doc day, xa doc héng). Uu diém ndi bac
cta hé thong két cau ngang 1a kha nang chiu cac luc tic dong ngang, tac dong mang

tinh cuc bo 16n, chiéu day van vo khdng nhét thiét phai qua day nho co cau 1am viée



cua ban than tau. Nhuogc diém cua hé théng két cdu ngang 1a khong chiu duge udn
doc tau l6n.
1.2.2.3. Pic diém két ciu tau ca vé gd

- Khung xwong dday gom:

+ Sbng chinh 1a mot cay gd tuong ddi 16n va thang, nam & mit cat doc gitra
tau, chay dai tr miii dén dudi tau, mat cat ngang cua sng chinh 1a hinh chit nhat, n6
1a bo phan chiu uén doc chinh cua khung xuong, lién két va d& tat ca cac chi tiét
cua khung xuong nhu: Pa, cong giang, van mé da,... Séng chinh duoc kéo dai tir
mii dén don truc hay tru 14i caa tau, phan phia l4i lién két voi sbng dudi, phia mii
lién két voi sbng mili tao nén xuong sdng chinh cia tau.

+ Sbéng mii 12 mot cdy gd c¢d dang hoi cong tu nhién, duoc lién két véi
séng chinh bang buldng, hop véi phuong thang dimg mét goc tir (10 + 15)° ¢6 tac
dung lam tang do cimg viing phia mdi tau.

+ Song dubi duoc kéo dai tir sau Vach trude cua budng may dén két cau
ctia vOm dudi, 1a xuong séng cua con tau & vom dudi, co nhiém vu tao dang ban dau
cho vom dudi tau, lam tang thém d6 ctng virng cho vom dudi.

Giira sébng dudi va séng chinh c6 bd tri don truc dé d& vom dudi va 1 noi
bao vé dng bao truc, lam ting d6 cing viig cho hé truc tau, dong thoi dam bao
khoang khdng nhat dinh dé bé tri chan vit & vom dudi tau.

+ Pa ngang day tau la nhitng thanh gd hoan chinh duoc bé tri Vit ngang
trén sdng chinh voi khoang cach déu nhau, lién két véi sbng chinh bang cac buldng.
Phan da day sat mii thuong dung chac gb dé tao dang chit V, ¢ gitta va phia lai déu
c6 dang thang, Séng chinh lién két véi sbng dudi va séng miii tao thanh xwong séng
chinh doc tau dong thoi lién két voi da day tao nén bo khung xuwong day.

- Khung xwong man gom:

+ Cong giang la cac khung sudn ngang duogc bd tri ddi xtung doc theo hai bén
than tau, thuong dugce ding tir gd cong tw nhién. Cong giang c6 tiét dién chir nhat

(h/b = 2) (trong d6 h 1a chiéu cao cong giang, b 1a chiéu rong cong giang.)



Khoang cach giira cac cong giang thuong tir (33 + 55)cm. Cang vé phia dudi
va phia mii thi cong giang cang dugc bé tri nhiéu hon dé chiu dung tét sy va dap
cua sdng gi6. Cac cong giang ¢ chiéu cao ting dan vé phia mii va dudi tau. Cong
giang lién két v6i xa doc man va xa doc néach tao ra khung xuwong cho van vo lién
két & bén ngoai va lam kin nuéc.

+ Xa doc day 1a thanh g gia cuong dugc bd tri doc theo chidu dai tau va
dugc dit tryc tiép 18n mat trong cia cac cong giang tai vi tri cong hong va da day
bang mébi ghép bu 16ng, théng thuong tau c6 hai xa doc day hai bén.

+ Xa doc hong gidng xa doc day nhung duogc dat 6p & hdng, mdi bén dat (1
+ 2) xa doc va chi dit cho nhitng tau c6 chiéu dai Ién hon 15m.

+ Xa doc man mang tinh chét gia cuong, dit tai man tau dbi véi nhimg tau
c6 chiéu dai L > 15m va chiéu cao man H > 2,5m.

+ Sbng doc nach va sdng phu nach duoc dit tai chd tiép giap gitra khung
Xuong man va khung xuong boong, lam tang su cing viing cho khung xuong boong
va d& cac xa ngang boong.

- Khung xuwong boong lién két véi khung xwong man, tao nén phan trén cia
boong gom:

+ Xa ngang boong duogc dat theo chiéu ngang than tau, phan duéi twa trén
cac cong giang man, mat trén xa ngang d& van boong gém hai dang: Xa ngang
boong chinh dit ngang tu, kéo dai tr man ndy dén man kia cia boong tau, xa
ngang boong cut dugc dit tai miéng ham.

+ B6 chup nham che kin dau cong giang va mt trén cua bd vién, chiu tac
dung cua su va dap va mai mon.

+ B6 vién lién két v6i bo chup dé giam va dap bén ngoai man va ghép chit
véi mép man vao suon.

+ Vién man che kin mit dau suon, phia trong tiép xdc véi van boong
khéng cho nude bén ngoai tran vao ham tau.

+ Vién lai 1a hai cong giang ni tiép nhau 6m lay phan dudi gom hai vién

l4i ngoai va mot vién lai trong.



- Vo va mat boong

+ Vo tau bao gdm nhiéu tim van ghép lai voi nhau, o6 bé day tr (40 =+
50)mm rong nhat 1a khoang 30cm. Van vo duoc ghép khit vao bén ngoai khung
xuong, lién két véi khung xuong bang bu I6ng hodc chét gb, dinh trang kém tly
theo kich thudc tau. Van vo lam viéc trong diéu kién khic nghiét, chiu sy va dap
ctia s6ng gio, bi va cham, mai mon, pha hiy cua mdi trudng va nhitng sinh vat bién
(hau, ha...). Vi vay van vo phai duoc 1am tir cac loai gd chiu duoc nude tot, it ha
bam va duoc son bao Vé.

+ Van boong gém nhimg tim véan day tir (30 + 40)mm, dat khit Ién cac xa
ngang boong doc theo chiéu dai tau, che kin mat trén khdng cho nudc tran vao cac
khoang, tao mit bang cho viéc di lai, 1am viéc trén boong tau. Vi vdy van boong
phai dugc bao lang va xép khit vao nhau doc theo chiéu dai tau. Pé dam bao do kin
nude gitta cac khe ha caa mébi ghép ngudi ta trét keo chai.

- Cabin, khoang tau, ham cd.

+ Cabin tau trén cac tau ca vo gd ¢& nho duge bd tri phia sau dudi tau, ndm
phia trén budng may. San cabin che pha phia trén budng may va dugc b tri cao
hon mat boong dé ting thé tich budng may. Bén ngoai khung cabin c6 6p van lién
két v&i xa ngang, xa doc bang dinh hoic bu 16ng. Cabin tau chiu gid I6n, trong tam
cao nén anh hudng dén tinh 6n dinh cua con tau.

Do con tau ludn lam viéc trong diéu kién khic nghiét cia méi trudng, chiu
su va ddp va mai mon cao, gay anh hudng truc tiép dén do bén cua con tau. Nén
trong qua trinh dong lap can phai chl y dén cac méi lién két nham ting d6 bén cua
Vo tau va tranh nhitng bién dang vo xay ra.

+ Khoang tau duogc bd tri tdy thudce timg nghé khai thac cua tau, nhiéu hay
it, co6 hay khdng c6 khoang lué.

+ Ham may, budng may duoc dit phia sau dudi tau, cho phép nhan duoc
hé truc ngin, thuan tién cho viéc bd tri cac khoang chia ca va thao tac khai thac,
béc dd...

1.2.3. Tinh hinh déng méi
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1.2.3.1. Phwong phap dong méi

Tau c& vo gd nudc ta rat da dang va phong phd, hau hét tau ca vo gd ¢& nho
dugc dong méi bang phuong phap thi cong, theo kinh nghiém dan gian, khéng qua
giai doan thiét ké. Tuy theo nganh nghé khai thac & mét sé dija phuong khac nhau
ma ¢ mau tau dong khac nhau, phu thudc chinh vao ngu truomg, kinh nghiém, s¢
thich cua ngu déan.

May chinh va chén vit cing dugc chon theo kinh nghiém (khéng dugc tinh
toan), nén khé dam bao sy phu hop 1am viéc caa té hop May - Vo tau - Chan vit

M®i trudong hoat dong cua tau ca 1a rat khic nghiét nhu: Séng gio, giéng béo,
an mon cua nudc bién, ha bam, va dap... Do vay, cac mau tau dugc dong theo kinh
nghiém dan gian (khdng theo thiét k&) khé dam bao tinh an toan trong diéu kién
hoat dong khac nghiét nhu trén.
1.2.3.2. C4c trang thiét bi dwge bd tri trén tau

a. Hé thong ldi

Thong thuong dbi voi tau ca ¢& nho sir dung hé thong lai théng lai tay sir
dung Vo0 lang.

+ V0 ling diéu khién duoc dit ¢ cabin l1ai diéu khién tru lai thong qua hé
thdng truyén dong co khi nhu: Truc truyén, xich, cép,... Day l1a hé théng lai twong
d6i don gian, phd hop Véi cac loai tau thuyén nghé ca hién nay. Vi vay, ching duoc
st dung rong rai, duoc trang bi trén cac tau ca co cong suat teong ddi 16n. Thuc té
v6i tau co chiéu dai tir 14m tro 18n da sé s dung v lang diéu khién, kiéu l4i truc
hoac lai day (xich, cap).

b. Hé thong khai théc

Pbi véi tau co cdng suat 16n hoat dong xa bd, do yéu cau thuc té cua qué
trinh khai thac ma can phai ¢ nhitng trang thiét bi dé nang cao hiéu qua khai théc,
giam nhe sirc lao dong cho con ngudi. Thuong nguoi ta bé tri cac may toi duoc dan
dong tir dong co chinh cua tau hodc dong co phu thdng qua b truyén dong cacdang,
n6 ¢6 uu diém Ia chic chan, chiu tai cao, khéng doi hoi d6 dong truc cao dugc ap

dung rat nhiéu trén tau ca Viét Nam. Trong thuc té, viéc tan dung cau xe 6t0, truc
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cacdang 6 to trong hé truc may khai thac 1a rat t6t. Phuong phéap trich luc tir dong
co chinh dugc st dung rong réi véi tu ca ¢ nho nude ta, do d6 dat hiéu suat cao,
kich thuéc va khdi lugng nho. May toi ¢6 nhiém vu thu chaa cép, thu chia ludi tiy
theo y&u cau cua nghé khai thac. Ngoai ra, ¢é hoan thanh cac thao tac béc da, di
chuyén sb ca danh bit dugc nguoi ta st dung céc thiét bi va may moc nang ha. Ty
thudc vao timg loai tau va chic nang ma nguoi ta trang bi can cau dé nang ha tdi ca
tir dudi nudce 18n boong, tir mit boong xubng ham, treo lrgi dé thyuc hién sira chira
can thiét,...tao diéu kién nang cao ning suat lao dong, giam thoi gian thuc hién cac
thao tac danh bat. Hién nay can cau kiéu cot budm 12 loai thiét bi nang ha duoc st
dung rong rai trén tau c, n6 tham gia truc tiép vao qué trinh danh bit nhu mot phan
tr cua thiét bi khai thac, trén tau ludi kéo né dung dé chia mé ca, trén tau ca ludi
vay dung dé treo may thu ludi, thu ca.

c. Hé thong neo

Trén cac tau ca thuong trang bi hai neo & neo mii va neo lai, voi tau

thuyén ¢& nho cha yéu sir dung neo hai quan hoic neo chim bén ludi. M6 neo cé
khéi luong tir (30 + 200)kg, tly theo kich thudc ciia con tau va do an toan can thiét.

d. Hé thong théng tin lién lac

Nhin chung, ¢ khdi tu c& ¢ nude ta, sy bd tri cac hé thdng théng tin chua

that hién dai, phan 16n c4c tau c6 cdng suat nho chi trang bi radio. O mét s6 tau cé
kha niang danh bét xa b thi trang bi la ban 14i, v tuyén dién c6 tin hiéu dam thoai,
may dinh vi qua V¢ tinh,...

e. Hé dong luc va cac thiét bi khdc

> Thiér bi dong lyc

Hién nay, nganh thuy san c6 hon 100.000 tau thuyén dang hoat dong khai
thac, danh bét, phan 16n tu ¢ céng suat nho duge phan bd doc theo bd bién nudce
ta. Pong co chinh duoc sir dung trén tu c& ¢& nho nude ta rat da dang va phong
phl, dugc nhap tir cdc nudc khac nhau, do nhiéu hing ché tao, v&i nhiéu ho may
khac nhau:

Hang YANMAR: C6 cac ho mady SM, LD, ES, ESD, EK, 3HMF, CHE,...
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Hang Daiya: Ho may P, Q, G, PE, GF, GT, PF, K, R,...

Hang ISUZU: Ho may UMO, UMC, UM, DH, ...

Hang DAEWOO: Ho may DM, ...

Hang CUMMINS: Ho may J, H, B, JN,...

Hang VOLVO-PENTA: Ho mady TMD, TAMD,...

Hang MITSUBISHI: Ho may HI, HIS,...

Céc dong co Diesel duoc ding lam may chinh tau thuy hau hét 1a loai bon
ky, ting ap hoic khong tang &p, tbc d6 quay cao, cong suat nho, sé xy lanh tir (1 +
6) va cong suat cia mdi xylanh khoang (8 + 20)CV. Pa s6 1a hop sé co khi diéu
khién bang tay, hai hay nhiéu cip ty s6 truyén (mot hodc vai cap tién va mot cap
1Ui).

Trén than cua dong co con co cac cira dé quan sat, kiém tra va théo lap, sira
chira cho cac chi tiét & bén trong, c6 cac 16 dé lip éng dan nudc lam mat va dng dan
dau boi tron. Nip xylanh cia cac dong co thuong duoc ché tao riéng cho moi
xylanh hodc ché tao lién thanh cum cho cic xylanh.. Két ciu nay cho phép giam
khoang céch giita hai xylanh, giam chiéu dai nip xylanh va trong luong riéng toan
khéi xylanh.

» Hé truc chan vit

Trong thanh phan cua con au, hé truc 1a mot bo phan khong thé thiéu, nd
g6p phan quan trong vao sy séng con caa con tau. Moi hu hong, truc tric & hé truc
cling c6 thé 1a nguyén nhan gay nén tai nan dam tau, 12 thiét bi ding dé néi dong co
chinh truc tiép hoic gian tiép thong qua bd truyén véi thiét bi day. N6 ding dé
truyén cong suat va mémen tr dong co chinh dén thiét bi ddy dong thoi nhan luc
day do chan vit truyén dén két ciu than tau, khic phuc sirc can cia mdi truong 1am
cho tau chuyén dong. Do tim quan trong ddi voi su hoat dong cua con tau nén doi
hoi trong qué trinh thiét ké, ché tao, lap rap phai c6 do chinh xac cao, vi nhing truc
trac nho & hé truc chan vit thudng phai tién hanh nhitng cdng viéc sira chira vb cling

phtec tap.
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Hé truc chan vit st dung trén tau ca ¢ nho nudc ta rat don gian, do budng
may duogc b tri vé phia sau dudi tau nén hé truc chi gdm hé truc chan vit va khép
ndi. Céc ching loai may thiy dugc st dung trén tau ca ¢& nho nudce ta chu yéu 1a
ngoai nhap, da phan la cia hing YANMAR nén thudng ¢ hé truc kém theo gom
chan vit, tryc chan vit, éng bao truc, 6 d& truc chan vit, bich néi va cum kin nudc.

+ Ong bao tryc va bac 16t tryc chan vit

Ong bao tryc chira cac gbi d& truc chan vit, nham bao vé truc, giit 6n dinh va
tang d6 ctmg vitng nho lién két chic chin voi vo tau va duge 1am tir dong, thép duc,
han hoic gang dic va gan chat véi két cau vo tu. Thudng trén tau cd ¢d nho ng
bao tryc gdm c6 hai phin: Phin than éng bao VA hai bich dng bao, hai mit bich
dugc lién két v6i hai dau than dng bao bang mdi ghép ren 1a noi dat hai bac 16t truc
chan vit.

Bac 16t truc chan vit & 6 d& phia lai ludn am viéc trong diéu kién khéc
nghiét, ludn chiu ap luc VA tai trong bd sung khi [am viéc. Vat liéu ché tao bac 16t
phai dam bao d6 tin cay khi lam viéc voi nude bién, c6 hé s ma sat nho nham dam
bao d6 tin cay cua hé truc khi lam viéc. Pbi voi tau c& ¢ nho hién nay nguoi ta
thudng str dung bac 16t bang gd hoic cao su va duge bdi tron bang nude bién.

+ Khép néi ding dé lién két cac phan tir cia hé truc chinh va truyén dong,
dan dong cac may mac phu... Ngoai ra n con duoc dung dé ghép cb dinh cac tryc.
Trén cac tau c& c& nho thi truc chan vit duoc ndi véi dong co bang bich roi hoac
khép ndi cacding, thuong ngudi ta ding khép néi cacdang dé khic phuc tac hai do
nhitng sai s6 khi lap dit ciing nhu do su bién dang cta vo va bé may gay nén.

+ Db voi cac tau ca vo gd hién nay ngudi ta thuong st dung chan vit 6
budc xo0dn ¢b dinh, 12 thiét bi truc tiép dap nudc dé truyén luc day cho truc chan vit.
NG ludn ludn 1am viéc trong diéu kién rat phuc tap, ciing mot IGc chiu nhiéu tmg luc
gay nén, bi an mon trong nudc bién va bi xdm thuc trong qué trinh 1am viéc, gay
mon canh, giam d6 bén, dong thoi giam hiéu suat chan vit. Vat liéu ding dé ché tao
chan vit thuong 1a déng thau, ddng mangan. S6 canh chan vit thuong 1a 3 hay 4

canh ddi véi tau ca ¢& nho
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> B tri hé dong luc va céac trang thiét bi phu
Céc trang thiét bi va su bé tri chung budng may trén tau c& ¢& nho nudc ta la
rat don gian: May chinh dugc chon khdng theo tinh toan, nhiéu khi sir dung lai may
cii, hé thdng thdng tin lién lac, may méc phuc vu khai thac va cac diéu kién an toan
cho ngu dan trén tau con nhiéu han ché, ...

+ Voi hé thdng nhién liéu cua tau ca cd cong suat nho tir (10 + 16)CV, thoi
gian chuyén bién tir (12 + 14) gio ding cho cac nghé nhu: Diang, pha xdc, manh...
thi khdng co két du trir nhién liéu ding cho chuyén bién ma thuong duoc dung
trong can va két truc nhat.

+ Vi tau c6 cong suat I6n hon thi cd két du trit nhién liéu va viéc chuyén
nhién liéu sang két truc nhat duoc thuc hién bang cach hat nhién liéu vao can roi
chuyén sang két truc nhat. Néu tau c6 cong suat va kich thudc 16n hon nira thi lap
dit hé thong chuyén nhién liéu bang bom tay. Dau bdi tron dugc chuaa trong can do
c6 sb luong it.

+ Thiét bi caa hé thong hat kho trén tau da sb 1a st dung bom hat khd do
dong co chinh lai. Budng may ¢ tau ca c& nho thuong cd két cau san phu dit bén
trén két duy trir nhién liéu nham tan dung dung tich thira. San phu ding dé dung cu
sinh hoat, dc qui, c4c thiét bi khéc, ...

+ May phat dién duogc bd tri bén phai hodc bén trai cua may chinh do dong
co phu lai hodc trich luc tir may chinh. Bom hat khd dugc bé tri ngay canh banh da
may chinh theo kiéu truyén dong dai, cac két nhién liéu duoc b tri hai bén man,
mdi bén duoc bd tri (2 + 3) két. Riéng két nhién liéu hang ngdy duoc dit cao hon
may chinh nham tao duoc thé ning I6n dé day nhién liéu tir két hang ngay dén bom
cao ap. Nhién liu tir két dy trir thuong ding bom dé dua dén két nhién liéu hing
ngay.

+ P6i voi nhitng dong co khai dong bang khi nén thi binh chua khi nén
duoc dat gan may chinh va sat man. Binh chira khi nén duoc giir chit nho cac dai
sat bao quanh bét chit vao tru chong cua cabin, duéi day binh dugc 16t miéng dém

bang cao su hodc céc vat lidu x6p khéc, may nén khi dugc dan dong doc lap. Trén
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cac dong co thay ¢& nho thuong bé tri van trich khong khi nén tir xy lanh s6 1 caa
dong co dé nap cho binh chira. Binh ctru hoa duoc dit gan cau thang.

+ D6i voi tau ca o nho thi hé truc ¢6 chiéu dai ngin nhit, két ciu don
gian, hau hét déu c6 don truc dé lam tiang d6 ctimg viing va da liy éng bao truc.

+ May phu: Trén tau ca c& nho, may phu ding dé din dong may phat dién
cua tram dién tau. Co nang cua may phu duoc bién thanh dién niang tai may phat
dién va théng qua bang phan phéi dién cung cap dién nang cho cac ho tiéu thu trén
tau, dam bao viéc dién khi hda cac ho tiéu thu o tat ca cac ché do lam viéc cia tau.
Méay phu dung trén tau 1a nhitng dong co Diesel so cap cao toc 4 ky, rat da dang vé
chung loai va c6 cong suat tly thudc vao kich thude tau nganh nghé khai thac.

Céc théng sb chinh cua dong co chinh - dong co phu duoc sir dung trén tau
ca vo gb danh bit xa bo khu vire Nha Trang (Khéanh Hoa) duoc gigi thiéu ¢ bang
thong ké 1.1.

Qua sé liéu thong ké & bang 1.1 caa 45 tau ca khu vuc Nha Trang c6 29 tau
dugc trang bi dong co phu chiém 64,4 % con lai 16 tau khong trang bi dong co phu
chiém 35,6%. Nhin chung trén tau ca hién nay phan Ién st dung dong co phu lai
may phét dién va ciing c6 mot sd tau sir dung cong suat dong co chinh lai may phat
dién. Nhing tau khéng sur dung déng co phu lai may phat dién thi sé¢ gap kho khan
trong llc dong co chinh gap su ¢6 nhu mat dién,...Con nhimg tau st dung dong co
phu lai may phét dién thi céng suat dong co phu duoc sir dung 16n hon cong suat
yéu cau cuia may phat dién.

1.3. Tinh hinh khai thac

Pé dam bao khai thac tau c6 hiéu qua, dong thoi dam bao an toan cho thuyén
vién ciing nhu cho tau, ngoai viéc dam bao céc tinh ning tau, trang bi day du cac
trang thiét bi thi con phu thudc vao nhiéu tinh hinh khai thac trén bién. Kha ning
khai thac t6t cta con tau trén bién cin phai dam bao tir khau dong méi, dén khau
cham soc, kiém tra va bao dudng trong qua trinh sir dung, ciing nhu trinh do nghiép
vu cia thuyén vién trén tdu va phai dam bao kha ning nhian dugc cac thong tin

trong qua trinh khai thac.
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Nhung trong thuc té khai thac caa tau ca, thuong gap nhitng vudng mic sau:

+ Tau dong méi khong theo thiét ké nén hd so phan may cua tau khong duoc
thiét lap, dung cu kiém tra khdng dy du, nén viéc xac dinh cac chi tiéu, thong sb
ctia dong co gap nhiéu kho khan.

+ Hau hét may chinh st dung trén tau 1a may cii ¢4 qua sir dung, khdng co tai
licu hudng din str dung, ddng thoi trinh d6 sir dung may cua ngudi van hanh con
han ché nén may chinh dé roi vao tinh trang lam viéc trong diéu kién qua tai, do d6
s& lam giam chi tiéu tin cay, d6 bén va tudi tho cia dong co. Do d6 khong tranh
khoi viéc dong co chinh bi hu hong trong qué trinh khai théc trén bién. Viéc may
chinh gip su ¢b trén bién s& rat nguy hiém cho con tu vi trén bién ludn c6 song
gi6, bdo t5. Pay Ia van dé ma ching ta can c¢6 nhimg bién phap giai quyét nhim han
ché dén muc thap nhét thiét hai vé nguoi va tai san. Trong thuc té, khi xay ra sy ¢b
& may chinh nguoi ta thuong nho tau ban kéo vé cang dé sira chira. Nhung do viéc
trang bi hé théng théng tin lién lac trén tau c& con nhiéu han ché, thudong kho ¢ thé
lién lac dugc trong diéu kién thoi tiét khong tt hodc néu lién lac duoc ciing trong
thoi gian lau. Do d6, doi hoi chling ta can ¢ nhitng bién phap khiac phuc chu dong
hon. Véi nhu cau thuc té trén, dé tai: “Nghién cru dé xuat giai phép tu ung cip
nang luong cho thiét bi day tir may phu trén tau c& ¢& nho” duoc thuc hién nhim
muc dich dam bao viéc cung cip niang lugng cho thiét bi day trong trudng hop dong
co chinh gap su ¢6 khi hoat dong trén bién dé giam thiéu thiét hai vé nhan mang va
tai san cua ngu dan.

1.3. Pdi twong va pham vi nghién ciru
1.3.1. Poi twong nghién cizu: Tau danh ca c& nho.
1.3.2. Pham vi nghién cizu: Str dung nang leong tir dong co phu cung cap cho thiét

bi day khi dong co chinh gip su cb.
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Chwong 2
CO SO CUA VAN PE SUDUNG NGUON NANG LUQONG
CUA PONG CO PHU CUNG CAP CHO THIET Bl PAY
TREN TAU CA CO NHO
2.1. Pic tinh ciia ddng co va dic tinh cia to hop tau
2.1.1. Pac tinh cua dong co

Trong diéu kién lam viéc nhét dinh, sy hoat dong cta dong co thé hién ra bén
ngoai bang cc chi tiéu va cac thdng sé cong tac. Khi cac chi tiéu va théng s nay
thay d6i c6 tinh qui luat theo su thay doi diéu kién lam viéc cua dong co dugc goi la
dac tinh lam viéc cua dong co.

NG6i mot cach tong quét, dic tinh dong co 1a khai niém ding dé chi su phu
thudc gitta cac chi tiéu, thdng sé cong tac caa dong co vao mot thdng sé nao do,
dugc biéu dién ¢ dang dai sb hay d6 thi (theo d6, ching ta c6 phuong trinh dic tinh
hay dudng dic tinh). Nhu vay, c6 thé ndi dic tinh 1a ham sé biéu thi méi quan hé
giita c4c chi tiéu, thdng sb cong tac vai mot thong sb nao do.

Vi ché d6 1am viéc cua dong co duge xac lap bai nhiéu théng sb chinh, nén
dic tinh cua dong co thé hién su tong hop cua nhimg ché do cing tén cua dong co.
bac tinh cta dong co dugc chia ra thanh:

- Pic tinh téc do.

- Bic tinh phu tai.

- bac tinh téng hop.

Pic tinh téc do biéu thi sy tap hop nhimg ché d6 téc d6 ma théng sé chinh
|4 tdc d6 quay cua dong co. NGi cach khac, dic tinh tdc d6 biéu thi sy phu thudc cua
cac thong sb nang luong, kinh té va van hanh vao tdc d6 quay cua dong co.

Pic tinh phy tai biéu thi sy tap hop nhimg ché d6 phu tai ¢ téc do quay
khong doi. Théng sé chinh cua dic tinh nay 1a phu tai caa dong co. N6i cach khac,
dic tinh phu tai biéu thi su phu thudc cua cac thong sé kinh té va van hanh vao phu

tai ciia dong co ¢ toc do quay khong doi cua truc.
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Pic tinh tong hop con dugc goi 1a dic tinh nhiéu chi tiéu, biéu thi su phu
thudc caa hai hay nhiéu thong sé vao mot thdng sé chinh (thdng thuong 1a toe do
quay) va duogc xay dung trén ciing mot hé truc toa do, cac thong sé khac nhau duoc
biéu dién bang cac duong cing gié tri. Pic tinh nay cho phép ciing mot Iic xac dinh
duoc gia tri cua nhiéu théng sd.

Dic tinh téc d6 duoc chia ra thanh:

+ Bic tinh ngoai.

+ Bac tinh gigi han phu tai.

Pic tinh ngoai biéu thi su phu thudc cua céc thong sb nang lugng, kinh té va
van hanh vao tdc do quay cua truc tai vi tri khéng d6i cia co cdu diéu chinh luong
cap nhién liéu cho dong co (thanh rang bom cao &p).

Dic tinh gi¢i han phu tai biéu thi méi quan hé caa c&c chi tiéu co ban cua
dong co v6i tée do quay cua nd trong diéu kién giit nguyén phu tai co va phu tai
nhiét.

Nhiing dac tinh khai thdc co ban cia dong co Diesel tau thay ndi chung la
dac tinh ngoai, dac tinh chan vit, dac tinh gidi han phu tai va dac tinh phu tai. Cac
duong dac tinh nay thu dugc khi thir nghiém déng co trén bé thir hay trén tau khi
thir nghiém ky thuat va khi giao nhan déng co. Nhiing déc tinh nay duoc ghi lai
trong Iy lich dong co. D6 la nhimng tai liéu cha yéu néi 1én su thay dbi caa cac chi
tidu, thong sé cong tac khi dong co 1am viéc. Mat khac, ching con cho phép danh
gia kha nang 1am viéc cua hé théng phuc vu né. So sanh nhing sé liéu co6 trong ly
lich v&i nhitng s6 liéu thu dwoc trong qua trinh khai thac dong co s& dé dang lua
chon ché do 1am viéc hop Iy cia dong co va danh gia twong ddi chinh xéc tinh trang
ky thuat ctia cac bo phan ciing nhu c4c chi tiét caa hé thong.

O tau c& ¢& nho, hé dong luc &p dung truyén dong co khi voi chan vit dinh

budc nén dic tinh dong co dugc str dung 1a dic tinh tée do (hinh 2.1)
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Ne
Nen

0

Hinh 2.1. Pdc tinh toc do cia dong co Diesel xdy dung theo cong sudt

1. Pic tinh ngodi cdng suat cuc dai;

2. Pic tinh ngoai cdng suat dinh mirc;

3. Dic tinh van hanh;

4. Pac tinh gidi han phu tai theo phu tai co;

5. Pic tinh gidi han phu tai theo theo phu tai nhiét (d6i véi dong co ting ap);
6. Dac tinh chéan vit;

7. Bac tinh cong suit nho nhét, 1am viéc 1au dai;

8. Pic tinh diéu tdc.

Ngoai nhitng dic tinh néu trén, trong thuc té ché tao dong co con cd dic tinh
diéu chinh. Pic tinh diéu chinh néu Ién su phu thudc caa nhitng théng s6 riéng cua
dong co vao goc phun sém nhién liéu, pha phan phdi khi, 4p suat phun, &p suat tang
&p, su bd tri voi phun trong budng dét,... Pic tinh diéu chinh tuy khéng phai 1a dic
tinh khai thac nhung nd anh huong khdng nho dén cac dic tinh khai thac. Néu dic
tinh diéu chinh cta dong co bi thay doi s& kéo theo su thay d6i caa cac dic tinh khai
thac cua dong co dy.

Céc dic tinh caa dong co thé hién tuong ddi chinh xac, day du kha nang lam
viéc cua nd. Viéc nghién ctru qui luat bién thién caa chiing cho phép danh gia su
thay d6i vé sb luong ciing nhu Vé chat luong cua céc thong s6 chu yéu cua dong co.

Ngoai dic tinh toc do dé tai ndy con nghién ctu hai dic tinh lién quan d6 1a dic tinh
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phu tai va dic tinh chan vit. Trong d6 dic tinh chan vit duge thé hién trong phan
2.1.2).
» Dac tinh phu tai
Su phu thudc cta cac chi tiéu co ban cta dong co vao phu tai (Ne, Me hodc pe) khi
tdc do quay khdng doi (n = const) goi la dic tinh phu tai. (hinh 2.2)

8

/) P.(M., N.)
Hinh 2.2. Dac tinh phu tdi

Khi n = const, cac gié tri cong suat c6 ich Ne, mémen c6 ich Me, hoic &p suét
c6 ich binh quan pe tang theo ty 1¢ giéng nhau va xac dinh phuy tai dong co.

bac tinh phu tai thuong st dung cho cdc loai dong co Diesel lai may phat
dién, may bom, may nén,... hoic dong co chinh dat trong hé dong luc truyén dong
dién xoay chiéu (dong co chinh voi truyén dong dién). Vi vay, trong thuc té khai
thac dac tinh phu tai ciia dong co thuong ding o toc d6 quay dinh mic n, = n, =
const . Tuy nhién Gia tri n . ciing thay doi cht it so véi toc d6 quay dinh murc dé
phU hop véi su ting giam cua phu tai bén ngoai. Bé duy tri tbc do quay 6n dinh, bo
diéu tdc s& kéo thanh ring nhién liéu cia bom cao ap dé cung cip nhién liéu phu
hop v&i yéu cau cuaa tai bén ngoai.

Viéc nghién ctru nhimg qui luat thay doi caa dic tinh phuy tai cho phép danh
gia vé tinh kinh té, vé nhitng dic diém lam viéc cia dong co, Vé sy thay doi gié tri
cta nhimg thong s6 dong co ¢ tat ca cac ché do phu tai, tir ché a6 khong tai pe= 0

cho dén ché @6 phu tai dinh murc pen.
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Dic diém cua dic tinh phu tai 12 khi n = const thi cong suit ton that co gidi
Nm V& 4p suat ton that co gigi Pm hau nhu khong thay déi o tit ca cac ché do khai
thac.
Nm (Mm, pm) = const khi n =const.
CAc gia tri Nm (Mm, pm) khdng doi xac dinh sy phu thudc cua Ni (Mi, dén pi)
vao phu tai ¢ dang duong thang song song vai Ne (Me, pe)
2.1.2. Pic tinh td hop tau
1. Piéu kién phdi hop giira may, than tau va chan vit
Ta d3 biét, cong suit dong co chinh duogc xac dinh phu thudc vao toc do
tau, strc can than tau khi chuyén dong trong nudc voi te do da cho. Bé nang cao
hiéu qua kinh té cua tau, trudc tién, khi thiét ké phai dam bao su phi hop giira cac
thanh phan cua lién hop tau, trong qua trinh khai thac phai xac dinh duoc ché do
lam viéc, danh gia n6 va hra chon ché 1am viéc hop ly.
Pic tinh ciia cac thanh phan caa lién hop tau nhu sau:
Strc can cua tau khi chuyén dong trong nudc véi toe do V 1a mot ham s caa
téc do: R =f(V)
R
R=F(V)

Hinh 2.3. Bac tinh than tau.
Ta thdy rang, néu toc do cua tau ting I&n thi sic can cua tau ting 1én nhanh

hon.



-22 -

M&i quan hé giira strc can va toc d6 tau chinh Ia dic tinh cua than tau.
Pé tau chuyén dong véi toe do V khdng thay ddi thi chan vit phai tao ra hre
day P can bang véi stic can R.
Do anh huong cua than tau khi chan vit lam viéc sau dudi tau (hé sb dong
hit) nén luc day c6 ich caa chan vit Pe nhé hon lyc day P do chan vit tao ra.
TacoPe=R
Vi Pe = (1 - )P
Trong d6: t 1a hé sé dong hit.
Luc day va mémen caa chan vit duoc tinh theo cdng thirc:
P = p.Ki.nw?.D*
M = p.Kanw?D®
Trong do:
Ki: Hé s6 luc day.
Kz: Hé s6 moémen.
nev: Toc d6 quay caa chan vit.
D: Buong kinh cua chén vit.
p: Mat d6 nude bién.
Cong suit cia chan vit trong nudc ty do duge tinh theo cong thirc:
Np = 21p.K2.n°D°
Céc gia tri cia hec diy va mdmen do chan vit tao ra ciing nhu cong suat yéu
cau c6 thé xac dinh dugc dua vao dic tinh thay dong caa chan vit ¢d dang nhu hinh
2.4
Tur 6, ta c6 thé tinh duoc cong suét kéo theo cong thuc.
Nr = RV
Cong suat cia chan vit trong nudce tu do con dugc tinh theo cong suat kéo
N R
Ny

Trong do:

n,: Hiéu sut chan vit 1am viéc trong nuée tu do.
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1, : Hé s anh huéng caa than tau.

K1, 10k2
08 [N /\\
0% = // \
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02 04 06 08 10 12 ‘cd 14

Hinh 2.4. Dac tinh thuiy déng cia chan vit
Trén dé biéu dién su phu thuoc trén cdc dai luong: Hé 56 luc dcfy K, hé s6 mémen
Kz, hiéu sudt ciia chdn vit trong nude ti do 1 o va budc trugt tuong doi A 0
Néu coi su khdng déu cua trudng toc 6 dong nudc sau dudi tau anh hudng
khéng I6n dén su 1am viéc cia chan vit thi cdng suat ddy cua chan vit tai ddu mat
truc chan vit (sau dudi tau) chinh bing cdng suat chan vit trong nudce tu do.
No=N_ (ving=1)

Trong do:
Tir day ta cd thé viét la:
Nb= Ne
nk.np
Hay: No = Ne
Mo

Trong do:
No=M,-M, Hiéu suat dong lyc hoic hidu sut day cua chan vit khi
lam viéc vai than tau.

Khi d6 cong suat yéu cau cua dong co chinh 1a:
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ND

N b
nt 'nhs 77 mt

eycdc —

Trong do:

1, : Hiéu suat duong tryc.

n,, : Hiéu suat hop so.

n,,. Hiéu suat mdi truong.
Do do:
Neyie = 27PKoN°D”

T M st

Trong thuc t& Ko thay ddi theo toc do quay cua dong co va tdc do tu nén

nguoi ta biéu dién dic tinh chan vit cua t6 hop tau ¢ dang Ne = C.n”*.

5
Tai mét didu kién chay tau nhat dinh, thi 27X2D" thay déi khong dang ké
nkntnhsnmt

270K, D° - C
nkntnhsnmt

nén ta xem = const thi ta c6 thé viét dugc Ne= C.n°va day chinh Ia

dang cua dic tinh chan vit caa to hop tau.

Trong diéu kién khai thac, dong co c6 thé 1am viéc qué tai nén khi thiét ké
nguoi ta sir dung hé sé du trir cong suat (Ka) dé lya chon dong co nham tranh qua
tai cho dong co.

Ne = Neycde. Kt

Trong do:

Ka: Hé s6 du trit cong suat.

Ne
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Hinh 2.5. dac tinh chan vit

Cong suat yéu cau cua dong co theo the do quay duoc biéu dién trén hinh
2.5. D6 1a dic tinh chan vit cua td hop than tau chan vit.

Tu hinh 2.5 ta dung thém duong dac tinh ngoai cia dong co chinh thi s€ ¢
dugc diém phéi phop lam viéc gitra t6 hop Pong co chinh - Than tau — Chan vit
(hinh 2.6). Hay diém K xac dinh ché d6 1am viéc cua lién hop tau (Pong co chinh —
Thén tau — Chan vit).

Viéc nghién ctru sy phéi hop, 1am viéc gitta May - Than tau - Chan trong cac
diéu kién khai thac khac nhau thuong c6 y nghia 16n trong viéc lwa chon ché d6 hop

ly trong timg truong hop cu thé.

Ne
Nn Ne (ha = han)
K
s
‘étfl
0 Iln n

Hinh 2.6. Sw phdi hop 1am viéc Giita Mdy - V6 - Chan vit trong diéu Kién chay tau
nhdt dinh
2. Sw phéi hgp 1am vige giira My - Vé - Chan vit dinh buéc
Chan vit dinh budc duoc st dung rong réi trén cac tau ca ¢& nho vi cé nhiéu
uu diém. Do dong co chinh c6 téc do quay cao, diéu kién 1am viéc caa tau thay doi
nén phuong thic truyén dong trén cac tau ca hién nay la truyén dong gian tiép, véi
muc dich tao ra mémen sau bo truyén phd hop v6i mdmen yéu ciu cia chan vit.

Trong nhitng trudng hop nhu vay, viéc xac dinh cac thdng sé lam viéc hop ly cua
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dong co 14 rat quan trong, nd s& dam bao an toan, tin cay cho hé dong lyc va con
tau.

Pé dam bao an toan cho dong co chinh, ching ta thuong sir dung cong suat
phét ra caa dong co nho hon cdng suit dinh mirc, va phan cong suat dy trir con lai
ding dé khic phuc khi phuy tai ting bat thuong nhiam tranh qua tai cho dong co.

Do d6, diém phdi hop 1am viéc gitta may va chan vit thuong la diém K. Gia
tri cong suat phat ra tai diém K thudng nam trong khoang sau:

N« = ( 0,85:0,95).Nx
Va hé sé e = (0,85:0,95) duoc goi 1a hé s6 giam cong suat. Con mdmen va

téc do quay tai K xac dinh theo cong thuc:

Ci C:

Nel -

|
12,

0 #n n

Hinh 2.7. Su phdi hop 1am Viéc giita mdy va chan Vit khi déng co trang bi bé
diéu téc mét ché do.
Nhu vay, trong diéu kién khai thac cua tau, ta c6 thé thay doi diém phdi hop
lam viéc caa dong co va chan vit bang cach thay d6i tay ga dé c6 dugc téc do tau
phu hop véi diéu kién khai thac khac nhau nhu khi tinh trang k§ thuat cau May - Vo

- Chan vit xau, khi mot vai xylanh bi hong héc, khi diéu dong tau ra vao cang, vo
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tau va chan vit sau mot thoi gian lam viéc dudi tac dung cia méi trudng ngoai an
mon, bam ban, ciing nhu c4c luc udn, xoan Ién vo tau lam cho ching bi thay doi
tinh trang ky thuat.

Cé4c nguyén nhan lam thay d6i tinh trang ki thuat cta than tau va chan vit
gom c6: Vo tau bi réu, ha bam, canh chan vit bi bién dang, canh chan vit bi ha ri hay
an mon, vo tau cd thé bi udn, xoan 1am thay d6i, bién dang phan chim dudi nudec.
Do dong co ¢ trang bi bo diéu tdc, nén khi diéu kién chay tau thay doi thi dong co
chinh s& lam viéc theo dac tinh diéu téc.

Thue t khai thac hé dong luc tau thuy cho thiy didu kién khai thac thay dbi
rat da dang, cac qua trinh thay d6i xay ra dong thoi, lién tuc hoic gian doan. Do
vay, trong qué trinh khai thac chdng ta phai c6 nhimg tac dong nhat dinh dén dong
co voi muc dich dam bao cho dong co 1am viéc an toan, tin cdy, dat hiéu qua kinh té
cao.

Céc dic tinh trén hinh 2.7 gém co:

Puong 0 - C,: Pac tinh chén vit khi suc can tang (nang thuy dong).

Puong 0 - C,: Dic tinh chan vit & ché d6 tinh toan (ché do ph hop).

Puong 0 - C,: Pic tinh chan vit & ché do nhe thuy dong (sirc can giam do
tau chay xudi song, gio).

buong 1: Pac tinh ngoai dinh mirc ctia dong co (ha = han).

Pudng 2: Dic tinh diéu toc.

Puong 3: Bic tinh gidi han cng suat theo mdmen.

Khi ché @6 1am viéc dam bao sy phi hop gitta May - Vo - Chan vit (dic tinh
chan vit 1a duong 0 - C, thi diém lam viéc 12 K, ltc nay dic tinh dong co 1a duong 1

Khi tau chay xudi s6ng, xudi gi6 (st can giam) thi diéu kién 1am viéc thuan
loi (ddc tinh chan vi 12 dudong 0 - C,). Diém lam viéc 1a K, lic nay dic tinh dong
co la duong 1-2 (nho tac dong cua bo diéu tée 1am giam lwong nhién liéu cip cho

dong co).
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Khi tau chay nguoc song, ngugc gio (st can tang) thi diéu kién 1am viéc bat
loi (ddc tinh chan vit 1a duong 0 - C,). Piém lam viéc 1a K, lic ndy dic tinh dong
co la duong 1-1.

Thong thuong, trén cac dong co thuy déu duogc trang bi bo diéu tée nhiéu ché
d6 nén khi diéu kién chay tau thay doi, ta c6 thé diéu chinh cho dong co chinh lam

viéc & ché do mong mudn (hinh 2.8).

. 1
0 nzg ny n9) g

Hinh 2.8 (a) Hinh 2.8 (b)
Hinh 2.8 (a) Pdng co chinh 1am viée theo ddc tinh ngoai cdng sudt dinh mitc (ha =
h ) itng Vdi cac ché dg chay tau khac nhau.
Hinh 2.8 (b) Péng co chinh 1am viéc dam bdo khong bi qué tdi vé co iing Vi cac
ché do chay tau khac nhau.

Khi diéu kién khai thac khac nhau, vi du tng Véi cac duong dic tinh chan
vit Co, C1, C2. Néu dong co trang bi bo diéu tdc nhiéu ché do, khi diéu khién tay ga
& nhitng Vi tri nhat dinh thi khi tai ngoai thay dbi thi bo diéu tdc s& cd nhimg tac
dong nhat dinh vao co ciu diéu chinh luong cap nhién liéu cua cac bom cao 4p (tac

dong tang hodc giam lrong cip theo dic tinh cia bo diéu téc) va diém lam viéc
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twong ung s& 1a Po, P1, P2 (Ko, K1, K2 twong tng véi cac toc do quay n.,, Ng,, N,
(n,, n,, n,) dé duy tri sy 1am viéc cia dong co, dap ing yéu cau cua phu tai ngoai.

Trén tau c4 c& nho chan vi sir dung 1a chan vit c6 bude xoan khdng do6i va
dong co chinh ludn duogc trang bi bo diéu tdc nhiéu ché 6 nén co thé diéu khién
thay d6i toc d6 quay phu hop véi yéu cau chay tau ciing nhu duy tri tc d6 quay cua
chan vit & ché &6 mong muén.

Ngoai ra, trén hé dong hrc tau c6 trang bi bo truyén giam téc nhiéu cap da
tao diéu kién nang cao dugc kha ning lam viéc caa dong co, khai thac hét cong suat
cua dong co, tang tinh an toan, tin cay va kéo dai tudi tho cua dong co
2.2. Kha ning sir dung ngudn niing lwong ciia dong co phu dé lai chan vit

Trong qué trinh hoat dong khai thac, tau thuong lam viéc trong diéu rat khic
nghiét. Do d96, viéc dong co chinh bi hu hong trong qua trinh hoat dong khai théc la
rat dé xay ra. Trong treong hop dong co chinh gip su ¢d, liéu ching ta co thé sir
dung nguén nang luong dong co phu sin c6 trén tau dé lai chan vit véi véan toc chay
tau thip dé dua tau vé noi an toan. Pay la van dé can tap trung nghién ciu va &p
dung vao thuc té nham tranh nhiing thiét hai 16n vé ngudi va tai san caa ngu dan.
2.2.1. Strc can than tau

Strc can than tau 12 mot ham theo téc d6 chay tau va cdng suat cia dong co
duoc x4c dinh phu thudc vao van tde tau V, st can than tau R.

Taco R =1(V)

D%

LZ

AVA

R=& Q.5+ 1,45(2 - %)5 .

Dua vao dudng cong sirc can (¢ hinh 2.2). Ta thay khi ta thiy khi van tc tau
giam thi sttc can than tau giam rat nhanh, do d6 cdng suat yéu cau cua dong co lai
chan vit ciing giam rat nhanh (vi c6ng suat yéu cau cua dong co phu thudc vao sirc
can than tau).

2.2.2. Cong suét

Cong suat 1a mot ham cua toc d6 quay.
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Sy bién d6i cdng suat dong co lai chan vit phu thudc vao téc d6 quay duoc
xac dinh theo cong thic:
Ne =C.n*
Trong do:
- x: Hé s6 phu thudc vao két cdu vo tau va trang tri hé dong luc.
- C: Hang s6 phu thudc vao két cau vo tau, chan vit va cac diéu kién
khai thac.
Theo két qua thi nghiém cho thay, véi dai da sé tau hoat dong doc lap nhu;
tau bién, tau sdng thi gia tri x = 3.
Vay Ne = C.n°(**) (xem hinh 2.5)
Do tdc d6 chay tau ty 1¢ thuan véi tée do quay cua chan vit nén co thé coi:
N, = B.V?3(***) (xem hinh 2.9)
Trong d6: B ciing 1a hang s6
Dua vao phuong trinh (*#x*) ta thdy Ne 1a ham bac ba theo bién V. Do d6 khi
V tang 1&n thi Ne tang Ién rat nhanh va ngugc lai khi V giam thi Ne giam rat nhanh.
Tur nhimg VAn d& néu trén, ta thiy: Khi tau chay véi van téc cham thi cong
Suét yéu cau sé rat nho. Do d6, xét theo yéu cau vé cong suat rat co kha nang co thé
st dung cOng suat cia dong co phu sin cd trén tau dé lai chan vit trong trudong hop

dong co chinh gap su cd.

Ne
Ne=B.v>

0 14
Hinh 2.9. D6 thi biéu dién moi quan hé giita cong sudt Ne VA Vdn téc V
Nhung do dong co phu duoc trang bj bo diéu téc mot ché do, nén khi duoc

bd tri lai chan vit trong trudng hop dong co chinh gip su ¢6 né s& lam viéc theo dic
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tinh diéu toc khi diéu kién chay tau thay dbi nhu hinh 2.7. Vi vay dong co phu lam
viéc can c6 nang luong duy trir dé tranh qué tai khi gap diéu kién chay tau khd khan

hon.
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Chuong |11
GIAI PHAP SU DUNG NGUON NANG LUQNG CUA PONG

CO PHU CUNG CAP CHO THIET BI PAY KHI PONG CO
CHINH GAP SU CO

Pé sir dung cong suit ciia dong co phu lai chan vit trong truong hop dong co
chinh gdp su ¢6 can giai quyét nhitng van dé sau:

- Tdc @6 chay tau can dat khi sir dung dong co phu lai chan vit.

- Cong suat doi hoi va tée do quay chan vit teong tng.

- Chon dong co phu (cong suat phi hop véi yéu cau).

- Phuong &n truyén dong va cach b tri.
3.1. Toc dd ciia tau can dat va cong suat yéu ciu ciia chan vit khi sir dung dong
co phu lai chén vit (chay véi van toc s cd)
3.1.1. Téc dd dé xuat khi sir dung dong co phu lai chén vit

Trong qua trinh hoat dong khai théc ciia tau ca trén bién. Trong truong hop
xay ra su ¢b & may chinh (hu hong), néu nghién ctru sir dung niang luong cua dong
co phu lai chan vit nhaim chu dong dwa tau V& noi trd ngu an toan, thi trudce tién ta
phai lra chon vén tdc chay tau trong trudng hop ndy, nham xac dinh cong suét yéu
cau d6i voi dong co phu va tir @6 chon dong co phu va dé xuat phuong phap truyén
dong va cach bé tri... Néu chon ché @6 tau chay nhanh (trong truong hop sir dung
dong co phu lai chan vit) thi cong suat yéu cau cua dong co phu qué Ion (theo cong
thire 3.3), nhung néu tau chay véi van toc qua thap thi tau chay vé noi an toan trong
thoi gian rat 1au, do d6 néu gap diéu kién thoi tiét khdng thuan loi nhu: Nguge song,
ngugc gid, bdo td s& rat nguy hiém cho tau va cac thuyén vién trén tau.

Do d6, néu st dung nang leong may phu lai chan vit can dat van téc thoa
man tinh an toan cua tau.

Viéc lwa chon gié tri van téc cho tau khi sir dung dong co phu chi mang tinh

minh hoa cho giai phap trong dé tai, con trong thiét ké tinh toan cu thé dé &p dung
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vao thuc t& chlng ta cin nghién ciru sdu hon vé van toc tau dé xuat khi dong co
chinh gip su cd.

Qua tim hiéu thuc t& mot sb tau danh bt c& ¢ nhé xa bo & khu vuc Nha
Trang ta thdy: Van téc hang hai tu do cia tu dat khoang (8+10) hl/h (v&i tau co
chiéu dai tir (16+19)m). Do d6, trong tinh toan cua dé tai nay, ta chon van tdc chay
tau khi st dung dong co phu lai chan vit trong truong hop gip su ¢b & dong co
chinh la:

V2 = 50%V1

Véi V2 = 50%V: thi ta cd \\i—z = 0.5, khi @6 cong suat yéu cau cua dong co
1

phu theo cdng thire 3.3 ciing rat nho va thoi gian chay tau vé noi an toan khéng lau
lim (khoang bang 2 lan khi str dung dong co chinh).
3.1.2. Cong suét yéu ciu ciia chan vit d6i véi dong co khi chay tau véi vén téc
sw ¢b (V2) (chua tinh dén hiéu sudt bo truyén tir mday phu dén hé truc va hé sé duw
tri nang luong cho mdy phu lai chan vit).

Theo dic tinh chan vit caa tau ta cd: Su bién doi cong suat cua dong co lai

chan vit phy thudc vao van téc tau 1a ham cé dang;

Ne =B.V?
Khi tau chay voi van toc hang hai ty do (déng co chinh) ta co:
Net = B1.V? (3.1)

Khi tau chay véi véan toc su ¢6 ta co:

Nez = B2.V/? (3.2)

Khi x4c dinh cong suat yéu cau cia dong co phu khi chay véi van téc su cd,
ta xem cac diéu kién hoat dong cua tau 1a gidng nhau so véi khi st dung dong co
chinh. Do dé:

B:1 = B2=B = const
Chia phuong trinh (3.2) cho phuong trinh (3.1) ta duoc:

NeZ - BZ'\/23
N, B,V
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Do: B,= B,

Vv
= Ne2: (V_Z)S'Nel

1

1
:(Z_)S'Nel
Nl
=— (33
= (9

Trong do:
- Ne2: CONg suat dong co phu khi tau chay véi van toc su co.
- Ne1: COng suat dong co chinh khi tau chay véi van téc V.
- V1 : Van tdc hang hai ty do cua tau khi st dung dong co chinh.
- V2 : Van tdc dé xuat khi str dung dong co phu (V, =50%V,)

Tir phuong trinh (3.3), ta thay véi timg tau cu thé thi Nez s& duoc x4c dinh va
tir 46 ta lya chon dong co phu cho tau sau khi d tinh dén hiéu suat bo truyén dong
tir dong co phu dén truc chan vit, hé sé du trir va téng cong suit cia may phét dién
do dong co phu lai.

3.2. Pic diém ché @9 1am viéc ciia dong co chinh va ddng co phu
3.2.1. Pic diém ché @9 1am viéc ciia dong co chinh

a). Pac diém moi truong:

Pong co chinh 1am viéc trong diéu kién mdi truong rat khdng co loi cho su
hoat dong cua dong co: Budng may am thap, dat nam sau bén trong budng may nén
khéng cd gi6 thdi vao lam méat, nhiét @6 moi truong 1am viéc cia dong co chinh
tuong d6i cao, sy an mOn va bam ban bé mit than tau va chan vit... Véi diéu kién
lam viéc nhu vay s& anh huong rat Ion dén qua trinh 1am viéc cua dong co chinh.

Pong co chinh c6 dic diém quan trong khi lam viéc voi to hop Than tau —
Chan vit 1a ¢ kha nang thay doi tbc do quay phd hop voi yéu cu cua tai ngoai khi
diéu kién khai thac thay d6i (xem hinh 2.8a).

Trong diéu kién khai thac khac nhau, ta c6 cac duong dic tinh chan vit Co,

C1, C2 bang cach tac dong diéu khién vi tri tay ga thich hop s& dugc diém phéi hop
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cong tac gitra dong co va chan vit 12 K, K1, Kz, Tai cac diém phdi hop cong tac khac
nhau céc thdng s6 cong tac ciia dong co ciing S& thay doi.

Tir hinh 2.8a cho thay: Gia st ban dau diém phdi hop cong tac giita may
va chan vit 1a K thi khi diéu kién khai thac thay d6i sang Ci ( diéu kién lam viéc kho
khan hon) bang cach diéu chinh lrong cAp nhiéu lidéu cho dong co s& nhan duoc
diém phdi hop cong tac giita dong co chinh va chan vit 1a P,. Tai P, cong suat va
téc d6 quay cua dong co giam. VAy, dong co o thé thay ddi toe do quay trén mot
day téc d6 ndo dé (...n1...n2...). Do cbng suat giam toc do6 tau ciing giam di mot it.
3.2.2. Pic diém ché d 1am viéc ciia dong co phu

Pong co phu trén tu ca ¢ nho dugc st dung dé lai may phét dién,
(thuong 1 dién xoay chiéu) nham cung cip dién nang cho cac ho tiéu thu dién trén
tau. Nhin chung, cong suat caa cac ho tiéu thu dién xoay chiéu trén tau ca 1a khong
nhiéu.

Thong sb cac phu tai dién thuong la:

Pén pha khoang 2 dén, cong suat mdi dén khoang 0,25(kW).

May dién hang hai 1 cai, cong suat mdi cai khoang 0,05(kW).

Pén hang hai khoang 12 céi, cong suat mdi cai khoang 0,03(kW).

Pén sinh hoat khoang 4 ci, cong suat mdi cai khoang 0,075(kW).

Coi cong suat khoang 0,2(kW).

Bom hut kho, cong suat khoang 1,5(KW).

Dua vao bang 1.1 ta thdy: Thuong cong suat dong co phu & trén tau I6n
hon nhiéu so véi céng suat yéu cau caa cac ho tiéu thy va dong co phu thuong lam
viéc véi ché do khdng day tai.

Pic diém cua dong co phu 1a ludn 1am viéc & mot toc do quay khdng doi,
nghia 14 dong co 1am viéc theo dic tinh diéu tbc mot ché do (dong co duge trang bi

bo diéu téc mot ché do).
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Ne

0 n=const n
n

Hinh 3.2. Dac tinh dong co phu khi lam viéc véi chan vit

Tir hinh 3.1 ta thay: Trong diéu kién tai cua dong co thay doi (ting Ién) tir
Co sang C1 ta thdy diém phéi hop 1am viéc caa Pong co - Tai sé thay doi tir Ko sang
K1 va cdng suat caa dong co phu tang Ién tr No sang Ni. Khi 6 dong co phai tu
dong cung cap nhién liéu dé duy tri toc d6 quay cua dong co. Do do khi chon cong
suat cho dong co phuy ta phai tinh dén lwong du trit cdng suat dé dé phong khi tai
tang I&n, nham bao vé dong co khdng bi qua tai va tang tudi tho cua dong co.
3.3. Chon loai truyén dong tir dong co phu dén thiét bj diy

Khi sir dung nang luong cia dong co phu dé lai chan vit, do tbc do quay
ctiia dong co phu 1a rat I6n trong khi toc d6 quay yéu cau cua chan vit nho. Do do,
doi hoi phai c6 hop sé dé 1am giam tdc d6 quay chan vit theo yéu cau vé mémen cua
chan vit.

Pé truyén duoc cdng suat tir dong co phu dén hé truc chan vit doi hoi phai
c6 bo truyén thich hop.

Trong thiét bi nang luong tau thuy, nguoi ta thudng ding cac loai truyén
dong sau: Truyén dong co khi, truyén dong dién, truyén dong thuy luc.

Trong d6, truyén dong co khi duoc sir dung nhiéu hon ca vi truyén dong

dién, thay luc doi hoi rat phac tap khi tinh toan, ché tao, lap rép va nguoi sir dung



-37-

phai c6 trinh d6 cao. Trén tau c4, da sé 1a ngu dan khong qua truong 6p dio tao vé
chuy&n mon nén viéc sir dung cac loai truyén dong dién, thay hec, 1a rat khd khan.
Do d6, ta chon truyén dong co khi dé truyén cong suat tir dong co phu dén truc chan
Vit.

Mot sb loai truyén dong co khi trong ché tao may: Truyén dong banh ma
sét, truyén dong banh rang, truyén dong truc vit, truyén dong xich, truyén dong dai,
truyén dong vit — dai dc.

Qua tim hiéu vé uu, nhuoc diém cua cac loai loai truyén dong trén, ta chon
bo truyén dong béanh rang két hop véi bo truyén dai thang, vi bo truyén dai thang c6
mét s6 uu diém phu hop Véi viée sir dung truyén dong trong trudng hop nay:

+ Lam viéc ém, khdng on.
+ Giir dugc an toan cho cac chi tiét may khac khi bi qua tai (do sy truot
dai).
+ Két cau don gian, gia thanh re.
+ Hiéu suat twong d6i cao n = (0.92+0.97).
Tuy bo truyén dong dai ton tai mot s6 nhugc diém:
+ Kich thudc bo truyén I6n so véi cac loai truyén dong khac.
+ Ty s6 truyén khdng on dinh Vi ¢6 su truot dan hdi cua dai.
+ Luc tac dung Ién truc va 6 16n do cing dai.
+ Tudi tho thap khi 1am viéc voi toe do cao.
Nhung c4c nhuoc diém trén khéng anh huong lén dén b truyén trong

truong hop ndy, vi bo truyén chi lam viéc trong nhiing trudng hop dong co chinh
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Hinh 3.3. Mgt mé hinh bg truyén déng dai thang
3.4. Ché dd 1am viéc cia ddng co phu khi cip ning hrong cho thiét bi diy va
yéu ciu vé cong suit ciia dong co.
3.4.1. Ché @9 1am viéc ciia dong co phu khi cip ning lugng cho thiét bi day.

Khi dong co phu cung cip nang lugng cho thiét bi day (dé lai tau chay vé
noi an toan) thi ngoai ché do l1am viéc gidng nhu ché @6 1am viéc cua dong co chinh
khi chay tau, dong co phu can cung cip co nang cho may phat dién nham cung cap
dién ning cho cac ho tiéu thu dién xoay chiéu can thiét (cac ho tiéu thu dién mot
chiéu thi st dung binh c qui), mot phan cdng suét tiéu hao qua bd truyén dong dai
va qua hop s6 cua dong co phu.

Qua tim hiéu ngu trudng cua tau c& danh bit xa bo ¢ nudc ta, khoang céch
tir cang c& dén ngu trudong khoang (180+220) HI. Do d6, khi dong co phu cung cap
nang luong cho thiét bi day dé lai tu chay véi van toc sy cd (V,= 4HI/h) doi hoi
dong co phu phai 1am viéc lién tuc trong nhiéu ngay [khoang (45+50) gio]. Trong
diéu kién 1am viéc nhu thé, doi hoi dong co phu phai cd do bén va d6 tin cay cao, co
phan ning luong du trix phong khi gip diéu kién thoi tiét xau nhu ngugc song,
nguoc gio,...nham dam bao tudi tho va tranh qué tai cho dong co.

3.4.2. Y&u ciu vé cong suit ciia dong co phu

Viéc xac dinh cdng suat yéu ciu cua dong co phu (c6 tinh dén cong suat
tiéu hao qua bo truyén dong dai, hop sb, nang luong du trit) nham muc dich dé xuat
cong suat dong co phu phi hop véi yéu cau trén

Tir cng suat yéu cau cua chan vit ddi véi dong co phu (muc 3.1).

Ta co:

\
N. = ()" N,

\
Ta c6: COng suat yéu cau d6i v4i dong co phu khi tinh dén cong suat tiéu
hao qua bo truyén dong dai, hop s6 va niang luong du trix 13:
Ne2
Ths Mg

N, = (

ph

'Kdt+ Nemphd)



-39-

Trong do:
N ,,- COng suét y&u cau cua dong co phu.
N, - Hiéu suat caa hop sé dong co phu.
n,4- Hiéu suat bo truyén dong dai.
N oong - CONG SUat May phét dién do may phu lai
K, - Hé sb du trir cong Suat.

Tu N, ta chon dong co phu cho tau.

Gia str ta chon duoc dong co phu c6 cdng suat Naph (Nnph = Npn) ¢6 toe do
quay n .

* Xdc dinh toc do quay Ny Cua chdn vit kKhi sir dung dong co phy lai
chan vit

Ta c6 quan hé gitra cong suat va toc do

N=C.n’
Khi str dung dong co chinh lai chan vit ta co:
N.=C,.nd (3.4)
Khi str dung dong co phu lai chan vit ta co:
N.w=C,.n, (3.5)
Trong do:

N, - Cong suat dong co chinh.

N .- Cong suit dong co phu dugc chon.

No.- Tbc do quay chan vit khi sir dung dong co chinh.

N oon - Tbc do quay chan vit khi sir dung dong co phu.

C,, C,- Hang s6 phu thudc vao két cau vo tau, chan vit va cac diéu kién
khai thac. Vi ta xem xét trong diéu kién tau hoat dong & mén nuéc khdng ddi nén
C,=C,.

Chia hai vé phuong trinh (3.5) cho phuong trinh (3.4) ta duoc:
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= N, = 3—2 .n (3.6).

cvph — N cve

Véi tau cu thé va dong co phu dugce chon theo muc (3.4.1), ta xac dinh

dugce téc do quay n,, (cdng thie {3.6}). Tir n,, ta xac dinh duoc ty s6 truyén tir

cvph
dong co phu dén truc chan vit bang cach lay téc do quay chan vit khi st dung dong
co phu (n.,,) chia cho toc do quay cia dong co duge chon (n ). Tir d6 ta tién hanh
phan ty s6 truyén cua b truyén béanh rang va bo truyén dai thang dé co ty sé truyén
thich hop véi yéu cau trén sau do6 tién hanh cong viéc tinh toan bo truyén dong dai
va bd tri dong co phu va bo truyén thich hop.
3.5. Ap dung cho tau cu thé

Dé thuén loi cho viée tinh toan, ta chon tau dd duoc thiét ké dé tinh toan
trong muc nay.

Tau duoc chon 4p dung 12 tau cau vo gd cd cac théng sb sau:

Chiéu dai 16n nhat. : Lmax = 19,28 m
Chiéu dai thiét ké. :Ltk =16,0 m
Chiéu rong 16n nhat, :Bmax = 5,12 m
Chiu rong thiét ké. :Btk=5,0m
Chiéu cao man. ‘H=22m
Chiéu chim trung binh. ‘Tth=1,6m

Hé sb day chung. : 8=10,503

Hé s6 mat duong nudc. :o=0,86

Hé sb mat cat ngang. :p =0,887
Luong chiém nudc. :D=66,0T

S6 lugng tryc chan vit. X=1

Tbc d6 hang hai tu do. :V =8 Hl/h

bong co chinh: 6CHE3 (hdng Yanmar) co:
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- Ne = 115(HP)

- n = 2550(v/ph)

_i = 2.03 (1257v/ph):2.55 (999v/ph):2.96 (861v/ph);3.48 (733v/ph)

-sd xy lanh:z=6

1. Cong suét yéu ciu ciia dong co phu: (co tinh dén cong suat tiéu hao
qua bo truyén dong dai, hop sé va nang luong du triy)

NeZ

Ths.T4

anh:(

'kdt+ Nemphd)

Trong do:

N, = (%)B.Nﬂ: (%)3.150 = 14.3(HP)
1

V, =8 HI/h: Van tdc tau khi sir dung may chinh.
V, =4 Hl/h: Van téc chay tau khi dong co chinh gap su cb.
N, = 0.97 (hiéu suat hop s6 may phu).
n,= 0.95 (hiéu suat bo truyén dong dai).
N opne - CONG SUAL MAy phat dién do may phu lai.
K, = 1,2: Hé sb du trir cong suat.
Ta c6: Tong cOng Ssuat yéu cau cia cAc phu tai trén tau can thiét sir dung

dién xoay chiéu khi chay tau sy ¢6 gom:

- Bén pha . 2 x 0.25(kW)
- May dién hang hai: 1 x 0.05(kW)
- Bén hang hai 12 x 0.03(kW)
- Bén sinh hoat -4 x 0.075(kW)
- Coi : 1 x 0.2(kW)
- Bom hut kho : 1 x 1.5(kW)

=>>N=2x025+1x0.05+12x0.03+4x0.075+1x0.2=1x1.5)
= 2.56(kW) = 3.3(MI)

Ta chon may phat dién loai:

- Hiéu: YDG5500
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- Hang: YANMAR
- Cong suat: 4,2 (KW)

143
Vay N = 597,005

1,2+5,7 = 24,3 (HP)

Do chan vit 1am viéc ¢ tbc 6 quay nho, trong khi dong co phu lai ¢6 toc
d6 quay Ion nén néu khong sir dung hop s thi ty s6 truyén cia bo truyén dong dai
rat 16n va khdng dap tng dugc yéu cau. Do d6 doi hoi phai c6 hop sé nham giam ty
s6 truyén bo truyén dong dai (giam D, ).Trong truong hop ndy ta co thé sir dung
dong co phu va chon hop s6 riéng dé lai chan vit hodc sir dung dong co thuy co
cdng suit nho theo yéu cau ¢ hop sé di cung lam dong co phu. Viéc chon dong co
thuy lam dong co phu dan dén gia ca s& dit hon nhung viéc thiét ké, sir dung s& co
nhiéu loi thé hon va an todn hon so V6i viéc chon dong co phu va hop s riéng.
Trong dé tai nay ta chon dong co thuy c6 hop sb di cuing 1am dong co phu.

Viéc chon dong co thuy c6 cdng suat theo yéu cau c6 hop sé di ciing con
thuan tién cho viéc thay ddi téc do quay cia chan vit va doi chiéu chuyén dong cua
tau nho st dung chiie nang dao chiéu cua ly hop dao chiéu c6 & hop so.

Ta chon dong co phu hiéu: 2TDGG c6:

N, = 26 HP
n = 2100 v/ph
i, =314

s6 xylanh z = 2
Tbc do quay yéu cau cua chan vit khi st dung dong co phu lai chan vit:
n = 3 Neph

cvph — ey
N el

Trong do:
N, : Cong suit dong co phu dugc chon.

N, : Cong suat dong co chinh.

n,,: Tdc d6 quay chan vit khi sir dung dong co chinh.
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. _ [26 _
Vay: N g = s,/m. 999 = 608(v/ph)

=> Ty s6 truyén tir dong co phu dén chan vit 1a:

i= 229034
608
Viy toc d6 quay sau hop sé cua dong co phu Ia:
2100
n,.=——=670 (v/ph
shs 3114 ( p )
Taco:iy.i =i

Trong do: - i, ty s6 truyén bo truyén dai.
- i, ty s6 truyén cta hop so.

Viy ty s6 truyén cua bo truyén dai 1a:

* Tinh toan thiét ké bj truyén dong dai
1. Chon loai dai

Ta chon loai dai thang dé truyén dong tir hop sé dong co phu dén truc chan

vit. Dai thang 1a chi tiét tiéu chuin, duoc ché tao hang loat tir vat liéu vai cao su
theo chiéu dai va tiét dién qui chuan. Do vay, can chon dugc tiét dién dai phu hop.

Thong thudng, ta co thé chon tiét dién dai thang theo gia tri mémen xoin trén truc

Momen xoén trén truc dan;

M. = 9,55.103.%(N.m)

Do dong co phu cd trich cdng suat cho may phat dién nén cong suit sau

hop s6 cua dong co phu 1a:

N=N_.,- N,
N=194-42=155kW
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=9,55.10°. 222 = 216(N.m)
670

2. X4c dinh duong kinh banh din
Tir Mx ta chon dai loai B co:
b =22 (mm); b_=19 (mm); h =13.5 (mm); D,= 280 (mm)
Kiém nghiém van tc dai theo diéu kién:

n.D.ng

V=" < (30 +35) (m/s
610" = )9
_ % = 9,8 (m/s) thoa diéu kién trén.

3. Tinh duwong kinh banh bi dan:

DPuong kinh banh bi dan dugc xac dinh theo cong thuec:
D,=i,.D,(1-§)

Véi dai thang hé sb truot: & =0.02

= D,=1,1.280.( 1- 0,02) = 301(mm)

Dua vao day tiéu chuan dai thang ta chon:
D, =320 (mm)

Kiém nghiém lai ty sé truyén va toc d6 quay truc bi dan:

- Dy 320 _
“ D.A-&)  280.(1-0.02)

Suy ra: Tc do quay truc bi dan 1a:
6

70
névph: E =598 ( V/ph)

: £ Ny — N,
suy ra: Sai I¢ch toc do quay An = M

r]cvph

An = %.mo = 1.6% < (3 +5)% thod didu ki¢n.

Vay: Chon D, =280 (mm); D, =320 (mm).
4. So bd chon khoang cach truc (A )
0.55(D,+D,)+h<A,<2.(D,+D,)
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<=>0.55(280 + 320) + 19 < A <2(280 + 320)
= 349 <A, <1200
Vay chon A, = 800(mm)
5. Xac dinh chiéu dai dai L

L,=2A,+ 2 (D,+D,)+(D,-D,)*/4A,

=2 x800 + %(280 +320) + (280 + 320)2/(4 x 800)

= 2543(mm)
Chon L theo tiéu chuin ( bang 20 sich hudng dan thiét ké chi tiét may
[TKCTMY]):

Ta chon L = 2650(mm)

Suyra:A=[ 2L-z(D,+D,) + \/[ZL-H(D1+D2)J2—8(D2 _D1)2J|_ 1/8

A = [ 2.2650.3,14(280+320)+,/[2.12650 - 3,14(280+320) ' -8(320 -280)°| /8
=853(mm)

Kiém tra s6 vong chay cua dai theo diéu kién:
V _ n.D.n

U=—= <10
L 60L
- 314.280.870 _ 3 7 10 thoa didu kién.
60.2650
Kiém nghiém g6c 6m trén béanh dai:
Dz — D1

a, =180° - =21 57°>120
A
320280
853
6. Xac dinh s dai can thiét:

1000.N
>
vls,].FC.C,C,

a, =180°- 57°=156° > 120° thoa diéu kién.

Voi: V=98 (m/s)
|6, =1,72 (N/mm?)( bang 21 sach TKCTM)
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F = 476(mm?) dién tich dai

C,= 0,7 (bang 12 sach [TKCTM])
C,=0,94 (bang 23 sach [TKCTM])
Ca = 0,95 (bang 22 sach [TKCTM])

S 1000.15,5 _
~9,78.1,72.0,7.0,94.0,95.476

Ta chon Z = 4 (dai)
7. Xac dich kich thuéc banh dai
B=(z-1).t+2S
=(4-1).26+2.17 =112(mm)

Két cau banh dai duoc thé hién trén hinh 3.4.

Vay: Z

*_ B tri budng may

Budng may duoc bd tri ¢ phia dudi, tir suon 6 dén suon 17, chidu dai
budng may khoang 3m c6 c4c uwu diém sau:

+ Hé truc ngan.

+ B tri thiét bj danh cé thuan loi.

- Két nhién liéu hang ngay duoc dat trén cao va bang dién chinh treo gan
cau thang, chd 16i di. Bang dién gan trén vach phia lai gan cau thang con céc thiét bi
con lai duge gan dudi san.

- Pong co chinh dugc dit & mit phang cat doc gitra tau o trén bé va duoc
lién két chat véi khung xwong day cua vo tau, dat tir swon 10 dén suon 15

- Pong co phu dat tai bén phai tir swon 10 dén suon 14 cia dong co chinh.

- Hai két nhién li¢u du trit dat hai bén man tir sudn 4 dén suon 8.

- Miéng thdng bién nhan nudc tir ngoai cung cip cho hé théng ciru hoa,
lam mét dong co chinh.

- Binh ctru hoa treo trén vach bén trai gan cau thang.

- Bom tay nhiéu liéu dat tai két nhiéu liéu du trir.

- Két dau nhon duy trit dit tai suon 14 dén suon 16.

- Bo acquy du trit gdm 4 binh dugc dat phia trén budng may.
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- Cau thang dat bén trai cua dong co chinh, b tri gon ¢ tay vin.

- Bom dung chung dat tir suon 13 dén suon 15 nam bén trai dong co
chinh.

Viéc bd tri to hop Pong co chinh - Bo truyén dong dai - Pong co phy - Hé
truc dugc thé hién trén hinh 3.4.

Két cau banh dai dugc thé hién trén hinh 3.5.

Hinh biéu dién khi lap banh dai - tryc chan vit — bich duoc thé hién trén
hinh 3.6.

Khi dong co chinh hoat dong binh thuong thi day dai dugc thdo khoi banh
dai.
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KET LUAN VA KIEN NGHI

|. KET KUAN

Xuit phat tr viéc tau cd thuong hoat dong doc lap trong diéu kién khic
nghiét, trén tau ca chi trang bi mot dong co chinh, nén khi dong co chinh bi hu hong
s& dan dén nguy hiém V& tinh mang va tai san cta nguoi di bién. Do d6 viéc dam
bao an toan vé tinh mang va tai san caa nguoi di bién 14 van dé can quan tdm hang
dau hién nay. Dé tai: “Nghién ctu dé xuét giai phap tu tmg cap nang lugng cho thiét
bi day tir may phu trén tau ca c& nho” khi dong co chinh gip su ¢b duoc thuc hién
nham han ché dén mic thip nhét ton that vé nhan mang va tai san trong qué trinh
khai thac cua tau cé khi dong co chinh gap su cd.

Trong dé tai nay da trinh bay rd vé co so ly thuyét va diéu kién ap dung trong
thuc té khai thac tau ca.

Viéc bb tri str dung cong suit cua dong co phu cung cip cho chan vit trong
truomg hop dong co chinh gap su ¢b ¢ y nghia thuc tién rat 1on vé& ky thuat va xa
hoi

Qua qua trinh nghién ctru dé tai tdi nhan thiy rang hoan toan c6 thé &p dung
dé tai nay vao thyc té khai thac nham han ché dén muc thap nhat nhimg thiét hai vé
nhan mang Vva tai san cua ngu dan di bién.

1. KIEN NGHI

Tur nhitng két luan trén, t6i mong riang can nghién cau ap dung dé tai nay
vao thuc té khai thac cua tau ca.

Trong qua trinh nghién ctru d¢é tai t6i nhan thay rang can c6 nhiing bién phap
nham nang cao kha nang hoat dong tt cia dong co chinh:

+ Sau khi dong méi xong vo tau can do cac thong sé caa tau sau do tién hanh
tinh toan thiét ké nham chon dong co chinh phl hop véi yéu cau caa con tau va lap
hd so thiét ké, dong co chinh str dung trén tau can c6 nhiing tai liéu can thiét (dic
tinh van hanh tau) dé giip cho nguoi sir dung xac dinh dugce ché do lam viéc hién

thoi, danh gia va lua chon ché do 1am viéc hop ly.
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+ Nguoi st dung dong co trén tau can duogc trang bj cho minh nhimg kién
thire can thiét vé ki thuat khai thac dong co trén tau.

+ Can trang bi day du céc thiét bi cru ho, hé théng théng tin lién lac va khi
dong co chinh gap su ¢ ta van lién lac voi tu ban dén gilp d& va sir dung ning

luong cua dong co phu san c6 trén tau dé lai tau vé noi an toan.
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TAI LIEU THAM KHAO
1) Luong Céng Nhé - Bang Van Tuan:
Khai thac hé dong luc tau thuy.
2) Nguyén Binh Long:
Trang bi dong luc, Truong Pai Hoc Thuy San Nha Trang.
3) Nguyén Binh Long:
Hudng dan thiét ké thiét bi ning lwong tau c&, Trudng Pai Hoc Thuy
San Nha Trang.
4) Pham Hung Thing;
Gi4o trinh hudng din thiét ké do 4n mdn hoc chi tiét may, Truong Pai
Hoc Thuy San Nha Trang.
5) Qui pham phan cap va dong tau ca bién c& nho, NXB Nong Nghiép.
6) Ngo Lé Lam:
Pé tai: “Nghién ctru dé xuét giai phap hé tro clo viéc khai thac co
hiéu qua dong co chinh tau ca ¢ nho”, Truong Pai Hoc Thuy San Nha Trang.
7) Nguyén Xuan Hung:
Dé tai: “Phan tich dic diém két cau va trang thiét bi trén tau c& ¢ nho
vo g khu vire Nha Trang theo yéu cau qui pham”, Truong Pai Hoc Thuy San Nha
Trang.



